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1. Interés, hipotesis y objetivos.

1.1. Interés del proyecto.
El género Cucurbita procede del continente americano (Rios-Santos et al.,

2018). Se considera que su centro de origen se encuentra en las regiones semitropicales
y tropicales del sur de México y Centroamérica lo que hace que estas especies sean
sensibles al frio.

Segln la base de datos de la Organizacion de las Naciones Unidas para la
Agricultura y la Alimentacion (FAOSTAT, 2022) en la familia de las cucurbitaceas
incluye cuatro de las especies mas cultivadas a nivel mundial, pepino, meldn, sandia y
calabacin. De calabacin y calabazas se cultiva una superficie de 1.526.112 ha en todo el
mundo, que da lugar a una produccion de 22.739.602 t, de ellas la principal produccién
de calabacin se produce en Espafia e Italia. En Espafia, el modelo intensivo de
produccién horticola de Almeria redunda en la mayor produccion de este cultivo con
una superficie aproximada de 32.368 ha (Gallegos, 2021).

A nivel mundial los principales productores de Cucurbitdceas son Turquia,
China, India y Estados Unidos (Rolnik y Olas, 2020).

La FAO engloba a las especies C. pepo, C. maxima y C. moschata (calabazas,
zapallo y calabaza confitera) en sus estadisticas, sin hacer mera distincion. Es por tanto
la dificultad que genera para hacer una valoracion exacta en produccién y superficie por
especie.

En el afio 2020 segun la FAOSTAT (2020) la produccién y superficie mundial
con respecto a calabazas logré las 27.962.742 toneladas y las 2.019.564 hectéreas
respectivamente.

En la actualidad, Asia encabeza el liderazgo en cuanto a produccion de calabazas
con alrededor del 62% de produccion mundial. El continente europeo posee sobre el
16% de produccion y América sobre el 12%. Si se repara en paises, China esta a la
cabeza con una produccion internacional de 7.433.743 t, por detréds, la India con
5.113.692 t, seguido de Ucrania con 1.268.270 t, Rusia 1.143.127 t, E.E.U.U.
1.050.713t y Espafia 775.090 t (Tabla 1). Espafia desempefia la sexta posicion a nivel

mundial y se consagra como la primera de la Unién Europea en cuanto a produccion.
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Pais Produccion (t) Pais Superficie (ha)
China 7.433.743 India 532.619
India 5.113.692 China 401.083
Ucrania 1.268.270 Camerun 154.970
Rusia 1.143.127 Turquia 118.208
E.E.U.U. 1.050.713 Ucrania 62.400
Espafia 775.090 Bangladesh 61.233
Mexico 756.781 Rusia 55.947
Turquia 698.051 Espafia 15.550
Mundo 27.962.742 Mundo 2.019.564

A nivel nacional el calabacin se produce principalmente en Andalucia, por la
gran superficie invernada que hay dedicada a la produccién de este en la provincia de
Almeria, junto con el tomate, el pepino y el pimiento (MAPAMA, 2018). Canarias, la
Region de Murcia y Andalucia son las principales regiones en cuanto a superficie y
produccion, sin embargo, esta Gltima la que més destaca en el cultivo del calabacin

(lustracion 1).
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llustracion 1: a) Superficie en hectareas de calabacin en Espafia diferenciadas por Comunidades
Auténomas, b) Produccién en toneladas de calabacin en Espafia diferenciadas por Comunidades

Autdénomas. Elaboracion propia. Fuente: MAPA, sf.

En la campafia 19/20 se cultivaron 7.611 ha de calabacin en Almeria, en la
campafa posterior (20/21) aument6 un 5,9 %, llegando a la cifra de 8.061 ha. En cuanto
a la produccién, en la campafia 19/20 la produccion fue de 482.391 toneladas y en la
camparfia 20/21 de 489.144 ha con una variacién del 1,4% en positivo. Con respecto a
las exportaciones, el calabacin tiene una tendencia ascendente de volumen exportado
desde hace siete campafias (CAJAMAR, 2021). Es, por tanto, que esta especie se
encuentra cada vez mas en auge haciéndose notar en la provincia y su relacion con el
exterior.

Ademas de por el interés econémico de este cultivo, el interés de este proyecto
se basa en la aplicacion de los recursos gendmicos ya generados en esta especie, y el
empleo de analisis gendmico a través de los estudios de asociacién, Genome-Wide
Association Study (GWAS, por sus siglas en inglés). La herramienta que se utiliza para
realizar la mejora genética estd basada en los llamados polimorfismos de nucledtidos
unicos (SNP, por sus siglas en inglés). Son variaciones de un solo nucleétido que se dan
a lo largo del genoma y que se pueden heredar de una generacion a otra. Si se dispone
de una coleccion de datos gendmicos en distintas variedades, el analisis pretende usas el
Ilamado de variantes (vcf, por sus siglas en inglés) y las frecuencias alélicas para buscar

asociaciones con caracteres agronémicos de interés.
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Cuando un SNP es el causante directo de un caracter determinado significa que
una variacion del genoma es la responsable de que un gen tenga una actividad que se
corresponde con un caracter de la planta, lo que se denomina un fenotipo. Para muchos
de los caracteres genéticos interesantes no se conoce una relacion sencilla con
variaciones genomicas o SNP. Muchos de ellos no dependen de una variacion genémica
Unica sino de conjuntos de ellas. Se han desarrollado aproximaciones estadisticas para
buscar correlaciones entre caracteres genéticos y variaciones en el genoma. Una de estas
aproximaciones son los llamados GWAS en el que se trata de identificar SNP con
asociacion con caracteres de interés. Estas aproximaciones, de naturaleza estadistica,
pueden llevar a la identificacion de las secuencias gendmicas responsables de caracteres
incluso cuando no se trata de genes Unicos sino de colecciones de estos.

Cucurbita pepo L. es una especie altamente variable para caracteristicas tanto
reproductivas como vegetativas, por lo que emplear la variabilidad natural y el analisis
de asociacion para determinar regiones asociadas al control de caracteres vegetativos de
interés agronémico, es factible. Entre las caracteristicas vegetativas destaca su
variabilidad respecto al habito de crecimiento, la pérdida de dominancia apical o la
presencia de tricomas o raices secundarias en los entrenudos, asi como la presencia de
zarcillos. Las variedades e hibridos cultivados en la actualidad en nuestra region son
resultado de una domesticacion y seleccién intensa que ha eliminado caracteres
indeseables, como el habito de crecimiento rastrero, la falta de dominancia apical o la
presencia de tricomas en las plantas. Seleccionando para un tipo de planta mas
compacta, de habito de crecimiento arbustivo, en lugar de rastrero, con dominancia
apical, y con ausencia, en la medida de lo posible, de tricomas. Conocer el control
genético del desarrollo de estos caracteres indeseables serd ventajoso para los
programas de mejora, al permitir incorporar marcadores de seleccion (Paris y Edelstein,
2001).

El presente proyecto pretende desentrafiar regiones del genoma que estén ligadas
a caracteres de vegetativos como habito de crecimiento de la planta, cuantia de
tricomas, si posee tallos secundarios, o la produccion de zarcillos para identificar
recursos genéticos que serviran en futuros programas de mejora. Encontrar estas
variantes alélicas con la gran cantidad de accesiones del USDA (U. S. Department of
Agriculture) y provenientes de todas las partes del mundo, nos aportara una gran

informacidn acerca de cdmo podemos mejorar las caracteristicas vegetativas que afectan
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al calabacin y a todos aquellos que lo cultivan con la intencion de orientar a los futuros

mejoradores.

1.2. Hipodtesis de partida.
Se parte de un material vegetal de Cucurbita pepo constituido por 127

accesiones pertenecientes a la coleccion del USDA (https://npgsweb.ars-
grin.gov/gringlobal/search) y seleccionados por tener forma del fruto alargada
(Gallegos, 2022).

Dichas accesiones se evaluaran para diferentes pardmetros vegetativos (hébito de
crecimiento, cantidad de tricomas y cuantia de zarcillos) para esperar conseguir
localizar las regiones asociadas a esos caracteres fenotipicos y genes candidatos dentro
de esas regiones a regular estos caracteres. Ademas, puesto que el germoplasma no
cultivado constituye una fuente de caracteres de interés para la mejora genética (Priori,
2011), este trabajo serda la base que permita detectar accesiones con potencial
agrondmico en relacion a estos caracteres.

La resecuenciacion de genomas y/o transcriptomas de genotipos representativos
de la variabilidad de la especie es cada vez mas frecuente y permite conocer con detalle
la diversidad genética existente. Una de las aplicaciones mas inmediatas de la
resecuenciacion es el desarrollo de amplias colecciones de marcadores de tipo SNP
(Single Nucleotide Polymorphisms).

Los marcadores de tipo SNP se consideran de calidad porque son altamente
reproducibles y codominantes, al igual que los microsatélites o0 SSRs (Simple Sequence
Repeats) (Esteras GOmez, 2012).

Este proyecto pretende a partir de las 127 accesiones encontrar regiones que

estén asociadas a las singularidades vegetativas que tanto afectan a C. pepo.

1.3. Objetivos.
El objetivo principal es localizar regiones potenciales candidatas con asociacién

(GWAS) a caracteristicas fenotipicas agronémicas en parametros vegetativos como
pueden ser: habito de crecimiento de la planta, cantidad de tricomas, si posee tallos
secundarios, o la produccion de zarcillos.

Para ello se llevard a cabo una caracterizacion integra de 127 accesiones de
Cucurbita pepo respecto a su comportamiento vegetativo y se contrastara con los datos
gendémicos disponibles en CuGenDB (http://cucurbitgenomics.org/). Este objetivo

general se aborda desde los siguientes objetivos especificos:
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> Realizar una caracterizacion entre 7 plantas por accesion. Los caracteres de interés

seran estudiados para evaluaciones realizadas in situ en campo de las 127 accesiones

obtenidas del USDA (https://npgsweb.ars-grin.gov/gringlobal/search).

> Contrastar los datos fenotipicos de las 127 accesiones con los datos genémicos para
realizar estudios de asociacion (GWAS). Se aplicara el programa Tassel
(https://lwww.maizegenetics.net/tassel) y dos métodos de andlisis; General Lineal Model
(GLM) y Mixed Lineal Model (MLM) para designar variantes con potencial asociacion
con el caracter en estudio (Zhang et al., 2010).

> Con el fin de comprobar la importancia de las regiones del genoma para cada
caracter, se realizara un analisis de 1.000.000 de pares de bases (pb) aguas abajo y aguas
arriba de la variante detectada con mayor p-valor en el analisis GWAS. En este analisis
se estudiard que genes de la region estan descritos en la bibliografia con potencial para

regular el caracter en discusion.
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2. Revision bibliografica.

2.1. Caracteristicas de Cucurbita pepo.
El calabacin se utiliza mayoritariamente en gastronomia, la recoleccion se

realiza cuando el fruto se encuentra inmaduro, aunque la flor también se utiliza para
alta cocina y las semillas como aderezo culinario (Andrés, 2012). Desde el punto de
vista nutricional el calabacin contiene principalmente aminoacidos como alanina,
arginina, glicina, lisina y cisteina. Ademas, es rico en niacina (vitamina A) y tiamina
(vitamina B) pero cabe destacar la abundancia de &cidos entre sus componentes, sobre
todo linoleico, aspartico y salicilico y que estan abriendo una puerta a nuevos usos de
esta especie. Esta composicion le atribuye al fruto valor medicinal, algunas de sus
cualidades son (Andrés, 2012):

- Propiedades vermifugas, hay que consumir el interior del fruto.

- Propiedades antipiréticas, diuréticas y antiespasmaodicas, para lo que es
necesario tomar infusiones de sus hojas.

- Mejora el sistema inmunolégico (folatos).

- Tratamiento de quemaduras y anomalias en la piel para lo que se usa el fruto

de manera externa.

Desde el punto de vista del crecimiento vegetativo, el calabacin es una planta
anual, rastrera y de crecimiento indeterminado cuyas principales caracteristicas

morfoldgicas son (Andrés, 2012):

- Raiz axonomorfa: Una raiz principal de gran desarrollo con raices
secundarias menores.

- Tallo con dominancia apical en las accesiones domesticadas, es aspero y de
entrenudos cortos.

- Hojas palmeadas de color verde con borde dentado.

- Plantas monoicas (masculinas y femeninas en el mismo pie de planta).
Produce flores grandes, de amarillo intenso. Nacen en las axilas de las hojas.
En los primeros estadios de desarrollo de la planta se generan las flores
masculinas y mas tarde aparecen las femeninas. Su apertura se produce a
primeras horas de la mafiana y solo se mantiene viable varias horas. Para la

fecundacidn es necesario la polinizacion cruzada.
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- Fruto carnoso, cilindrico y sin cavidad central generalmente verde.

Recoleccion en inmadurez.

2.2.  Origeny domesticacion.
La especie Cucurbita pepo tiene su origen en América, concretamente en el

norte de México, donde se han encontrado rastros con una antigiiedad superior a los
10.000 afios A.C. En Estados Unidos los restos mas antiguos hallados datan del afio
4.000 A.C. Son muchos los que apuntan a que pudo ser domesticada a la vez en México
y Estados Unidos, teniendo a Cucurbita fraterna y Cucurbita texana como antepasados
silvestres respectivamente (Andrés, 2012).

Cuando la especie Cucurbita pepo lleg6 a Europa sufrié una gran diversificacion
tanto en los jardines botanicos como en los campos de cultivo, y se llevaron a cabo
distintos cruzamientos y procesos selectivos, todo ello ha generado un amplio conjunto

de variedades locales muy diferentes (Ferriol et al., 2.003).

Hoy en dia se pueden localizar hasta ocho grupos distintos de cultivares
comestibles de C. pepo: Pumpkin o calabaza (C. pepo L. var. pepo L. Bailey), Scallop
(C. pepo L. var. clypeata Alefield), Acorn (C. pepo L. var. turbinata Paris), Crookneck
(C. pepo L. var torticollia Alefield), Straightneck (C. pepo L. var. recticollis Paris),
Vegetable marrow (C. pepo L. var fastigata Paris), Cocozzelle (C. pepo L. var. longa
Paris) y Zucchini (C. pepo L. var. cylindrica Paris). De todos los cultivares, Zucchini y
Cocozzelle, son los méas extendidos y estdn mas presentes econémicamente (Blain,
1987).

Cucurbita pepo subespecie pepo estd compuesta por gran variedad de
morfotipos ornamentales de variabilidad natural y cuatro de uso alimenticio (Andrés,
2012):

- Pumpkin: Es cultivado por sus frutos y por sus semillas, consumo en estado

de madurez.
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llustracién 2: Cucurbita pepo subespecie pepo. Morfotipo Pumpkin (Fuente:

Elaboracion propia).

- Vegetable Marrow: Cultivado por sus frutos inmaduros, frecuente en Oriente
medio y norte de Africa.

llustracién 3: Cucurbita pepo subespecie pepo. Morfotipo Marrow. Estadio maduro

(Fuente: Pixabay).

- Zucchini: Se cultiva por sus frutos inmaduros, se consume como hortaliza y

corresponde con el calabacin comin de gran importancia econémica.
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[lustracion 4: Cucurbita pepo subespecie pepo. Morfotipo. Zucchini. (Fuente:
Elaboracion propia)

- Cocozelle: Morfotipo alargado, con patron rayado.

=

e

llustracion 5: Cucurbita pepo subespecie pepo. Morfotipo Cocozelle (Fuente:

Seeds of plenty).

2.3.  Variabilidad natural: Conservacion de recursos.
Los recursos fitogenéticos se definen como las cultivares que han sido

seleccionadas y conservadas por los agricultores de forma tradicional, o puede tratarse
de germoplasma no cultivado que crece de forma natural en una region y esta adaptado
a unas condiciones dadas. Estas plantas y sus genes tienen un valor actual con potencial
para la alimentacion y la agricultura, integran la base bioldgica de la produccion
agricola para la seguridad alimentaria nacional y mundial, en este momento, asi como
en el futuro. La diversidad genética de los recursos fitogenéticos esta establecida por la
variacion genética, tanto de las distintas variedades, asi como de las especies cultivadas

y de las especies silvestres cercanas (Eguiarte et al., 2018).
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Los recursos fitogenéticos son colecciones de variedades cultivadas y variedades
recién obtenidas, variedades en desuso, razas locales y primitivas, especies silvestres y
estirpes genéticas especiales (Cubero, 2013). Una de las principales formas de
conservacion de estos recursos, y quizas la mas utilizada, es la conservacion de las
semillas en bancos de germoplasma. Existen alrededor del mundo unos 1600 bancos de
germoplasma, algunos de los mas importantes son el banco del Instituto Vavilov, en San
Petersburgo (N.l. Vavilov Institute of Plant Industry, VIR), el del Institut fir
Pflanzengenetik und Kulturpflanzenforschung (IPK), en Gatersleben, la red de
informacién de los recursos de germoplasma (GRIN), del departamento de agricultura
de los Estados Unidos (USDA) y los del Grupo Consultivo para la Investigacion
Agricola Internacional (GCIAI). La coleccion de Cucurbita spp. cuenta con 1.766
accesiones que representan la variabilidad presente en los cinco continentes. En Espafia
el CFR (Centro de Recursos Filogenéticos), creado en 1993, es un centro de
conservacion de colecciones base de semillas y de documentacion de los recursos
fitogenéticos de la red espafiola. Ademds, en Espafia se localiza el banco de
germoplasma del COMAV (Centro de Conservacion y Mejora de la Agrodiversidad
Valenciana) de la Universidad Politécnica de Valencia ha conservado durante afios esta
diversidad y tiene una coleccion con mas de 400 entradas de C. pepo, de la que 340 son
variedades locales espafiolas (Andrés Ruiz, 2012). El banco de germoplasma de las
Universidad de Almeria ha ampliado recientemente su coleccion y conserva mas de
1000 accesiones de la variabilidad natural mundial, parte de estas entradas proceden de

la coleccién del USDA y cuentan con datos gendmicos.

Se han llevado a cabo diferentes estudios enfocados al analisis de la variacion
genética en especies cultivadas y/o en sus parientes silvestres, empleando no so6lo
diferentes marcadores moleculares, sino ya a nivel genémico, usando informacién de
muchos (miles o millones de sitios de DNA) o genomas completos. Estos estudios han
revelado loci (genes) candidatos a cambios por seleccion durante la domesticacion
(Eguiarte et al., 2013; Meyer & Purugganan, 2013; Gepts, 2014; AguirreLiguori et al.,
2017; Fustier et al., 2017;). Estos genes explican diferencias morfologicas ademas de
bioquimicas entre taxa domesticados y sus parientes silvestres (Qi et al., 2013; Shang et
al., 2014). A estos trabajos de caracterizacion genotipica previos, se unen los de re-

secuenciacion realizados sobre distintas accesiones de la coleccion del USDA (Wu et
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al., 2019: Guo et al., 2019) y que suponen una fuente de informacion con la que

contrastar los datos fenotipicos.

Ademas de la caracterizacion gendmica, es muy importante la caracterizacion
fenotipica de estos recursos, que son fuente de caracteres y pueden permitir la
adaptacion de los cultivos a condiciones de estrés bidtico o abidtico, mitigando los
efectos de la “erosion genética” causada por la sustitucion de las variedades locales por
variedades comerciales, y servir como reservorio de diversidad genética Util para
seleccionar diferentes caracteristicas morfoldgicas, fisioldgicas, etc., que sean relevantes

en el manejo futuro de una especie (FAO, 2011; Eguiarte et al., 2018).

2.4. Control genético de caracteres vegetativos del desarrollo.
De las caracteristicas vegetativas, probablemente la méas destacada es el habito

de crecimiento, que puede ser arbustivo o “vid” (bush y vine). El héabito de crecimiento
arbustivo es comun en muchos cultivares, especialmente de los tipos de calabaza de
verano, y es la caracteristica vegetativa mas llamativa para distinguir muchas Cucurbita
pepo de otros cultivos importantes de cucurbitaceas. La compacidad de la planta y la
longitud y anchura del tallo varian entre las formas arbustivas, asi como entre las de
habito indeterminado. Ademas, las plantas pueden ser de un solo tallo, ligeramente
ramificadas o muy ramificadas (Paris, 2001). La mayoria de cultivares desarrollados
tienen entrenudos cortos, lo que les da una apariencia tupida. El habito de crecimiento
arbustivo es ventajoso para los agricultores, ya que varias operaciones culturales y de

cosecha se ven facilitadas al ser mas compactos en cuanto a su crecimiento.

El habito de crecimiento arbustivo es condicionado por un Unico gen dominante
incompleto (Bu) tanto en C. pepo como en C. maxima y C. moschata (Denna y Munger,
1963; Grebenscéikov, 1958; Shifriss, 1947; Wu et al., 2007). Cuando se realizaron cruces
entre un parental rastrero y un parental arbustivo se observéd que, durante el desarrollo
de la planta, esta sufria una inversion, esto quiere decir que la planta al principio
presenta porte arbustivo y conforme se va desarrollando comienza a presentar un porte
rastrero hasta el final (Edelstein et al., 1989). En un estudio realizado por “Agricultural
Research Organization” se compararon accesiones de porte arbustivo y rastrero (vid) y
la generacion F1 de Cucurbita pepo para diversas caracteristicas vegetativas y
reproductivas (Edelstein et al., 1989). El habito de crecimiento arbustivo fue dominante

sobre el habito de crecimiento rastrero. Las plantas de habito rastrero produjeron mas
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hojas, entrenudos mas largos y mas flores masculinas que las plantas arbustivas y que
las de la generacion F1. Las plantas rastreras generaron mas material vegetal que las
plantas arbustivas y las F1, pero las plantas arbustivas y F1, produjeron mas frutos y
mayores rendimientos que las plantas en vid. Se dedujo la existencia de genes
modificadores que podrian tener efecto sobre la dominancia del gen Bu o podrian estar

involucrados diferentes genes para el habito arbustivo (Edelstein et al., 1989).

Los tricomas son estructuras altamente variables que se observan en la epidermis
en numerosas especies de plantas, pueden ser unicelulares o multicelulares, y acumular
sustancias 0 no (Callow et al., 2000). Su desarrollo se ha encontrado vinculado a
distintos factores de transcripcion R2R3 MYB, basic helix-loop-helix y WD40 entre
otras, ademas de fitohormonas, entre ellas las citoquininas que favorecen el incremento
de la formacion de tricomas, y los acidos jasmdnico y salicilico que contribuyen a la

formacion de estas células en Arabidopsis (Callow et al., 2000).

Los tricomas que posee C. pepo favorecen la proteccion frente al ataque de
animales herbivoros, pero también la defensa frente a estreses abioticos como el calor.
Ademas, controlan la temperatura de la hoja y la pérdida de agua (Popa y Sipos, 2009).
Las especies del género Cucurbita presenta tricomas en distintos 06rganos,
principalmente en hojas y tallo, en C. maxima la ausencia de tricomas esta causada por
el alelo recesivo gl (Korzeniewska, 1992). Mientras que en C. pepo, el follaje sin
tricomas, con hojas y peciolos glabros esta regulado por un gen recesivo, spn (Superak,
1999; Paris y Brown, 2005).

Los zarcillos son una hoja, un peciolo o un tallo especializado, es el modo que
tienen las plantas trepadoras de sostenerse en el medio. Los zarcillos nacen en los nudos
de las hojas y es una caracteristica morfoldgica de la mayoria de las cucurbitaceas (Loy,
2012). El zarcillo que brota de las plantas arbustivas es mas corto que el de las plantas
rastreras (Loy, 2012). El gen que controla la ausencia de zarcillos se denomina td
(tendrilless), es recesivo en calabaza ornamental. En C. moschata el habito determinado
de la planta; tallo sin zarcillos y con flores femeninas al final viene definido por el gen
de (recesivo) (Kwack, 1995), indicando una correlacién entre el habito de crecimiento y
el desarrollo de zarcillos. En C. pepo la produccién de zarcillos esta regulada por un
loci, It, que produce un zarcillo frondoso, con laminas (Scarchuk, 1974; Paris y Padley,
2014).
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2.5.  Analisis GWAS.
El progreso realizado en los dltimos afios en relacion a las técnicas de

secuenciacion de proxima generacion, y los sistemas de genotipado de alto rendimiento,
ha transformado la gendmica en plantas, lo que ha dado lugar a una facil disponibilidad
de miles de polimorfismos de un solo nucledtido (SNP) para la mejora genética y el
estudio de especies cultivadas (Lado, 2012). Una de las herramientas que nos permite
utilizar un gran nimero de accesiones dentro de una misma especie y sus SNPs de todo
el genoma son los estudios de asociacion (GWAS), estos nos permiten relacionar y
profundizar en la asociacion entre caracteres y regiones del genoma que regulan dichos
caracteres (Rafalski, 2010; Zhang et al., 2010). GWAS es capaz de identificar los
factores genéticos que determinan las variaciones fenotipicas del conjunto genético de
multiples accesiones, reconoce multiples regiones asociadas a varios mecanismos
moleculares implicados en las variaciones fenotipicas (Nakano, 2020).

A diferencia del mapeo genético de QTLs que usa progenie biparental, no habria
que desarrollar una poblacion de mapeo (F2) para GWAS, ya que detecta las regiones
gendmicas asociadas empleando los eventos historico-naturales de recombinacién entre
las accesiones (Nakano, 2020). Para realizar el analisis GWAS en distintos caracteres es
necesario disponer la informacion genotipica de las accesiones, y caracterizar las plantas
para gran variedad de caracteres con valor agronémico (Korte y Farlow, 2013).

El primer analisis GWAS se realiz6 en humanos con gran éxito (Klein et al., 2005),
a posteriori se incorporod su uso en animales y plantas. Numerosos analisis GWAS han
sido efectuados en los principales cultivos de importancia mundial asociados a
caracteristicas agronémicas de importancia, como pueden ser la resistencia a
enfermedades o la tolerancia a estrés bidtico y abiotico (Brachi y Borevitz, 2011). La
identificacion de asociaciones marcador-caracter facilita informacion sobre la ubicacion
de las regiones gendmicas asociadas con el control genético de los caracteres de interés
(Camargo, 2017). Se han ejecutado numerosos analisis con éxito en Cucurbitaceas
como la sandia, para caracteres del fruto (Guo et al., 2019), para caracteres de
determinacion del sexo (Aguado et al., 2020) y también en pepino para la identificacion

de regiones de interés para la resistencia a enfermedades (Wang et al., 2018).
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3. Material y métodos.

Material vegetal
Los frutos seleccionados para el Trabajo de Fin de Master pertenecen a una
coleccion de 127 accesiones de Cucurbita pepo procedentes de la coleccion del USDA

(https://npgsweb.ars-grin.gov/gringlobal/search) y seleccionados por tener forma del

fruto alargada (Gallegos, 2022). Desde el punto de vista del desarrollo vegetativo estas
accesiones presentan variabilidad fenotipica, por lo que son de interés para su

evaluacion para este tipo de caracteres.

Datos genomicos

Los datos gendémicos provienen de CuGenDB (http://cucurbitgenomics.org/),
teniéndose 1.516 accesiones de Cucurbita spp, de las cuales 830 pertenecen a Cucurbita
pepo. Para las que se han conseguido 47.544 variantes en C. pepo repartidas por todo el
genoma. Las variantes han sido obtenidas por el mapeo de las lecturas de secuenciacion
GBS con el genoma de referencia. Para obtener el archivo del tipo variant call format
(vcf) se realiza un llamado de variantes (SNP calling), el cual contiene las variantes con
sus posiciones en cada grupo de ligamiento, ademas de los alelos observados para cada
accesion genotipada (http://cucurbitgenomics.org/ftp/GBS_SNP/cucurbita/). Estos datos
gendmicos son filtrados por accesion, para emplear unicamente las variantes observadas

entre las 127 accesiones incorporadas al TFM.

Anélisis fenotipicos
Se fenotipara 7 plantas por accesion atendiendo a los caracteres agrondémicos
descritos anteriormente: el habito de crecimiento de la planta, la cuantia de tricomas y la

produccion de zarcillos.
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e Habito de crecimiento.

A B C

llustracion 6: A) Habito de crecimiento bush/arbustivo/determinado, B) Habito de
crecimiento semirastrero y C) Habito de crecimiento tipo vid/rastrero/indeterminado
(Fuente: Elaboracion propia).
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e Cantidad de tricomas.

A B

llustracion 7: Cantidad de tricomas. A) Pocos tricomas y B) Mayor producciéon de
tricomas (Fuente: Elaboracion propia).

e NuUmero de zarcillos

llustracidn 8: Numero de zarcillos. A la izquierda zarcillos triples y a la derecha

zarcillos dobles (Fuente: Elaboracion propia).

En base a los resultados de la evaluacion, para cada caracter, de las 7 plantas de
cada accesion, se obtuvo un valor medio. Aquellas accesiones que presentaban

variacion por encima del 30% para tricomas y zarcillos y por encima del 20% en el caso
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del habito de crecimiento entre las distintas plantas, eran eliminadas del analisis. En el
anexo | se muestran las 127 accesiones y se indica que accesiones se emplearon en el

analisis de GWAS de cada caracter.

Analisis estadistico, estudios de asociacion y evaluacion del interés de las regiones
detectadas

Se realizard un estudio con el paquete estadistico Statgraphics Centurion para
comparar los tratamientos y variedades. Se estudiara la normalidad de los datos y se
realizard un analisis de varianza ANOVA simple y multiple, o se trataran los resultados
con métodos no paramétricos para la transformacion de datos.

Se efectuard un anélisis GWAS manejando el modelo lineal general (GLM) que
sopesa la estructura poblacional en el analisis de asociacion, y/o el modelo lineal mixto
(MLM) que considera la estructura poblacional (matriz Q) y la relacion (matriz de
parentesco) para cada caracter y especie utilizando el software TASSEL 5. La eleccion
del modelo vendra determinada por el mejor ajuste de la distribucién de los P-valores
esperados y observados representado en un grafico tipo QQ-Plot (Bradbury et al., 2007).

La técnica GWAS utiliza el método GLM (General Lineal Model) que estima las
distancias entre las accesiones empleando la matriz de genotipado para ponderar la
estratificacion de la poblacion y el método MLM (Mixed Lineal Model) que ademaés de
ponderar la estructura de la poblacion, incorpora la matriz Kinship, que pondera las
relaciones entre accesiones. Se utilizan tres graficos para la visualizacién de resultados
(Koh, 2015):

- Gréfico de componentes principales (PCA): Es un sistema que muestra la

variabilidad genotipica de las accesiones. Se utiliza para estimar el efecto de
la estructura de la poblacién a través del analisis de datos multivariados en
términos de estructura de covarianza de los datos.

- Grafico de cuantiles-cuantiles (QQ plot): Este grafico se aprovecha para
evaluar la bondad del modelo utilizado (GLM o MLM) en el GWAS. Coteja

para cada SNP el p-valor observado y el esperado. Es més factible que los

SNP en la seccion superior derecha del grafico se desvien de la diagonal y
estén asociados con el caracter de estudio. De manera que si el niUmero de
SNPs que se desvian positivamente es muy alto puede existir

sobreestimacion de los SNPs asociados, vy si el ajuste de los SNP se sitta por
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debajo de la linea diagonal puede indicar una subestimacion. El andlisis del
grafico QQ conduce a la seleccion del método adecuado de analisis y, por
tanto, a los SNP con mejor asociacion al carécter.

- Grafico de Manhattan plot: Es un grafico de dispersion que sefiala los p-

valores en la escala —log 10 (p-valor) frente a la posicion gendmica de los
SNP y sus nimeros de cromosomas. Los picos méas altos corresponden a
valores p pequefios (y mayor significacion estadistica) e indican que la

region gendmica correspondiente tiene una fuerte asociacion con el caracter.

Se utilizo el software RStudio con la previa instalacion del paquete “qqman”
para representar el resultado del andlisis de asociacion en un grafico Manhattan, con los
limites de tolerancia de cada andlisis. El grafico Manhattan es una representacion
gréafica de dispersion que interpreta el - loglOp-valor calculado para cada variante
(SNP). En el eje X se representa la posicion de cada SNP en los distintos cromosomas y
el eje Y indica el nivel de asociacion de cada SNP al caracter. Se realiz6 un barrido del
genoma con el fin de cubrir una mayor region genémica, para el habito de crecimiento
de dos millones de pb aguas arriba y abajo y para los otros dos caracteres muchos mas
millones de pb ya que el p-valor méximo no era concluyente y se tuvieron en cuenta los
segundos y tercer p-valor méaximos. Los genes que se obtuvieron estan disponibles en la
plataforma virtual de Cucurbit Genomic Database donde se indica el ID de cada gen, su

descripcion y caracteristicas.
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4. Resultados y discusion.

4.1. Comparacion de la variacion de los caracteres analizados.
Con el objetivo de evaluar si los distintos caracteres estudiados en este TFM

tienen relacion entre si, se realizaron analisis de regresion dos a dos, de los caracteres,

produccion de tricomas, habito de crecimiento y produccion de zarcillos.

Como se observa en la llustracion 9a, la linea de tendencia indica un incremento
en la produccion de tricomas conforme el habito de crecimiento es mas rastrero, si bien
el valor del coeficiente de regresion (R2) es inferior a 0,5, indicando una correlacion
débil. De igual forma se observa para el estudio de correlacion entre habito de
crecimiento y la produccion de zarcillos (llustracion 9b) y la produccién de zarcillos y
tricomas (llustracion 9c), no existe una correlacion fuerte entre los distintos caracteres.
No obstante, si una tendencia clara, segun la cual los habitos de crecimiento rastreros se
asociarian a una mayor produccion de tricomas y una mayor produccién de tallos

secundarios.
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llustracién 9: a) Regresion del habito de crecimiento y la produccion de los tricomas de cada
variedad (R?= 0.35348). b) Regresion entre el habito de crecimiento de las variedades y la
produccion de zarcillos (R?= 0,51934). c) Regresion entre la produccién de tricomas y la
produccion de zarcillos (R?= 0,43725).
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Los tricomas se presentan en una multitud de formas y tamafios. A menudo
secretan metabolitos secundarios y se encuentran en muchos o6rganos de las plantas
(Wagner, 1991). Aunque se han utilizado ampliamente con fines taxonémicos, muestran
una clara vinculacién con la respuesta frente a estreses bidticos y abidticos (Levin,
1973; Zhang et al., 2020; Wu et al., 2021). La relacién entre la produccién de tricomas y
el habito de crecimiento ha sido previamente estudiada en trabajos de ecologia (Wu et
al., 2021), pero hay pocos datos en relacion a las especies cultivadas. En C. pepo el
estudio de plantas no glabras, que portan numerosos tricomas en tallos, peciolos, hojas y
frutos, y de plantas glabras, indica que el habito de crecimiento no esta asociado con la
cantidad de tricomas (Xiao y Loy, 2007). Por lo que, nuestros resultados podrian
deberse a un sesgo en el panel de accesiones. No obstante, el estudio de asociacion de
ambos caracteres puede resultar de interés. Estos resultados seran de utilidad para
contrastar las regiones del genoma asociadas a uno u otro caracter. Es posible que, si
existe asociacion entre una mayor produccion de tricomas o zarcillos con el hébito de
crecimiento rastrero, los caracteres muestren asociacion con las mismas regiones del
genoma. Los genes controlando los distintos caracteres se encuentren proXimos en esas

regiones.

Al contrario que los tricomas, la produccion de zarcillos si estad claramente
vinculada al habito de crecimiento (Sousa-Baena et al., 2018). El habito trepador de las
angiospermas ha evolucionado en multiples ocasiones, y se han producido diversas
estrategias trepadoras, como ganchos o los zarcillos. Los zarcillos son 6rganos sencillos
con forma de hilo que pueden enroscarse en otras estructuras de las plantas. El estudio
de la base molecular del desarrollo de los zarcillos en mdltiples familias de plantas
indica que la formacién de los zarcillos es diversa, pero todos realizan un crecimiento
helicoidal asociado a un enrollamiento por contacto (Sousa-Baena et al., 2018). En las
cucurbitaceas derivan de tallos secundarios modificados, el analisis de 3000 lineas en C.
sativus, mostré que la ausencia de zarcillos y la conversion de estos en tallos
secundarios, dependia de una mutacion en el gen TEN, que codifica para un factor de
transcripcion TCP conservado en las cucurbitaceas y expresado especificamente en los
zarcillos (Wang et al., 2015). Aunque la correlacion observada entre el habito de
crecimiento y la produccion de zarcillos en nuestro panel de accesiones de C. pepo no es
fuerte (R?= 0,51934), si indica correlacion positiva entre los dos caracteres. Comprobar

si existen regiones asociadas y si en estas regiones, entre los posibles genes de la region,
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se encuentra el homologo en C. pepo al gen TEN de C. sativus, sera interesante para

comprender la base molecular del desarrollo de los zarcillos en esta especie.

4.2. Variacién genética del panel de accesiones de Cucurbita pepo

basada en genotipado por secuenciacion GBS.
Los datos gendémicos representados en este TFM fueron obtenidos por GBS de la

base de datos Cucurbit Genomics Database (http://cucurbitgenomics.org/), con un panel
de 127 accesiones, seleccionados en base a la forma del fruto. EI genoma del calabacin
esta conformado por 20 cromosomas, el resultado del Ilamado de variantes del panel de
accesiones indica que hay alrededor de 2000 SNPs por cromosoma, exceptuando los
cromosomas 0 y 1 que poseen mas del doble. Con estas variantes tipo SNP se le han
realizado analisis de los componentes principales (PCA). En el andlisis de PCA se
manejaron todos los datos de marcadores moleculares tipo SNP de todas las accesiones
del panel y un gréafico de dos dimensiones mostrando la componente principal 1 (eje X)
y la componente principal 2 (eje Y) donde se representa la variabilidad genética que

aporta cada una de las accesiones al conjunto (llustracion 10).

Se realizaron tres PCAs, uno para cada uno de los caracteres, puesto que el
nimero de accesiones de cada panel variaba. Estas diferencias se deben a los filtrados
realizados en base a la variacion de cada caracter, habito de crecimiento, cantidad de
tricomas, produccion de zarcillos, dentro de las accesiones. Si una accesion presentaba
una variacién mayor de 20 para el habito de crecimiento era eliminada del analisis. En
el caso de los zarcillos se eliminaron del analisis aquellas accesiones con una variacion
mayor a 30, y para los de tricomas, si una accesion mostraba variabilidad mayor a 30,
era eliminada también. Tras este filtrado quedaron 99 accesiones en el panel de
evaluacion del habito de crecimiento, 112 accesiones en el panel de cuantia de tricomas
y 97 accesiones en el panel de nimero de zarcillos. En el anexo | se indica que
accesiones se incluyeron en cada uno de los andlisis. Estos resultados permitiran
determinar si existe variacion entre las accesiones con el objetivo de realizar el analisis
GWAS.

El analisis de componentes principales (PCA), realizado en este trabajo se
empled para representar las componentes principales 1 y 2, en el eje X e Y
respectivamente. Como se observa en la llustracion 10a, b y ¢, hay una distribucion de

los valores de las dos componentes principales de todas las accesiones segun los dos
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ejes de variacion. Para el habito de crecimiento la mayor distribucidn se observa en base
a PC1 representado en el eje X, mientras que hay una menor variacion entre los datos
genomicos de las accesiones en base a la componente principal 2 (eje Y) (llustracién
10a). Los resultados indican que, aunque existe variacion, hay tres agrupaciones de
accesiones en el eje X, pudiendo indicar la existencia de relaciones entre esas
accesiones. El panel de accesiones empleado en la cuantia de tricomas muestra
variabilidad, principalmente, segun la componente principal 1 (eje X), no obstante,
también se observan dos agrupaciones de puntos, que podrian indicar cierto grado de
proximidad genética entre esas accesiones (llustracion 10b). Por ultimo, la evaluacion
de la variabilidad genética del panel de accesiones empleado en el estudio del nimero
de zarcillos es similar a los resultados observados en el caracter tricomas. En los dos
caracteres se analizan las mismas accesiones, difiriendo en quince, ya que se eliminaron
quince accesiones para los zarcillos. La variacion entre las accesiones es mayor segun la
componente principal 1, y también se pueden observar al menos una agrupacion de

puntos, que podria indicar la existencia de relacion entre esas accesiones.

70,0000 30
a 60,0000 ° 20
2 %QCD 10
500000 X 8 &éw
. 0 Fagho
40,0000 -40 2090 -10 0 (0Xq0) 20 40
30,0000 © 20 |eo
8o o0
20,0008 @@ -30
B0,0000  gap 09
oy oniT R Y, %o
-40,000Q, -20,00Q¢F4758, 080 20,0000 40,0000 © -60
-20,0000 70

30
C 20
®. JE—
Qo8 LB
-60 -40 gﬁ -10 0@ 20 40
-20
Q OGD
-30
-40
(0]
o -50
Q -60
-70

[lustracion 10: Analisis de componentes principales (PCA) de las accesiones incluidas en el
analisis para cada uno de los caracteres analizados. a) Habito de crecimiento (99 accesiones). b)

Cuantia de tricomas (112 accesiones). ¢) Produccion de zarcillos (97 accesiones).
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El anélisis de componentes principales es el método estandar para estimar la
estructura de la poblacion y la ascendencia de la muestra de datos genéticos. La
estructura de la poblacion puede inducir a confusion en los estudios de asociacion de
todo el genoma (GWAS), lo que suele abordarse mediante la inclusion de componentes
principales (PC) como covariables (Chen, 2019). EI componente principal 1 suele
mostrar la mayor contribucion a la varianza, esta es necesaria tanto a nivel genético
como fenético para poder realizar el anélisis de asociacion. Nuestros resultados indican
que las accesiones varian entre si a nivel genético, si bien existen algunas agrupaciones.
Para evitar, en la medida de lo posible, comprometer el analisis de asociacion se
realizaran dos tipos estadisticos de analisis GWAS, GLM y MLM. El primero incluye
en el andlisis la matriz MDS (Maximum Distance Separable) o Prinicpal Co-ordinate
Analysis (PCoA) como control de calidad y como co-variable de la estructura de la
poblacién. El segundo, ademas de incluir este control, incluye la matriz kinship, que
pondera las relaciones de parentesco entre las accesiones. La inclusion de ambos
controles es importante porque crean falsas asociaciones positivas entre el genotipo y el
fenotipo cuando los marcadores difieren en las frecuencias entre las subpoblaciones
debido al parentesco genético entre las muestras (Quantitative Trait Mapping, 2016-
2020).

4.3.  Andlisis de asociacion de genoma (GWAS) en C. pepo para
caracteres de interés agronomico.
En las llustraciones 11, 12 y 13 se presentan los resultados del analisis GWAS

obtenidos para los caracteres de habito de crecimiento (llustracion 11), cantidad de
tricomas y produccion de zarcillos en la especie de Cucurbita pepo. El procedimiento
utilizado para cada uno de los caracteres es el mismo, y se trata del método grafico Q-Q
para el diagnostico de diferencias entre la distribucién de probabilidades. También
estaran representados en un grafico Manhattan, el cual expresa la distribucion en los
cromosomas de cada SNP en el eje X, y en el eje Y, el p-valor estimado (nivel de
asociacion de cada SNP al caracter). Para todos los caracteres se realizaron tanto el
método GLM como el MLM, ambos métodos emplean la matriz MDS que pondera la
estructura de la poblacién, ademas, el método MLM utiliza la matriz Kinship que
pondera las relaciones entre accesiones. Ambos métodos permiten observar la

correlacion entre los p-valores observados y esperados. Los limites calculados con la
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metodologia de Bonferroni identifican SNPs con asociacion estadistica (0=0,05 y
a=0,01).
4.3.1. Habito de crecimiento.

El habito de crecimiento es una caracteristica vegetativa muy importante a nivel
agronémico ya que el manejo del agricultor depende completamente del desarrollo de la
planta que son necesarios para aumentar el potencial de rendimiento del cultivo. Por lo
tanto, conocer los mecanismos moleculares implicados en este caracter en C. pepo
podria tener gran relevancia desde el punto de vista agronémico. En la lustracion 11 se
muestran los resultados obtenidos para el habito de crecimiento. El grafico QQ plot
(tanto en MLM como en GLM) muestra un buen ajuste entre los p-valores observados y
esperados. No obstante, mientras que para el método GLM se observa una
sobreestimacion del impacto de los SNPs en el caracter (llustracion 11A. izquierda),
para el método MLM se observa una subestimacién (llustracion 11B, izquierda). Los
graficos Manhattan, muestran el nivel de asociacion y si esta es significativa. Para el
método GLM (llustracién 11A, derecha) se observa asociacion entre el habito de
crecimiento y gran numero de variantes de una region del cromosoma 10. Algunos
SNPs de la region alcanzan el nivel de significacion a=0,05 y 0=0,01. Ademas de esta
region, se encuentra asociacion significativa en el inicio del cromosoma 1, en el
cromosoma 2 y 13. Aunque para el método estadistico MLM, no se observa asociacion
significativa, resulta relevante que tanto la region del cromosoma 1, como la region del
cromosoma 10 que se encuentran asociadas en el método GLM, también numerosos
SNPs muestran asociacion en el analisis MLM (llustracién 10B, derecha). Es de
destacar los resultados de la region del cromosoma 10. Para ambas regiones se
determiné realizar una evaluacion de los genes anotados, con el objetivo de buscar

posibles candidatos al control del caracter.
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lustracion 11: Grafico Q-Q (izquierda) y Manhattan (derecha) de estudio de asociacion (GWAS) para el
habito de crecimiento. A) Modelo Lineal General (GLM + Q). B) Modelo Lineal Mixto (MLM + K + Q). La
linea roja y azul horizontales indican umbrales de significacion de p=0,05 y p=0,01, respectivamente usando la
correccion de Bonferroni (Fuente: elaboracion propia).

4.3.2. Tricomas.
Los tricomas son protuberancias que se encuentran en diferentes partes de la

epidermis de muchas especies de plantas, los cuales les permiten tolerar condiciones de
estrés abidtico como alta radiacion solar y sequia. Estas protuberancias a veces

presentan una grave problematica para el agricultor ya que pueden provocar pinchazos
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en aquellos que trabajan con el cultivo. C. pepo puede presentar tricomas espinosos que
afectan al manejo del cultivo (Cuellar, 2013). Por ello, detectar regiones del genoma y
genes implicados en este caracter es valioso para la mejora genética. En la llustracion
12 se muestran los resultados obtenidos para la cantidad de tricomas. El grafico QQ plot
(tanto en MLM como en GLM) (llustracion 12A y B, izquierda) muestra el ajuste del
impacto de los SNPs sobre este caracter. Al igual que se observaba para el carécter
habito de crecimiento, el método GLM encuentra gran nimero de SNPs asociados al
caracter, lo que se refleja a su vez en el grafico Manhanttan (llustracion 12A, derecha).
Lo contrario se observa para el método MLM, con un ajuste inferior a lo esperado
(llustracion 12B, derecha). En base a estos resultados en los graficos Manhanttan
aparecen gran numero de SNPs con asociacion significativa en distintas regiones y
cromosomas en los dos analisis (llustracion 12A y B, derecha). De todas ellas una de las
de mayor significacion es la region del inicio del cromosoma 1, que alcanza el mayor
valor de -log (P-valor) en el analisis con el método MLM (6.911.523). También se
observa asociacion con numerosos SNPs situados en la region al inicio del cromosoma
10, en el analisis GLM, y en menor medida en el analisis MLM. Debido a que se
repetian los resultados de esas dos regiones para los dos métodos de analisis, se

seleccionaron como regiones candidatas.
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lustracién 12: Grafico Q-Q (izquierda) y Manhattan (derecha) de estudio de asociacion (GWAS) para la
cantidad de tricomas. A) Modelo Lineal General (GLM + Q). B) Modelo Lineal Mixto (MLM + K + Q). La linea

roja y azul horizontales indican umbrales de significacion de p=0,05 y p=0,01, respectivamente usando la

4.3.3. Zarcillos.

Loy (2012) ya citd que los zarcillos son una hoja, un peciolo o un tallo

especializado, cuya funcion principal es sostenerse en el medio. En la Ilustracion 13 se

muestran los resultados obtenidos para la produccién de zarcillos. El grafico QQ plot

(tanto en MLM como en GLM) (llustracion 13A y B, izquierda) muestra, como en los

casos anteriores, usa sobreestimacion del impacto de los SNPs (-logP-valor mayor
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observado que esperado) en el resultado del método GLM, mientras que los resultados
de aplicar el método MLM apuntan a una subestimacién. Por lo que, como en los casos
anteriores, se ha optado por un analisis conjunto de los resultados para designar las
regiones genomicas a investigar en apartados posteriores. La representacion Manhattan
(Hustracion 13A y B, derecha), muestra que el analisis GLM encuentra multiples
regiones con asociacion al caracter y esta asociacion es significativa. Al comparar estos
resultados con los obtenidos por el método MLM se observa que, aungue no son
significativas, las regiones con mayor asociacion con el caracter se localizan al inicio
del cromosoma 10 y en el cromosoma 4. De hecho, el método GLM muestra multiples
SNPs asociados significativamente en regiones del 4, 5, 7, 9 y el cromosoma 10. Sin
embargo, las regiones del 5, 7 y 9 pierden relevancia en el anélisis con MLM. Por esta
razén se decidio investigar para este caracter los genes anotados en las regiones del 4 y
el 10.
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llustracion 13: Grafico Q-Q (izquierda) y Manhattan (derecha) de estudio de asociacién (GWAS) para el
namero de zarcillos. A) Modelo Lineal General (GLM + Q). B) Modelo Lineal Mixto (MLM + K + Q). La linea
roja y azul horizontales indican umbrales de significacion de p=0,05 y p=0,01, respectivamente usando la
correccion de Bonferroni (Fuente: elaboracion propia).

4.3.4. Resumen de regiones candidatas.
Con el fin de investigar las regiones del genoma que pueden estar asociadas a

cada uno de los caracteres, se escogieron las variantes con mayor p-valor de cada una de

las regiones, considerando los resultados obtenidos por los métodos GLM y MLM. Se
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llevd a cabo un barrido del genoma de un millén de pb aguas arriba y abajo desde la
localizacion de los SNPs con mayor p-valor para el cardcter del hébito de crecimiento,
en el caso de los zarcillos y tricomas se cubrié una region méas amplia de pb (Tabla 2).
Este analisis condujo a la anotacion de los genes de cada region (Anexo I1). A través de
una busqueda bibliografica se evalua el potencial valor de estos genes en cada uno de

los caracteres.

REGIONES CANDIDATAS

CARACTER CROMOSOMA GLM/MLM POSICION
SELECCIONADAS

1 GLM 1.898.486
i De 898.486 a 2.898.486
HABITO DE 1 MLM 1.898.486
CRECIMIENTO 10 GLM 843.138
De 0 a1.843.138
10 MLM 843.138
1 GLM 2.280.342
De 1.500.000 a 7.000.000
TRICOMAS 1 MLM 6.911.523
10 GLM 1.545.915
De 1.000.000 a 4.500.000
10 MLM 5.801.601
4 GLM 6.049.751
De 5.000.000 a 9.000.000
ZARCILLOS 4 MLM 8.347.127
10 GLM 2.472.576
De 1.472.576 a 3.472.576
10 MLM 2.150.841

En el andlisis de asociacion realizado para el habito de crecimiento, se
encontraron resultados relevantes para una region del cromosoma 10. Ademés de esta
region, se decidid investigar una region del cromosoma 1, por mostrar tanto en el
analisis GLM, como en el analisis MLM, asociacion (-log P-valor mas alto) entre los
SNPs de la region y el caracter. En ambos casos, dada la coincidencia de resultados en
el anélisis GLM y MLM, se han investigado regiones de aproximadamente 2 millones
de pares de bases (MB). En la region del 1 se encuentran anotados seis genes y en la
region del 10 hay anotados catorce genes. Para el cardcter tricomas también se
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analizaron dos regiones, una en el 1 y otra en el 10. Los resultados contrastantes entre
los métodos GLM y MLM, los SNPs con mayor -logP-valor no se encuentran en la
misma posicion, si bien si hay coincidencia entre otros SNPs con significacion. Se ha
investigado una regién de 5,5 MB en la region de 1, con diez genes anotados y 3,5 MB
en la regién del 10, con ocho genes anotados. Para el caracter nimero de zarcillos, la
region del cromosoma 4 se amplié a 4 MB debido a los resultados contrastantes entre
los métodos GLM y MLM. Mientras que, en la region del 10, los resultados de ambos
métodos indican que los SNPs con mayor significacion se sitian a 300.000 pb. En estas
regiones se localizan tres genes (cromosoma 4) y un gen en el cromosoma 10. Estos
datos indicarian que los resultados del habito de crecimiento y los resultados del

cromosoma 10 para los zarcillos son més consistentes.

4.4. Genes candidatos en las regiones de interés.
En la Tabla 3 se presenta el resumen de los genes candidatos que desde el punto de

vista de la bibliografia podrian estar implicados en los distintos caracteres. Se indican el
cromosoma, posicion inicial y final, junto al gen ID y la anotacion. El resto de los
resultados se incluyen en el ANEXO II.

Tabla 3:

. CROMO POSICION POSICION .
CARACTER SOMA INICIAL. SINTAL GEN ID FUNCION

ARF guanine-
nucleotide
940938 948377 Clp%éggo exchange
g factor GNOM-
like
" Cp4.1LGO Cytokinin
Ha:jt:to , 1362290 1364249 1904280 dehydrogenase
o IAA-amino
crecimiento 1502946 1505440 Clpté'g‘;o acid hydrolase
g ILR1-like 1
Plant
Cp4.1LGO invertase/pecti
1643760 1644347 103820 N

methylesterase
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inhibitor
superfamily
protein
Auxin-
Cp4.1LGO responsive
2400593 2403146 1902350 GH3 family
protein
protein
BRASSINOS
2829209 2831905 Clp%i?LS%O TEROID
g INSENSITIV
E 1-like
protein
LIGHT-
Cp4.1LG1 DEPENDENT
258096 258801 006560 SHORT
HYPOCOTY
LS 4-like
CpailGl ~ Auxin
472288 478185 0906190 re;csponse
actor
9-cis-
585904 587670 Cpa.1LGI epoxycaroteno
0g05900 .7
id dioxygenase
gibberellin 2-
618900 620315  CP4ILGl beta-
0905910 .
dioxygenase
Auxin
1007566 1012030  CPHILGLaoonse
0905170 P
10 actor
auxin-
Cp4.1LG1 repressed 12.5
S BUSEIE 0905040 kDa protein-
like
Auxin
Cp4.1LG1
1241922 1245385 004760 response
factor
Cytokinin
riboside 5'-
Cp4.1LG1 monophosphat
1255475 1258175 004750 o
phosphoribohy
drolase
Auxin
1304762 1305133 %p%ilge%l responsive
g SAUR protein
Cp4.1LG1  SAUR-like
1372714 1373091 004390 AUXiN-
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responsive
protein family
protein
Cp4.1LG1 SHOOT
1466562 1496357 004520 GRAVITROP
ISM 6
protein
Cp4.1LG1 TERMINAL
1650851 1652186 0904120  FLOWER 1-
like
Auxin
1700978 1703217 %p%iéé%l responsive
g SAUR protein
IAA-amino
1764190 1768220  CPHILGL ocid hydrolase
0903890
ILR1
transcription
2050330 2051584 PO factor
g bHLH143-like
protein
Cp4.1LGO trichome
e 2SI 1902960  birefringence-
like 13
Cp4.1LGO myb-like
2201972 2203693 1902830 orotein X
MYB
2296937 2302390 Sl IEl transcription
1902690 £
actor
transcription
2341237 2342373 Clp‘g;'gg)o factor
g bHLH54-like
. transcription
Tricomas 2444681 2445379 (ip%%;%o factor
g MY B44-like
Basic helix-
Cp4.1LGO loop-helix
5041732 5048586 1908120 transcription
factor
transcription
5149799 5151784 ip%%ﬁ)o factor
g MYB97-like
myb-related
Cp4.1LGO transcription
5414134 5414511 1907630  factor, partner
of profilin-like
Myb/SANT-
5424453 5425280  CPHILGO e pNA-
1907670 -
binding
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domain
protein
Encodes a root
meristem
growth factor,
Belongs to a
Cp4.1LG1 family of
2165357 2167723 0903200 functionally
redundant ous
peptides that
are secreted,
putative
SHR-BD
Cp4.1LG1 domain-
2364074 2384339 3002800 containing
protein
GLABRA2
2455441 2457305 %p%%%%l expression
10 g modulator-like
MYB
2853798 2850512  CPHILGL o nccription
0902110
factor
transcription
2060451 2072648 DOl factor
g MYB36-like
GLABRA2
3195708 3199941 Sl L expression
0901360 .
modulator-like
transcription
3284674 3285279 POl factor
g MYB41-like
myb family
Cp4.1LG1 transcription
4138492 4142462 45010100 factor PHL7-
like
transcription
5425087 5427456 Cpa.1LGO factor TCP20-
4906060 .
like
1-
aminocyclopro
Cp4.1LGO
Zarcillos 4 7715404 7717455 4902610 pane-1-
carboxylate
oxidase 1
ethylene-
Cp4.1LGO responsive
7733529 7734515 4902650 transcription
factor 3-like
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ethylene-
responsive
10 3330052 3331080  CPHILGL ianseription
0901290 i
actor
ERFO60-like

4.4.1. Habito de crecimiento.
Entre los genes anotados en las regiones candidatas del cromosoma 1y del 10

para el habito de crecimiento, existen numerosos genes implicados en la biosintesis y
sefializacion de hormonas como las auxinas (11 genes), las giberelinas (1 gen), las
citoguininas (2 genes), el ABA (1 gen) y los brasinosteroides (1 gen). Todos podrian
tener relaciéon con el caracter. Sin embargo, uno de los genes anotados en la regién
investigada del cromosoma 10 es Cp4.1L.G10g04120 protein TERMINAL FLOWER 1-
like, que muestra homologia con el gen de Arabidopsis AT5G03840, represor de la
determinacion del meristemo floral en Arabidopsis thaliana (Repinski et al.,2012;
Goretti et al., 2020).

Segun las dltimas investigaciones, en Cucumis sativus, el ortdlogo a TLF1 de
Arabidopsis, CSTFL1, y CsLFY (LEAFY) regulan de manera coordinada el habito de
crecimiento indeterminado del pepino al suprimir el desarrollo del meristemo floral. El
habito de crecimiento depende de si se determina el meristemo en floral o en una
inflorescencia. Eso depende de la interacciéon de TFL1, LFY y AP1, la expresion de LFY
y AP1 conducen al desarrollo de un meristemo floral, y en plantas mutantes con pérdida
de funcidn para estos genes da lugar al desarrollo de tallos en lugar de flores (Liljegren
et al., 1999; Bowman et al., 1993). TFL1, cuyo ortélogo en tomate es SELF-
PRUNNING (SP) (Silva et al., 2018), reprime el desarrollo de flores y mantiene el
crecimiento indeterminado del tallo (Alvarez et al., 1992; Bradley et al., 1997), de
manera que mutaciones en este gen, tfl1, da lugar a crecimiento determinado y la
conversion de meristemo de inflorescencia en un meristemo floral (Alvarez et al.,
1992). TFL1 actla reprimiendo la expresion de los genes de desarrollo del meristemo
floral, LFY y AP1 (Hanano y Goto, 2011; Bradley et al., 1997; Blazquez et al., 2006).
Mientras que AP1 reprime la expresion de TFL1 y LFY la promueve (Liljegren et al.,
1999; Goslin et al., 2017). Al igual que en Arabidopsis y en pepino, en soja se observo
que los ortologos a TFL1 tenian una alta identidad en sus secuencias de aminoacidos,

pero perfiles transcripcionales bastante diferentes (Molnar et al., 2003). El papel de los
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ortdlogos de TFL1 puede variar con el patron de expresion y los patrones de
crecimiento de la inflorescencia. Dtl codifica la proteina de TFL1 y el habito de
crecimiento determinado por la variacion de este gen (Liu et al., 2010).

En frijol comdn el meristemo del brote terminal cambia de un estado vegetativo
a uno reproductivo, dando lugar a una inflorescencia terminal. Contrariamente a esto, el
habito de crecimiento indeterminado da como resultado un meristemo terminal que
permanece vegetativo regulando el crecimiento vegetativo apical y el reproductivo
lateral. Se concluy6 que PVTFL1 en frijol es ortdlogo de TFL1 en Arabidopsis, ya que si
en el meristemo terminal es reproductivo su hébito de crecimiento sera arbustivo y si
por el contrario el meristemo terminal es vegetativo se obtendrén plantas de habito de
crecimiento rastrero. El habito de crecimiento determinado (tipo bush) en frijol esta

controlado por un alelo recesivo (Repinski et al., 2012).

Ademés de TFL1, se han detectado distintos genes relacionados con el
metabolismo de las citoquininas, en la region del 1 (Cp4.1LG01g04280) y en la region
del 10 (Cp4.1LG10g04750). Las citoquininas tienen acciones opuestas en el
crecimiento de brotes y raices. Estas acciones involucran a la citoquinina
deshidrogenasa (CKX), la enzima que inactiva la citoquinina. Las citoquininas son
necesarias para el mantenimiento tanto del meristemo apical del brote como del

meristemo apical de la raiz (Chen et al., 2020).

En cuanto a las auxinas, presentan numerosas funciones en el desarrollo de las
plantas. Entre ellas regulan el crecimiento alterando la expresion de diversos genes (Jain
et al., 2006). Entre estos, los genes de las clases Aux/IAA, SAUR y GH3 han sido
ampliamente estudiados en dicotiled6neas. En el grupo Il de Arabidopsis los genes GH3
codifican IAA-amido sintetasas que conjugan aminoacidos IAA y regulan el crecimiento
y desarrollo de las plantas (Jain et al., 2006). En la regién del 1 se han localizado tres
genes del metabolismo de las auxinas (Cp4.1LG01g02350, Cp4.1L.G01g03950 y
Cp4.1L.G01g05020), mientras que en la region delimitada del cromosoma 10 se
localizan hasta 8 genes del metabolismo de las auxinas, entre los que se encuentran 7

Auxin response factor (Tabla 3).

Por ultimo, tanto brasinosteroides, como giberelinas son hormonas implicadas en

el crecimiento. Se han detectado dos genes del metabolismo de estas hormonas, uno en
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la region del 1 (Cp4.1L.G01g01750) y otro en la region del 10 (Cp4.1LG10g05910). Los
brasinoesteroides (BR) controlan la division, elongacion y diferenciacién de varios tipos
de células a lo largo de todo el ciclo de vida de la planta, y son clave para mantener un
crecimiento adecuado, tanto en condiciones normales como en respuesta al estrés
ambiental, por lo que podrian estar implicados en el habito de crecimiento (Planas-
Riverola et al., 2019). En cuanto a las giberelinas inducen al activador de la
transcripcion que desempefia un papel regulador en la elongacion del tallo, lo cual las

hace interesantes en cuanto al habito de crecimiento (Zhang et al., 2019).

4.4.2. Tricomas.
Los tricomas son células epidérmicas altamente diferenciadas como

excrecencias involucradas en la adaptacion a maltiples factores ambientales abioticos y
bidticos. Protegen directamente de la luz solar, el calor y la radiacion ultravioleta,
mientras que indirectamente influyen en la transpiracion, la eficiencia en el uso del agua
y la fotosintesis (Hauser, 2014; Bickford, 2016). En las ultimas dos décadas, el
desarrollo de los tricomas se ha estudiado ampliamente para desentrafiar los
mecanismos que controlan la morfogénesis y la diferenciacion celular (Ishida et al.,
2008; Balkunde et al., 2010; Grebe, 2012).

En este trabajo se han identificado 3 genes bHIH en la regién asociada del
cromosoma 1, y 6 factores de transcripcion tipo MYB. Por otro lado, aunque con menor
grado de asociacion, se han encontrado en la regién del cromosoma 10, 4 factores de
transcripcion tipo MYB (Cp4.1LG10g10100, Cp4.1L.G10g01260, Cp4.1L.G10g01790 y
Cp4.1LG10g02110) y dos genes GLABRA2 (Cp4.1LG10g02780 y Cp4.1L.G10g01360),
que podrian tener asociacion con el caracter. Por lo que este trabajo puede ser la base de
trabajos futuros en los que se investiguen con mayor detenimiento estas regiones del

genoma.

El homologo a Cp4.1L.G10g02780 (GLABRA2 expression modulator-like) en
Arabidopsis es AT2G22475 (GEM, GL2-EXPRESSION MODULATOR) del que se han
investigado distintas funciones relacionadas con el metabolismo del ABA (Mauri et al.,
2016; Baron et al., 2014), entre ellas la densidad y longitud de los pelos radiculares en
respuesta al cadmio y el arsénico (Bahmani et al., 2016), por lo que podria tener

relevancia también para la regulacion de estreses abioticos. ElI otro gen GLABRA
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anotado en la region del 10, Cp4.1L.G10g01360, presenta homologia con el mismo gen
de Arabidopsis, AT2G22475.

Actualmente, se han identificado mas de 40 proteinas como reguladoras
positivas 0 negativas del patron de aparicion de los tricomas. Entre ellas se encuentran
numerosos factores de transcripcion. MYB, bHLH y WDR, que juegan un papel esencial
en la iniciacion de los tricomas porque forman un complejo trimérico central codificado
por GLABRA1 (GL1), GLABRA3 (GL3) / ENHACER of GL3 (EGL3) y TRANSPARENT
TESTA GLABRAL (TTG1) (Grebe, 2012; Pattanaik et al., 2014). Este complejo induce
la iniciacion de tricomas al activar la expresion de GLABRA2, el cual se encuentra en la
region del cromosoma 10 estudiadas como Cp4.1L.G10g02780 y Cp4.1L.G10g01360
para C. pepo. Ademas, siete factores de transcripcion R3 MYB reprimen la formacion
de tricomas al interrumpir la funcion del complejo trimérico, localizados en los
cromosomas 1 y 10 y denominados como Cp4.1LG10g10100, Cp4.1LG10g01260,
Cp4.1L.G10g01790 y Cp4.1L.G10g02110. GL1 explica el fenotipo glabro, ausencia de
tricomas, que ocurre ocasionalmente en mdaltiples plantas de Brassicaceae.
Ademas, ENHANCER de TRIPTYCHON y CAPRICE 2 (ETC2) y ATMYCL1 contribuyen
a la variacion natural cuantitativa de la densidad de tricomas foliares en Arabidopsis
(Hilscher et al., 2009; Symonds et al., 2011). Ciertos estudios han demostrado que el
regulador clave de la formacién de drganos reproductivos, AGAMOUS (AG), suprime
los programas de desarrollo de hojas y tricomas durante el desarrollo de las flores
(Arteaga et al., 2019; 2021; O’Maoiléidigh et al., 2013). Ademas, en Arabidopsis, la
expresion de GLABRA2 (GL2) conduce a la iniciacion de tricomas en los brotes, e

inhibicidn de la formacidn de pelo radicular en las raices (Chen y Wang, 2019).

Se identifico un factor de transcripcion tipo Basic helix—loop-hélix en tomate,
SIbHLH95, encontrado en la regién del cromosoma 1 como Cp4.1L.G01g03150 en este
proyecto, que actia como regulador negativo de la formacion de tricomas. SIbHLH95
mostré una expresion muy baja en tallos donde los tricomas estan presentes en alta
densidad. Se demostr6 que dos genes de biosintesis de GA, SIGA200x2 y SIKS5,
regulan SIbHLH95-OE (Chen et al., 2020).
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4.4.3. Zarcillos.
En las cucurbitaceas y en otras familias de plantas, los zarcillos son 6rganos

enrolladores utilizados para trepar aportando soporte mecénico (Darwin, 1876; Putz y
Holbrook, 1991). El zarcillo de las cucurbitaceas se modifica a partir de un 6rgano
existente, como un tallo, una hoja o una flor, los resultados que se obtuvieron fueron
que los zarcillos surgen a partir de una flor modificada, un tallo modificado o bien una

combinacion de tallo-hoja modificados (Gerrath et al, 2008).

Para el caracter de los zarcillos, entre los genes localizados en las regiones
investigadas del cromosoma 4 y 10 se han encontrado un transcription factor TCP20-
like (Cp4.1LG04g06060), una 1-aminocyclopropane-1-carboxylate oxidase 1
(Cp4.1LG04g02610) y dos genes de sefializacion: ethylene-responsive transcription
factor 3-like (Cp4.1LG04g02650) y ethylene-responsive transcription factor ERF060-
like (Cp4.1LG10g01290). EI gen TCP20-like (Cp4.1LG04g06060) presenta homologia
con un gen de Arabidopsis AT3G27010, que esta relacionado con el crecimiento celular
(Rath et al., 2022) y el mantenimiento de la homeostasis de auxinas en raices (Kong et
al., 2022). Las auxinas promueven el crecimiento de los zarcillos, cuando estos entran
en contacto con otro érgano al que sujetarse, las auxinas estimulan un rapido
crecimiento celular en el lado opuesto favoreciendo la forma helicoidal del zarcillo y su
agarre (Jaffe and Galston, 1966; Reinhold, 1967). El etileno puede tener un efecto
parecido v, al igual que la aplicacion de acido indol-3-acético, sustituir el estimulo del

contacto para inducir el enrollamiento de los zarcillos (Reinhold, 1967).

Entre los recursos de germoplasma de pepino, la falta de zarcillos o los zarcillos
anormales son poco comunes. EI gen causal es TENDRIL-LESS (TEN), que codifica un
factor de transcripcion TCP expresado especificamente en zarcillos. Ademas, se sabe
que el etileno induce el enrollamiento espontaneo de los zarcillos, y se demostré que
TEN es capturado por exones tanto de ACC OXIDASE 1 (ACO1) como de ETHYLENE
RESPONSE FACTOR 1 (ERF1) para regular su transcripcién (Chen et al., 2017; Liu et
al., 2021). Los genes TCP (Cp4.1LG04g06060), ERF (Cp4.1LG04g02650 y
Cp4.1L.G10g01290), y ACO1l (Cp4.1LG049g02610) se localizaron en las regiones
investigadas 4 y 10. Todos estos podrian tener relacion con el caracter presentando

homologia en pepino y Arabidopsis.
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5. Conclusiones.

PRIMERA: Se caracteriz6 un total de 889 plantas en 127 accesiones de C.
pepo. El panel de accesiones donde se realizaron los ensayos muestra
variabilidad genotipica y fenotipica respecto a los caracteres habito de
crecimiento, cantidad de tricomas y nimero de zarcillos, por lo que es de interés
realizar estudios de asociacion para estos caracteres.

SEGUNDA: Existe correlacion positiva entre los caracteres, principalmente la
formacion de zarcillos, con un héabito de crecimiento rastrero.

TERCERA: En el andlisis de asociacion para el caracter del habito de
crecimiento permitié encontrar variantes asociadas al cardcter en los
cromosomas 1y 10. Para el carécter de la cantidad de tricomas en la region de
los cromosomas 1 y 10. Y para el caracter del namero de zarcillos en los
cromosomas 4 y 10. De ellos, los resultados de los analisis GLM y MLM
indican que las regiones asociadas a la produccion de tricomas y la regién del 4
para la produccién de zarcillos deben ser investigadas en mayor profundidad.
CUARTA: En la region del cromosoma 10 asociada al habito de crecimiento se
localiza un gen TFL1, responsable en otras especies como Arabidopsis y pepino,
en el habito de crecimiento.

QUINTA: Se ha identificado en la regién del cromosoma 10 asociada a la
produccion de tricomas, un gen anotado GLABRA. Este gen esta asociado, no
solo a la produccion de tricomas, sino también de pelos radiculares en
Arabidopsis, por lo que podria ser explotado por su valor agricola.

SEXTA: El estudio de asociacion del genoma completo (GWAS) demuestra ser
un instrumento poderoso en la identificacion de regiones genémicas con

asociacion a caracteres vegetativos de interés agronémico en C. pepo.
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8. Anexos.
8.1. Anexo I.
Anexo |: Accesiones que se emplearon en el analisis GWAS para cada caracter.
Accesion | Caracteres Nomp:);r?tcaie Ia Taxonomia Pais Anotaciones
Habito de
Pl crecimiento, Cucurbita :
136448 | Tricomas, Summer Squash 0epo China Summer squash.
Zarcillos
Habito de
Pl crecimiento, Cucurbita
155301 | Tricomas, pepo Yemen NA
Zarcillos
Pl crggibr::ioegfo Cucurbita White, narrow
: | Sakiz Kabak Turkey type. Kabak =
164957 | Tricomas, pepo .
) pumpkin/squash.
Zarcillos
Habito de
Pl crecimiento, .| Cucurbita .
165018 | Tricomas, Dolma Kabagi 0epo Turkey Pumpkin.
Zarcillos
Habito de
Pl crecimiento, . Cucurbita Kabak =
165023 | Tricomas, Sakiz Kabak pepo Turkey pumpkin/squash.
Zarcillos
Habito de .
Pl crecimiento, | Dolma kabagi Cucurbita Turkey Pumpkin.
165047 . pepo
Zarcillos
Habito de
Pl crecimiento, Kabak Cucurbita Turke Kabak =
166992 | Tricomas, pepo y pumpkin/squash.
Zarcillos
Habito de
Pl crecimiento, Kabak Cucurbita Turke Kabak =
167084 | Tricomas, pepo y pumpkin/squash.
Zarcillos
Habito de , _
167P(|)97 crecimiento, Kabak Cuc(l:rglta Turkey umKsi?Sl; _uash
Zarcillos Pep pump g '
Habito de
Pl crecimiento, Kabak Cucurbita Turke Kabak =
167136 | Tricomas, pepo y pumpkin/squash.
Zarcillos
Habito de
Pl crecimiento, Kabak Cucurbita Turke Kabak =
167199 | Tricomas, pepo y pumpkin/squash.
Zarcillos
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Habito de
Pl crecimiento, Kabak Cucurbita Turke Kabak =
167392 | Tricomas, pepo y pumpkin/squash.
Zarcillos
Habito de Kabak =
_ . pumpkin/squash.
Pl crecimiento, . Cucurbita .
. Sakiz Kabak Turkey | From agricultural
169416 | Tricomas, pepo
. school, Bornova,
Zarcillos .
Izmir.
Hébito de .
Pl crecimiento, 1461 Cucurbita Turkey S?Ed store,
169417 . pepo Manisa, Manisa.
Zarcillos
Habito de
Pl crecimiento, Cucurbita
169420 | Tricomas, 1508 pepo Turkey NA
Zarcillos
Habito de Long white type.
Pl crecimiento, Ak Kabak Cucurbita Turke Korkmzreltéabak
169422 | Tricomas, pepo y _
Zarcillos -
pumpkin/squash.
Habito de
Pl crecimiento, Cucurbita Mixed types.
169429 | Tricomas, 1841 pepo Turkey Market, Mugla.
Zarcillos
- Sweet type.
Ha_b Ito de . Sakiz Kabagi
Pl crecimiento, Sakiz Kabagi Cucurbita Turke =vegetable
169431 | Tricomas, g pepo y ~Veg
: marrow
Zarcillos .
pumpkin.
Habito de .
Pl crecimiento, Dolmalik Cucurbita Turkey NA
169432 . pepo
Tricomas
Habito de Kabak =
Pl crecimiento, Cucurbita pumpkin/squash.
169435 | Tricomas, Bal Kabak pepo Turkey Market, Akhisar,
Zarcillos Manisa.
Habito de Kabak =
Pl crecimiento, . Cucurbita pumpkin/squash.
169436 | Tricomas, Sakiz Kabak pepo Turkey Market, Akhisar,
Zarcillos Manisa.
Kabak =
Habito de . pumpkin/squash.
Pl crecimiento, | Sakiz Kabak Cucurbita Turkey | Seed stores and
169442 . pepo
Zarcillos markets, Soma,
Manisa Province.
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Habito de Early type. From
Pl crecimiento, Tezce Cucurbita Turke garden of Ali
169443 | Tricomas, pepo y Kucuk Kirca,
Zarcillos Bergama.
Pl Tricomas, Cucurbita Seed store,
169446 | Zarcillos 2359 pepo Turkey Istanbul.
Habito de
Pl crecimiento, . Cucurbita
169447 | Tricomas, Kolsus Sakiz 0epo Turkey NA
Zarcillos
Pl , . Cucurbita Kabak =
169454 Zarcillos Sakiz Kabak 0epo Turkey pumpkin/squash,
Habito de
Pl crecimiento, . Cucurbita Kabak =
169458 | Tricomas, Sakiz Kabak pepo Turkey pumpkin/squash.
Zarcillos
Habito de .
Pl crecimiento, 2948 Cucurbita Turkey NA
169461 : pepo
Tricomas
Habito de
Pl crecimiento, . Cucurbita Kabak =
169462 | Tricomas, Sakiz Kabak pepo Turkey pumpkin/squash.
Zarcillos
Habito de . -
Pl crecimiento, Dolmalik Cucurbita Turkey Originally from
169465 . pepo Calova.
Zarcillos
Habito de Sweet type.
Pl crecimiento, Cucurbita Seedsman,
171625 | Tricomas, 6789 pepo Turkey Amasya,
Zarcillos Amasya.
Habito de
Pl crecimiento, Cucurbita
171627 | Tricomas, Erken pepo Turkey NA
Zarcillos
Pl Tricomas, . Cucurbita
171633 | Zarcillos Dolmalik pepo Turkey NA
Habito de
Pl crecimiento, Cucurbita
172860 | Tricomas, 7519 0epo Turkey Sweet type.
Zarcillos
Habito de .
Pl crecimiento, Dolmalik Cucurbita Turkey NA
172861 : pepo
Tricomas
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. . Sweet type. From
Pl Trlco_mas, 7792 Cucurbita Turkey | seed dealer, Van,
172866 Zarcillos pepo van
PI . Cucurbita Seed dealer,
172870 Zarcillos 8232 0epo Turkey Urfa, Urfa,
Habito de
PI crecimiento, Dolma Cucurbita Turke Seedsman,
172873 | Tricomas, pepo y Maras, Maras.
Zarcillos
Habito de
PI crecimiento, Dolmalik Cucurbita Turke Gardener,
172874 | Tricomas, pepo Y| Elbistan Maras.
Zarcillos
] Seedsman,
Pl Zarcillos Dolmalik Cucurbita Turkey Malatya,
173684 pepo
Malatya.
PI Tricomas, Cucurbita Seed dealer,
174182 | Zarcillos 8057 pepo Turkey Diyarbakir.
Habito de
Pl crecimiento, Dolma Cucurbita Turke Market, Birecik,
174187 | Tricomas, pepo y Urfa.
Zarcillos
Habito de
Pl crecimiento, Dolmalik Cucurbita Turke Seed dealer,
174188 | Tricomas, pepo y Nizip, Gaziantep.
Zarcillos
Pl Tricomas, Cucurbita
175707 | Zarcillos 6048 pepo Turkey NA
Habito de
PI crecimiento, Cucurbita
175708 | Tricomas, 6066 0epo Turkey Sweet type.
Zarcillos
Pl Ha_b Ito de Cucurbita Market, Yozgat,
crecimiento, Dolma Turkey
175710 . pepo Yozgat.
Zarcillos
Seed dealer,
Habito de . Amasya.
Pl crecimiento, Amasya Cucurbita Turkey Originally from
176534 Tri pepo
ricomas Amasya,
Amasya.
Pl Haplt_o de Cucurbita Seed dealer,
crecimiento, Dolma Turkey . )
176538 . pepo Sivas, Sivas.
Zarcillos
PI Tricomas, Cucurbita
179274 | Zarcillos 10105 0epo Turkey Common type.
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Habito de
PI crecimiento, Beledi Cucurbita Svria Market,
181757 | Tricomas, pepo y Damascus.
Zarcillos
Habito de
PI crecimiento, Cucurbita
181764 | Tricomas, Courge pepo Lebanon NA
Zarcillos
Habito de
PI crecimiento, Cucurbita .
181944 | Tricomas, Homs No. 10 pepo Syria NA
Zarcillos
Habito de
Pl crecimiento, Cucurbita
182198 | Tricomas, Kundur pepo Turkey NA
Zarcillos
Habito de
Pl crecimiento, . Cucurbita
182199 | Tricomas, Dolmalik pepo Turkey NA
Zarcillos
Habito de
Pl crecimiento, Cucurbita
182202 | Tricomas, 10575 pepo Turkey NA
Zarcillos
Habito de
Pl crecimiento, Cucurbita
182203 | Tricomas, 10653 pepo Turkey NA
Zarcillos
Habito de .
Pl crecimiento, 741 Cucurbita Turkey | Bazaar, Giresun.
206956 . pepo
Tricomas
Habito de
PI crecimiento, 945 Cucurbita Turke Harasi Farm,
206957 | Tricomas, pepo y Eskisehir.
Zarcillos
PI Tricomas, Cucurbita
212006 | Zarcillos ! pepo Iran NA
Habito de :
Pl crecimiento, 9 Cucurbita Iran NA
212008 : pepo
Tricomas
Pl : Cucurbita
212012 Tricomas 13 0epo Iran NA
Pl Tricomas, Cucurbita
212013 | Zarcillos 14 pepo Iran NA
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Habito de .
Pl crecimiento, Cucurbita Greece NA
212060 . pepo
Tricomas
. . (Kadoo, Kadu,
Pl Trlco_mas, Kadoo Cucurbita Iran Kaddu =
222786 | Zarcillos pepo .
pumpkin/squash.)
Pl Tricomas, Cucurbita .
234252 | Zarcillos (G56-318B pepo Argentina NA
Pl crgg?rgic:egteo Long White Cucurbita South NA
234615 : ' Bush pepo Africa
Tricomas
Pl crggibr::ioegfo Long Green Cucurbita South NA
234616 : ’ Bush pepo Africa
Tricomas
Habito de . .
Pl crecimiento, Long White Cucurbita Australia NA
234618 . Bush pepo
Tricomas
Habito de
Pl crecimiento, Cucurbita Unknown | Source unknown
251791 | Tricomas, pepo '
Zarcillos
Habito de
Pl crecimiento, Calabacin Cucurbita Spain Eight inches
261610 | Tricomas, pepo P long.
Zarcillos
Table variety.
Plants runners,
vigorous, early
maturing; fruit
Habito de dark green,
Pl crecimiento, Vegetable Cucurbita United striped orange,
267755 | Tricomas, Marrow pepo Kingdom | smooth, oblong,
Zarcillos 11 by 5 inches,
four per plant.
Susceptible to
mosaic and
powdery mildew.
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Plants vigorous,
early maturing;
half-runner;
Habito de leaves 15-
- . pointed; fruit
Pl crecimiento, . . Cucurbita
267758 | Tricomas Saki Kabagi €00 Turkey cream colored,
mas, Pep 12 ridged, 14 b
Zarcillos riaged, y
4 inches; flesh
deep. Some
resistance to
powdery mildew.
Plants vigorous,
bush type, early
maturing; fruit
cream orange,
Hébito de . oblong, 10-
Pl crecimiento, | Murdurlugu Cucurbita Turkey ridged, 18 by 4
267759 . pepo ) )
Tricomas inches; flesh
deep; seed cavity
small.
Susceptible to
powdery mildew.
Bush type;
runner length
Pl Tricomas, Eskandarany Cucurbita Egypt variable; fruits
288240 | Zarcillos pepo simlar to
'‘Cocozelle’; color
variable.
Pl Ha.b'tf) de White Bush Cucurbita
crecimiento, Israel NA
292014 : Squash pepo
Tricomas
Pl Tricomas, Cucurbita .
306126 | Zarcillos Jantra pepo Bulgaria NA
Habito de
Pl crecimiento, . Cucurbita
344354 | Tricomas, Sakiz pepo Turkey NA
Zarcillos
Habito de
Pl crecimiento, Cucurbita
344357 | Tricomas, Kolsus pepo Turkey NA
Zarcillos
Reported to carry
Pl Tricomas, . Cucurbita mosalc
355054 | Zarcillos Mosamai Depo Iran res_lstance.
Received as C.
maxima.
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Habito de
Pl crecimiento, Cucurbita .
357049 | Tricomas, Bolta 0epo Macedonia NA
Zarcillos
Habito de
Pl crecimiento, Cucurbita .
357955 | Tricomas, Bela sakaska 0epo Macedonia NA
Zarcillos
Pl Tricomas, Cucurbita .
357960 | Zarcillos Resenska 0epo Macedonia NA
Hébito de
Pl crecimiento, Cucurbita .
357968 | Tricomas, Gotvarska 0epo Macedonia NA
Zarcillos
Pl Tricomas, S Cucurbita .
379307 | Zarcillos Tikvica pepo Serbia NA
Pl . o Cucurbita .
379315 Tricomas Tikvica 0epo Macedonia NA
Pl . S Cucurbita .
379316 Zarcillos Tikvica 0epo Macedonia NA
Habito de
Pl crecimiento, Tikvica Cucurbita Macedonia Tikvica = squash,
379317 | Tricomas, pepo gourd.
Zarcillos
Calabash. Bush
Habito de small, short
Pl crecimiento, Hua Yeh Cucurbita China internodes. Fruit
418966 | Tricomas, pepo green, flat, round.
Zarcillos Early maturity,
high yield.
Leaves
Habito de pubescent. Fruit
Pl crecimiento, Cucurbita China oblong, dark
427095 | Tricomas, pepo green. Growth
Zarcillos period 50 to 60
days.
Habito de
Pl crecimiento, Cucurbita .
431582 | Tricomas, Pusa Alankar 0epo India NA
Zarcillos
Pl Haplt_o de Cucurbita United P'a'?ts bushy.
490274 crecimiento, Courgette 0epo Kingdom Fruit oblong,
Tricomas smooth, mottled.
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Pl
491201

Habito de
crecimiento,
Tricomas

Combocolokitho

Cucurbita
pepo

Greece

Semi-bush,
zucchini type.
Skin light. Yield
high.

Pl
507886

Habito de
crecimiento,
Tricomas,
Zarcillos

2701060

Cucurbita
pepo

Hungary

NA

Pl
508467

Habito de
crecimiento,
Tricomas

Bulam House

Cucurbita
pepo

"Korea

Bush zucchini
type grown in or
outdoors.
Maturity 50-55
days. Fruit
cylindrical,
waxy, light
green, 25-27cm
long, 4-5cm
diam., 260-310g,
crispy, tasty.
Flesh white. Cold
tolerant.

Pl
508468

Habito de
crecimiento,
Tricomas,
Zarcillos

Golden
Zucchini

Cucurbita
pepo

"Korea

Donor
description: Bush
zucchini type.
Maturity 50-55
days. Fruit
cylindrical,
yellow, 20-25cm
long, 4-4.5cm
diam., 250-300g,
tasty. Flesh light
yellow. Curator
comment: Fruit
oblong 35 to 37
cm x 10 cm
wide; smooth;
green speckled
with yellow.
Flesh cream, 1.6
cm thick; 64
hand-sib
pollinations made
between 7/13 and
8/2/1988;
approximately 2
males:1 female;
24 fruit
harvested.
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Bush type,
compact. Fruits
cylindrical,
elongated,
Habito de smooth, very
. . dark green with
Pl crecimiento, - Cucurbita | ., . .
. Zucchini Korea greenish white
508469 | Tricomas, pepo
. flesh. Very
Zarcillos -
prolific under
indoor forcing.
Texture and taste
very good. Cold
tolerant .
Sown March,
- transplanted
Pl Ha_b Ito de Cucurbita : May. Harvested
crecimiento, AN-CU-1 Spain .
512710 : pepo in July-August.
Tricomas
Used for self-
consumption.
Sown May-June,
- harvested
Pl crggibr::ioegfo AN-CU-36 Cucurbita Spain September-
512739 |CTeC : pepo P October. Used
Tricomas
cooked and for
stew.
Sown March,
Pl . Cucurbita . harvested July.
512757 | 1ricomas C-CU-2 pepo Spain Self-consumption
and markets.
Habito de Sown May,
Pl crecimiento Cucurbita : harvested
. ’ C-CU-22 Spain August-
512776 | Tricomas, pepo
. September. Self-
Zarcillos :
consumption.
- Sown March,
Pl Ha_b Ito de Cucurbita . harvested July-
crecimiento, C-CU-26 Spain
512780 : pepo August. Self-
Tricomas .
consumption.
Habito de Sown beginning
Pl crecimiento, CM-CU-4 Cucurbita Spain May, harvested
512782 | Tricomas, pepo
. July-August.
Zarcillos
Habito de
- . Sown May,
Pl crecimiento, CM-CU-7 Cucurbita Spain harvested
512785 | Tricomas, pepo
. August.
Zarcillos
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Habito de Sown April,
Pl crecimiento, E-CU-9 Cucurbita Spain harvested
512793 | Tricomas, pepo P August. Used for
Zarcillos stew.
Habito de Sown April,
Pl crecimiento, Cucurbita . harvested
512794 | Tricomas, E-CU-10 pepo Spain August. Used for
Zarcillos stew.
Pl crggit)rgic:egteo Cucurbita Sown March-
. : V-CU-2 Spain April, harvested
512804 | Tricomas, pepo
. June.
Zarcillos
Habito de Sown March-
Pl crecimiento, Cucurbita . April, harvested
512810 | Tricomas, V-CU-10 pepo Spain June-September.
Zarcillos Self-consumption
Habito de Sown April,
Pl crecimiento, Cucurbita : harvested June.
512817 | Tricomas, V-CU-18 pepo Spain Self-
Zarcillos consumption.
Habito de Sown February-
Pl crecimiento, Cucurbita . June, harvested
512822 | Tricomas, V-CU-26 pepo Spain May. Local-
Zarcillos consumption.
Habito de Sown May,
Pl crecimiento, Cucurbita . harvested July-
512834 | Tricomas, V-CU-50 pepo Spain August. Self-
Zarcillos consumption.
Habito de Sown March,
Pl crecimiento, Cucurbita . harvested
512837 | Tricomas, V-CU-54 pepo Spain September. Used
Zarcillos for stew.
- Sown March,
Pl Ha_b Ito de Cucurbita . harvested June-
crecimiento, V-CU-99 Spain
512870 Tri pepo July. Self-
ricomas .
consumption.
Habito de Sown May,
Pl crecimiento, Cucurbita . harvested
512880 | Tricomas, V-CU-116 pepo Spain October. Used
Zarcillos for hay.
Sown February,
Pl Habito de 9 Cucurbita Eqvot Iglg\:://c?eSEEdm'Ai\l%g\ll;/
525166 | crecimiento pepo 9yp y
and viruses
observed

75




X Vg

» ~ Estudio de asociacién (GWAS) para caracteres vegetativos con valor agronémico en Cucurbita

pepo L.
Pl . Cucurbita
595169 Zarcillos 54 0epo Egypt Local type
Local type. Sown
February,
. harvested April.
Pl Tricomas 65 Cucurbita Egypt | Powdery mildew,
525170 pepo . )
red spider, virus,
and aphids
observed.
Habito de .
Pl o Cucurbita
525175 crec_lmlento, 141 0epo Egypt Local type.
Tricomas
Local type. Sown
Pl . Cucurbita November,
525176 Tricomas 157 pepo Egypt harvested
January
Sown March,
Habito de . harvested April.
52;177 crecimiento, 165 CUCleJl‘glta Egypt Not grown in
Tricomas Pep Delta in Nov.,
Dec., Jan.
Pl . Cucurbita
595181 Eskanderani 0epo Egypt NA
Pl Habito de . Cucurbita United
597784 | crecimiento Allie pepo States NA
Habito de
Pl crecimiento, . Cucurbita United
599994 | Tricomas, Black Magic pepo States NA
Zarcillos
Pl Tricomas, Cucurbita
615103 | Zarcillos Oland pepo Sweden NA
Habito de
Pl crecimiento, | Trailing Green | Cucurbita United NA
615109 | Tricomas, Marrow pepo Kingdom
Zarcillos
Habito de Sown February,
- . harvested
Pl crecimiento, . Cucurbita .
. Calabacin largo Spain September-
615139 | Tricomas, pepo
. November. Used
Zarcillos
as food.
Habito de
Pl crecimiento, Cucurbita
615148 | Tricomas, Sote 38 pepo Moldova NA
Zarcillos
Pl : Cucurbita
615154 Tricomas 7000 0Epo Nepal NA
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8.2. Anexo Il

Anexo Il: Genes candidatos que podrian estar implicados en los distintos caracteres.

Se indican el cromosoma, posicion inicial y final, junto al gen ID y la anotacion.

Genes encontrados en la regiéon gendémica del cromosoma 1 para el habito de

crecimiento para en C. pepo.

P INICIAL P FINAL GEN ID FUNCION
900112 905851 Cp4.1L.G01g05050 Mltochondrl_al substr_ate carrier
family protein
902200 913854 Cp4.1L.G01g04920 protein DA1-related 2-like
908186 911791 Cp4.1L.G01g05060 Unknown protein
915335 918081 | Cp4.1LGO1godg70 |  Serine/threonine-protein
phosphatase
919165 920124 | Cp4.1LGO1g04g4p | EXOstosin domain-containing
protein
923971 929290 | Cpa.1LGo1gos010 | Ultraviolet-B receptor UVRE-
like isoform X2
929496 934133 Cp4.1L.G01g04960 protein HESO1
938824 939204 Cp4.1L.G01g04890 zinc finger protein 10-like
ARF guanine-nucleotide
940938 948377 Cp4.1L.G01g05020 exchange factor GNOM-like
949752 952542 Cp4.1L.G01g04980 Vesicle transport VV-snare
954469 955272 | Cpa.1LGo1gosodo | AT-hook motif nuclear-
localized protein
957353 958165 | Cpa.1LGO1godglo | OB domain-containing
protein
ribulose bisphosphate
961675 964857 Cp4.1L.G01g04990 carboxylase/oxygenase
activase, chloroplastic
962680 969384 Cp4.1L.G01g04900 pumilio homolog 1-like
971342 972511 | Cpa.1LGo1gos030 |  RING-type ES ubiquitin
transferase
984102 084317 | Cp4.1LG01g04930 Cyc"”"ﬁ?gﬁg?t kinase
985465 992203 Cp4.1L.G01g05000 actin-related protein 5
telomere repeat-binding protein
990206 995377 Cp4.1L.G01g04950 A-like isoform X1
Late embryogenesis abundant
996974 997881 Cp4.1L.G01g04880 (LEA) hydroxyproline-rich
glycoprotein family
1002796 1004259 Cp4.1L.G01g04870 Expansin
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1008469 1015653 Cp4.1L.G01g04750 AP-3 complex subunit beta
protein INVOLVED IN DE
1016355 1020847 Cp4.1L.G01g04820 NOVO 2-like
1020957 1024804 Cp4.1L.G01g04740 RAB GTPase homolog 8A
1025767 1042782 Cp4.1LG01g04760 Unknown protein
1043302 1046057 | Cp4.1LG01g04770 UDP-glucuronate
decarboxylase
1047599 1048999 Cp4.1L.G01g04720 CASP-like protein
1050986 1051897 Cp4.1L.G01g04850 Unknown protein
1055284 1056317 | Cpa.1LG01go4gio | 90T ZinC f'”ger“ire"te'” DOF3.6-
1058392 1060413 Cp4.1LG01g04830 Actin
1060462 1061431 | Cpa.1LGO1go4790 | C=NTH dog;g;re‘i'rfoma'”'”g
1062380 1063105 Cp4.1L.G01g04730 Unknown protein
serine/arginine-rich SC35-like
1064220 1069199 Cp4.1L.G01g04840 splicing factor SCL30
1070761 1076974 | Cpa.1LGO1goagop | O*0glutarate dehydrogenase
(succinyl-transferring)
1083179 1093208 Cp4.1L.G01g04860 WAT1-related protein
1091374 1099021 | Cpa.1LGo1goa7so | 108D dog';gigi'rfo”ta'”'”g
1105284 1105829 Cp4.1LG01g04690 | zinc finger protein ZAT12-like
1108715 1111005 Cp4.1LG01g04620 Unknown protein
1112265 1116535 Cp4.1LG01g04540 protein ALP1-like
1117835 1118931 | Cpd.1LGO1goasgo | MO UPSTREAMOFFLE-
1119695 1123174 Cp4.1L.G01g04550 protein gar2-like
1123919 1125604 Cp4.1L.G01g04660 | F-box protein At2g39490-like
1126793 1128322 | Cp4.1LGO1go4s70 | °0S ribosomal protein 123,
chloroplastic
protein-tyrosine-phosphatase
1131124 1136200 Cp4.1L.G01g04530 MKP1-like
1138758 1144083 Cp4.1L.G01g04610 Beta-hexosaminidase
1145431 1151860 | Cpa.1LG01goa71o | Metal tolerance protein 11
isoform X1
1153872 1154640 | Cp4.1LGO1g04700 | 1AMt p”’te'][‘ 1589 of unknown
unction
glutathione S-transferase
1155976 1164961 Cp4.1LG01g04640 DHAR?-like
1166193 1167785 Cp4.1L.G01g04560 Dirigent protein
1168779 1174251 | Cpa.1LG01g04650 | SPlcing faCtﬁLSB subunit 3-
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1174410 1176346 | Cp4.1LG01g04600 alpha/beta-Hydrolases
superfamily protein
1178758 1180494 Cp4.1L.G01g04670 | 60S ribosomal protein L35-like
1183291 1186014 Cp4.1L.G01g04630 3-ketoacyl-CoA synthase
1187564 1189351 | Cp4.1LGO1g04580 | X0Vt S“b;r';'tte'iznxom family
1193007 1195518 Cp4.1L.G01g04680 3-ketoacyl-CoA synthase
1197207 1200942 Cp4.1LG01g04500 Unknown protein
1198439 1199503 | Cpa.1LG01g043g0 | 'iembrane-associated kinase
regulator 4
1201616 1212717 Cp4.1L.G01g04420 protein MLP1 homolog
1214418 1216818 | Cpa.1LG01g0adg | Leucine-rich repeat protein
kinase family protein
receptor-like protein kinase
1219283 1221739 | Cp4.1LG01g04520 HERK 1
1222622 1228870 | Cp4.1LG01g04430 | Protein RDM;?"'ke isoform
1229627 1238669 | Cpa.1LG01goadop | SAC3Tamily protein Alike
isoform X1
serine/arginine-rich splicing
1238912 1241863 | Cpa1LG01g04460 | o cile o e S
1243741 1248161 | Cpa.1LG01g04d4o | 90191 s“bfa”l‘i'l'é B member 1-
1248672 1251720 | Cp4.1LG01g04510 Protein-serine/threonine
phosphatase
CDP-diacylglycerol--glycerol-
1255054 1250233 | Cp4.1LG01g04390 3-phosphate 3-
phosphatidyltransferase 2-like
1260986 1272618 | Cpa.1LG01g0ad70 |  ap-GAP TBC domain-
contalnlng proteln
1275031 1278902 | Cp4.1LGO1g044g0 | Frotein k'gf;fe?ﬁperfam”y
1279624 1282720 Cp4.1L.G01g04410 | ATP:AMP phosphotransferase
1286272 1286973 Cp4.1L.G01g04370 50S ribosomal protein L10
1287428 1292303 | Cpa.1LG01g0adso | Z2InC finger CCCH domain-
containing protein 11-like
ethylene-responsive
1301560 1305097 | Cp4.1LGO1G04Z50 | o ctor RAP2-7
1305590 1310300 | Cp4.1LGO1go4300 | DYF155 domain-containing
protein
1311500 1317440 | Cpa.1LG01g04260 | Nuclear transcription factor Y
subunit B
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RNA-binding
1319483 1321828 Cp4.1L.G01g04230 (RRM/RBD/RNP motifs)
family protein
1323244 1329437 | Cp4.1LG01g04340 | FWWP domain-containing
protein
1330962 1331463 | Cpa.1LGO1g04360 | -OW temperature and salt
responsive protein family
1332735 1335068 | Cpa.1LG01g04310 | entatricopeptide repeat-
containing protein
1342584 1343725 | Cpa.1LGOlgoag7o | OB domain-containing
protein
Ubiquitin carboxyl-terminal
1346357 1353114 | Cp4.1LG01g04210
hydrolase
1353506 1358571 | Cp4.1LGO1g04330 | " entatricopeptide repeat-
containing protein
1358813 1367687 Cp4.1L.G01g04220 Unknown protein
1362290 1364249 Cp4.1L.G01g04280 Cytokinin dehydrogenase
zinc finger CCCH domain-
1368907 1373272 Cp4.1L.G01g04200 containing protein 53-like
isoform X1
1381609 1388991 | Cpa.1LG01g043s | DUF4283 domain-containing
protein
1390163 1394431 | Cpa.1LGO1g04240 |  Hentatricopeptide repeat-
containing protein
exosome complex component
1396177 1403086 Cp4.1L.G01g04290 RRP41 homolog
1401191 1404121 Cp4.1L.G01g04080 | Jdomain-containing protein
1404289 1407242 | Cp4a.1LG01g0a190 | T entatricopeptide repeat-
containing protein
E3 ubiquitin ligase BIG
1406494 1412638 Cp4.1LG01g04320 BROTHER-related-like
1418385 1424113 Cp4.1L.G01g04130 Potassium transporter
1427573 1433032 Cp4.1L.G01g04120 | trehalose phosphate synthase
1433599 1446627 Cp4.1L.G01g04150 | AP-1 complex subunit gamma
1450693 1450968 Cp4.1L.G01g04050 transcription factor PAR2
protein RICE SALT
1454305 1456626 Cp4.1LG01g04060 SENSITIVE 3-like
1462456 1464733 Cp4.1L.G01g04170 WAT1-related protein
1465294 1467541 Cp4.1L.G01g04090 MLP-like protein 423
1467740 1468695 | Cp4.1LGO1goa11o | \-acetyltransferase domain-
containing protein
protein ALTERED
1469177 1470064 Cp4.1L.G01g04100 XYLOGLUCAN 4
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1472614 1476377 Cp4.1L.G01g04180 | AD domain-containing protein
1476881 1481466 | Cp4.1LG01g04160 nucleobase-ascorbate
transporter 7-like
1486783 1488274 Cpa.1L.G01g04140 Serine/threonine-protein kinase
TAO3
protein PLASTID REDOX
1486812 1489672 Cp4.1LG01g04040 INSENSITIVE 2,
chloroplastic-like isoform X2
1491609 1495911 Cp4.1L.G01g04070 B-like cyclin
1498723 1502627 Cp4.1L.G01g03980 DNA polymerase
IAA-amino acid hydrolase
1502946 1505440 Cp4.1LG01g03950 ILR1-like 1
1507245 1507793 Cp4.1L.G01g03880 zinc finger protein 5-like
1510406 1515258 | Cp4.1LG01g03890 Zinc finger, MYND-type
1516262 1520715 | Cp4.1LG01g03910 | 2Mnefinger MYND domain-
containing protein 15
two-component response
1524322 1525774 Cp4.1L.G01g04000 regulator ARRS-like
1527777 1530678 Cp4.1L.G01g03990 Formin-like protein
1532631 1534925 | Cp4.1LG01go3a7o | Protein WVD)";'Z"ke 7 isoform
1536908 1538029 Cp4.1LG01g03860 Hexosyltransferase
1540675 1543778 | Cpa.1LG01goag7o | FYruvate dehydrogenase E1
component subunit alpha
paired amphipathic helix
1544400 1554936 Cp4.1L.G01g03900 orotein Sina-like 4 isoform X2
1558341 1561262 | Cp4.1LG01g0a030 | ClYeosyltransferase family 92
protein
protein COFACTOR
ASSEMBLY OF COMPLEX C
1561399 1562741 Cp4.1L.G01g03920 SUBUNIT B CCB4.
chloroplastic
1562873 1567134 | Cp4.1LG01g04020 | EF-hand domain-containing
protein
1565998 1567149 | Cp4.1LG01g03960 | CLAVATAIESR (CLE)-
related protein 25
1568832 1581764 | Cp4.1LGO1g03940 |  nospholipid-transporting
ATPase
1589280 1504692 | Cp4.1LG01g04010 | DUF1336 domain-containing
protein
1592252 1504147 | Cpa.1LG01g03850 | -eucine-rich repeat receptor
protein kinase family protein
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1594339 1596840 | Cp4.1LG01g03930 Glycerol-3-phosphate
acyltransferase 6
hydroxyproline O-
1597633 1603124 Cp4.1L.G01g03760 | galactosyltransferase GALT4-
like
Protein of unknown function
1604935 1605664 Cp4.1LG01g03740 (DUF1442)
1607386 1608971 Cp4.1L.G01g03730 40S ribosomal protein S20
1609699 1610922 | Cp4.1LG01g03670 UDP'g'“C“m“f]‘_te 4-epimerase
1614781 1615815 Cp4.1LG01g03720 protein EXORDIUM-like 3
1618229 1632271 | Cpa.1LG01go371o | Mitochondrial intermediate
peptidase, putative
1632960 1637009 Cp4.1LG01g03770 UMP-CMP kinase
1638678 1640267 | Cpa.1LGO1g03750 | entatricopeptide repeat-
containing protein
Plant invertase/pectin
1643760 1644347 Cp4.1L.G01g03820 methylesterase inhibitor
superfamily protein
Plant invertase/pectin
1646236 1647202 Cp4.1L.G01g03680 methylesterase inhibitor
superfamily protein
1650513 1652947 Cp4.1L.G01g03690 Protein jagunal
1660241 1660783 | Cpa.1LGO1g03800 | VAC dorgfc')?e'i‘;o”ta'”'”g
1660904 1661341 | Cpa.1LG01g03s1o | VAC domain-containing
protein 7
1663779 1667079 | Cp4.1LG01g03700 Trenalose 6-phosphate
phosphatase
1672724 1682735 | Cp4.1LG01g037g0 | Component of oligomeric
Golgi complex 7
1683304 1683588 Cp4.1LG01g03790 Unknown protein
1684768 1687851 Cp4.1L.G01g03840 Unknown protein
1691533 1691920 Cp4.1L.G01g03830 Unknown protein
1696860 1697625 | Cp4.1LGO1g03660 | -eucine-rich repeat protein
kinase family protein
1698499 1701422 | Cp4.1LG01g03630 Receptor protein kinase,
putative
1702572 1703581 Cp4.1L.G01g03530 Aconitate hydratase
1705842 1706257 Cp4.1L.G01g03610 Unknown protein
1709550 1712409 Cp4.1L.G01g03600 F-box protein
1713293 1716137 Cp4.1L.G01g03650 F-box protein
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1718370 1730833 | Cp4.1LGO1g03560 |  Structural maintenance of
chromosomes protein 6B-like
leucine-rich repeat receptor-like
1731439 1735184 | Cp4.1LG01g03570 orotein kinase TDR
1741528 1750937 Cp4.1L.G01g03540 Ribosomal protein L15
1755027 1759709 | Cpa.1LG01g03620 | RNO-GAP dporr(;’tg'irr‘]'coma'”'”g
1759708 1760818 Cp4.1L.G01g03550 | transcription factor DUO1-like
1761612 1763702 Cp4.1L.G01g03640 Unknown protein
1762136 1763815 Cp4.1L.G01g03580 Nodulation receptor kinase
1767176 1793435 | Cpa.1LGO1g03590 | °r2oCT dgf;"t"ef?r;coma'”'”g
1794447 1799285 Cp4.1LG01g03400 | methyltransferase-like protein 1
1804163 1809577 | Cp4.1LG01g03490 alpha/beta-Hydrolases
superfamily protein
1810290 1824630 | Cp4.1LG01g03500 ATP-dependent 6-
phosphofructokinase
ethylene-responsive
1823796 1824389 Cp4.1L.G01g03420 | transcription factor ERF106-
like
1829824 1831665 | Cp4.1LGO1g03460 | SPeckle-type sz protein-like
1832397 1833524 Cp4.1L.G01g03480 Oleosin
1833979 1846381 Cp4.1LG01g03410 Unknown protein
1848853 1851352 Cp4.1L.G01g03470 | transcription factor MYB1R1
pre-mRNA-splicing factor
1852375 1859327 | Cp4.1LG01g03440 CWC25 homolog
1861668 1861940 | Cp4.1LG01g03430 Wa"'assoc'atedgreceptor Kinase
1862027 1863191 Cp4.1LG01g03520 Unknown protein
1864231 1866960 | Cpa.1LG01g03510 | Frotein-methionine-S-oxide
reductase
1870353 1872044 Cp4.1LG01g03450 Cyclin
1872327 1872785 Cpa.1LG01g03370 glycine-rich cell wall structural
' protein 2-like
1875173 1878912 Cp4.1L.G01g03380 Glutamate dehydrogenase
1883740 1885215 Cp4.1L.G01g03350 Tyrosine--tRNA ligase
1885723 1889266 | Cp4.1LGO1g03360 | 'Viediator of RNA polymerase
Il transcription subunit 31
1889901 1894454 | Cp4.1LG01g03390 Po'yade”y'atle_'lﬁlgd'”g protein
1895226 1898870 Cp4.1L.G01g03240 Superoxide dismutase
1899589 1902399 Cp4.1L.G01g03310 60S ribosomal protein L13
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1903715 1905220 Cp4.1L.G01g03320 | aspartic proteinase CDR1-like
1905536 1906391 Cp4.1L.G01g03330 60S ribosomal protein L13
late embryogenesis abundant
1907219 1912741 Cp4.1LG01g03210 | protein At5g17165-like isoform
X2
1913966 1915768 Cp4.1LG01g03340 | aspartic proteinase CDR1-like
Protein of unknown function
1917361 1919047 Cp4.1LG01g03260 (DUF1218)
1919677 1926232 Cp4.1L.G01g03270 Phospholipid scramblase
1926715 1928629 | Cp4.1LG01g03300 | " entatricopeptide repeat-
containing protein
1927411 1931484 | Cp4.1LG01g03160 | VWP domain-containing
protein
serine/threonine-protein
1932136 1936139 Cp4.1L.G01g03250 phosphatase 4 regulatory
subunit 2
1936997 1951407 | Cpa.1LG01go3z00 | 'Mportin N-terminal domain-
containing protein
1952251 1952687 | Cp4.1LG01g03220 | ranscription g";tgr"'ke protein
1954446 1950919 | Cp4.1LG01g03190 | ranscription Ea;tgr"'ke protein
1961003 1968432 | Cp4.1LG01g03170 D'Xy'ose'pmtorz‘ symporter-like
ERAD-associated E3 ubiquitin-
1971042 1987109 Cp4.1LG01g03290 orotein ligase HRD1B-like
1988354 1996331 Cp4.1L.G01g03280 Phosphate transporter
1999051 2001754 | Cp4.1LG01g03230 | , €ucine-rich repeat protein
kinase family protein, putative
endoplasmic reticulum-Golgi
2001897 2011513 Cp4.1L.G01g03180 intermediate compartment
protein 3-like
2012579 2020775 Cp4.1LG01g03060 | protein LNK1-like isoform X1
2023142 2025405 Cp4.1L.G01g03090 30S ribosomal protein S11
2025893 2033495 Cp4.1LG01g03040 Potassium transporter
2034901 2036899 Cp4.1L.G01g03020 Ubiquinol oxidase
2039516 2043551 | Cpa.1LG01g03110 | "rotein phosphatase 2C family
protein
2044134 2046138 | Cp4.1LGO1g03100 | 'Mdole-3-glycerol phosphate
synthase
2050330 2051584 | Cp4.1LG01g03150 | transcription ﬁf;or bHLH143-
2052545 2056168 Cp4.1L.G01g03030 root phototropism protein 3
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2060558 2062761 | Cp4.1LG01g03050 | DUF4283 dporg“ti'i?]'coma'”'”g
2067839 2068051 Cp4.1L.G01g03010 Unknown protein
2069722 2073938 Cp4.1LG01g03080 GTP cyclohydrolase Il
2075374 2080473 | Cp4.1LG01g03070 GTP cyclohydrolase II
2083798 2089944 | Cp4.1LG01g03120 | dicarboxylate transporter 2.1,
chloroplastic-like
2001234 | 2095022 | Cpa.1LG01go31zo | SPlicing faCt‘I’irkgB subunit 1-
2095733 2102662 | Cp4.1LG01g03140 po'yade”y'atze_'lmd'”g protein
2101328 2102245 Cp4.1L.G01g02860 protein EXORDIUM-like 2
2106258 2114164 | Cp4.1LG01g02910 dy”am'”'re'?itig protein 3A-
2114746 2117269 | Cp4.1LG01g02880 gamma'g'“tamg’; peptidase 5-
2118143 2122474 Cp4.1L.G01g02890 GDSL esterase/lipase
2125065 2125289 Cp4.1L.G01g03000 Unknown protein
MADS-box transcription factor
2125778 2134856 | Cp4.1LG01g02990 >3 ke oform X2
2127871 2138636 Cp4.1LG01g02930 Unknown protein
2140189 2144026 Cp4.1LG01g02950 Zinc transport protein like
2145103 2149006 Cp4.1L.G01g02940 Heat shock 70 kDa protein
2149590 2152298 Cp4.1L.G01g02870 | transcription factor GTE7-like
2156255 2160254 | Cp4.1LG01g02920 | ~hosphoglycerate mutase-like
protein 1
2163711 2177044 | Cp4.1LGO1go2070 |  MFS domain-containing
protein
2177571 2183064 | Cpd.1LG01g02900 LL-diaminopimelate
aminotransferase
2185955 2188127 Cp4.1L.G01g02980 Unknown protein
2189750 2193768 | Cp4.1LGO1g02960 | Protein trichome birefringence-
' like 13
2196405 2198904 Cp4.1LG01g02850 | Pathogenesis-related protein 1
2201972 2203693 Cp4.1L.G01g02830 myb-like protein X
Protein of unknown function
2204100 2206135 | Cp4.1LG01g02720 (DUF1005)
agamous-like MADS-box
2209097 2209833 | Cp4.1LG01g02710 orotein AGLE2
2211397 2219216 | Cp4.1LG01g02740 ASpa”ate"ltigg's?(ASp/ Asn)
histone acetyltransferase
2220566 2224912 | Cp4.1LG01g02790 ATEB ke
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2225815 2231107 Cp4.1LG01g02840 Pyruvate kinase
2232145 2236770 Cp4.1L.G01g02810 Tubulin alpha chain
2236951 2240695 Cp4.1L.G01g02730 Tubulin alpha chain
ethylene-dependent
2242006 2247559 Cp4.1L.G01g02760 gravitropism-deficient and
yellow-green-like 3
Pre-mRNA-processing protein
2249359 2264218 Cp4.1LG01g02820 A0A
2266527 2270182 | Cp4.1LG01g02800 | “°MNe Carboxig’ept'dase"'ke
2271022 2072106 | Cp4.1LG01g02770 | Protein SOB FIVE-LIKE 6-like
isoform X1
2279905 2282200 Cp4.1LG01g02780 B-like cyclin
2282921 2289612 | Cp4.1LG01g02750 nucleobase-ascorbate
transporter 4
cysteine-rich and
2294038 2295764 Cp4.1L.G01g02680 transmembrane domain-
containing protein WIH2-like
2296937 2302390 Cp4.1L.G01g02690 MY B transcription factor
2308688 2312061 Cp4.1L.G01g02580 Endo-1,4-beta-xylanase 4
2313351 2315975 Cp4.1L.G01g02590 Endo-1,4-beta-xylanase 4
2313868 2321562 Cp4.1LG01g02700 Unknown protein
2318299 2321208 Cp4.1L.G01g02600 Endo-1,4-beta-xylanase 4
2322859 2326049 Cp4.1L.G01g02570 Adenylyl-sulfate kinase
pre-mRNA-splicing factor
2326863 2332476 Cp4.1LG01g02630 CWC25-like isoform X2
2333576 2340382 Cp4.1L.G01g02670 | vacuolar-sorting receptor 4-like
2341237 | 2342373 | Cp4.1LGO1go2530 | lranscription Ifiicetor bHLH54-
2346667 | 2351937 | Cpa.1LGO1g02640 | MitOtic checkpoint protein
BUB3.2
BTB/POZ domain-containing
2355192 2360950 Cp4.1L.G01g02620 orotein NPY?2
2363706 2366309 Cp4.1LG01g02650 histone deacetylase 6
2366365 2369842 Cp4.1LG01g02560 Sulfhydryl oxidase
Transcriptional coactivator
2370289 2372024 Cp4.1L.G01g02660 Hfi1/Transcriptional adapter 1
2372399 2374154 Cp4.1L.G01g02550 | PXMP2/4 family protein 4-like
2375069 2378208 | Cp4.1LG01g02540 U”Chara"te”;eEdR%mte'” family
calponin homology domain-
2379748 2383533 Cp4.1L.G01g02520 containing protein
DDB_G0272472
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2384511 2388047 | Cpa.1LG01g02610 | 2MNc finger SWIM domain-
containing protein 7
Protein of unknown function
2389970 2392611 Cp4.1L.G01g02510 (DUF620)
2400593 2403146 | Cp4.1LGO01g02350 A“X'”'resr’%r;z't‘é?nGH3 family
2411317 2422950 Cp4.1L.G01g02480 homeobox protein HAT3.1
2421941 2422495 Cp4.1L.G01g02380 zinc finger protein 4-like
2424751 2431914 Cp4.1L.G01g02370 Caspase-6 protein
2432652 2437567 Cp4.1L.G01g02360 alpha-L-fucosidase 2-like
LYR motif-containing protein
2438760 2439642 Cp4.1LG01g02460 At3g19508
2441840 2443597 | Cp4.1LG01g02490 Cinnamy1 alcohol
dehydrogenase
2444681 2445379 | Cp4.1LG01g02340 "ansc“p“onl;cﬁgtor MYBa4-
2447179 2449889 Cp4.1L.G01g02410 PRKR-interacting protein 1
2450337 2455651 Cp4.1L.G01g02500 Reticulon-like protein
2456344 2450944 | Cp4.1LGO1g02440 |  Frotein kinase domain-
containing protein
2460939 2464818 | Cp4.1LG01g02430 D-3-phosphoglycerate
dehydrogenase
2468894 2471504 Cp4.1L.G01g02390 B-like cyclin
2472827 2475808 Cp4.1L.G01g02400 Unknown protein
2476975 2479388 | Cp4.1LG01g02450 Le“C'”e'r;)Crr;tr:i‘;]eat family
CBS domain-containing protein
2482589 2487750 Cp4.1LG01g02330 CBSX1, chloroplastic-like
2489190 2494261 Cp4.1LG01g02470 | Polyadenylate-binding protein
2494980 2495414 Cp4.1L.G01g02420 40S ribosomal protein S16
2499200 2500921 | Cpa.1LGO1go2210 | DPE The4 g‘r’gt‘g‘i';"coma'“'”g
2502325 2506309 Cp4.1L.G01g02270 | Exocyst complex component
2508832 2510097 | Cpa.1LG01g02230 |  RING-type ES ubiquitin
transferase
2516949 2518471 Cp4.1LG01g02320 Unknown protein
PI-PLC X domain-containing
2517150 2519801 | Cp4.1L.G01g02200 orotein Atsg67130-like
2522297 2507875 | Cpa.1LG01g02310 |  "rotein kinase domain-
containing protein
2526392 2530972 | Cpa.1LGO1go2170 |  JWycoprotein 3-alpha-L-
fucosyltransferase A-like
2531729 2541500 Cp4.1L.G01g02180 | SART-1 family protein DOT2
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2542115 2546004 | Cp4.1LGO1g02250 | Protein d'sggg;‘"somerase
protein CHROMATIN
2546992 2557555 Cp4.1LG01g02290 REMODEL ING 25
DNA repair and recombination
2559117 2560048 Cp4.1L.G01g02240 protein RAD54-like isoform 1
2560631 2573650 Cp4.1L.G01g02160 | Autophagy-related protein 2
2575761 2577219 | Cp4.1LG01g02280 | EKC/ KEOP?karEp'ex subunit
2578032 2581143 | Cpa.1LGo1go2260 | V'P?7 do;?g;gi'rfoma'”'”g
ethylene-responsive
2584392 2585237 Cp4.1L.G01g02220 | transcription factor ERF109-
like
2588442 2501961 | Cpd.1LG01go2190 | ndonuclease or glycosyl
hydrolase
2592785 2602502 Cp4.1L.G01g02300 | prostaglandin reductase-3-like
2603336 2607895 Cp4.1L.G01g01950 | B3 domain-containing protein
Protein of unknown function
2611157 2614643 Cp4.1LG01g01980 DUF829. transmembrane 53
2611157 2613360 Cp4.1L.G01g02140 Unknown protein
2620215 2623172 | Cp4a.1LG01g02100 | L“EA-2 dop”r‘jt':i':oma'“'”g
2623952 2627683 Cp4.1LG01g02000 Tubby-like F-box protein
2629480 2632005 | Cp4.1LG01g02060 | orous sheath CABYR-binding
protein isoform X2
2632879 2636389 | Cpd.1LG01g02120 | Cytoehrome b-cl complex
subunit 6-like
2637444 2640012 | Cp4.1LG01go1970 | WRKY dopTc‘;"t'e”i'nCO”ta'”'”g
2643127 2657479 Cp4.1L.G01g02020 Separase
2659775 2660674 Cp4.1L.G01g01990 40S ribosomal protein S16
2661387 2665267 Cp4.1L.G01g02010 Sulfurtransferase
2667175 2672185 Cp4.1L.G01g02130 basic blue protein-like
2673359 2676920 Cp4.1LG01g01960 Patatin
2678325 2678522 Cp4.1L.G01g02090 Unknown protein
2678600 2679112 Cp4.1L.G01g02080 Unknown protein
E3 ubiquitin-protein ligase
2678993 2680342 Cp4.1LG01g02150 RNE126-like isoform X3
2680291 2683584 Cp4.1L.G01g02040 Synaptojanin-1
2684386 2689712 | Cp4.1LG01g02030 dTra’Tsmembr.a’.‘e emp24
omain-containing protein
2688420 2688863 Cp4.1L.G01g02110 | Maternal effect embryo arrest 9
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2690097 2691220 | Cp4.1LG01g02070 6-phosphogluconate
dehydrogenase family protein
2691616 2693030 | Cp4.1LG01g02050 6-phosphogluconate
dehydrogenase family protein
2693441 2697697 Cp4.1L.G01g01940 nigrin b-like isoform X1
2697712 2705840 Cp4.1L.G01g01880 importin-4-like
2706777 2716587 Cp4.1.G01g01930 Membralin-like protein
2717526 2719860 | Cpa.1LGOlgoig2o |  Protein kinase domain-
containing protein
2720288 2741123 | Cpa.1LGo1go1gdo | IDP-glucoseglycoprotein
glucosyltransferase
2744790 2750563 Cp4.1L.G01g01900 |potassium channel AKT2/3-like
2753118 2754634 Cp4.1L.G01g01860 Unknown protein
Serine
2758138 2762234 Cp4.1L.G01g01850 hydroxymethyltransferase
2762531 2770409 | Cp4.1LG01g01910 | 'ransmembrane 9 superfamily
member
2771345 2771803 Cp4.1.G01g01870 Ferredoxin
2772563 2779032 Cp4.1L.G01g01830 MLO-like protein
2781043 2785291 Cp4.1L.G01g01810 cucumisin-like
9788683 9793329 Cpa.1LG01g01890 Eukaryotic translatlor) initiation
factor 3 subunit C
2794774 2796714 | Cp4.1LG01goigzo | dna)homolog subfamily C
member 2-like
2800338 2805646 Cp4.1L.G01g01730 Magnesium transporter
Basic-leucine zipper (bZIP)
2806425 2810730 Cp4.1L.G01g01760 transcription factor family
protein
2811379 2814252 Cp4.1L.G01g01700 COBRA-like protein
2815533 2818996 | Cp4.1LG01g01720 | P9 mo“f'cozta'”'”g protein
Protein of unknown function
2817733 2825886 Cp4.1L.G01g01660 (DUF803)
protein BRASSINOSTEROID
2829209 2831905 Cp4.1LG01g01750 INSENSITIVE 1-like
2832989 2840119 Cp4.1L.G01g01640 Patatin
2843378 2849790 | Cp4.1LG01g01780 Protein kinase domain-
containing protein
beta-glucuronosyltransferase
2850989 2853948 Cp4.1L.G01g01670 GIcAT14B-like
2858116 | 2862946 | Cpa.1LGOlgoi77o | >* RNA-binding domain-
containing protein
2862334 2864493 Cp4.1L.G01g01680 NAC domain-containing
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2866817 2867703 | Cp4.1LG01g01710 | Signaling peptide TAXIMIN 2
2868498 2871087 Cp4.1L.G01g01800 Unknown protein
2871667 2873821 Cp4.1LG01g01790 Glycosyltransferase
2874334 2877355 | Cp4.1LG01g01740 | PUF3082 domain-containing
protein
2878560 2881333 | Cpa.1LG01g01650 |  9lutamic acid-rich protein
isoform X1
protein SAWADEE
2887891 2893113 | Cp4.1LG01g01690 HOMEODOMAIN
HOMOLOG 2-like
2894966 2898029 | Cp4.1LG01g01450 | |ranscription elongation factor
1 homolog
2898480 2899114 Cp4.1LG01g01630 Unknown protein

Genes encontrados en la region genomica del cromosoma 10 para el habito de

crecimiento para en C. pepo.

P z

P INICIAL FINAL GEN ID FUNCION FINAL
1239 8970 | Cp4.1LG10g06720 | ycf3-interacting protein 1, chloroplastic
9376 12438 | Cp4.1LG10g06620 | Glycosyltransferase family 92 protein
14552 18095 | Cp4.1LG10g06640 | RING-type domain-containing protein
18717 27935 | Cpa.1LG10g06660 DDB1- and CULzlli-Eessomated factor 4-
28318 20628 | Cp4.1LG10g06870 Pentatrlcopept;)orlgtzeiﬁeat-contalnlng
30393 32413 | Cp4.1L.G10g06840 Peptidylprolyl isomerase
32567 35466 | Cp4.1L.G10g06860 EGF_CA domain-containing protein
37939 41784 | Cp4.1L.G10g06800 vacuolar-sorting receptor 6-like
42056 | 45409 | Cp4.1LG10goe73p | PrOein PHLOEN BROTEIN 2-LIKE
46211 55937 | Cp4.1L.G10g06650 Trypsin family protein
56542 60172 | Cp4.1LG10g06690 haloacid d_ehaloger_1a_se-llke hydrolase

domain-containing protein 3

60823 71528 | Cp4.1LG10g06670 | Gh3_synth domain-containing protein
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72449 82601 | Cp4.1.G10g06820 Histone acetyltransferase
86437 103696 | Cp4.1LG10006810 vacuolar protein sorting-associated
pa. g protein 54, chloroplastic
104578 | 106695 | Cp4.1LG10g06750 MADS-box protein FBP24
108439 | 112764 | Cp4.1LG10g06880 Unknown protein
113712 | 126521 | Cp4.1LG10g06740 | Protein CHROMATIN REMODELING
4-like isoform X1
UDP-N-acetylglucosamine
125915 | 138951 | Cp4.1LG10g06700 diphosphorylase 2-like
141080 | 142879 | Cp4.1LG10g06770 | B box-type domain-containing protein
148709 | 153828 | Cp4.1L.G10g06630 Phenylalanyl-tRNA synthetase
154362 | 157909 | Cp4.1L.G10g06680 Thioredoxin
158888 | 165325 | Cp4.1L.G10g06760 | copper-transporting ATPase RAN1-like
166830 | 167354 | Cp4.1L.G10g06710 VQ domain-containing protein
168221 | 172531 | Cp4.1LG10g06790 RRM domain-containing protein
171687 | 172103 | Cp4.1L.G10g06540 | RING-H2 finger protein ATL74-like
Vacuolar ATPase assembly integral
174711 | 177400 | Cp4.1L.G10g06850 membrane protein VMA21 homolog
177785 | 183013 | Cp4.1L.G10g06830 | protein SUPPRESSOR OF FRI 4-like
183522 | 187228 | Cp4.1L.G10g06780 GTP-binding protein ERG
187082 | 195475 | Cp4.1LG10g06520 Ha'oag'd dehalogenase-like hydrolase
omain-containing protein
198301 | 219496 | Cp4.1L.G10g06610 protein MOR1-like
220558 | 223355 | Cp4.1L.G10g06510 Patatin
vacuolar protein sorting-associated
226508 | 237773 | Cp4.1L.G10g06590 orotein 2 homolog 2-like
238102 | 241874 | Cp4.1LG10g06530 subtilisin-like protease SBT2.3
245412 | 248685 | Cpa.1LG10g06550 Small nuclea_r rlbonucle_oproteln-
associated protein
249137 | 252126 | Cp4.1L.G10g06580 Coatomer subunit epsilon
252771 | 256647 | Cp4.1LG10g06570 protein CHUP1, chloroplastic-like
255741 | 257785 | Cp4.1L.G10g06500 Unknown protein
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protein LIGHT-DEPENDENT SHORT
258096 | 258801 | Cp4.1L.G10g06560 HYPOCOTYLS 4-like
serine/threonine-protein kinase tricorner-
261697 | 269564 | Cp4.1L.G10g06600 like
270929 | 277771 | Cp4.1LG10g06440 alpha N-terminal protein
methyltransferase 1
281882 | 283585 | Cpa.1L.G10406430 Eukaryotic translation initiation factor 3
ps. g subunit D
298291 | 301164 | Cp4.1LG10g06380 fatty acid hydroxylase 2
301899 | 303056 | Cpa.1LG10g06350 Ethylene-responsive nuclear family
' protein
304230 | 305261 | Cp4.1L.G10g06450 Germin-like protein
305816 | 310900 | Cp4.1L.G10g06410 | Protein kinase domain-containing protein
311751 | 319673 | Cp4.1L.G10g06400 | WPP domain-associated protein-like
320524 | 321510 | Cpa.1LG10g06420 alpha/beta-Hydrolases superfamily
' protein
322029 | 330765 | Cp4.1L.G10g06390 2-succinylbenzoate--CoA ligase
332292 | 332791 | Cp4.1L.G10g06470 Unknown protein
ADP-ribosylation factor GTPase-
333098 | 337841 | Cp4.1LG10g06370 activating protein AGD12-like
338466 | 342045 | Cp4.1L.G10g06360 Ferredoxin--NADP reductase,
chloroplastic
342802 | 350979 | Cp4.1L.G10g06460 | Nuclear transcription factor Y subunit
Homeobox-leucine zipper protein
353954 | 359733 | Cp4.1L.G10g06480 HOX32
DNA-damage-repair/toleration protein
361849 | 367404 | Cp4.1L.G10g06340 DRT111, chloroplastic-like
371017 | 383159 | Cp4.1L 610006490 serine/threonine-protein phosphatase 6
pa. g regulatory subunit 2
383232 | 388715 | Cp4.1L.G10g06260 | BTB/POZ domain-containing protein
391096 | 432140 | Cpa.1LG10g06290 | ABC transporter (I%Jam”y member 12-
ike
433246 | 435098 | Cp4.1L.G10g06250 PSI-K
Protein BREAST CANCER
436457 | 443084 | Cp4.1LG10g06280 | o )sEpTIRBILITY 1-like protein

92




X Vg

» ~ Estudio de asociacién (GWAS) para caracteres vegetativos con valor agronémico en Cucurbita

pepo L.

444165 | 446569 | Cp4.1L.G10g06320 F-box protein SKIP19-like
447603 | 452132 | Cp4.1L.G10g06310 Nucleoporin protein Ndc1-Nup

Early-responsive to dehydration stress
452292 | 457094 | Cp4.1LG10g06300 protein (ERD4)
458892 | 462972 | Coa 1L 610006270 hydroxyproline O-galactosyltransferase

ps. g GALT2-like
463857 | 466376 | Cp4.1L.G10g06330 plastid transcriptionally active 12
472288 | 478185 | Cp4.1L.G10g06190 Auxin response factor
478636 | 482197 | Cp4.1L.G10g06110 | Remorin_C domain-containing protein
486135 | 493532 | Cp4.1L.G10g06120 Unknown protein
493446 | 500652 | Cpa.1LG10g06220 Pentatricopeptide repeat-containing
protein
503284 | 506738 | Cp4.1L.G10g06200 | auxilin-related protein 2-like isoform X2
507007 | 522743 | Cp4.1LG10g06100 Geranyl diphosphate synthase
526181 | 530043 | Cp4.1LG10g06160 CBL-interacting _serlne/threonlne-proteln
kinase 23
531595 | 534738 | Cpa.1LG10g06240 |  DEAD-DOX ATP-dependent RNA
helicase 1

Coiled-coil and C2 domain-containing
535996 | 539288 | Cp4.1LG10g06210 orotein 1-like isoform X2
538148 | 542511 | Cpa.1LG10g06130 endoplasmic retlcul:llign oxidoreductin-1-
542899 | 543243 | Cp4.1L.G10g06180 | Glutaredoxin domain-containing protein
544257 | 544625 | Cpa.1LG10g06170 E3 ublqumn-protem_ ligase arkadia-A,

putative
545263 | 547875 | Cp4.1L.G10g06150 50S ribosomal protein HLP
550276 | 559999 | Cp4.1L.G10g06230 transcription factor TCP2-like
KH domain-containing protein

557667 | 567682 | Cp4.1L.G10g06140 Atdg18375-like
570244 | 574494 | Cp4.1L.G10g06070 (S)-2-hydroxy-acid oxidase
575265 | 576230 | Cp4.1L.G10g05980 Tify domain-containing protein
578572 | 582076 | Cp4.1LG10g05940 | DUF1365 domain-containing protein
585904 | 587670 | Cp4.1L.G10g05900 9-cis-epoxycarotenoid dioxygenase
595013 | 596606 | Cp4.1LG10g06090 Outer envelope membrane protein 7
598114 | 598413 | Cp4.1L.G10g06030 VQ domain-containing protein
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600879 | 602565 | Cp4.1L.G10g06050 | Glucan endo-1,3-beta-D-glucosidase
607040 | 612868 | Cp4.1L G10g05960 Katanin p60 AT'IZ\?fiT(-:Zntammg subunit
618900 | 620315 | Cp4.1L.G10g05910 gibberellin 2-beta-dioxygenase
623727 | 623942 | Cp4.1LG10g05970 Alpha-mannosidase 3 isoform 1
624838 | 631892 | Cp4.1LG10g06060 alpha-1,2-Mannosidase
631901 | 635253 | Cp4.1L.G10g05930 Prefoldin subunit 6
637581 | 640419 | Cp4.1LG10g06020 | Protein of unknown function, DUF642
640837 | 644596 | Cp4.1L.G10g06040 la-related protein 6A
645834 | 647357 | Cp4.1L.G10g05990 cytochrome P450 710A11-like
649505 | 651719 | Cp4.1LG10g06010 60S ribosomal protein L18a
652366 | 658133 | Cpa.1LG10g06000 Cytochrome b561/ferr|_c reduc_tase
transmembrane protein family
655919 | 660711 | Cp4.1LG10g05920 NAD(P)’b'”d'B?O‘zgir;‘a'” containing
663030 | 666659 | Cp4.1LG10g06080 high mobility group B protein 14
665790 | 670501 | Cp4.1LG10g05950 Unknown protein
673077 | 676513 | Cp4.1LG10g05820 Transcription factor bHLH144
protein REDUCED WALL
678298 | 687608 | Cp4.1L.G10g05800 ACETYLATION 3
680220 | 681017 | Cpa.1LG10gosgag | Chforophyll a-b binding protein,
chloroplastic
689343 | 691269 | Cp4.1L.G10g05720 WRKY protein
697807 | 698988 | Cp4.1LG10g05830 two-pore potassium channel 3-like
701124 | 704812 | Cpa.1LG10g05770 | DNA-DInding prOtﬁLZDDB—Gozmm'
705416 | 707699 | Cp4.1LG10g05890 4a-hydroxytetrahydrobiopterin
dehydratase
708441 | 714411 | Cp4.1L.G10g05850 Coatomer subunit zeta
712932 | 724687 | Cp4.1L.G10g05750 | DUF1296 domain-containing protein
726483 | 737566 | Cp4.1L.G10g05760 | CTD small phosphatase-like protein 2
727383 | 728827 | Cp4.1LG10g05870 glucan endo-l,_3-beta-gIucomdase 12-like
isoform X8
739090 | 744877 | Cp4.1L.G10g05780 protein MEI2-like 5
746459 | 748174 | Cp4.1L.G10g05880 60S ribosomal protein L32, putative

94




X Vg

» ~ Estudio de asociacién (GWAS) para caracteres vegetativos con valor agronémico en Cucurbita

pepo L.
748634 | 749644 | Cp4.1LG10g05810 titin homolog
750440 | 754356 | Cp4.1LG10g05860 AWPM-19-like protein
750643 | 751380 | Cp4.1L.G10g05790 Unknown protein
753409 | 756111 | Cp4.1L.G10g05730 nucleolin 2-like isoform X1
763994 | 768527 | Cpa.1LG10g05740 | 2-oxoglutarate (20G) and Fe(ll)-
dependent oxygenase superfamily protein
770178 | 771576 | Cpa.1LG10g05630 |, 2-oXoglutarate (20G) and Fe(ll)-
dependent oxygenase superfamily protein
773548 | 777309 | Cp4.1LG10g05560 transcription factorx(iTElo-Ilke isoform
780581 | 780979 | Cp4.1LG10g05510 | Protein of unknown function, DUF584
782840 | 784823 | Cp4.1LG10g05640 GDSL esterase/lipase
785283 | 789657 | Cpa.1LG10g05620 | A9amous-like hutative transcription
793322 | 799314 | Cp4.1LG10g05610 integrin-linked protein kinase 1-like
799477 | 806021 | Cp4.1LG10g05600 cyclic phosphodiesterase-like
806942 | 808182 | Cp4.1LG10g05650 seipin-2-like
808572 | 810236 | Cp4.1LG10g05550 aquaporin NIP1-1-like
812487 | 816701 | Cpa.1LG10g05690 Pentatricopeptide repeat-containing
protein
carboxy-terminal domain RNA
817060 | 817902 | Cp4.1LG10g05700 polymerase 11 polypeptide A small
phosphatase 1-like
819447 | 829066 | Cp4.1L.G10g05570 protein STICHEL-like 3
830755 | 838299 | Cp4.1LG10g05670 Unknown protein
838756 | 842271 | Cp4.1LG10g05590 trehalose phosphate synthase
850030 | 854387 | Cp4.1L.G10g05660 RAB GTPase homolog A1C
850540 | 850863 | Cp4.1L G10g05520 Leucine-rich repeat pr(_)teln kinase family
protein
856348 | 857642 | Cp4.1L.G10g05530 | Transcription factor bHLH35-like protein
863727 | 864143 | Cp4.1L.G10g05710 | DUF1685 domain-containing protein
864349 | 865635 | Cp4.1LG10g05680 receptor-like protein 51
866765 | 871932 | Cp4.1L.G10g05540 60S ribosomal protein L11
873422 | 882921 | Cp4.1LG10g05580 Non-specific selr<|irrl12/5t2reon|ne protein

95




X Vg

» ~ Estudio de asociacién (GWAS) para caracteres vegetativos con valor agronémico en Cucurbita
pepo L.

885645 | 887051 | Cp4.1L G10g05450 CBL-interacting §er|ne/threon|ne-prote|n
kinase 12
887407 | 890803 | Cp4.1LG10g05460 Cysteine dioxygenase
893291 | 895184 | Cp4.1L.G10g05380 | myb family transcription factor EFM-like
896685 | 899088 | Cp4.1L.G10g05490 | DUF4228 domain-containing protein
901060 | 903444 | Cp4.1LG10g05400 | trihelix transcription factor ASIL2-like
905189 | 905654 | Cp4.1L.G10g05500 | Protein of unknown function (DUF640)
906579 | 908994 | Cp4.1LG10g05410 Dof zinc finger protein
910257 | 912687 | Cp4.1L.G10g05440 | U-box domain-containing protein 7-like
913286 | 915574 | Cp4.1L.G10g05470 Unknown protein
916115 | 917151 | Cp4.1L.G10g05330 | 50S ribosomal protein L34, chloroplastic
917506 | 921077 | Cp4.1L.G10g05370 Protein trichome birefringence-like
920082 | 923453 | Cp4.1L.G10g05310 | 50S ribosomal protein L34, chloroplastic
923984 | 927522 | Cp4.1LG10g05290 protein CHUP1, chloroplastic
930391 | 933111 | Cp4.1L.G10g05420 | GDSL esterase/lipase At1g28590-like
932309 | 935622 | Cp4.1L.G10g05320 Pyruvate decarboxylase
936051 | 939088 | Cp4.1LG10g05390 GDSL esterase/lipase
LOW QUALITY PROTEIN:
939772 | 947859 | Cp4.1L.G10g05300 uncharacterized protein At4g18490
049275 | 951239 | Cp4.1LG10g05430 | I XXXD-type agg’o't';irﬁ”smase family
951594 | 953685 | Cp4.1L.G10g05480 Magnesium chelatase
955555 | 956283 | Cp4.1LG10g05360 | E3 ubiquitin-protein ligase ATL41-like
957033 | 965089 | Cp4.1LG10g05350 | apoptosis inhibitor 5-like protein API5
965463 | 970668 | Cp4.1L.G10g05340 GDSL esterase/lipase
973643 | 974473 | Cp4.1LG10g05220 ethylene-responsive transcription factor
ERF091
975216 | 976449 | Cp4.1L.G10g05230 | rac-like GTP-binding protein RAC13
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978616 | 981127 | Cp4.1LG10g05160 | WUSCHEL-related homeobox 9-like
083881 | 986862 | Cp4.1LG10g05080 28 kDa heat- and acid-stable
phosphoprotein-like

987355 | 994785 | Cp4.1LG10g05150 F1K23.23, putative isoform 1
993139 | 997714 | Cp4.1LG10g05070 transcription factor VOZ1-like
998401 |1001979| Cp4.1LG10g05120 OPAZ3-like protein
1007566 |1012030| Cp4.1L.G10g05170 Auxin response factor
1012546 |1015894 | Cp4.1LG10g05200 MLO-like protein
1017056 |1017469| Cp4.1LG10g05270 Glutaredoxin
1017968 |1026844 | Cp4.1LG10g05190 Guanylate-binding protein
1024214 |1029773| Cp4.1LG10g05110 | NAC domain-containing protein 10-like
1029944 |1030969 | Cp4.1LG10g05100 | Protein kinase domain-containing protein
1032082 |1032420| Cp4.1LG10g05130 receptor-like protein kinase HSL1
1036450 |1037088 | Cp4.1LG10g05280 | Protein of unknown function (DUF679)
1037390 | 1054910 | Cp4.1LG10go5210 | NOmeobox-DDT dl?lf;a'” protein RLT1-
1052646 |1056660 | Cp4.1LG10g05090 dnaJ protein homolog 1-like
1056040 |1056537 | Cp4.1L.G10g05140 Glycogen phosphorylase 1-like
1057769 |1058689 | Cp4.1L.G10g05180 protein E6-like

protein NUCLEAR FUSION

DEFECTIVE 6,
1061077 11062346 | Cp4.1L.G10g05240 chloroplastic/mitochondrial-like isoform
X2
1065931 | 1067512 | Cpd.1LG10g0s250 | PrOtein PEAYDRAIIOR-INDUCED 19-
1068862 | 1070999 | Cp4.1LG10go5260 | Protein DEHYDRATION-INDUCED 19
homolog 4-like
1076653 | 1077054 | Cp4.1LG10g05030 ethylene-responsll\i?iIt(zanscrlptlon factor
1078992 |1083182| Cp4.1L.G10g05040 | auxin-repressed 12.5 kDa protein-like
1083390 (1088914 | Cp4.1LG10g04910 | RING-type domain-containing protein
1089869 |1091017 | Cp4.1LG10g05060 fe(2+) transport protein 1-like
1091229 | 1101599 | Cp4.1LG10gos020 |  9yoxysomal processing protease,
glyoxysomal isoform X1

1104122 |1105535| Cp4.1L.G10g04940 dof zinc finger protein DOF1.4
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B3 domain-containing transcription
1109915 |1110496 | Cp4.1LG10g05050 factor LEC2
1113020 [1115170| Cp4.1LG10g04980 30S ribosomal protein S5
1115416 |1116003| Cp4.1LG10g04880 VQ motif-containing protein 4-like
non-classical arabinogalactan protein 31-
1117121 |1118386 | Cp4.1LG10g04900 like
1119287 |1122381 | Cp4.1L.G10g04960 | serine/threonine-protein kinase HT1-like
1130257 |1137141| Cp4.1LG10g04970 | UBC core domain-containing protein
1138139 | 1147146 | Cp4.1LG10g05000 DNA-directed RNBA polymerase subunit
' eta
1149309 | 1149989 | Cp4.1LG10g05010 | = “biq“i“”'p”’tﬁr ligase RMATH1-
ike
1152138 [1153110| Cp4.1LG10g04930 | heat stress transcription factor B-2a-like
1153440 |1156466 | Cp4.1LG10g04890 monothiol glutaredoxin-S17-like
1156602 | 1163734 | Coa.1L G10g04990 RNA polymerase Il transcription factor B
ps. g subunit 2
1164920 |[1167395| Cp4.1LG10g04950 60S ribosomal protein L4
1168743 11172310 | Co4. 1L G10004920 interactor of constitutive active ROPs 2,
pa. g chloroplastic-like
mitochondrial import inner membrane
1173921 11175463 | Cp4.1L.G10g04700 translocase subunit TIM14-1-like
1176206 |1179874| Cp4.1L.G10g04720 protein IQ-DOMAIN 1-like
1182664 |1183470| Cp4.1L.G10g04800 Protamine P1 family protein
1185644 1186291 | Cp4.1L.G10g04840 Unknown protein
1188330 [1189780| Cp4.1LG10g04830 cell number regulator 8-like
1192530 |1194575| Cp4.1L.G10g04730 Peroxidase
1195550 |1201062 | Cp4.1LG10g04820 dnaJ protein P58IPK homolog
1202501 |1203235 | Cp4.1L.G10g04690 | fasciclin-like arabinogalactan protein 11
1205495 | 1206256 | Cp4.1LG10g04790 Methyltransf_11 domain-containing
' protein
1208138 | 1210477 | Co4.1L.G10004780 serine/threonine-protein kinase-like
pa. g protein CCR1
1212635 |1213724 | Cp4.1L.G10g04770 | plasma membrane intrinsic protein 2
1214657 |1221037| Cpa.1LG10g04g10 | RA0-GAP TBErg?eTna'”'CO”ta'“'”g
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1222454 1222798 | Cp4.1L.G10g04870 aquaporin PIP2-2-like
1222911 |1223162 | Cp4.1L.G10g04860 | plasma membrane intrinsic protein 2
1223766 |1229506 | Cp4.1L.G10g04850 Aquaporin-like protein
1235107 |1235607 | Cp4.1LG10g04680 60S ribosomal protein L12-like
1236614 |1240096 | Cp4.1L.G10g04710 CASP-like protein
1241922 |1245385 | Cp4.1L.G10g04760 Auxin response factor
1255475 | 1258175| Cp4.1LG10go4750 | CYOKINin riboside 5-monophosphate

phosphoribohydrolase
1262951 | 1265557 | Cp4.1L.G10g04740 cyclic nucleotide-gated channel 15
1270136 | 1281354| Cp4.1LG10god620 |  Cthylene-insensitive protein 2-like

isoform X1
1299343 | 1303397 | Cp4.1LG10g04640 Isocitrate dehyd_rogenase _[NAD] subunit,
mitochondrial
1304762 |1305133| Cp4.1LG10g04560 Auxin responsive SAUR protein
1310312 |1310575| Cp4.1L.G10g04610 Unknown protein
1311295 |1318662 | Cp4.1LG10g04590 | 1 TH myb'typsrgferi“na'“'CO”ta'”'”9
1319428 |1336823| Cp4.1L.G10g04570 Abc transporter g family member
1335386 |1337222| Cp4.1LG10g04660 Unknown protein
1337759 |[1341993| Cp4.1LG10g04670 | Protein kinase domain-containing protein
1343880 |1350227 | Cp4.1LG10g04650 RNA polymerase sigma factor sigF
1349301 |[1349543| Cp4.1L.G10g04600 transcription factor TCP11-like
1351052 |1356151| Cp4.1LG10g04630 RNA polymerase sigma factor
1359701 |1365808 | Cp4.1LG10g04550 cell division cycle 48
1367852 | 1370092 | Cp4.1LG10g04580 Transcription |n|t|at_|0n factor TFIID
subunit 8
1370654 | 1372390 | Cp4.1LG10go4s30 | Ylakoid lumenal 15.0 kDa protein 2,
chloroplastic-like
1372714 | 1373091 | Cpa.1LG10go4sg0 | SAUR-ike a“"}!:;ﬁ;pons"’e protein
1375040 |1376022| Cp4.1L.G10g04420 Acylphosphatase
1380650 |1382874| Cp4.1LG10g04410 heavy metal-assoma_ted |s_oprenylated
plant protein 6-like
1386841 |1388013| Cp4.1L.G10g04380 S-adenosylmethionine synthase
1389369 | 1401841 | Cp4.1LG10g04450 protein PTST _homolog 3, chloroplastic
isoform X2

1403290 |1404589 | Cp4.1LG10g04510 GDSL esterase/lipase
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1405466 |1410714| Cp4.1LG10g04440 Histidine--tRNA ligase
1411571 |1414779| Cp4.1L.G10g04430 Carbonic anhydrase
1418792 |1421906 | Cp4.1L.G10g04500 Pectate lyase
1422303 | 1427524 | Cp4.1LG10g04370 Se””e’thre‘;géﬁ?aﬁ’;‘;;eiﬂt'miphatase 2A
1431950 |1433676| Cp4.1L.G10g04400 aquaporin TIP1-1
1439542 |1447051| Cp4.1L.G10g04480 | WD repeat-containing protein 3-like
1447670 |1454351| Cp4.1LG10g04460 | GlIn-synt_C domain-containing protein
1455683 |1459899 | Cp4.1L.G10g04470 Glutamine synthetase
1461913 |1463634 | Cp4.1L.G10g04490 Expansin
1464537 |1464845| Cp4.1LG10g04540 thaumatin-like protein 1b
1466562 |1496357 | Cp4.1L.G10g04520 | protein SHOOT GRAVITROPISM 6
1514548 |1529836 | Cp4.1L.G10g04350 Threonine dehydratase
1530242 |1531876| Cp4.1LG10g04360 Pe”tamCOpEptg:gtﬁﬁeat'Contai”ing
1534647 |1536651 | Cp4.1L.G10g04320 Exostosin family protein
1540837 | 1543678 | Cpa.1LG10go4330 |  Sulfite EXpo”g';oTtganlsafE family
1544459 |1546186 | Cp4.1L.G10g04340 60S ribosomal protein L24-like
1547782 | 1549261 | Cp4.1LG10g04300 homeobox-leucinzezz_ilri)lfsr protein ATHB-
1554694 | 1557225 | Cp4.1LG10g04310 home"box"e“"i”;;_imf;r protein ATHB-
1558667 |1564687 | Cp4.1L.G10g04290 Pyruvate kinase family protein
1566533 | 1572057 | Cp4.1LG10g04280 nglc?ul|\;§oAn)|§zfc?g)?r/ar?sfr:rzrslgo
1572195 |1573574| Cp4.1L.G10g04180 | AT-hook motif nuclear-localized protein
1574683 |1578799| Cp4.1LG10g04250 Phosphopyruvate hydratase
1579356 |1582709| Cp4.1LG10g04230 | splicing factor U2af small subunit B-like
1584095 |1592118 | Cp4.1LG10g04220 serine/threonine-rl)irl(:(taein kinase CTR1-
1593038 |[1598092 | Cp4.1L.G10g04070 | DUF4378 domain-containing protein
1593038 |1596020| Cp4.1LG10g04240 Fructose-bisphosphate aldolase
1601017 |1602393| Cp4.1L.G10g04100 RABG-interacting golgin
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1603012 [1609572| Cp4.1L.G10g04140 | pleiotropic drug resistance protein 2-like
1612550 |1615042 | Cp4.1LG10g04170 Protein BUD31-like protein
1615268 |1619211 | Cp4.1LG10g04130 serine/threonine-protein kinase D6PKL1-
' like
1620068 |1621274| Cp4.1LG10g04090 | 60S acidic ribosomal protein P2-like
1622726 |1626309 | Cp4.1L.G10g04260 | IQ domain-containing protein IQM3-like
1627985 |1629843| Cp4.1L.G10g04200 GDSL esterase/lipase
1630025 |[1631350| Cp4.1L.G10g04110 GDSL esterase/lipase
transcription initiation factor TFIID
1634702 |1641127 | Cp4.1LG10g04150 subunit 12
1643495 | 1644013 | Cpa.1LG10go4270 |  2inc finger A20 and AN1 domain-
containing stress-associated protein 4
1646697 |1649038 | Cp4.1LG10g04190 Purple acid phosphatase
1650851 |1652186 | Cp4.1L.G10g04120 | protein TERMINAL FLOWER 1-like
1653099 |[1653743| Cp4.1LG10g04080 Germin-like protein
1657161 |1658408 | Cp4.1L.G10g04160 F-box domain-containing protein
1661697 |1666967 | Cp4.1L.G10g04210 Cell division protein ftsZ, putative
1670317 | 1671483 | Cp4.1LG10g03900 Pentatricopeptide repeat-containing
' protein
1674872 |1675390 | Cp4.1LG10g03980 Unknown protein
1-(5-phosphoribosyl)-5-[(5-
1677013 | 1680022 | Cp4.1LG10g03940 phosphoribosylamino)methylideneamino]
' imidazole-4-carboxamide isomerase,
chloroplastic
1680291 |1682631| Cp4.1LG10g03960 | cytochrome b-c1 complex subunit 9-like
1683698 |1684522 | Cp4.1L.G10g03870 Unknown protein
1688315 [1694434| Cp4.1LG10g03910 Signal recognition particle protein
1694590 | 1697155 | Cp4.1LG10g04050 Pentatricopeptide repeat-containing
' protein
1696999 |1698706 | Cp4.1LG10g03880 Small nuclear ribonucleoprotein G
1700978 |1703217| Cp4.1LG10g04060 Auxin responsive SAUR protein
1705154 | 1709641 | Cp4.1LG10g03920 | Protein ORANGEI}'[(LKE’ chloroplastic-
1710492 |1716130| Cp4.1LG10g03930 sorting nexin 1-like
1719483 |1721136| Cp4.1L.G10g03990 NAC domain-containing protein
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vacuolar protein sorting-associated
1722635 |1725277 | Cp4.1L.G10g03950 orotein 55 homolog isoform X1
1725826 | 1740131| Cp4.1LG10godo10 | | ctratricopeptide repeat (TPR)-like
superfamily protein

1740986 |1741928| Cp4.1LG10g04020 Casparian strip membrane protein 1
1742978 |1749725 | Cp4.1L.G10g04000 | mRNA-decapping enzyme-like protein
1750402 |1763045| Cp4.1L.G10g04030 LETM1 domain-containing protein
1758300 |1763655 | Cp4.1L.G10g03970 | protein trichome birefringence-like 8
1764190 |1768220| Cp4.1LG10g03890 IAA-amino acid hydrolase ILR1
1764535 | 1764889 | Cp4.1LG10g04040 Pentatrlcopeptldeprr%pt)g?rf-l|ke superfamily

Protein GL2-INTERACTING
1777068 | 1778455 | Cp4.1LG10g03840 REPRESSOR 1
1787835 |1788566 | Cp4.1L.G10g03860 Transcription repressor
1792934 1793538 | Cp4.1L.G10g03760 Unknown protein
1793023 [1793484 | Cp4.1LG10g03690 Transcription repressor
1794370 |[1798820| Cp4.1LG10g03710 | lipid droplet-associated hydrolase-like
1799493 |1802165 | Cp4.1LG10g03790 HVA22-like protein
1801587 |1802072| Cpa.1LG10g03670 | COP!I coatassembly protein SEC16,

putative
1803394 | 1809770 | Cp4.1LG10g03730 transcription facto)r(lEZFA-Ilke isoform
1809739 |1814404 | Cp4.1L.G10g03830 NDR1/HIN1-like protein 3
1816273 |1817120| Cp4.1L.G10g03750 Unknown protein
1816909 | 1818303 | Cp4.1LG10g03780 |  Eukaryotic aSppigigiﬁrOtease family
1820435 |1820842| Cp4.1L.G10g03810 Regulatory particle non-ATPase 10
1826990 |1834499| Cp4.1L.G10g03700 | Exocyst subunit Exo70 family protein
1835602 | 1842538 | Cp4.1LG10g03800 |  R1POsome biogenesis protein NSA2
homolog

1843894 |1844409 | Cp4.1L.G10g03770 | RING-H2 finger protein ATL70-like
1847124 |1850081| Cp4.1LG10g03720 alpha-ketoglutarate-dependent

dioxygenase alkB homolog 6

102




X Vg

» ~ Estudio de asociacién (GWAS) para caracteres vegetativos con valor agronémico en Cucurbita

pepo L.

Genes encontrados en la region gendmica del cromosoma 1 para la cuantia en tricomas

para en C. pepo.

PINCIAL | PFINAL GEN ID FUNCION FINAL
IAA-amino acid hydrolase
1502946 1505440 | Cp4.1LG01g03950 LRLIike 1
1507245 1507793 Cp4.1L.G01g03880 zinc finger protein 5-like
1510406 1515258 | Cp4.1LG01g03890 |  Zinc finger, MYND-type
1516262 1520715 | Cpa.1LG01go3g1o | 2 finger MYND domain-
containing protein 15
two-component response
1524322 1525774 | Cp4.1LG01g04000 requlator ARRS like
1527777 1530678 Cp4.1L.G01g03990 Formin-like protein
1532631 1534925 | Cp4.1LGO1g03970 | Protein WVD)";'Z"ke 7 isoform
1536908 1538029 Cp4.1LG01g03860 Hexosyltransferase
1540675 1543778 | Cpa.1LG01go3g7o | FYruvate dehydrogenase E1
component subunit alpha
paired amphipathic helix
1544400 1554936 | Cpd.1LG01g03900 | | e e 4 isoform X2
1558341 1561262 | Cp4.1LGO1g04o30 | Clycosyltransferase family 92
protein
protein COFACTOR
ASSEMBLY OF COMPLEX C
1561399 1562741 | Cp4.1LG01g03920 SUBUNIT B COBA.
chloroplastic
1562873 1567134 | Cp4.1LGO1g04020 | EF-hand domain-containing
protein
1565998 1567149 | Cpa.1LG01g03960 | CLAVATAS/ESR (CLE)-
related protein 25
1568832 1581764 | Cpa.1LG01g03940 | ' nospholipid-transporting
ATPase
1589280 1504692 | Cp4.1LGO1goao1o | PUF1336 domain-containing
protein
1592252 1504147 | Cp4.1LG01g03850 | -eucine-rich repeat receptor
protein kinase family protein
1594339 1596840 | Cp4.1LG01g03930 Glycerol-3-phosphate
acyltransferase 6
hydroxyproline O-
1597633 1603124 Cp4.1L.G01g03760 | galactosyltransferase GALT4-
like
Protein of unknown function
1604935 1605664 | Cp4.1LG01g03740 (DUF1442)
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1607386 1608971 Cp4.1L.G01g03730 40S ribosomal protein S20
1609699 1610922 | Cp4.1LG01g03670 UDP'g'“C“rO”f]‘_te 4-epimerase
1614781 1615815 Cp4.1LG01g03720 protein EXORDIUM-like 3
1618229 1632271 | Cpa.1LG01goa710 | Mitochondrial intermediate
peptidase, putative
1632960 1637009 Cp4.1LG01g03770 UMP-CMP kinase
1638678 1640267 | Cpa.1LGO1g03750 | entatricopeptide repeat-
containing protein
Plant invertase/pectin
1643760 1644347 Cp4.1L.G01g03820 methylesterase inhibitor
superfamily protein
Plant invertase/pectin
1646236 1647202 Cp4.1L.G01g03680 methylesterase inhibitor
superfamily protein
1650513 1652947 Cp4.1L.G01g03690 Protein jagunal
1660241 1660783 | Cpa.1LGO1g03g00 | NAC dorgf‘(;gi‘;onta'”'”g
1660904 1661341 | Cpa.1LG01g03s10 | VAC domain-containing
protein 7
1663779 1667079 | Cp4.1LG01g03700 Trehalose 6-phosphate
phosphatase
1672724 1682735 | Cp4.1LG01g037g0 |  Component of oligomeric
Golgi complex 7
1683304 1683588 Cp4.1LG01g03790 Unknown protein
1684768 1687851 Cp4.1L.G01g03840 Unknown protein
1691533 1691920 Cp4.1LG01g03830 Unknown protein
1696860 1697625 | Cpa.1LG01g03660 | -eucine-rich repeat protein
kinase family protein
1698499 1701422 | Cpa.1LG01g03630 |  Receptor protein kinase,
putative
1702572 1703581 Cp4.1L.G01g03530 Aconitate hydratase
1705842 1706257 Cp4.1LG01g03610 Unknown protein
1709550 1712409 Cp4.1LG01g03600 F-box protein
1713293 1716137 Cp4.1L.G01g03650 F-box protein
1718370 1730833 | Cp4.1LGO1g03560 |  Structural maintenance of
chromosomes protein 6B-like
leucine-rich repeat receptor-like
1731439 1735184 | Cp4.1LG01g03570 orotein kinase TDR
1741528 1750937 Cp4.1L.G01g03540 Ribosomal protein L15
1755027 1759709 | Cpa.1LG01g03620 | RNO-GAP dporr(;‘ti'i?]'co”ta'“'”g
1759708 1760818 Cp4.1L.G01g03550 | transcription factor DUO1-like
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1761612 1763702 Cp4.1LG01g03640 Unknown protein
1762136 1763815 Cp4.1L.G01g03580 Nodulation receptor kinase
1767176 1793435 | Cp4.1LGO1g03590 | BF28CT dg:gf;?r;coma'”'”g
1794447 1799285 Cp4.1L.G01g03400 | methyltransferase-like protein 1
1804163 1809577 | Cp4.1LGO01g03490 alpha/beta-Hydrolases
superfamily protein
1810290 1824630 | Cp4.1LG01g03500 ATP-dependent 6-
phosphofructokinase
ethylene-responsive
1823796 1824389 Cp4.1LG01g03420 | transcription factor ERF106-
like
1820824 | 1831665 | Cpa.LLGO1g034e0 | SPeckletype POZ protein-like
1832397 1833524 Cp4.1L.G01g03480 Oleosin
1833979 1846381 Cp4.1L.G01g03410 Unknown protein
1848853 1851352 Cp4.1L.G01g03470 | transcription factor MYB1R1
pre-mRNA-splicing factor
1852375 1859327 Cp4.1L.G01g03440 CWC25 homolog
1861668 1861940 Cpa.1LG01g03430 Wall-assomated3receptor Kinase
1862027 1863191 Cp4.1L.G01g03520 Unknown protein
1864231 1866960 | Cpa.1LG01g03510 | Frotein-methionine-S-oxide
reductase
1870353 1872044 Cp4.1L.G01g03450 Cyclin
1872327 1872785 | Cpa.1LG01goaa7o | 9lveine-rich cell wall structural
protein 2-like
1875173 1878912 Cp4.1LG01g03380 Glutamate dehydrogenase
1883740 1885215 Cp4.1L.G01g03350 Tyrosine--tRNA ligase
1885723 1889266 | Cp4.1LGO1g03360 | 'Viediator of RNA polymerase
Il transcription subunit 31
1889901 1804454 | Cpa.1LGO1g03390 | FOWadenylate-binding protein
1895226 1898870 Cp4.1L.G01g03240 Superoxide dismutase
1899589 1902399 Cp4.1L.G01g03310 60S ribosomal protein L13
1903715 1905220 Cp4.1LG01g03320 | aspartic proteinase CDR1-like
1905536 1906391 Cp4.1L.G01g03330 60S ribosomal protein L13
late embryogenesis abundant
1907219 1912741 Cp4.1L.G01g03210 | protein At5g17165-like isoform
X2
1913966 1915768 Cp4.1LG01g03340 | aspartic proteinase CDR1-like
Protein of unknown function
1917361 1919047 Cp4.1L.G01g03260 (DUF1218)
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1919677 1926232 Cp4.1L.G01g03270 Phospholipid scramblase
1926715 1928629 | Cpa.1LG01g03300 | entatricopeptide repeat-
containing protein
1927411 1931484 | Cp4.1LG01g03160 | ' VVWP domain-containing
protein
serine/threonine-protein
1932136 1936139 Cp4.1L.G01g03250 phosphatase 4 regulatory
subunit 2
1936997 1951407 | Cpa.1LG01go3200 | 'MPortin N-terminal domain-
contalnlng proteln
1952251 1952687 | Cp4.1LGO1g03220 | ranscription g‘gtgr"'ke protein
1954446 1959919 | Cp4.1LG01g03190 | ranscription g";tgr"'ke protein
1961003 1968432 | Cp4.1LG01g03170 D'Xy'ose'pmtog symporter-like
ERAD-associated E3 ubiquitin-
1971042 1987109 | Cp4.1LGO1g03290 | = i e HRDIB- ke
1988354 1996331 Cp4.1LG01g03280 Phosphate transporter
1999051 2001754 | Cp4.1LG01g03230 | , -eucine-rich repeat protein
kinase family protein, putative
endoplasmic reticulum-Golgi
2001897 2011513 Cp4.1L.G01g03180 intermediate compartment
protein 3-like
2012579 2020775 Cp4.1L.G01g03060 | protein LNK1-like isoform X1
2023142 2025405 Cp4.1L.G01g03090 30S ribosomal protein S11
2025893 2033495 Cp4.1L.G01g03040 Potassium transporter
2034901 2036899 Cp4.1L.G01g03020 Ubiquinol oxidase
2039516 2043551 | Cp4.1LGO1g03110 | " rotein pho?)ﬁg?;?rfe 2C family
2044134 2046138 | Cp4.1LG01g03100 | 'Mdole-3-glycerol phosphate
synthase
2050330 2051584 | Cp4.1LG01g03150 | ranscription ﬁ?ﬁ;‘“ bHLH143-
2052545 2056168 Cp4.1L.G01g03030 root phototropism protein 3
2060558 2062761 | Cpa.1LG01g03050 | PUF4283 dporg“tae'i?]'co”ta'“'”g
2067839 2068051 Cp4.1LG01g03010 Unknown protein
2069722 2073938 | Cp4.1LG01g03080 GTP cyclohydrolase 11
2075374 2080473 | Cp4.1LG01g03070 GTP cyclohydrolase 11
2083798 2089944 | Cpa.1LGO1g03120 | dicarboxylate transporter 2.1,
chloroplastic-like
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2091234 2095022 | Cp4.1LG01g03130 | SPNcing faCt‘I’irkgB subunit 1-
2095733 2102662 | Cp4.1LG01g03140 po'yade”y'at;'lﬁgd'”g protein
2101328 2102245 Cp4.1L.G01g02860 protein EXORDIUM-like 2
2106258 2114164 | Cp4.1LG01g02910 dy”am'”'re"'i‘itﬁg protein 3A-
2114746 2117269 | Cp4.1LG01g02880 gamma'g'“tamgg peptidase 5-
2118143 2122474 Cp4.1L.G01g02890 GDSL esterase/lipase
2125065 2125289 Cp4.1LG01g03000 Unknown protein
MADS-box transcription factor
2125778 2134856 | Cp4.1L.G01g02990 >3like isoform X2
2127871 2138636 Cp4.1LG01g02930 Unknown protein
2140189 2144026 Cp4.1L.G01g02950 Zinc transport protein like
2145103 2149006 Cp4.1L.G01g02940 Heat shock 70 kDa protein
2149590 2152298 Cp4.1L.G01g02870 | transcription factor GTE7-like
2156255 2160254 | Cp4.1LG01g02920 | ~hosphoglycerate mutase-like
protein 1
2163711 2177044 | Cp4.1LG01g02970 MFS domain-containing
protein
2177571 2183064 | Cp4.1LG01g02900 LL-diaminopimelate
aminotransferase
2185955 2188127 Cp4.1L.G01g02980 Unknown protein
2189750 2193768 | Cp4.1LGO1g02960 | Protein trichome birefringence-
' like 13
2196405 2198904 Cp4.1L.G01g02850 | Pathogenesis-related protein 1
2201972 2203693 Cp4.1L.G01g02830 myb-like protein X
Protein of unknown function
2204100 2206135 Cp4.1LG01g02720 (DUF1005)
agamous-like MADS-box
2209097 2209833 Cp4.1LG01g02710 orotein AGL62
2211397 2219216 | Cp4.1LG01g02740 ASpa”ate"ltiF;;\'S?(ASp/ Asn)
histone acetyltransferase
2220566 2224912 Cp4.1LG01g02790 KAT6B-like
2225815 2231107 Cp4.1L.G01g02840 Pyruvate kinase
2232145 2236770 Cp4.1L.G01g02810 Tubulin alpha chain
2236951 2240695 Cp4.1L.G01g02730 Tubulin alpha chain
ethylene-dependent
2242006 2247559 Cp4.1L.G01g02760 gravitropism-deficient and
yellow-green-like 3
2249359 2264218 | Cpa.1LG01g02820 Pre'mRNA'pigcAess'”g protein
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2266527 2270182 | Cp4.1LG01g02800 | “°MNe Carboxig’ept'dase"'ke
2271022 2072106 | Cp4.1LG01g02770 | Protein SOB FIVE-LIKE 6-like
isoform X1
2279905 2282200 | Cp4.1L.G01g02780 B-like cyclin
2282921 2289612 | Cp4.1LG01g02750 nucleobase-ascorbate
transporter 4
cysteine-rich and
2294038 2295764 Cp4.1L.G01g02680 transmembrane domain-
containing protein WIH2-like
2296937 2302390 Cp4.1L.G01g02690 MY B transcription factor
2308688 2312061 Cp4.1L.G01g02580 Endo-1,4-beta-xylanase 4
2313351 2315975 Cp4.1L.G01g02590 Endo-1,4-beta-xylanase 4
2313868 2321562 Cp4.1L.G01g02700 Unknown protein
2318299 2321208 Cp4.1L.G01g02600 Endo-1,4-beta-xylanase 4
2322859 2326049 Cp4.1L.G01g02570 Adenylyl-sulfate kinase
pre-mRNA-splicing factor
2326863 2332476 Cp4.1L.G01g02630 CWC25-like isoform X2
2333576 2340382 Cp4.1L.G01g02670 | vacuolar-sorting receptor 4-like
2341237 | 2342373 | Cp4.1LGO1go2530 | lranseription Ifiicetor bHLH54-
2346667 2351937 | Cpd.1LGO1g02640 | Mitotic checkpoint protein
BUB3.2
BTB/POZ domain-containing
2355192 2360950 Cp4.1LG01g02620 protein NPY?2
2363706 2366309 Cp4.1LG01g02650 histone deacetylase 6
2366365 2369842 Cp4.1L.G01g02560 Sulthydryl oxidase
Transcriptional coactivator
2370289 2372024 Cp4.1L.G019g02660 Hfil/Transcriptional adapter 1
2372399 2374154 Cp4.1L.G01g02550 | PXMP2/4 family protein 4-like
2375069 2378208 | Cp4.1LG01g02540 U”Charaae“;eEdRmete'” family
calponin homology domain-
2379748 2383533 Cp4.1L.G01g02520 containing protein
DDB_G0272472
2384511 2388047 | Cpa.1LG01g02610 | ZMNc finger SWIM domain-
containing protein 7
Protein of unknown function
2389970 2392611 Cp4.1LG01g02510 (DUF620)
2400593 2403146 | Cp4.1LG01g02350 A“X'”'reSp‘;r;Z't‘é?nG% family
2411317 2422950 Cp4.1L.G01g02480 homeobox protein HAT3.1
2421941 2422495 Cp4.1L.G01g02380 zinc finger protein 4-like

108




X Vg

» ~ Estudio de asociacién (GWAS) para caracteres vegetativos con valor agronémico en Cucurbita

pepo L.
2424751 2431914 Cp4.1LG01g02370 Caspase-6 protein
2432652 2437567 Cp4.1L.G01g02360 alpha-L-fucosidase 2-like
LYR motif-containing protein
2438760 2439642 Cp4.1L.G01g02460 At3g19508
2441840 | 2443597 | Cp4.1LG01g02490 Cinnamy! alcohol
dehydrogenase
2444681 2445379 | Cp4.1LG01g02340 tra”sc”p“onlfsgtor MYBA4-
2447179 2449889 Cp4.1L.G01g02410 PRKR-interacting protein 1
2450337 2455651 Cp4.1L.G01g02500 Reticulon-like protein
2456344 2450944 | Cp4.1LGO1g02440 |  Mrotein kinase domain-
containing protein
2460939 2464818 | Cpa.1LG01g02430 D-3-phosphoglycerate
dehydrogenase
2468894 2471504 Cp4.1L.G01g02390 B-like cyclin
2472827 2475808 Cp4.1L.G01g02400 Unknown protein
2476975 2479388 | Cp4.1LG01g02450 Le“C'”e'r;:rgtr:iﬁ’]eat family
CBS domain-containing protein
2482589 2487750 Cp4.1L.G01g02330 CBSX, chloroplastic-like
2489190 2494261 Cp4.1L.G01g02470 | Polyadenylate-binding protein
2494980 2495414 Cp4.1L.G01g02420 40S ribosomal protein S16
2499200 2500921 | Cpa.1LGO1g02210 | DPE Th4 g?é?;'r?'conta'”'”g
2502325 2506309 Cp4.1L.G01g02270 | Exocyst complex component
2508832 2510097 | Cp4.1LGO1g02230 |  R/NG-type ES ubiquitin
transferase
2516949 2518471 Cp4.1LG01g02320 Unknown protein
PI-PLC X domain-containing
2517150 2519801 Cp4.1L.G01g02200 orotein At5g67130-like
2522297 2527875 | Cpa.1LGO1g02310 | " rotein kinase domain-
containing protein
2526392 2530972 | Cp4.1LG01g02170 glycoprotein 3-alpha-L-
fucosyltransferase A-like
2531729 2541500 Cp4.1LG01g02180 | SART-1 family protein DOT2
2542115 2546004 | Cp4.1LGO1g02250 | Protein d”gggg"somerase
protein CHROMATIN
2546992 2557555 Cp4.1L.G01g02290 REMODELING 25
DNA repair and recombination
2559117 2560048 Cp4.1L.G01g02240 orotein RAD54-like isoform 1
2560631 2573650 Cp4.1L.G01g02160 | Autophagy-related protein 2
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2575761 2577219 | Cpa.1LG01g02280 | EKC/ KEOP?;fkrEp'ex subunit
2578032 2581143 | Cp4.1LGo1go2260 | Y 'P?7 dog?gigi'rfonta'”'”g
ethylene-responsive
2584392 2585237 Cp4.1L.G01g02220 | transcription factor ERF109-
like
2588442 2591961 | Cpa.1LG01g02190 | Endonuclease or glycosyl
hydrolase
2592785 2602502 Cp4.1L.G01g02300 | prostaglandin reductase-3-like
2603336 2607895 Cp4.1L.G01g01950 | B3 domain-containing protein
Protein of unknown function
2611157 2614643 Cp4.1LG01g01980 DUF829. transmembrane 53
2611157 2613360 Cp4.1L.G01g02140 Unknown protein
2620215 2623172 | Cpa.1LG01g02100 | -EA-? dop”r‘g‘t'e”i'ncoma'”'”g
2623952 2627683 Cp4.1L.G01g02000 Tubby-like F-box protein
2629480 2632005 | Cpd.1LG01g02060 | forous sheath CABYR-binding
protein isoform X2
2632879 2636389 | Cpd.1LGO1go2120 | Cytoehrome b-cl complex
subunit 6-like
2637444 2640012 | Cpa.1LGoigo1e70 | WRKY dopT(f‘t';'nCO”ta'”'”g
2643127 2657479 Cp4.1L.G01g02020 Separase
2659775 2660674 Cp4.1L.G01g01990 40S ribosomal protein S16
2661387 2665267 Cp4.1LG01g02010 Sulfurtransferase
2667175 2672185 Cp4.1L.G01g02130 basic blue protein-like
2673359 2676920 Cp4.1L.G01g01960 Patatin
2678325 2678522 Cp4.1L.G01g02090 Unknown protein
2678600 2679112 Cp4.1L.G01g02080 Unknown protein
E3 ubiquitin-protein ligase
2678993 2680342 Cp4.1L.G01g02150 RNF126-like isoform X3
2680291 2683584 | Cp4.1L.G01g02040 Synaptojanin-1
2684386 2689712 | Cpa.1LG01g02030 |  |ransmembrane emp24
domain-containing protein
2688420 2688863 Cp4.1L.G01g02110 | Maternal effect embryo arrest 9
2690097 | 2691220 | Cp4.1LG01g02070 6-phosphogluconate
dehydrogenase family protein
2691616 2693030 | Cp4.1LGO01g02050 6-phosphogluconate
dehydrogenase family protein
2693441 2697697 Cp4.1L.G01g01940 nigrin b-like isoform X1
2697712 2705840 Cp4.1LG01g01880 importin-4-like
2706777 2716587 Cp4.1L.G01g01930 Membralin-like protein
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2717526 2719860 | Cpa.1LG01g01920 |  "rotein kinase domain-
containing protein
2720288 2741123 | Cpa.1LGo1go1gag | UDP:glucose:glycoprotein
glucosyltransferase
2744790 2750563 Cp4.1L.G01g01900 |potassium channel AKT2/3-like
2753118 2754634 Cp4.1L.G01g01860 Unknown protein
Serine
2758138 2762234 Cp4.1LG01g01850 hydroxymethyltransferase
2762531 2770409 | Cpa.1LG01g01910 | |ransmembrane 9 superfamily
member
2771345 2771803 Cp4.1L.G01g01870 Ferredoxin
2772563 2779032 Cp4.1.G01g01830 MLO-like protein
2781043 2785291 Cp4.1LG01g01810 cucumisin-like
9788683 9793329 Cpa.1L.G01g01890 Eukaryotic translatlor_] initiation
factor 3 subunit C
2794774 2796714 | Cp4.1LG01goigzo | dna)homolog subfamily C
member 2-like
2800338 2805646 Cp4.1L.G01g01730 Magnesium transporter
Basic-leucine zipper (bZIP)
2806425 2810730 Cp4.1L.G01g01760 transcription factor family
protein
2811379 2814252 Cp4.1LG01g01700 COBRA-like protein
2815533 2818996 | Cp4.1LG01g01720 | X9 mo“f'cozta'”'”g protein
Protein of unknown function
2817733 2825886 Cp4.1LG01g01660 (DUF803)
protein BRASSINOSTEROID
2829209 2831905 Cp4.1LG01g01750 INSENSITIVE 1-like
2832989 2840119 Cp4.1LG01g01640 Patatin
2843378 2849790 | Cp4.1LG01g01780 Protein kinase domain-
containing protein
beta-glucuronosyltransferase
2850989 2853948 Cp4.1LG01g01670 GICAT14B-like
2858116 2862946 | Cp4.1LG01go1770 | % RNA-binding domain-
containing protein
2862334 2864493 | Cpa.1LGO1g01680 | VAC dorgfc;gﬁloma'”'”g
2866817 2867703 | Cp4.1LG01g01710 | Signaling peptide TAXIMIN 2
2868498 2871087 Cp4.1L.G01g01800 Unknown protein
2871667 2873821 Cp4.1L.G01g01790 Glycosyltransferase
2874334 2877355 | Cp4.1LG01g01740 | DUF3082 dporg“ti'i’;'coma'”'”g
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2878560 2881333 | Cpa.1LG01g01650 |  9lutamic acid-rich protein
isoform X1
protein SAWADEE
2887891 2893113 | Cp4.1LG01g01690 HOMEODOMAIN
HOMOLOG 2-like
2894966 2898029 | Cp4.1LG01g01450 | |ranscription elongation factor
1 homolog
2898480 2899114 Cp4.1LG01g01630 Unknown protein
2900952 2901242 Cp4.1L.G01g01620 Subtilisin-like protease
2006623 2011447 | Cpa.1LG01g01570 | RING-type domain-containing
protein
2012147 2010992 | Cp4.1LGo1go1470 | AP RNApolymerase |
subunit A
2021516 2025554 | Cp4.1LGO1g01600 Homogentisate 1,2-
dioxygenase
2925916 2929293 | Cp4.1LG01g01490 | Protein SPEAR? isoform X2
2935246 2938790 Cp4.1L.G01g01530 Transcription factor TCP4
2945155 2048155 | Cpa.1LG01g01550 | lranscription factor GTES,
chloroplastic-like
2948348 2951010 Cp4.1L.G01g01510 Malate dehydrogenase
2952479 2952838 Cp4.1L.G01g01540 Unknown protein
2957113 2958420 | Cp4.1LG01g01520 UBPl'aSSOC'ﬁLeed protein 2C-
2959564 2064153 | Cp4.1LG01g01610 | 'ENR2domain-containing
protein
multiple organellar RNA
2961494 2965924 | Cp4.1LG01g01460 editing factor 8,
chloroplastic/mitochondrial
2966337 2972262 | Cp4.1LG01g01500 Co'd'res""”sl"_’ﬁgme'” Kinase
2973889 2979105 Cp4.1.G01g01480 protein DJ-1 homolog A
2980992 2984609 | Cp4.1LG01g01580 Ub'q“'“”'cogjzugg“”g enzyme
2985673 2990297 Cp4.1L.G01g01560 Tubby-like F-box protein
Alpha-1,3/1,6-
2990947 2095093 | CpaILGOIQOISO0 | i e ALG2
26S proteasome non-ATPase
2995584 2998842 Cp4.1LG01g01390 regulatory subunit 8-like
protein A
3003248 3007818 Cp4.1L.G01g01380 | protein NLP6-like isoform X1
protein KINESIN LIGHT
3009227 3012514 | Cp4.1LGO1go1310 | B9 RN E S
3013916 3015096 Cp4.1L.G01g01330 Unknown protein
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3019802 3023380 Cp4.1L.G01g01280 | Ankyrin repeat family protein
3024161 3028506 | Cp4.1LGO1g01360 | eliX transeripton factor GT-
3026445 3030758 | Cpa.1LG01g01290 | C2H2-type domain-containing
protein
LRR receptor-like
3031762 3039916 Cp4.1L.G01g01320 | serine/threonine-protein Kinase
FEI 1
3040921 3042826 Cp4.1LG01g01340 | aspartic proteinase CDR1-like
3043619 3043927 Cp4.1LG01g01350 | aspartic proteinase CDR1-like
3044048 3050806 | Cpd.1LG01g0144p | ASpartic proteinase CDRI-like
protein
3063974 3065437 | Cpa.1LG01g014z0 | UDP-Glycosyltransferase
superfamily protein
3067650 3070118 | Cp4.1LG01g01300 | " entatricopeptide repeat-
Contalnlng proteln
3073852 3077131 Cp4.1LG01g01410 Pectin acetylesterase
3078266 3078915 Cp4.1.G01g01430 Unknown protein
3080649 3084998 | Cp4.1LG01g01370 | RING-type gfgg;'r?'coma'“'”g
3085495 3096611 Cp4.1LG01g01400 Beta-amylase
3098947 3099549 Cp4.1LG01g01130 | NDR1/HIN1-like protein 12
3101028 3102368 Cp4.1L.G01g01200 Unknown protein
Protein MODIFYING WALL
3101308 3102395 | Cp4.1LG01g01270 LIGNINT
Polyamine-modulated factor
3102534 3108288 | Cp4.1LGOIGOI260 | 'y ey oo rotein NNE
3111400 3114082 | Cp4.1LG01g01170 | 2Pscisic acid ?i'l'(';ydmxy'ase 1-
3120790 3123174 Cp4.1LG01g01110 | glycine-rich protein A3-like
3128343 3129545 Cp4.1L.G01g01190 Unknown protein
3141466 3145277 | Cpa.1LGo1go1210 | ABC transporter G family
member 14-like
3145834 3152115 Cp4.1L.G01g01230 ATP-diphosphatase
3150152 3151912 | Cpa.1LG01g01120 | Mine-cis-epoxycarotenoid
dioxygenase 4
3153800 3155563 | Cp4.1LG01g01150 ATPase WRNIP1
3157885 3158544 | Cpa.1LG01g01160 | VO mo“f'czozrj?i'(g'”g protein
3162198 3169100 | Cp4.1LG01g01250 Cytochrome P450
Protein FAR1-RELATED
3167494 3180030 | Cp4.1LG01g01180 SEOUENCE
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3181789 3188006 Cp4.1LG01g01220 S-acyltransferase
gamma aminobutyrate
3189085 3195393 Cp4.1L.G01g01240 | transaminase 1, mitochondrial-
like
3193775 3195369 Cp4.1L.G01g01140 Transmembrane protein
3201906 3211276 Cp4.1L.G01g01070 | COP1-interactive protein 1-like
3215741 3217057 Cp4.1L.G01g00980 Transcription factor GRAS
3229013 3238863 Cp4.1LG01g01050 | protein PAT1 homolog 1-like
3238922 3239824 Cp4.1LG01g01020 | Tify domain-containing protein
3240447 3241783 Cp4.1LG01g01000 Aquaporin NIP3-1
3242909 3247400 Cp4.1LG01g01090 GIcNACc kinase
3247621 3251080 Cp4.1L.G01g01010 Reticulon-like protein
DExH-box ATP-dependent
3253306 3266520 Cp4.1LG01g01100 | RNA helicase DExH6 isoform
X1
BTB/POZ domain and ankyrin
3267213 3272780 Cp4.1LG01g01080 repeat-containing protein
NPR2-like
3271567 3274741 Cp4.1L.G01g00990 Phytoene synthase
3276280 3280008 | Cp4.1LGO1g01060 | Protein JASC;('\i"'ke isoform
3279501 3285828 | Cp4.1LGO01g01030 SW'tCh'aSSOC:?lE‘;d protein 70-
3286546 3295416 Cp4.1L.G01g01040 | translation initiation factor IF-2
3296221 3299599 Cp4.1L.G01g00960 Kinase family protein
3300820 3308758 Cp4.1LG01g00940 | J domain-containing protein
3312736 3314375 | Cp4.1LGO1g00g20 |  Serine/arginine repetitive
matrix-like protein
3316137 3316487 | Cp4.1LGO1googso | 2uxin-induced in root cultures
protein 12-like
3318245 3318565 Cp4.1L.G01g00970 Unknown protein
3319702 3321458 Cp4.1L.G01g00810 CASP-like protein
3323186 3328735 Cp4.1LG01g00930 | kinesin-like protein KIN-14Q
serine/threonine-protein kinase
3331191 3332543 Cp4.1L.G01g00900 WAGL-like
3331275 3331466 Cp4.1LG01g00890 Unknown protein
3331521 3332012 Cp4.1L.G01g00880 Unknown protein
3332404 3339049 Cp4.1L.G01g00840 Glutathione s-transferase
3340407 3351479 | Cp4.1LGO1goog3p | Ubiquitin carboxyl-terminal
hydrolase
3351653 3355070 | Cp4.1LG01g00860 Caffeoyl-CoA O-
methyltransferase
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3360292 3362052 | Cp4.1LG01g00800 9'C'Sa9poxycar°te”°'d
ioxygenase
3370637 3374632 | Cp4.1LG01go0gso | Polyadenylate-binding protein-
interacting protein 9-like
3374736 3376296 | Cp4.1LG01goog70 | ectin 'yasg'r'é‘f:irf“perfam"y
3382819 3388509 Cp4.1L.G01g00910 | RING-type E3 ubiquitin ligase
3388963 3390723 | Cp4.1LG01goog20 | 91Pperellin 2ik_’ﬁt§gd'°xyge“ase
3398946 3400466 Cp4.1L.G01g00690 cationic amino acid transporter
' 8, vacuolar-like
3400766 3402765 Cp4.1L.G01g00780 60S ribosomal protein L10
glycine-rich RNA-binding
3403243 3403887 | Cp4.1LG01g00790 orotein GRP2A-like
3404293 3408670 | Cp4.1LG01g00590 Solanesyl diphosphate
synthase, putative
3410930 3415022 | Cp4.1LG01g00610 M'toge”'alfitr']‘ég;ed protein
3416495 3419682 | Cp4.1LG01g00600 Ribokinase
trifunctional UDP-glucose 4,6-
dehydratase/UDP-4-keto-6-
deoxy-D-glucose 3,5-
3421344 3423687 | Cpd.1LGO1gO0T30 | . woot P A keto.L-
rhamnose-reductase RHM1-
like
3424361 3429187 | Cp4.1LG01g00770 NADH kinase
E3 ubiquitin-protein ligase
3428507 3433653 | Cp4.1LG01g00680 | CCNB1IP1 homolog isoform
X1
3434320 3438059 Cp4.1L.G01g00700 | B-box zinc finger protein 22
3436458 3442169 Cp4.1L.G01g00650 | protein VTESG, chloroplastic
3442537 3444858 | Cp4.1LGO1g00670 | Protein trichome birefringence-
' like 41
3446116 3455776 | Cpd.1LG01g00750 | NON-SPecific serine/threonine
protein Kinase
3456674 3460038 | Cpa.1LG01g00620 | BESY BZR%‘E&"'OQ protein
3462923 3467517 | Cpa.1LGO1go0s30 | Piauitin dgrrgti'%‘co”ta'”'”g
3468372 3473606 | Cp4.1LG01goos40 | ML dongf‘;?;r?”ta'”'”g
3474319 3477993 | Cpa.1LG01g00720 | Protein transport protein Sec6l
' subunit alpha-like
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3481908 3483314 | Cpa.1LG01go0740 | PUFE4L dg';gi‘é?rfo“ta'“'”g
3487128 3487448 Cp4.1L.G01g00660 Unknown protein
3489086 3492088 | Cpd.1LGO1goo710 | 'eSTrelated prl‘i’;‘;'” RABALD-
3492717 3502719 | Cpa.1LG01g00760 | 2naphase-promoting complex
subunit 6-like
3500507 3502864 Cp4.1L.G01g00460 pathogen-related protein
3504405 3512494 Cp4.1L.G01g00450 Auxin response factor
3523199 3505548 | Cp4.1LG01g00s60 | DOP do’;f(;gi‘;"”ta'”'”g
3525632 3528327 | Cp4.1LG01g00520 Lin-54-like
3528447 3536924 | Cp4.1LG01g00510 |  F-box protein SKIP8-like
3537873 3546840 Cp4.1L.G01g00470 dynamin-like protein
3538009 3538605 | Cpd.1LG01g00540 | “EA-2 dop”r‘g‘t'e”i'ncoma'”'”g
3547470 3555256 Cp4.1L.G01g00500 UDP-glucose 4-epimerase
3556266 3559910 Cp4.1L.G01g00480 | Nucleoside diphosphate kinase
NAD(P)H-quinone
3561559 3562275 Cp4.1L.G01g00550 oxidoreductase subunit S,
chloroplastic
3563905 3564300 Cp4.1L.G01g00530 Unknown protein
3565875 3566186 Cp4.1L.G01g00440 Unknown protein
mitochondrial inner membrane
3570770 3579919 | Cp4.1LG01g00570 brotein OXAL like
3581783 3587641 | Cp4.1LGO1g00580 | 'ONd chain aCZ_'I'iiZA synthetase
3587996 3503612 | Cpd.1LG01g004g0 | POX/LRR-repeat protein 14
isoform X1
3603857 3607783 Cp4.1L.G01g00380 Unknown protein
ethylene-responsive
3611436 3611738 Cp4.1L.G01g00420 | transcription factor ERF061-
like
3612633 3613313 Cp4.1L.G01g00280 Unknown protein
3617204 3625864 | Cp4.1LG01g00260 protein SEH1
3617204 3620186 | Cpa.1LG01g00360 | VVRKY domain-containing
protein
3627208 3627696 | Cpa.1LG01goo27o | AVro/CT-9 rapidly elicited
protein 194
3629234 3632639 | Cp4.1LG01g00290 Amino acid transporter,
putative
3634172 3636461 | Cp4.1LG01g00320 | M9P mOb"'%’_ﬁL%“p B protein
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3637206 3640568 | Cpa.1LG01goo310 | DUF3133 domain-containing
protein
3641502 3652314 | Cpa.1LG01goo300 | COPL-interactive protein 1
isoform X1
spindle pole body component
3653590 3657548 Cp4.1L.G01g00390 110-like isoform X1
3658414 3660321 Cp4.1L.G01g00370 | arabinogalactan peptide 22-like
3661934 3662785 | Cp4.1LG01g00350 Phytocya”'”pdrg';g?r']”'coma'”'”g
ethylene-responsive
3664021 3664905 Cp4.1L.G01g00340 transcription factor CRF2-like
3671472 3677624 Cp4.1LG01g00400 | translation initiation factor IF-2
6-phosphogluconate
3678320 3679807 Cp4.1L.G01g00430 dehydrogenase,
decarboxylating
Protein of unknown function
3681122 3682135 Cp4.1L.G01g00330 (DUF1191)
3684817 3693005 | Cpa.1LG01goo41o | Multiple RNA-binding domain-
containing protein 1-like
3695270 3706493 Cp4.1LG01g00170 | cation/H(+) antiporter 18-like
3706722 3707291 Cp4.1L.G01g00150 Dirigent protein
3707968 3712329 | Cp4.1LG01g00180 Ca'c'“m'difﬁgs‘le”t protein
P-loop containing nucleoside
3712809 3717602 Cp4.1L.G01g00190 triphosphate hydrolases
superfamily protein
3721179 3726108 | Cp4.1LGO1go0220 | 'Membrane-associated kinase
regulator 5
3721190 3732505 | Cpd.1LGO1go0110 |  respiratory burst oxidase
homolog protein A-like
3735343 3736737 | Cp4.1LG01g00160 | Protein LURT;EQe're'ated 17
3738326 3745355 Cp4.1LG01g00120 Unknown protein
3746560 3759584 | Cp4.1LGO01g00200 \Q’D—REPEATS.—REG'O_N
omain-containing protein
3759854 3760802 | Cpa.1LGo1goo13o | WRKY d%’;‘j‘t'e“i:o”ta'”'“g
3762476 3763465 Cp4.1L.G01g00250 WRKY protein
3767849 3770400 | Cp4.1LG01go0240 | 2-C-methyl-D-erythritol 2,4-
cyclodiphosphate synthase
3775809 3779109 | Cp4.1LG01g00230 | 2-C-methyl-D-erythritol 2,4-
cyclodiphosphate synthase
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3779886 3788120 | Cpa.1LG01g00210 |  L-aminocyclopropane-1-
carboxylate synthase
heavy metal-associated
3792653 3793774 Cp4.1L.G01g00140 | isoprenylated plant protein 39-
like
Protein of unknown function
3798312 3799517 Cp4.1L.G01g00010 (DUF793)
3800821 3802583 | Cp4.1LGO01g00090 | 05 ”bosom?i'kpe“’te'” 510-1-
3807326 3810188 | Cp4.1LG01goo100 | €2 NT-type domain-containing
protein
3814690 3819817 | Cpa.1LG01g00070 |  "rotein kinase domain-
containing protein
3820250 3822297 Cp4.1L.G01g00050 Glutathione S-transferase
3823884 3828879 | Cpa.1LG01g000go |  "rotein Kinase domain-
containing protein
5-amino-6-(5-phospho-D-
3829346 3830479 Cp4.1L.G01g00020 ribitylamino)uracil
phosphatase, chloroplastic-like
3865088 3866881 Cp4.1L.G01g00030 Mucin-2
B3 domain-containing protein
3870288 3873672 Cp4.1LG01g00060 0503g0120900-like
3877729 3878001 | Cp4.1LG01gooodo |  Z7-Tim10_DDP domain-
containing protein
3887712 3892154 Cp4.1LG01g07020 Cytochrome P450
3892982 3898190 | Cpd.1LG01goes7o | ATP-dependent DNA helicase
DDM1
proline-rich receptor-like
3898590 3901300 Cp4.1LG01g06880 protein kinase PERK4
3902166 3902783 Cp4.1L.G01g06860 | F-box protein At5g49610-like
3906008 3906958 Cp4.1LG01g06950 Transcription repressor
3908783 3916599 Cp4.1L.G01g06970 Protein phosphatase
3925065 3926753 Cp4.1L.G01g06920 scarecrow-like protein 15
homeobox-leucine zipper
3928387 3930131 Cp4.1LG01g06810 orotein ATHB-40-like
leucine-rich repeat receptor-like
3936583 3937428 Cp4.1L.G01g07030 orotein kinase PXC2
leucine-rich repeat receptor-like
3937537 3937839 Cp4.1L.G01g07070 | serine/threonine-protein kinase
BAM3
3938378 | 3942556 | Cpa.1LG01g0esaq | Protein FMP32, mitochondrial-
like isoform X1
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3044153 3953081 | Cpa.1LG01g0eg30 | 2Nc finger CCCH domain-
containing protein 44-like
3955450 3958255 Cp4.1L.G01g06800 Pectinesterase
protein SHI RELATED
3961148 3963029 | Cp4.1LG01g06910 SEQUENCE Llike
3966527 3968082 | Cp4.1LG01g07080 | protein RTEL-HOMOLOG-like
3968246 3971900 | Cpa.1LG01g07060 | UPiquitin-conjugating enzyme
family protein
3971568 3973675 Cp4.1L.G01g06890 Peroxidase
P-loop containing nucleoside
3976293 3978639 Cp4.1L.G01g06960 triphosphate hydrolases
superfamily protein
3979721 3980919 | Cp4.1LGO01g07000 M'toge”'alfitr']‘;g;ed protein
3985409 3085864 | Cpa.1LG01g06980 | 4P transcription factor 44-
3988184 3989111 | Cp4.1LG01g06900 dehydrin DHNZ1-like
3989552 3991768 Cp4.1L.G01g07040 | Thiamine-phosphate synthase
tRNA--methyltransferase non-
3994442 3995140 Cp4.1L.G01g06930 | catalytic subunit trm6MTase
subunit trm6, putative
3095882 3999690 | Cp4.1LG01g06g20 | 9amma carbonic anhydrase 1,
mitochondrial-like
3999915 4003189 Cp4.1L.G01g06940 Kinectin-related protein
4004960 4006247 | Cp4.1LG01g06990 M'toge”'alfitr:‘;g;ed protein
4015258 4016286 | Cp4.1LG01g07010 | CATA fransciption factor 19-
late embryogenesis abundant
4017328 4018153 | Cp4.1LG01g06850 rotein D-20.1ike
4020328 4025071 | Cp4.1LGO1go7050 |  RING-type E3 ubiquitin
transferase
Small nuclear
4025803 4020154 | Cpa1LGOIGOTON0 | oo Moo rein Sm D2
4029886 4033353 Cp4.1LG01g06670 Tubby-like F-box protein
4034614 4037163 | Cpa.1LGO1go6740 |  Heptidyl-prolyl cis-trans
ISOmerase
4038136 4039251 Cp4.1LG01g06730 | GDP-mannose 4,6-dehydratase
4039611 4048428 | Cpa.1LGoigoe71o | AB hydrolase-1 domain-
containing protein
4049367 4054537 | Cpa.1LGo1goeeso | Clucose-6-phosphate 1-
epimerase
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protein CHAPERONE-LIKE
4054749 4056748 Cp4.1L.G01g06760 PROTEIN OF POR1,
chloroplastic-like
4056996 4062662 | Cp4.1LGO1goeeg0 | Scrine carboxypeptidase S28
family protein
4064921 4067724 Cp4.1L.G01g06700 Zinc finger, B-box
4071296 4078646 Cp4.1L.G01g06750 Kinesin-like protein
4080106 4083627 Cp4.1L.G01g06790 PLACS family protein
4084488 4085144 | Cp4.1LGO1goees0 | DUF4228 domain-containing
protein
4088434 4092629 | Cp4.1LGO1goe780 | AAP30_Sind_bdg domain-
containing protein
Protein of unknown function
4092963 4094071 Cp4.1L.G01g06720 (DUF604)
4097133 4097896 Cp4.1L.G01g06660 protein SPIRAL1-like 5
4112594 4114658 Cp4.1L.G01g06770 Mucin-2
Succinate dehydrogenase
4131275 4138111 Cp4.1LG01g09590 [ubiquinone] flavoprotein
subunit, mitochondrial
4141245 4143077 Cp4.1L.G01g09550 scarecrow-like protein 4
4146931 4150467 Cp4.1L.G01g09650 Unknown protein
4150566 4153037 Cp4.1L.G01g09530 protein AE7-like 1
4153950 4155926 | Cp4.1LG01g09470 | " US3 domt”e'i‘;o”ta'”'”g
4158041 4170062 Cp4.1L.G01g09560 vam6/Vps39-like protein
4171435 4173769 Cp4.1L.G01g09480 Glycosyltransferase
4174210 4177647 | Cp4.1LG01g09620 | ProteIn HEAL'iEJOLERANT
nuclear transcription factor Y
4179469 4180167 Cp4.1L.G01g09500 subunit B-1-like
4184686 4187938 | Cp4.1LG01g09570 somatic embryogenesis
receptor kinase 2-like
alanine--glyoxylate
4189316 4194370 Cp4.1L.G01g09580 | aminotransferase 2 homolog 1,
mitochondrial-like
4193178 4198613 | Cp4.1LGO1g09510 | ranscription factor TGAL-like
isoform X1
4202402 4208118 | Cpa.1LG01g09540 | UBPL-associated protein 28-
like isoform X1
regulation of nuclear pre-
4213976 4218401 Cp4.1L.G01g09520 mMRNA domain-containing
protein 1B-like

120




X Vg

» ~ Estudio de asociacién (GWAS) para caracteres vegetativos con valor agronémico en Cucurbita

pepo L.

apoptotic chromatin
4219906 4225550 Cp4.1LG01g09490 condensation inducer in the
nucleus-like
DNA-directed RNA
4226246 4228075 Cp4.1L.G01g09630 | polymerases Il and V subunit
8A-like
heavy metal-associated
4228504 4228971 Cp4.1L.G01g09640 | isoprenylated plant protein 23-
like
bifunctional aspartate
4229875 4233990 | Cp4.1LG01g09600 aminotransferase and
glutamate/aspartate-prephenate
aminotransferase
4235903 4239187 Cp4.1L.G01g09610 | Inositol-3-phosphate synthase
4239642 | 4240317 | Cp4.1LG01g0e3go | FL4-type domain-containing
protein
4240679 4244314 | Cpa.1LG01g09a70 | (SR)-hydroxymyristoyl-[acyl-
carrier-protein] dehydratase
4248892 4250868 Cp4.1L.G01g09330 | VQ domain-containing protein
Succinate dehydrogenase
4256556 4257804 Cp4.1L.G01g09430 [ubiquinone] iron-sulfur
subunit, mitochondrial
4258035 4260604 | Cp4.1LG01g09340 | Mactive TPR repeat-containing
' thioredoxin TTL3-like
4270548 4273120 | Cp4.1LG01g09380 Trenalose 6-phosphate
phosphatase
4286697 4287104 | Cpa.1LGO1go9310 | DUF740 domain-containing
protein
4289276 4291802 | Cp4.1LG01g09440 | Protein UPSTREAMOFFLC
isoform X2
4293062 4293638 | Cpa.1LG01g09400 | Maor pollen "’;:E:ge” Lol p 11-
4294084 4295625 | Cpa.1LGO1g09as0 | CUylene insensitive 3 family
protein
4298033 4302889 | Cp4.1LGO1gog420 | rowein of unknown function
pa. g (DUF630 and DUF632)
cytochrome c oxidase assembly
4301367 4307480 Cp4.1L.G01g09320 orotein COX11, mitochondrial
4308765 4316385 Cp4.1L.G01g09460 protein SCAI-like
4317229 4319069 Cp4.1L.G01g09450 Unknown protein
4320530 4325880 Cp4.1L.G01g09360 lanC-like protein GCL1
WEB family protein
4320627 4322372 Cp4.1L.G01g09410 At5g16730, chloroplastic-like
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4326794 4330025 Cp4.1LG01g09300 Transmembrane protein
4332017 4333737 Cp4.1L.G01g09270 Peroxidase
4334222 4334587 Cp4.1LG01g09170 | Tetratricopeptide-like helical
4335235 4356418 | Cpa.1LGO1go9220 |  "rotein kinase domain-
containing protein
monoacylglycerol lipase
4357732 4360341 Cp4.1L.G01g09240 ABHDS-like
4365583 4368042 Cp4.1LG01g09290 Unknown protein
4368329 4375086 | Cp4.1LGO1go92g0 |  Chaperone protein DNA,
putative
BTB/POZ domain-containing
4374724 4378444 Cp4.1L.G01g09200 protein DOT3-like
4379153 4383121 Cp4.1.G01g09180 Unknown protein
4384939 4391837 | Cp4.1LGO1gog210 | UPiauitin carboxyl-terminal
hydrolase
4393280 4395600 | Cpa.1LG01g09230 | °0S ribosomal protein L29,
chloroplastic-like
4396404 4398748 Cp4.1L.G01g09260 Annexin
4398192 4421935 Cp4.1L.G01g09190 Unknown protein
Phosphoenolpyruvate
4427275 4431687 Cp4.1L.G01g09250 carboxykinase (ATP)
4432668 4438570 | Cp4.1LG01g09130 ATP-dependent 6-
phosphofructokinase
protein CURVATURE
4439697 4442134 Cp4.1L.G01g09120 THYLAKOID 1A,
chloroplastic-like isoform X2
4442438 4445720 Cp4.1L.G01g09010 40S ribosomal protein S4
4446599 4456605 Cp4.1L.G01g09040 RNA helicase
4457644 4458348 | Cp4.1LGO1g09000 |  Znc-finger homeodomain
protein 1-like
4462866 4464797 Cp4.1L.G01g09160 Unknown protein
4469659 4473089 Cp4.1L.G01g09080 | Protein DETOXIFICATION
homeobox-leucine zipper
4473872 4476141 Cp4.1L.G01g09070 protein ATHB-6-like
4483459 4484055 Cp4.1L.G01g09100 Unknown protein
ATP-dependent RNA helicase
4484246 4490504 Cp4.1L.G01g08990 DEAHL2
4491730 4495269 | Cpa.1LG01go9110 |  L-aminocyclopropane-1-
carboxylate synthase
4499075 | 4500318 | Cpa.1LGO1goo140 | Uranscription factor bHLH94-
like isoform X1
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4500640 4501921 | Cpa.1LG01go91s0 |  Fentatricopeptide repeat-
containing protein
homeobox-leucine zipper
4505674 4507837 Cp4.1L.G01g09020 orotein HAT22-like
4514361 4515883 | Cp4.1LG01g09050 Xyloglucan
endotransglucosylase/hydrolase
4519239 4520777 | Cp4.1LG01g09090 Xyloglucan
endotransglucosylase/hydrolase
4521386 4524027 | Cpa.1LGO1g09060 | CYtochrome ¢ oxidase subunit
6a, mitochondrial-like
LRR receptor-like
4525460 4528859 Cp4.1L.G01g09030 | serine/threonine-protein kinase
HSL2
4534144 4534422 | Cp4.1LG01g08940 GDP-L-galactose
phosphorylase 1-like
L-type lectin-domain
4536449 4562554 Cp4.1L.G01g08960 containing receptor kinase
IX.1-like
4548293 4554005 Cp4.1L.G01g08930 Unknown protein
4566550 4570362 Cp4.1L.G01g08970 | Rhamnogalacturonan endolyase
4574291 4575355 Cp4.1L.G01g08950 | dof zinc finger protein DOF5.7
4578705 4584031 Cp4.1L.G01g08870 Cytochrome C1 family
4584747 4588672 Cp4.1LG01g08980 | protein NETWORKED 2D-like
AP2-like ethylene-responsive
4588880 4590573 Cp4.1L.G01g08900 transcription factor AIL6
AP2-like ethylene-responsive
4591876 4593352 Cp4.1L.G01g08880 transcription factor AILG
4600625 4609287 | Cp4.1LG01g08910 nucleobase-ascorbate
transporter 11
receptor-like cytosolic
4610990 4614211 Cp4.1L.G01g08890 | serine/threonine-protein Kinase
RBK1
4615478 4620162 | Cpa.1LGo1gosgo | L-deoxy-D-xylulose-5-
phosphate synthase
Very-long-chain (3R)-3-
4651520 4653108 Cp4.1L.G01g08810 hydroxyacyl-CoA dehydratase
4661723 4667135 | Cpa.1LGo1goss20 | SIVARE associated Golgi
protein family
4666569 4670167 Cp4.1L.G01g08790 Endoglucanase
4671034 4675278 Cp4.1L.G01g08770 Ferric reduction oxidase 7
4677585 4680423 Cp4.1L.G01g08760 Cinnamoyl-CoA reductase
4683166 4685212 | Cpa.1LG01gos750 | NAC dor;f(;gi‘;o”ta'”'”g
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4692287 4699950 | Cpa.1LG01gos780 | 'VYN_YacP domain-containing
protein
4703440 4703889 | Cp4.1LG01g088e60 | 1P f'”ge[ﬁg‘;'” ALFIN-
4705255 4709774 | Cpa.1LGO1goss40 | ~HP f'”ge[ﬁi%t‘;'” ALFIN-
4711575 4716742 | Cpa.1LGo1goss30 | DNA_POI3_gammas domain-
containing protein
4718064 4724043 | Cp4.1LG01g08850 Methionine S-
methyltransferase
4721501 4725881 Cp4.1L.G01g08800 Unknown protein
4747699 4753427 Cp4.1L.G01g08700 | protein root UVB sensitive 6
4755596 4783936 | Cp4.1LGO1gos740 | Ccullin-associated NEDDS-
dissociated protein 1-like
4785383 4789333 | Cp4.1LGO1g08690 | Protein NRE’_EIGR FAMILY
4797320 4805203 Cp4.1L.G01g08670 Chloride channel protein
Core-2/1-branching beta-1,6-N-
4812316 4815465 Cp4.1L.G01g08720 | acetylglucosaminyltransferase
family protein
4816016 4817962 Cp4.1LG01g08660 Pentatricopeptide repeat
4818204 4821340 | Cp4.1LGO1g0o8730 | 9% assempbrm;‘r:t“hond”a'
4820522 4830662 | Cpa.1LG01g0seso | FIus3 domain-containing
protein
FUNCTIONS IN:
molecular_function unknown;
INVOLVED IN:
biological_process unknown;
4831621 4835123 Cp4.1LG01g08710 LOCATED IN: endomembrane
system; EXPRESSED IN: 24
plant structures; EXPRESSED
DURING: 15 growth stages;
4837950 4841307 Cp4.1LG01g08540 | elongation factor 1-gamma-like
4842009 4845078 Cp4.1L.G01g08610 Unknown protein
4845544 4849648 Cp4.1L.G01g08500 | KH domain-containing protein
4850601 4853130 Cp4.1LG01g08520 RAB GTPase 11C
octicosapeptide/Phox/Bem1p
4853770 4855581 Cp4.1L.G01g08530 (PB1) domain-containing
protein
Identified as a screen for stress-
4856622 4857128 Cp4.1L.G01g08460 .
responsive genes.
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4859072 4864427 | Cpa.1LGO1g0s590 | MACPF dgrr‘;i‘é?r'fo“ta'“'”g
4863989 4868808 Cp4.1L.G01g08510 Unknown protein
4869997 4873601 | Cpa.1LGO1gosago | Clycinamide ribonucleotide
synthetase
4881690 4887554 | Cp4.1LGO1g0se30 | -eucine-rich receptor-like
protein kinase family protein
4885048 4891625 | Cp4.1LG01g08480 | PAT complex subunit CCDC47
4892270 4893737 | Cp4.1LGO1g0ssgo | CYtochrome c oxidase copper
chaperone
4894334 4895649 | Cp4.1LG01g08450 Meta"Oth'(i;;L”g'ke protein
4897829 4899954 | Cpa.1LG01goss60 | RING-type domain-containing
protein
4900819 4904875 | Cp4.1LGO1g0ss00 | o -4e0Xy-manno-octulosonate
cytidylyltransferase
4906003 4908639 | Cp4.1LG01g08570 thioredoxin-like
4910298 4911472 Cp4.1L.G01g08550 Expansin
4912194 4914186 | Cpa.1LGO1gosedp |  Fentatricopeptide repeat-
Contalnlng proteln
vicilin-like seed storage protein
4914794 4917914 | Cp4.1LG01g08650 AZQ18540
Protein of unknown function
4919454 4921216 | Cp4.1LG01g08470 DUF1218)
4925988 4933491 | Cpa.1LGO1gos620 | NAC dor;f(;gicno”ta'”'”g
4936337 4939015 | Cp4.1LG01g08330 monodehydroascorbate
reductase-like
4939634 | 4941361 | Cpa.1LGO1gogasp | DUF4408 domain-containing
protein
4941837 4945199 | Cpa.1LGo1goszzo | Chlorophyll a-b binding
protein, chloroplastic
4945607 4949999 Cp4.1L.G01g08410 Unknown protein
4949495 4949767 | Cp4.1LG01g08280 W°“”d're§r%‘zgisr:"e family
4957749 4960592 | Cpa.1LGo1gos3go | calciumvcalmodulin-regulated
receptor-like kinase 1
4966261 4967968 | Cp4.1LGO1gosapp |  CAlcium uptake protein,
mitochondrial-like
4968442 4969179 | Cpa.1LG01gos3gp |  Or9anic cation/caritine
transporter 4
4970235 4973008 | Cpa.1LGo1gos37o | Calcium/calmodulin-regulated
receptor-like kinase 1
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4975619 4980488 | Cp4.1LG01g08360 calcium uptake protein,
mitochondrial-like
Protein of unknown function,
4984140 4985338 | Cp4.1LG01g08300 DUES38
indole-3-acetic acid-amido
4990193 4992279 | Cp4.1LG01g08290 synthetase GH3.6.1ike
4993215 4998785 | Cp4.1LG01g08340 | VP repeat'cogéa'“'”g protein
5005140 5007045 | Cpa.1LG01g0s430 | lranscription factor bHLH123-
like isoform X2
5010154 5012504 | Cp4.1LG01gos3z0 | VAD(P)H dehydrogenase
(quinone)
5014963 5018021 | Cpd.1LGO1gos4zo | 91Pperellin Zét_’ﬁtféd'oxyge”ase
5018191 5021321 Cp4.1LG01g08310 Ribonuclease P
5022536 5023823 | Cp4.1LG01gos260 | SPindle pole body component
protein
5024557 5037372 | Cp4.1LG01g083s0 | CMoreinN g‘r’g‘t‘;'r:"conta'”'”g
5040392 5045565 Cp4.1L.G01g08170 Hexosyltransferase
5041732 5048586 | Cp4.1LG01g08120 Basic helix-loop-helix
transcrlptlon factor
5049778 5050580 | Cp4.1LG01g08070 25 albumin
5053424 5055018 | Cpa.1LGO1gos2s0 | | niamine thiazole synthase,
chloroplastic
5055397 5057211 | Cp4.1LG01g08240 | COBRA-like protein 10
5058885 5059483 Cp4.1L.G01g08200 Unknown protein
5063108 5066499 | Cp4.1LG01gos210 |  RaP-GAP TBC domain-
containing protein
5067740 5071489 | Cpa.1LG01gos230 | /T Nook g‘rgttgi'r‘]’o”ta'”'”g
5072002 5079915 | Cpd.1LG01gos110 | Pelyadenylate-binding protein-
interacting protein 4-like
DEAD-box ATP-dependent
5080642 5085439 | Cp4.1LG01g08180 NA Folicase B9
Protein of unknown function
5085591 5085929 | Cp4.1LG01g08090 DUFS511)
5087017 5092234 | Cp4.1LGO1g0sogo |  Yacuolar protein sorting-
associated proteln
5087384 5088340 | Cp4.1LG01g08160 fatty acid desaturase 4,
chloroplastic
5092876 5094950 | Cpa.1LG01gososo | ollen Olee 1 allergen and
extensin family protein
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5097607 5100010 | Cp4.1LG01g08220 | " rotein kinase domain-
containing protein
DNA polymerase | A,
5100250 5108477 Cp4.1L.G01g08050 | chloroplastic/mitochondrial-
like
5109175 5112280 Cp4.1LG01g08190 AIR synthase
5112590 5114825 | Cpd.1LG01g08130 | --acyl-sn-glycerol-3-phosphate
acyltransferase
5117718 5120024 | Cp4.1LGO1gos150 | Muclear intron maturase 3,
mitochondrial
NADH dehydrogenase
5120449 5124357 Cp4.1L.G01g08140 [ubiquinone] 1 alpha
subcomplex subunit 12
5125359 5128667 | Cp4.1LG01g08100 reactive Intermediate
Deaminase A, chloroplastic
5131024 5134554 | Cpd.1LG01g0so30 | Calcium-dependent protein
kinase-like
5135743 5140454 | Cp4.1LG01g07990 | Coiled-coil domain-containing
protein 30-like
5141666 5141917 Cp4.1L.G01g08040 DUF4228 domain protein
5142385 5146738 Cp4.1LG01g07900 Hexosyltransferase
5147747 5148797 Cp4.1LG01g07980 CASP-like protein
5149799 5151784 | Cp4.1LG01g07910 ”ansc“pt'onlfﬁgtor MYB97-
5153580 5158904 | Cpd.1LG01gosooo | Methylenetetrahydrofolate
reductase
Protein STRUBBELIG-
5159423 5164395 Cp4.1LG01g07940 RECEPTOR EAMILY 5-like
5165836 5168489 Cp4.1L.G01g08010 5'-deoxynucleotidase
5169306 5177682 | Cp4.1LG01g07930 | nospholipid-transporting
ATPase
5169648 5170079 | Cpa.1LG01g07970 |  "rotein kinase domain-
containing protein
Protein CHROMATIN
5177853 5195733 Cp4.1LG01g08020 REMODELING
protein indeterminate-domain
5199600 5202183 Cp4.1LG01g07880 5, chloroplastic-like isoform X1
5206489 5208772 Cp4.1L.G01g07890 | transcription factor bHLH111
5213180 5221410 Cp4.1L.G01g07920 | Sm domain-containing protein
5922481 5997897 Cp4.1L.G01g07960 eukaryotic translation initiation
' factor 2 gamma subunit
5228160 5232416 | Cpa.1LG01g07950 | 2MNC finger CCCH domain-
containing protein 17
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5233007 5242476 | Cp4.1LG01g07710 TObamOV'L“S multiplication 1
omolog
5243696 5246687 Cp4.1LG01g07840 phytosulfokine receptor 1
5246964 5247823 Cp4.1L.G01g07730 MLP-like protein 328
5249000 5249462 Cp4.1L.G01g07770 MLP-like protein 328
Polyketide cyclase/dehydrase
5254154 5260803 Cp4.1L.G01g07720 | and lipid transport superfamily
protein
5257437 5259943 Cp4.1LG01g07860 Unknown protein
5263963 5264687 Cp4.1L.G01g07750 MLP-like protein 328
5266793 5267508 Cp4.1LG01g07760 MLP-like protein 329
5269144 5269890 Cp4.1L.G01g07740 MLP-like protein 329
5271688 5277464 | Cpd.1LG01g07780 | -€ucine-rich repeat protein
kinase family protein
5278368 5280625 | Cpa.1LGo1go7s1o | 9ioperellin Zét_’ﬁféd'oxyge”ase
ADP-ribosylation factor
5282150 5303933 Cp4.1LG01g07830 GTPase-activating protein
AGD4-like isoform X1
5304788 5305178 Cp4.1L.G01g07700 Unknown protein
Hydroxyproline-rich
5306936 5309490 Cp4.1LG01g07800 | glycoprotein family protein,
putative isoform 2
anthranilate synthase beta
5310325 5316358 Cp4.1L.G01g07850 subunit 1, chloroplastic-like
5321598 5321921 | Cpa.1LG01g07790 | CLAVATAY EgR'RELATED
5324029 5326894 Cp4.1L.G01g07870 Unknown protein
5329568 5332308 Cp4.1L.G01g07820 Nudix hydrolase
5334482 5339681 | Cp4.1LG01g07680 M'toge”'alfitr:‘;g;ed protein
subtilisin-like protease
5341879 5346704 Cp4.1L.G01g07660 SBT4.14
5348097 5365741 Cp4.1L.G01g07580 DNA helicase
5366876 5370716 Cp4.1L.G01g07600 Annexin
5374541 5378168 | Cpd.1LG01g07650 |  /NG-type ES ubiquitin
transferase
Encodes a protein whose
5378725 5380044 Cp4.1L.G01g07570 expression is responsive to
nematode infection, putative
5383045 5391608 | Cp4.1LG01g07560 | L Pnosphatidylinositol-3-
phosphate 5-kinase
5398240 5398613 Cp4.1LG01g07690 Unknown protein

128




X Vg

» ~ Estudio de asociacién (GWAS) para caracteres vegetativos con valor agronémico en Cucurbita

pepo L.
Quinolinate
5400962 5407735 Cp4.1L.G01g07590 phosphoribosyltransferase
[decarboxylating]
5408312 5409403 Cp4.1L.G01g07610 | SGL domain-containing protein
5414134 5414511 | Cp4.1LG01g07630 | , MYP-related transcription
factor, partner of profilin-like
5414405 5419686 Cp4.1LG01g07550 protein WVD2-like 7
5424453 | 5425280 | Cpa.1LGO1go7670 | MYP/SANT-like DNA-binding
domain protein
5426027 5427307 Cp4.1L.G01g07620 Unknown protein
5427802 5429893 Cp4.1LG01g07640 Unknown protein
5432115 5435506 Cp4.1L.G01g07510 | Auxin efflux carrier component
Protein of unknown function,
5439461 5440000 Cp4.1LG01g07430 DUE538
5442119 5447675 | Cp4.1LG01g07530 | S0 ribosomal protein S17,
chloroplastic
Protein of unknown function
5448563 5453377 Cp4.1LG01g07540 DUF2359. transmembrane
5470474 5475919 | Cp4.1LG01g074do | CYSteine-rich receptor-like
protein kinase 10
5478751 5487613 | Cp4.1LGO1g07470 | CNTH domain-containing
protein
5490383 5494404 | Cp4.1LGO1g07500 (1->3)-beta-glucan
endohydrolase
5498784 5501874 | Cp4.1LGO01g07520 | Protein T'FY)(le"'ke Isoform
5506593 5506985 | Cp4.1LG01g07420 Endoplasmic reticulum
transmembrane protein
5509206 5513658 | Cpd.1LG01g07460 | CYSteine-rich repeat secretory
protein 12-like
ubiquitin-conjugating enzyme
5515405 5519927 Cp4.1L.G01g07450 E2 variant 1B-like
5520685 5521248 Cp4.1LG01g07490 Polcalcin Jun o
5522406 5539120 Cp4.1LG01g07480 protein VAC14 homolog
nuclear pore complex protein
5541751 5552934 Cp4.1L.G01g07300 NUP155
5553388 5556662 | Cp4.1LGO1go72s50 | ARM mpgr"’gt;‘rf’erfam”y
5557372 5560280 Cp4.1L.G01g07280 | Integrator complex subunit 7
5561632 5565636 | Cp4.1LG01g07380 UDP-3-O-acyl-N-
acetylglucosamine deacetylase
5570116 5575758 | Cp4.1LG01g07290 m'cmt”b“'%a_js_‘l’icl!gted protein
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5578075 5578566 Cp4.1L.G01g07390 S-protein homolog
5579884 5580357 Cp4.1L.G01g07400 S-protein homolog
5581744 5582490 Cp4.1L.G01g07410 S-protein homolog
5584119 5587390 Cp4.1L.G01g07260 adagio protein 3-like
5588761 5590441 Cp4.1LG01g07270 Unknown protein
5591698 5594772 | Cp4.1LG01g07370 CRAL-TRIO domain-
containing protein
5595367 5508937 | Cpd.1LG01g07330 | /\Spartate-semialdehyde
dehydrogenase
5601525 5603143 | Cpa.1LG01g07360 |  RING-type ES ubiquitin
transferase
5605231 5612010 Cp4.1LG01g07310 | Tryptophanyl-tRNA synthetase
5612035 5617300 | Cpd.1LG01g07350 | © POX-type gfg‘;‘;‘g'coma‘”'”g
5618065 5622024 Cp4.1LG01g07320 B-like cyclin
alpha,alpha-trehalose-
5627484 5631457 Cp4.1L.G01g07340 phosphate synthase [UDP-
forming] 6-like
5632574 | 5636354 | Cp.1LGO1g07180 | NGALStress s eption Factor
5634810 5638150 Cp4.1L.G01g07100 vacuolar iron transporter 1
vacuolar fusion protein CCZ1
5638953 5646282 Cp4.1LG01g07160 homolog B-like isoform X2
S-adenosyl-L-methionine-
5649614 5651962 Cp4.1L.G01g07200 | dependent methyltransferases
superfamily protein, putative
5655200 5661492 | Cpa.1LG01g07120 | Microtubule-associated protein
futsch-like
5663645 5671093 Cp4.1L.G01g07220 | cytochrome P450 714A1-like
RING finger and
5668922 5675515 Cp4.1L.G01g07150 transmembrane domain-
containing protein 2-like
5676112 5683275 | Cpd.1LG01go7130 |  Hvdroxyacylglutathione
hydrolase
5682436 5689303 | Cp4.1LGo1go7210 | ABCL dogz'tg;ﬁoma'”'”g
5690736 5695350 | Cpa.1LGO1g07110 | Rnodanese ‘g‘r’gg:i'rrl"coma'”'”g
5699292 5700637 Cp4.1L.G01g07170 WRKY protein
5702333 5705484 | Cp4.1LG01g07230 ”ansmembral?lfepmte'” 87A-
5707041 5711868 | Cpa.1LGO1g07190 | -eucine-rich receptor-like
protein kinase family protein
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5713166 5716161 | Cpa.1LG01g07240 | J-DOX domain-containing
protein 62-like
5715531 5719789 Cp4.1L.G01g07140 | Cation-transporting ATPase
5727882 5734870 Cp4.1L.G01g11980 Histidine kinase
5734949 5751321 | Cpd.1LGO1g11810 calmodulin-binding
transcription activator 4
5752699 5755298 Cp4.10.G01g11830 Unknown protein
Protein of unknown function
5752913 5753125 Cp4.1L.G01g11910 (DUF 3339)
5779955 5780705 Cp4.1L.G01g11900 | MADS-box transcription factor
agamous-like MADS-box
5782719 5785746 Cp4.1L.G01g11860 orotein AGL9 homolog
5787938 5789740 | Cpa.1LGO1gliggo | Sduamosapromoter-binding-
like protein 16
5791217 | 5801354 | Cp4.1LGOlgliggp | 'otein of unknown function
ps. g (DUF1664)
5801508 5803931 Cp4.1L.G01g11930 | Fcf2 domain-containing protein
5804277 5808446 Cp4.1L.G01g11780 protein LAZY 1-like
proton pump-interactor
5809234 5813773 Cp4.1L.G01g11960 BIP131-like isoform X1
5814396 5815148 Cp4.1L.G01g11840 Unknown protein
5818048 5819055 Cp4.10.G01g11870 Unknown protein
5820767 5821070 Cp4.1LG01g11920 Unknown protein
heavy metal-associated
5821737 5822789 Cp4.1LG01g12000 | isoprenylated plant protein 8-
like
5824075 5824449 Cp4.1L.G01g12010 | transcription factor TCP20-like
ACT domain-containing
5827855 5831925 Cp4.1L.G01g11940 orotein ACRA-like
5830056 5835729 | Cpd.1LGO1gl1790 | " cpudyl-prolyl cis-trans
isomerase
5836218 5845141 | Cp4.1LGO1gl1800 | CYF domain-containing
protein
auxin-responsive protein
5846847 5847389 Cp4.1L.G01g11770 SAUR36-like
5849839 5853673 | Cpa.1LGO1gl17e0 | ollenOlee lallergen and
extensin family protein
5849839 5851183 Cp4.1L.G01g12020 Unknown protein
5854659 5858070 | Cpa.1LGO1g11950 | Chalcone-flavonone isomerase
family protein
5658476 | 5862998 | Cpa.lLGOlgligep | °ZI° renseriprion factor 18-
5865470 5880348 Cp4.1L.G01g11970 Expansin
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5876719 5882881 | Cpa.1LGO1gl1g50 | RIVA (guanine(26)-N(2))-
dimethyltransferase
5883346 5888480 Cp4.1L.G01g11820 Alpha-galactosidase
5889757 5889990 Cp4.1L.G01g11630 Unknown protein
5894275 5902037 Cp4.1LG01g11670 Potassium transporter
5005241 5008724 | Cp4.1LGO1g11660 | POt NRgll/_EIeR FAMILY
5009954 5911204 | Cp4.1LGO1gliseo | OB domain-containing
protein
5-amino-6-(5-phospho-D-
5913856 5916893 Cp4.1L.G01g11720 ribitylamino)uracil
phosphatase, chloroplastic
5917188 5924545 | Cp4.1LG01g11700 Uroporphyrinogen
decarboxylase
5923140 5928637 Cp4.1LG01g11550 ADP,ATP carrier protein
5029509 5933527 | Cpd.1LGO1gl1540 | Sr-like domain-containing
protein
5933422 5937710 | Cpd.1LGO1gl1690 | RiPosome biogenesis protein
NOP53
5938150 5948170 Cp4.1LG01g11710 Unknown protein
5949329 5952268 Cp4.1L.G01g11590 Amino acid transporter
5954110 5957297 Cp4.1LG01g11600 Amino acid transporter
5059401 5063918 | Cpa.1LGO1gl1650 | alPha-soluble NSF attachment
protein 2-like
5064703 5967304 | Cp4.1LGO1gli640 | ' cPude Cha";i[(i'ease factor 1
5968139 5971549 Cp4.1L.G01g11730 | cation/H(+) antiporter 15-like
5972367 5972621 Cp4.1LG01g11620 | Neuronal PAS domain protein
5073688 5975414 | Cp4.1LGO1gl1570 |  Neuronal PAS domain-
containing protein 4
5976353 5976988 Cp4.1L.G01g11740 PRA1 family protein
5977036 5979477 Cp4.1LG01g11750 Unknown protein
Leucine-rich repeat receptor-
5980111 5983459 Cp4.1L.G01g11680 like protein kinase IMK2
5982816 5988590 Cp4.1L.G01g11580 sorting nexin 2B-like
5089026 5093699 | Cpa.1LGO1gl1e10 | Origin of replication complex
subunit 4
5999324 6000001 | Cpa.1LGO1gl1450 | 2DSCisic ac'd“rﬁgeptor PYL4-
6003528 6007003 | Cp4.1LGO1g11430 | Protein trichome birefringence-
' like 33
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FUNCTIONS IN:
molecular_function unknown;
LOCATED IN: endomembrane
6007812 6016176 | Cp4.1LG01g11410 system: EXPRESSED IN: 22
plant structures; EXPRESSED
DURING: 13 growth stages;
6017269 6028681 | Cpd.1LGO1gl1490 | Mannosyl-glycoprotein endo-
beta-N-acetylglucosaminidase
Formylglycinamide
6030198 6034896 Cp4.1L.G01g11500 ribonucleotide
amidotransferase
LOB domain-containing
6038761 6039759 Cp4.1L.G01g11400 protein
6047768 6050325 Cp4.1L.G01g11470 Ferritin
6051648 6054240 Cp4.1L.G01g11440 40S ribosomal protein S4
multiple inositol polyphosphate
6054491 6061666 Cp4.1L.G01g11520 ohosphatase 1-like isoform X1
eukaryotic translation initiation
6062702 6066580 Cp4.1L.G01g11480 factor 2 subunit alpha homolog
S-adenosyl-L-methionine-
6067527 6070842 Cp4.1L.G01g11530 | dependent methyltransferases
superfamily protein
6072124 6077345 | Cpa.1LGOlgl1s1o | Sisterchromatid cohesion 1
protein 1
6080536 6081246 Cp4.1L.G01g11460 Glutaredoxin
6082343 6084066 | Cp4.1LG01g11420 Protein-serine/threonine
phosphatase
Lethal(2) giant larvae protein-
6087006 6099540 Cp4.1L.G01g11330 like protein SRO77 isoform X2
6102309 6105070 Cp4.1L.G01g11360 | Omega-3 fatty acid desaturase
6105189 6107868 | Cpd.1LGO1g11300 | I nosphoribosylanthranilate
isomerase
6109429 6111489 | Cp4.1LG01gl1260 | Zncfinger CCCH domain-
containing protein 29-like
2-oxoglutarate (20G) and
6119651 6121977 Cp4.1L.G01g11380 Fe(11)-dependent oxygenase
superfamily protein
6124823 6125825 Cp4.1LG01g11310 Unknown protein
PHD finger protein ALFIN-
6128234 6135451 Cp4.1L.G01g11270 LIKE 2-like
6135923 6139079 | Cp4.1LGO1g11340 | ©TP Sma"p‘;gf;ﬁhatase"'ke
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6143192 6145480 | Cpa.1LGO1gl1390 |  "rotein kinase domain-
contalnlng proteln
6146704 6150754 | Cp4.1LGO1g11250 Phosphoinositide
phospholipase C
6152011 6155778 | Cp4.1LGO1g11370 | " eptidyl-prolyl cis-trans
ISOmerase
6154760 6155538 | Cpa.1LGO1g11280 | Protein EAR';_Y" Q‘OWER'NG
6157732 6162821 | Cpa.1LGO1gl1240 |CPSt eSterani/ l'('(fase CPRD49-
6167111 6168951 | Cp4.1LG01g11320 | VENTAL domain-containing
protein
nuclear pore complex protein
6169943 6174772 | Cp4.1LG01g11350 NUPSSIike
6174460 6179275 Cp4.1L.G01g11290 Cytochrome P450
6184131 6185741 Cp4.10.G01g11180 Protein yippee-like
6186927 6189761 | Cp4.1LGO1g11060 t'Sé\'AR.E coiled-coil homology
omaln-contalnlng proteln
6189899 6192334 Cp4.1L.G01g11130 |60S acidic ribosomal protein PO
6102443 6194646 | Cpd.1LGO1gl1o4o | 9Ylycosyltransterase family 64
protein C4
6196921 6198443 | Cpa.1LGO1gl1190 | Plasmamembrane intrinsic
protein 1;4
6199962 6201214 Cp4.1L.G01g11050 Plasma intrinsic protein 1-1
6202540 6203955 | Cpa.1LGO1gli200 | Plasmamemobrane intrinsic
protein 1;4
6205178 6209911 | Cp4.1LGO1gliz1o | Peroxisomal nicotinamide
adenine dinucleotide carrier
Microsomal signal peptidase 25
6209981 6211912 | Cp4.1LG01g11220 <D subunit (SPG25)
6219123 6223158 Cp4.1LG01g11110 | coronatine-insensitive protein 1
transcription factor
6225349 6226996 | Cp4.1LG01g11020 OIVARICAT Alike
sedoheptulose-1,7-
6231763 6235064 | Cp4.1ILGOIQLIOTO | o o e ehioroplastic
6235460 6239698 Cp4.1L.G01g11160 Adenylosuccinate lyase
6240142 6242508 | Cp4.1LGO1gl1120 | TAD superfamily, subfamily
I11B acid phosphatase
6242955 | 6249135 | Cp4.1LGOlgliogo |  Clucan endo-1,3-beta-D-
glucosidase
GATA type zinc finger
6248709 6251361 Cp4.1L.G01g11140 transcription factor family
protein
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6251983 6255405 | Cpa.1LGO1gl1030 | 'Nucleotide-sugar transporter
family protein
6255030 6255224 Cp4.1L.G01g11170 Unknown protein
6257176 6259068 Cp4.1L.G01g11100 | 60S ribosomal protein L35a-1
6259438 6276722 | Cpa.1LG01gl1230 | /-8 kDaclassl heatshock
protein-like
6277674 6279510 Cp4.1L.G01g11090 Glycosyltransferase
6280117 6286051 Cp4.1L.G01g11150 Glycosyltransferase
WAS/WASL-interacting
6282627 6286051 Cp4.1L.G01g11010 protein family member 2,
putative isoform 1
6290743 6293609 Cp4.1L.G01g10880 cucumisin-like
6297757 6303780 Cp4.1LG01g10970 cucumisin-like
6304006 6304524 Cp4.1LG01g11000 cucumisin-like
6304861 6321706 Cp4.1LG01g10900 Cucumisin-like
6321804 | 6327363 | Cpa.1LGO1glogeo | Mitochondrial substrate carrier
family protein
6328040 6331838 | Cpd.1LGO1gloggo | Protein DAl-related 2-like
isoform X2
6335896 6338580 | Cpd.1LGO1glog3p |  Serine/threonine-protein
phosphatase
6341858 6346681 | Cpd.1LG01gloggo | Ultraviolet-B receptor UVRS-
like isoform X2
S-adenosyl-L-methionine-
6346976 6352689 Cp4.1L.G01g10980 | dependent methyltransferases
superfamily protein
6351289 6354953 | Cp4.1LG01g10910 Tmp'”ongr[)et‘:fn“ase"'ke
ARF guanine-nucleotide
6357760 6363538 Cp4.1L.G01g10950 exchange factor GNOM-like
6366461 6367258 | Cpa.1LGO1glog20 | A T-hook motif nuclear-
localized protein
6370029 6370760 | Cp4.1LG01g10860 LOB domain-containing
protein
ribulose bisphosphate
6373690 6376841 Cp4.1L.G01g10940 carboxylase/oxygenase
activase, chloroplastic
6374843 6381616 Cp4.1L.G01g10870 pumilio homolog 1-like
6387723 6389313 | Cp4.1LG01g10800 glycerol-3-phosphate
acyltransferase 5-like
6300878 | 6392029 | Cpa.1LGOlgio7eo |  RING-type E3 ubiquitin
transferase
6396572 6396835 Cp4.1LG01g10710 DEVIL-like protein
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6403428 6409891 Cp4.1L.G01g10820 Actin-related protein 5
telomere repeat-binding protein
6408102 6411975 | Cp4.1LG01g10770 alike isoform X1
6418949 6420450 Cp4.1L.G01g10840 Expansin
6423545 6430647 Cp4.1L.G01g10750 AP-3 complex subunit beta
protein INVOLVED IN DE
6431321 6436400 Cp4.1L.G01g10830 NOVO 2-like
6436885 6441624 Cp4.1L.G01g10760 Ras-related protein like
6442428 6465590 Cp4.1L.G01g10740 Unknown protein
6467681 6469659 Cp4.1L.G01g10720 CASP-like protein
6468863 6469499 Cp4.1LG01g10850 Unknown protein
6475077 6477000 | Cp4.1LGO1g10780 |9ofZinc f'”ger“ﬁre(’te'” DOF2.4-
6478315 6481030 Cp4.1L.G01g10810 Actin
6481716 6486164 | Cp4.1LGO1glo730 |  Dolichyl-phosphate beta-
glucosyltransferase
6487867 6488580 Cp4.1LG01g10550 Unknown protein
6490252 6492973 | Cp4.1LGO1g10600 (1->3)-beta-glucan
endohydrolase
6494623 6498812 Cp4.1LG01g10660 |Elp3 domain-containing protein
serine/arginine-rich SC35-like
6499285 6503819 Cp4.1L.G01g10630 splicing factor SCL30
6504796 6511194 | Cpa.1LGO1glodp | OXodlutarate dehydrogenase
(succinyl-transferring)
6513013 6523408 Cp4.1L.G01g10680 WAT1-related protein
6521502 6527535 | Cp4.1LGO1g10540 | 'PBP dog';gigi'rfo”ta'”'”g
6530157 6532459 Cp4.1LG01g10690 | zinc finger protein ZAT12-like
6538968 6542897 Cp4.1L.G01g10530 protein ALP1-like
6544125 6549373 Cp4.1L.G01g10580 protein gar2
6550017 6553752 | Cpd.1LGO1glos60 | 20 ribosomal protein .23,
chloroplastic
Protein of unknown function
6555384 6560109 Cp4.1L.G01g10700 (DUF674)
protein-tyrosine-phosphatase
6560631 6565492 Cp4.1L.G01g10590 MKP1-like isoform X2
6569622 6574943 | Cp4.1LGO1gloe7o | Metal tolerance protein 11-like
isoform X1
6578686 6579939 | Cpa.1LG01g10650 | F'ant protei 1589 of unknown
unction
glutathione S-transferase
6580517 6583972 Cp4.1L.G01g10570 DHAR?-like
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6584970 6586729 Cp4.1L.G01g10610 Dirigent protein
6587969 6588727 Cp4.1L.G01g10620 Dirigent protein
6580265 | 6594164 | Cpa.1LGOlgioaeo | SPlcing fathirkiB subunit 3-
6594732 6596492 Cp4.1L.G01g10480 60S ribosomal protein L35
6597741 6599528 | Cpa.1LGO1g10400 | ZXOCYSt S“b;rr(')'tte'iznxom family
6611825 6614252 | Cpa.1LGO1glo420 | UPFO769 protein C21orf59
homolog
6616944 6617993 | Cp4.1LGO1g10390 | 'embrane-associated kinase
regulator 4
6621315 6635540 Cp4.1L.G01g10450 protein MLP1 homolog
6640308 6648785 | Cp4.1LGO1g1l0490 | Protein RDMifli"'ke isoform
6649237 6658312 | Cpa.1LGO1gloado | SACSfamily protein A-like
isoform X1
Serine/arginine-rich splicing
6658894 6662652 | Cpd.1LGO1g10500 | = e 20 e
6663131 6668253 | Cpd.1LGOlgloatp |  Mmacrophage erythroblast
attacher
6669480 6671261 Cp4.1L.G01g10470 |Rho-associated protein kinase 1
6672694 6677833 | Cp4.1LGO1glo430 |  C'\ hydrolase domain-
Contalnlng proteln
6676303 6680470 | Cp4.1LG01g10510 Protein-serine/threonine
phosphatase
6681447 6685115 Cp4.1L.G01g10520 protein IN2-1 homolog B
CDP-diacylglycerol--glycerol-
6685705 6688711 Cp4.1LG01g10270 3-phosphate 3-
phosphatidyltransferase 2
6690439 6704270 | Cp4.1LGO1gl0330 | RaP-GAP TBC domain-
containing protein
6706468 6710011 | Cpa.1LGO1gl0350 |  "rotein kinase domain-
contalnlng proteln
6711393 6715976 Cp4.1LG01g10340 | elongator complex protein 6
6716769 6722074 | Cpa.1LG01g10300 | Z'Mefinger CCCH domain-
contalnlng proteln
ethylene-responsive
6736665 6739575 Cp4.1LG01g10310 | transcription factor RAP2-7-
like
6740878 6754496 | Cpa.1LGO1g10380 | DPUFL9® dg:‘;?;?rfo“ta'“'”g
RNA-binding
6757705 6760111 | Cp4.1LG01g10290 | (RRM/RBD/RNP motifs)
family protein
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6761708 6768741 | Cpa.1LGO1gl0280 | WP dopT(ft';'nCO”ta'”'”g
6773070 6774058 | Cpa.1LGO1gl0320 | OB dor;f(')gfr?”ta'”'”g
6777187 | 6781169 | Cpa.1LGOlglogep | UPiquitin carboxyl-terminal
hydrolase
glycosyltransferase-like
6781339 6786679 Cp4.1L.G01g10370 KOBITO 1
6788945 6794615 Cp4.1LG01g10110 Unknown protein
6790241 6791646 Cp4.1LG01g10360 Cytokinin dehydrogenase
zinc finger CCCH domain-
6795572 6800011 Cp4.1L.G01g10100 containing protein 53-like
isoform X2
6805751 | 6807505 | Cp4.1LG01gl0090 | DUF4283 dporr(;‘tae'irr‘]'conta'”'”g
6808506 6811789 Cp4.1L.G01g10120 Ferric reduction oxidase
6824824 6827107 Cp4.1LG01g10150 nicotinamidase 2
6826820 6828667 Cp4.1LG01g10230 | Thioredoxin-like protein YLS8
6829239 6831053 Cp4.1L.G01g10130 | Jdomain-containing protein
6832160 6834310 Cp4.1L.G01g10180 BTB/POZ domain protein
E3 ubiquitin ligase BIG
6835037 6841508 Cp4.1L.G01g10200 BROTHER-related
6847350 6848102 Cp4.1LG01g10190 | TCP family transcription factor
6849889 6853201 | Cpd.1LGO1glozso | " entatricopeptide repeat-
containing protein
6860892 6873032 Cp4.1L.G01g10240 myosin-1
6873604 6877544 Cp4.1LG01g10210 FAD synthase
6878436 6880889 Cp4.1LG01g10170 | F-box/LRR-repeat protein 20
6881104 6882166 | Cp4.1LGOiglol60 | CRAM dopT:t'e”i'nCO”ta'”'”g
6883685 6896548 Cp4.1L.G01g10140 GEM-like protein 4
6887166 6888544 Cp4.1L.G01g10220 GEM-like protein 4
6897924 6901650 Cp4.1L.G01g09980 | transcription factor SRM1-like
6901877 6905154 | Cp4.1LG01g10070 ret'cu'oca'b";ﬁ"'ke Isoform
6907312 6900008 | Cp4.1LGO1glo0s0 | ASPartyl grrgtteeife family
6913064 6914782 | Cpa.1LG01goggeo | Leucine-rich receptor-like
protein kinase family protein
6919461 6925752 Cp4.1L.G01g10000 Prolyl endopeptidase
6926964 6932094 | Cp4.1LGO1gloo3p |  Serine/threonine-protein
phosphatase
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Protein of unknown function
6933428 6937236 Cp4.1LG01g10080 (DUF3531)
6938030 6945070 | Cp4.1LG01g10040 | Katanin p80 WD4O repeat-
containing subunit B1 homolog
6951196 | 6951729 | Cpa.1LGO1goggsp | rerredoxin-thioredoxin
reductase, variable chain
6952401 6058812 | Cpa.1LG01g09g70 | SPhingoid long-chain bases
kinase 1-like
6959777 6963318 | Cp4.1LG01g10010 | ~/NG-type domain-containing
protein
6963757 6968082 | Cpd.1LG01g09g90 | " entatricopeptide repeat-
containing protein
6968667 6975767 Cp4.1LG01g10020 SAC3 family protein C
6976481 6980631 | Cp4.1LGO1g10050 Gag-Pol
polyprotein/retrotransposon
serine/threonine-protein kinase
6982805 6990137 Cp4.1LG01g09870 CDG1 isoform X2
Transcription termination factor
6990860 6992117 Cp4.1LG01g09940 MTERF5
Transcription termination factor
6994065 6995309 Cp4.1L.G01g09930 MTERFS
6999411 7000325 Cp4.1L.G01g09830 zinc finger protein GIS-like
7001663 7006622 | Cp4.1LG01g09910 | Mediator of RNA polymerase Il
transcription subunit 15a-like

Genes encontrados en la region gendémica del cromosoma 10 para la cuantia en tricomas

para en C. pepo.

P 2
INICIAL P FINAL GEN ID FUNCION FINAL
1007566 | 1012030 | Cp4.1LG10g05170 Auxin response factor
1012546 | 1015894 | Cp4.1L.G10g05200 MLO-like protein
1017056 | 1017469 |Cp4.1LG10g05270 Glutaredoxin
1017968 | 1026844 | Cp4.1L.G10g05190 Guanylate-binding protein
1024214 | 1029773 | Cp4.1LG10g05110 | NAC domain-containing protein 10-like
1029944 | 1030969 | Cp4.1L.G10g05100 | Protein kinase domain-containing protein
1032082 | 1032420 |Cp4.1L.G10g05130 receptor-like protein kinase HSL.1
1036450 | 1037088 |Cp4.1L.G10g05280 | Protein of unknown function (DUF679)
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1037390 | 1054910 | Cp4.1LG10g05210 | NOMeobox-DDT dl‘?{(“ai” protein RLT1-
ike
1052646 | 1056660 |Cp4.1LG10g05090 dnaJ protein homolog 1-like
1056040 | 1056537 |Cp4.1L.G10g05140 Glycogen phosphorylase 1-like
1057769 | 1058689 |Cp4.1L.G10g05180 protein E6-like
protein NUCLEAR FUSION
DEFECTIVE 6,
1061077 | 1062346 | Cp4.1L.G10g05240 chloroplastic/mitochondrial-like isoform
X2
1065931 | 1067512 | Cp4.1LG10g05250 | POt DEHYDRAI&ON"NDUCED 19-
1068862 | 1070999 | Cp4.1LG10g05260 | Protein DEHYDRATION-INDUCED 19
homolog 4-like
ethylene-responsive transcription factor
1076653 | 1077054 | Cp4.1LG10g05030 A-like
1078992 | 1083182 |Cp4.1L.G10g05040 | auxin-repressed 12.5 kDa protein-like
1083390 | 1088914 | Cp4.1LG10g04910| RING-type domain-containing protein
1089869 | 1091017 |Cp4.1LG10g05060 fe(2+) transport protein 1-like
1091229 | 1101599 | Cpa.1LG10gos020|  91YOXysomal processing protease,
' glyoxysomal isoform X1
1104122 | 1105535 |Cp4.1L.G10g04940 dof zinc finger protein DOF1.4
B3 domain-containing transcription
1109915 | 1110496 |Cp4.1LG10g05050 factor LEC2
1113020 | 1115170 |Cp4.1L.G10g04980 30S ribosomal protein S5
1115416 | 1116003 |Cp4.1LG10g04880 VQ motif-containing protein 4-like
non-classical arabinogalactan protein 31-
1117121 | 1118386 |Cp4.1L.G10g04900 like
1119287 | 1122381 |Cp4.1L.G10g04960 | serine/threonine-protein kinase HT1-like
1130257 | 1137141 | Cp4.1LG10g04970| UBC core domain-containing protein
1138139 | 1147146 | Cp4.1LG10g05000 DNA-directed RNBA polymerase subunit
' eta
1149309 | 1149989 | Cp4.1LG10g05010 | =2 “biq“i“”'pmtﬁi{(‘ ligase RMATH1-
ike
1152138 | 1153110 |Cp4.1L.G10g04930 | heat stress transcription factor B-2a-like
1153440 | 1156466 |Cp4.1L.G10g04890 monothiol glutaredoxin-S17-like
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1156602 | 1163734 | Cp4.1LG10g04990 | RNA po'ymerasgu'gl};"’i‘tnzcr'pt'on factor B
1164920 | 1167395 |Cp4.1L.G10g04950 60S ribosomal protein L4
1168743 | 1172310 | Cp4.1LG10g04920 interactor of constitutive active ROPs 2,
chloroplastic-like
mitochondrial import inner membrane
1173921 1 1175463 | Cp4.1LG10g04700 translocase subunit TIM14-1-like
1176206 | 1179874 | Cp4.1LG10g04720 protein IQ-DOMAIN 1-like
1182664 | 1183470 | Cp4.1LG10g04800 Protamine P1 family protein
1185644 | 1186291 | Cp4.1L.G10g04840 Unknown protein
1188330 | 1189780 |Cp4.1L.G10g04830 cell number regulator 8-like
1192530 | 1194575 | Cp4.1L.G10g04730 Peroxidase
1195550 | 1201062 |Cp4.1L.G10g04820 dnaJ protein P58IPK homolog
1202501 | 1203235 | Cp4.1L.G10g04690 | fasciclin-like arabinogalactan protein 11
1205495 | 1206256 | Cp4.1LG10g04790 Methy'"a”Sf—tlm‘igma'”'Coma'“'”g
1208138 | 1210477 | Cpa.1L.G10q04780 serine/threonine-protein kinase-like
pa. 9 protein CCR1
1212635 | 1213724 | Cp4.1LG10g04770| plasma membrane intrinsic protein 2
1214657 | 1221037 | Cpa.1LG10goag10| — RA-GAP TB(;rg?eTna'”'coma'”'”g
1222454 | 1222798 |Cp4.1L.G10g04870 aquaporin PIP2-2-like
1222911 | 1223162 |Cp4.1L.G10g04860| plasma membrane intrinsic protein 2
1223766 | 1229506 |Cp4.1L.G10g04850 Aquaporin-like protein
1235107 | 1235607 |Cp4.1L.G10g04680 60S ribosomal protein L12-like
1236614 | 1240096 |Cp4.1L.G10g04710 CASP-like protein
1241922 | 1245385 | Cp4.1LG10g04760 Auxin response factor
1255475 | 1258175 | Cpa.1LG10goa7s0| CYtokinin riboside 5-monophosphate
phosphoribohydrolase
1262951 | 1265557 | Cp4.1L.G10g04740 cyclic nucleotide-gated channel 15
1270136 | 1281354 | Cpa.1LG10god620 |  Cthylene-insensitive protein 2-like
isoform X1
1299343 | 1303397 | Cp4.1LG10g04640 Isocitrate dehyd_rogenase _[NAD] subunit,
mitochondrial
1304762 | 1305133 | Cp4.1L.G10g04560 Auxin responsive SAUR protein
1310312 | 1310575 | Cp4.1L.G10g04610 Unknown protein
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1311295 | 1318662 |Cp4.1LG10g04590| 1M myb'typsrgfer?na'”'CO”ta'”'”g

1319428 | 1336823 | Cp4.1L.G10g04570 Abc transporter g family member

1335386 | 1337222 | Cp4.1L.G10g04660 Unknown protein

1337759 | 1341993 | Cp4.1L.G10g04670 | Protein kinase domain-containing protein

1343880 | 1350227 |Cp4.1L.G10g04650 RNA polymerase sigma factor sigF

1349301 | 1349543 | Cp4.1L.G10g04600 transcription factor TCP11-like

1351052 | 1356151 |Cp4.1L.G10g04630 RNA polymerase sigma factor

1359701 | 1365808 |Cp4.1L.G10g04550 cell division cycle 48

1367852 | 1370092 | Cp4.1LG10g04580 Transcription |n|t|at_|on factor TFIID

subunit 8

1370654 | 1372390 | Cp4.1LG10g04530 thylakoid lumenal 15._0 k_Da protein 2,
chloroplastic-like

1372714 | 1373091 | Cp4.1LG10g0a3g0 | SAUR-like aux;ggﬁ;p"”s"’e protein

1375040 | 1376022 |Cp4.1L.G10g04420 Acylphosphatase

1380650 | 1382874 | Cpa.1LG10goad10| eavy metal-associated isoprenylated
plant protein 6-like

1386841 | 1388013 |Cp4.1L.G10g04380 S-adenosylmethionine synthase

1389369 | 1401841 | Cp4.1LG10g04450 protein PTST .homolog 3, chloroplastic

isoform X2

1403290 | 1404589 |Cp4.1L.G10g04510 GDSL esterase/lipase

1405466 | 1410714 |Cp4.1L.G10g04440 Histidine--tRNA ligase

1411571 | 1414779 | Cp4.1LG10g04430 Carbonic anhydrase

1418792 | 1421906 |Cp4.1LG10g04500 Pectate lyase

1422303 | 1427524 | Cpa.1LG10g04370 Serine/threonine protein phqsphatase 2A
regulatory subunit

1431950 | 1433676 |Cp4.1L.G10g04400 aquaporin TIP1-1

1439542 | 1447051 |Cp4.1L.G10g04480| WD repeat-containing protein 3-like

1447670 | 1454351 |Cp4.1L.G10g04460 | Gln-synt_C domain-containing protein

1455683 | 1459899 | Cp4.1L.G10g04470 Glutamine synthetase

1461913 | 1463634 | Cp4.1L.G10g04490 Expansin

1464537 | 1464845 | Cp4.1L.G10g04540 thaumatin-like protein 1b

1466562 | 1496357 | Cp4.1L.G10g04520| protein SHOOT GRAVITROPISM 6

1514548 | 1529836 |Cp4.1L.G10g04350 Threonine dehydratase
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1530242 | 1531876 | Cp4.1LG10g04360 Pe”tat”COpEpt:)Or'gt':ﬁeat'comai”ing
1534647 | 1536651 |Cp4.1L.G10g04320 Exostosin family protein
1540837 | 1543678 | Cp4.1LG10g04330|  Sulfite eXpo”g';oTtg;JnE/ SafE family
1544459 | 1546186 |Cp4.1L.G10g04340 60S ribosomal protein L24-like
1547782 | 1549261 |Cp4.1LG10g04300 home‘)bo""e“cmgzz_iﬁf:r protein ATHB-
1554694 | 1557225 | Cpd.1.G10g04310 | "OMeOPOXleUcing zipper protein ATHB-
1558667 | 1564687 |Cp4.1L.G10g04290 Pyruvate kinase family protein
1566533 | 1572057 | Cp4.1LG10g04280 L'g'c‘fu'l\gglf;fgﬁfazf?rzggo
1572195 | 1573574 |Cp4.1L.G10g04180 | AT-hook motif nuclear-localized protein
1574683 | 1578799 |Cp4.1L.G10g04250 Phosphopyruvate hydratase
1579356 | 1582709 |Cp4.1L.G10g04230 | splicing factor U2af small subunit B-like
1584095 | 1592118 | Cp4.1LG10g04220 serine/threonine-;?irﬁéein kinase CTR1-
1593038 | 1598092 | Cp4.1LG10g04070| DUF4378 domain-containing protein
1593038 | 1596020 |Cp4.1L.G10g04240 Fructose-bisphosphate aldolase
1601017 | 1602393 |Cp4.1L.G10g04100 RAB6G-interacting golgin
1603012 | 1609572 | Cp4.1LG10g04140 | pleiotropic drug resistance protein 2-like
1612550 | 1615042 | Cp4.1L.G10g04170 Protein BUD31-like protein
1615268 | 1619211 | Cp4.1LG10g04130 serine/threonine-pr;)ifgn kinase D6PKL1-
1620068 | 1621274 | Cp4.1LG10g04090| 60S acidic ribosomal protein P2-like
1622726 | 1626309 |Cp4.1L.G10g04260 | IQ domain-containing protein IQM3-like
1627985 | 1629843 | Cp4.1L.G10g04200 GDSL esterase/lipase

1630025 | 1631350 |Cp4.1L.G10g04110 GDSL esterase/lipase

1634702 | 1641127 | Cp4.1LG10g04150 ”ansc”ptio”;&‘gﬂf‘tiitolnzfa"tor TFIID
1643495 | 1644013 | CpA.LLGI0904ZT0| it o e prtein 4
1646697 | 1649038 | Cp4.1L.G10g04190 Purple acid phosphatase
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1650851 | 1652186 |Cp4.1L.G10g04120| protein TERMINAL FLOWER 1-like
1653099 | 1653743 | Cp4.1L.G10g04080 Germin-like protein
1657161 | 1658408 |Cp4.1L.G10g04160 F-box domain-containing protein
1661697 | 1666967 |Cp4.1L.G10g04210 Cell division protein ftsZ, putative
1670317 | 1671483 | Cp4.1LG10g03900 Pentatricopeptide repeat-containing
' protein
1674872 | 1675390 | Cp4.1L.G10g03980 Unknown protein
1-(5-phosphoribosyl)-5-[(5-
1677013 | 1680022 | Cp4.1LG10g03940 phosphoribosylamino)methylideneamino]
' imidazole-4-carboxamide isomerase,
chloroplastic
1680291 | 1682631 |Cp4.1L.G10g03960 | cytochrome b-c1 complex subunit 9-like
1683698 | 1684522 | Cp4.1L.G10g03870 Unknown protein
1688315 | 1694434 | Cp4.1L.G10g03910 Signal recognition particle protein
1694590 | 1697155 | Cp4.1LG10g04050 Pentatricopeptide repeat-containing
' protein
1696999 | 1698706 |Cp4.1L.G10g03880 Small nuclear ribonucleoprotein G
1700978 | 1703217 |Cp4.1L.G10g04060 Auxin responsive SAUR protein
1705154 | 1709641 | Cpa.1LG10g03920| PrOren ORANGELIKE, chloroplastic-
ike
1710492 | 1716130 |Cp4.1L.G10g03930 sorting nexin 1-like
1719483 | 1721136 |Cp4.1L.G10g03990 NAC domain-containing protein
vacuolar protein sorting-associated
1722635 | 1725277 | Cp4.1LG10g03950 orotein 55 homolog isoform X1
1725826 | 1740131 | Cpa.1LG10g04010| | evatricopeptide repeat (TPR)-like
superfamily protein
1740986 | 1741928 |Cp4.1L.G10g04020 Casparian strip membrane protein 1
1742978 | 1749725 |Cp4.1L.G10g04000 | mRNA-decapping enzyme-like protein
1750402 | 1763045 |Cp4.1L.G10g04030 LETM1 domain-containing protein
1758300 | 1763655 | Cp4.1LG10g03970| protein trichome birefringence-like 8
1764190 | 1768220 | Cp4.1L.G10g03890 IAA-amino acid hydrolase ILR1
1764535 | 1764889 | Cpa.1LG10g04040 Pentatrlcopeptldeprrzpt)s?r;[-l|ke superfamily
Protein GL2-INTERACTING
1777068 | 1778455 | Cp4.1L.G10g03840 REPRESSOR 1
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1787835 | 1788566 | Cp4.1L.G10g03860 Transcription repressor
1792934 | 1793538 | Cp4.1LG10g03760 Unknown protein
1793023 | 1793484 | Cp4.1L.G10g03690 Transcription repressor
1794370 | 1798820 |Cp4.1L.G10g03710 | lipid droplet-associated hydrolase-like
1799493 | 1802165 | Cp4.1L.G10g03790 HVA22-like protein
1801587 | 1802072 | Cp4.1LG10g03670 COPII coat assembly protein SEC16,
' putative
transcription factor E2FA-like isoform
1803394 | 1809770 | Cp4.1LG10g03730 X1
1809739 | 1814404 | Cp4.1LG10g03830 NDR1/HIN1-like protein 3
1816273 | 1817120 | Cp4.1LG10g03750 Unknown protein
1816909 | 1818303 | Cp4.1LG10g03780 Eukaryotic aspartyl protease family
' protein
1820435 | 1820842 |Cp4.1L.G10g03810 Regulatory particle non-ATPase 10
1826990 | 1834499 |Cp4.1LG10g03700| Exocyst subunit Exo70 family protein
1835692 | 1842538 | Cp4.1LG10g03800 Ribosome biogenesis protein NSA2
' homolog
1843894 | 1844409 | Cp4.1LG10g03770| RING-H2 finger protein ATL70-like
1847124 | 1850081 | Cp4.1LG10g03720 alpha-ketoglutarate-dependent
dioxygenase alkB homolog 6
1851654 | 1855516 |Cp4.1L.G10g03680 Protein-lysine N-methyltransferase
1851869 | 1852624 |Cp4.1L.G10g03850 SAM domain-containing protein
1856020 | 1875161 |Cp4.1LG10g03820| Proten CHROMA;LN REMODELING
1866040 | 1866387 |Cp4.1L.G10g03740 MuDRA-like transposase
1879334 | 1882763 | Cp4.1LG10g03620 gibberellin 20 oxidase 2-like
1881249 | 1889050 |Cp4.1L.G10g03560 | E3 ubiquitin-protein ligase RGLG3-like
1890413 | 1895122 | Cp4.1LG10g03570 S-adenosyl-L-methionine-dependent
' methyltransferases superfamily protein
pentatricopeptide repeat-containing
1902391 | 1909634 | Cp4.1L.G10g03650 protein At2g21090-like isoform X2
1920825 | 1926660 |Cp4.1L.G10g03550 Histone deacetylase
1927179 | 1931638 | Cp4.1L.G10403630 2-oxoisovalerate dehydrogenase subunit
pa. g alpha 2, mitochondrial
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1930773 | 1934303 |Cp4.1L.G10g03580 3'(2"),5'-bisphosphate nucleotidase
1934560 | 1934781 |Cp4.1LG10g03600 3'(2"),5'-bisphosphate nucleotidase
1935691 | 1935912 |Cp4.1L.G10g03590 3'(2"),5'-bisphosphate nucleotidase
1936681 | 1941274 |Cp4.1L.G10g03640 | SWIM-type domain-containing protein
1941409 | 1943009 | Cp4.1LG10g03660 photosystem | reaction center subunit N,
chloroplastic-like
1943662 | 1947182 | Cpa.1LG10go3s10| VADP(P)H-guinone oxidoreductase
subunit O, chloroplastic
1945120 | 1950066 | Cp4.1LG10g03520 mltogen-actlva_ted protein kinase kinase
kinase 3-like
1953896 | 1962514 | Cp4.1LG10g03530 NAC domain-containing protein
1963415 | 1973391 | Cp4.1LG10g03540 | phosphatidylinositol 4-kinase beta 1-like
1974620 | 1987610 | Cp4.1LG10g03500 AAA domain-containing protein
1985903 | 1987732 | Cp4.1LG10g03460 | Aminotran_5 domain-containing protein
1987977 | 1988183 | Cp4.1L.G10g03480 Unknown protein
1991519 | 1992064 | Cp4.1LG10gozdgo| eIl wall /vacuolar inhibitor of
fructosidase 2
chromatin assembly factor 1 subunit
1993033 | 1997462 | Cp4.1L.G10g03450 FAS? isoform X1
1998127 | 1999138 | Cp4.1L.G10g03410 transcription factor IND-like
2002055 | 2007938 | Cpa.1LG10g03400 | ZNC finger CCCH domain-containing
protein 38 isoform X2
2018858 | 2027538 | Cp4.1L.G10g03440 uridylate kinase
2037028 | 2038200 |Cp4.1L.G10g03430 RING-type E3 ubiquitin transferase
2045584 | 2045841 | Cp4.1L.G10g03510 Protein IDA-LIKE 2
2049807 | 2064296 |Cp4.1L.G10g03470 protein TONSOKU isoform X1
2065440 | 2069409 |Cp4.1L.G10g03420 autophagy-related protein 13b
2075728 | 2077723 | Cp4.1L.G10g03320 RING-type E3 ubiquitin transferase
2078847 | 2081893 | Cp4.1L.G10g03300 Actin
2083119 | 2086017 |Cp4.1LG10g03390 WAT1-related protein
2086894 | 2087463 |Cp4.1LG10g03280 Transmembrane protein
2088498 | 2089661 | Cpa.1LG10g03290 |  Pollen-specific leucine-rich repeat
extensin-like protein 1
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2089878 | 2091787 | Cp4.1L.G10g03270 WAT1-related protein
2005567 | 2098744 |Cpa.1LG10go3250| T IS N-terminal domain-containing
protein
2102974 | 2109609 |Cp4.1L.G10g03370 | WD repeat domain-containing protein 83
2114592 | 2121034 | Cp4.1L.G10g03330 Cellulose synthase
2122441 | 2122836 |Cp4.1L.G10g03360 Unknown protein
2123545 | 2126466 | Cpa.1LG10g03260 ribonuclease P protein subunit p25-like
protein isoform X2
2126900 | 2134570 | Cp4.1L.G10g03240 | RNA-binding protein 39-like isoform X1
2135533 | 2141601 |Cp4.1LG10g03220 protein LIKE COV 2-like
2143160 | 2148454 | Cp4.1L.G10g03350 | Ribonucleoside-diphosphate reductase
2149244 | 2155260 | Cpa.1LG10g03310 | Non-specific Selr('irr‘g;?reo”'”e protein
2157881 | 2159091 | Cpa.1LG10g03380 ethylene-respons’lb\\/éltqrfnscrlptlon factor
26S proteasome non-ATPase regulatory
2161434 | 2164951 | Cp4.1L.G10g03210 subunit 12 homolog B-like
Encodes a root meristem growth factor,
Belongs to a family of functionally
2165357 | 2167723 | Cp4.1L.G10g03200 redundant ous peptides that are secreted,
putative
2168438 | 2172728 | Cp4.1L.G10g03230 Shikimate dehydrogenase
crossover junction endonuclease
2173884 | 2179725 | Cp4.1L.G10g03340 EME1B-like isoform X1
2180221 | 2184452 | Cpa.1LG10g03110 TSL-kinase interacting protein 1-like
isoform X1
2185200 | 2192438 | Cpa.1LG10go3180|  UDP-rhamnose/UDP-galactose
transporter 4-like
2199330 | 2202926 |Cp4.1.G10g03170 systemin receptor SR160-like
2206612 | 2207614 | Cp4.1L.G10g03040 WRKY protein
2213262 | 2220350 | Cp4.1L.G10g03140 tRNA(His) guanylyltransferase
2217875 | 2221687 | Cp4.1L.G10g03100 ATP synthase 24 kDa subunit
2222210 | 2225070 | Cpa.1LG10g03120 |  '"on-sulfur assembly protein IscA,
chloroplastic-like
2227895 | 2228260 | Cp4.1L.G10g03190 DNA-binding WRKY
2229585 | 2236395 | Cp4.1LG10g03160 | serine/threonine-protein kinase PBS1-like
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2233922 | 2234185 | Cp4.1L.G10g03060 Heat shock protein 40
2235686 | 2237420 | Cp4.1L.G10g03030 Unknown protein
2243626 | 2244573 | Cp4.1L.G10g03130 Unknown protein
2244831 | 2249557 | Cp4.1L.G10g03080 | ABC transporter F family member 5
2250579 | 2260385 | Cp4.1L.G10g03150 Shikimate kinase
2261205 | 2262851 | Cpa.1LG10g03050 stress enhanced prloit;én 2, chloroplastic-
2263612 | 2265610 |Cp4.1LG10g03070 Unknown protein
2266370 | 2278900 | Cpa.1LG10g03090 E3 ublqwtln-protel)rlilgase RKP isoform
2280354 | 2284450 |Cp4.1LG10g02880 | NEDD8-conjugating enzyme Ubc12-like
2286175 | 2287409 | Cp4.1L.G10g02960 Calcium uniporter protein
2288242 | 2289135 | Cp4.1L.G10g02830 | elongation of fatty acids protein 3-like
2290159 | 2291448 | Cp4.1L.G10g02990 | E3 ubiquitin-protein ligase RNF185-like
2295222 | 2296265 | Cp4.1L.G10g02950 Hexosyltransferase
transcription termination factor
2300194 | 2302798 | Cp4.1L.G10g02900 MTERFS, chloroplastic
2303083 | 2306297 |Cp4.1L.G10g02930 Protein DA1-related 1-like
2311453 | 2315203 | Cp4.1L.G10g02970 BEL1-like homeodomain protein 2
2316311 | 2319566 |Cp4.1L.G10g02840| BTB/POZ domain-containing protein
2324571 | 2329751 | Cp4.1LG10g02980 | Protein of unknown function, DUF547
2332876 | 2333328 | Cpa.1LG10g02820 | T H-type transcriptional regulator
protein ptxE
2334639 | 2336564 |Cp4.1LG10g02910 Unknown protein
2337999 | 2342117 | Cpa.1LG10g02810| OXY9en-evolving enhancer protein 1,
chloroplastic
2342572 | 2345818 | Cp4.1LG10g02870| BTB/POZ domain-containing protein
2344436 | 2346429 | Cp4.1L.G10g03010 Unknown protein
2350428 | 2357840 |Cp4.1LG10g03000 Thioredoxin-like protein
2352376 | 2359770 |Cp4.1LG10g02850 | wall-associated receptor kinase-like 14
2364074 | 2384339 |Cp4.1L.G10g02890 | SHR-BD domain-containing protein
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2384810 | 2392053 | Cp4.1L.G10g02860 | SHR-BD domain-containing protein
2393013 | 2394542 | Cp4.1L.G10g02940 Mitochondrial pyruvate carrier
2396097 | 2401153 | Cp4.1L.G10g02920 Nuclear ribonuclease Z
2396500 | 2397675 | Cp4.1L.G10g02730 Aldedh domain-containing protein
2401984 | 2404276 | Cpa.1LG10g03020 Mitochondrial transcription termination
factor family protein
2406349 | 2411710 | Cpa.1LG10g02720 extra-large guanine nuc_leotlde-bmdlng
protein 1-like
B3 domain-containing transcription
2410157 | 2415786 |Cp4.1L.G10g02670 factor VRN 1-like isoform X1
2417885 | 2420710 | Cpa.1LG10g02650 |  Yrdoxal phosphate-dependent
transferases superfamily protein
2423041 | 2430790 | Cp4.1L.G10g02790 cyclin-H1-1-like isoform X1
2431089 | 2431799 | Cp4.1L.G10g02710 dof zinc finger protein DOF3.4-like
2433056 | 2437432 | Cpa.1LG10g02740 | Muclear pore Comﬁ'keg‘ protein NUP58-
2437900 | 2439500 |Cp4.1L.G10g02680 salicylic acid-binding protein 2-like
2440858 | 2442151 |Cpa.1LG10g02690| B hydm'ase';rgt‘:i?]a'”'Conta'”'”9
2443318 | 2447322 | Cp4.1L.G10g02660 Autophagy-related protein 101
2452683 | 2453651 | Cp4.1L.G10g02700 dof zinc finger protein 2-like
2455441 | 2457305 | Cp4.1L.G10g02780 | GLABRAZ expression modulator-like
2458306 | 2458689 | Cp4.1L.G10g02800 GRAM domain-containing protein
2459754 | 2463072 | Cp4.1L.G10g02750 NDbs-Irr resistance protein, putative
2465228 | 2468036 | Cp4.1L.G10g02760 transcription factor HHO5-like
2468263 | 2473412 | Cp4.1LG10g02770| protein misato homolog 1 isoform X1
mitogen-activated protein kinase kinase
2474215 | 2481135 | Cp4.1L.G10g02640 Kinase 5-like isoform X1
2482905 | 2484639 | Cp4.1LG10g02630 Peroxidase
2484920 | 2488791 |Cp4.1LG10g02560 | Protein of unknown function, DUF547
2491276 | 2496861 | Cpa.1LG10g02490 TMEM131—'”;er:tzma'”'co“ta'“'”g
2504450 | 2504716 |Cp4.1L.G10g02520 precursor of CEP7-like
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2508882 | 2509184 | Cp4.1L.G10g02540 precursor of CEP3
2510430 | 2513447 | Cp4.1L.G10g02500 Sulfotransferase
2515011 | 2526020 |Cp4.1LG10g02550 CLTH domain-containing protein
2526735 | 2531379 |Cp4.1LG10g02570 B3 domain-containing protein
LOW QUALITY PROTEIN:

2531173 | 2543945 | Cpa.1LG10g02590 uncharacterized protein LOC103484772
2542434 | 2545150 | Cp4.1L.G10g02510 Heat shock transcription factor
2547491 | 2548804 | Cp4.1L.G10g02530 | Protein of unknown function (DUF1685)
2550344 | 2551991 | Cp4.1L.G10g02600 | SMI1_KNR4 domain-containing protein
2554229 | 2555793 | Cp4.1L.G10g02610 | Remorin_C domain-containing protein
2554512 | 2565557 | Cpa.1LG10g02580| P/ beta'HysrgotLﬁes superfamily
2569386 | 2576052 | Cp4.1L.G10g02620 Protein kinase superfamily protein
2576118 | 2579652 | Cp4.1L.G10g02380 | Protein kinase domain-containing protein
2580643 | 2583146 | Cp4.1L.G10g02370 Transcription factor SPATULA
2585207 | 2592315 | Cpa.1LG10g02460| O 'Y domain-containing protein 3

isoform X1
2505462 | 2601117 | Cpa.1LG10g02330 floral homeotlc_ protein APETALA 2-like

isoform X1
2602201 | 2602446 |Cp4.1LG10g02400 AP2/ERF domain-containing protein
2605039 | 2614123 | Cp4.1LG10g02360 | Protein kinase domain-containing protein
2618206 | 2619978 | Cp4.1L.G10g02340 WRKY3
2621722 | 2627147 | Cp4.1L.G10g02470 Glycosyltransferases
2627482 | 2629601 | Cp4.1L.G10g02480 cysteine proteinase COT44-like
2629857 | 2634774 | Cp4.1L.G10g02390 Protein RER1

Plant protein of unknown function
2629913 | 2632413 | Cp4.1L.G10g02450 (DUF247)
2635130 | 2639840 |Cp4.1L.G10g02420| small RNA degrading nuclease 3-like
2640877 | 2643351 | Cpa.1LG10g02350 mlcrotubulg-assouated protein RP/EB
family member 1C-like

2649645 | 2650544 |Cp4.1L.G10g02440 transcription factor MY B44-like
2653593 | 2661424 |Cp4.1L.G10g02410 MRG domain-containing protein
2663257 | 2665746 |Cp4.1L.G10g02430 MRG domain-containing protein
2670303 | 2678149 | Cp4.1L.G10g02250 Cytochrome P450
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2678445 | 2690990 | Cpa.1LG10g02310 | VP40 repeat-conteining protein HOS15-
2679368 | 2692918 | Cpa.1LG10g02270 pentatricopeptide repeat-containing
' protein ELI1, chloroplastic
2693506 | 2694048 | Cp4.1L.G10g02280 zinc finger protein 7-like
2696637 | 2707961 | Cp4.1L.G10g02290 | Auxin-responsive GH3 family protein
2711867 | 2713484 | Cp4.1LG10g02190 lysine-rich arabln?igkzlactan protein 18-
2716040 | 2718992 | Cp4.1L.G10g02320 Unknown protein
2719682 | 2721709 | Cp4.1LG10g02210 Unknown protein
2723972 | 2726263 | Cp4.1L.G10g02200 subtilisin-like protease SBT1.7
2731779 | 2745233 | Cpa.1LG10g02300 | Chaperone D”a;;gtoe?:]a'” superfamily
2742647 | 2750642 | Cp4.1L.G10g02230 molybdate-anion transporter-like
2750948 | 2753916 | Cpa.1LG10g02260| “\CYI-CoA-binding domain-containing
protein 3
ribonuclease 111 domain-containing
2795114 | 2763673 | Cp4.1L.G10g02220 protein RNCL1, chloroplastic-like
Plant protein of unknown function
2764316 | 2766614 | Cp4.1L.G10g02240 (DUF863)
2772231 | 2773938 | Cp4.1L.G10g02170 Peroxidase
2774827 | 2776158 | Cp4.1L.G10g02040 GRAS domain-containing protein
2781202 | 2790720 | Cp4.1L.G10g02060 Queuosine salvage protein
2782653 | 2788977 | Cpa.1LG10go2160| A cetamidase/ Efggﬁ]m'dase family
2790815 | 2796549 | Cp4.1L.G10g02180 casein kinase Il subunit alpha-like
2803720 | 2805977 |Cp4.1L.G10g02140 N-acetyltransfersfgtgi(;]maln-contalnlng
BTB/POZ domain-containing protein
2806995 | 2811630 |Cp4.1LG10g02030 NPY4-like
2818858 | 2822491 | Cpa.1LG10g02070 | ©1E/POZ and TAZ domain-containing
protein 4
2826893 | 2828347 | Cp4.1L.G10g02020 protein SHORT-ROOT-like
2830884 | 2835221 |Cp4.1L.G10g02090 RING-type E3 ubiquitin transferase
2835926 | 2838366 |Cp4.1LG10g02100| BTB/POZ domain-containing protein
2839291 | 2839731 |Cp4.1L.G10g02120 60S ribosomal protein L26
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2842060 | 2853275 | Cpa.1LG10g02150 Pentatricopeptide repeat-containing
' protein
2853798 | 2859512 |Cp4.1LG10g02110 MY B transcription factor
2861316 | 2865487 | Cpa.1LG10g02130 NADH dehydrogenase [ubiquinone] iron-
' sulfur protein 4, mitochondrial
2863758 | 2870145 | Cp4.1L.G10g02080 Amino-acid N-acetyltransferase
2870693 | 2872397 | Cp4.1LG10g02050 Cyclin-D1-1-like
2872651 | 2877010 | Cpa.1LG10g01980 heptahelical translrp;mbrane protein 4-
ike
2877221 | 2880250 | Cp4.1L.G10g01860 RuvB-like helicase
Uncharacterised conserved protein
2882925 | 2883419 |Cp4.1LG10g01850 UCP031279
2886496 | 2886996 | Cp4.1L.G10g01930 VQ domain-containing protein
2891520 | 2896276 | Cp4.1L.G10g01940 BSD domain-containing protein
2894917 | 2898351 | Cp4.1LG10g01880 | AT domai”":o”tﬁring protein ACR1-
ike
2899821 | 2000285 |Cp4.1LG10go2010| Protein PHLOEM PROTEIN 2-LIKE
A10-like
2001281 | 2902480 |Cpa.1LG10go1990| Protein PHLOEM PROTEIN 2-LIKE
Al10-like
2904103 | 2904507 |Cp4.1L.G10g01890 Phytosulfokine-beta
2907424 | 2908071 | Cp4.1L.G10g01920 basic leucine zipper 8-like
2911162 | 2914504 | Cp4.1L.G109g01870 Growth-regulating factor
AP2-like ethylene-responsive
2922938 | 2926361 | Cp4.1L.G10g01960 transcription factor ANT
inactive LRR receptor-like
2932584 | 2933396 | Cp4.1LG10g01910 serine/threonine-protein kinase BIR2
2935388 | 2048464 | Cpa.1LG10g01950|  DEAD-DOX ATP-dependent RNA
helicase
2942879 | 2951471 | Cp4.1L.G10g01900 Unknown protein
2949031 | 2953256 | Cp4.1L.G10g02000 Unknown protein
2063038 | 2964676 | Cpa.1LG10g01970| L-aminocyclopropane-1-carboxylate
' synthase
2969451 | 2972648 |Cp4.1L.G10g01790 transcription factor MYB36-like
2974494 | 2981534 | Cp4.1LG10g01690 Branched-chain-amino-acid
aminotransferase
2982280 | 2991107 |Cp4.1LG10g01700 protein CROWDED NUCLEI 4
2995591 | 2997426 |Cp4.1L.G10g01800 Homeobox-leucine zipper protein
2999852 | 3001472 |Cp4.1L.G10g01810 | Epidermal patterning factor-like protein
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3003588 | 3005667 |Cp4.1L.G10g01770 Cysteine desulfurase
3006200 | 3010144 |Cp4.1L.G109g01840 myb-like protein X isoform X2
Agamous-like MADS-box protein
3012102 | 3013244 | Cp4.1LG10g01670 AGL61-like isoform X1
3014740 | 3020791 |Cp4.1L.G10g01710 Tubulin alpha chain
3022552 | 3026002 | Cp4.1L.G10g01820 Malate dehydrogenase
3024430 | 3028968 |Cp4.1LG10g01720 Leucine-rich rece_ptor-llke_ protein kKinase
family protein
3030735 | 3033799 |Cp4.1L.G10g01750 Phosphotransferase
3034203 | 3036034 |Cp4.1LG10g01760 transcription factor bHLH19-like
3039860 | 3040767 |Cp4.1L.G10g01780 transcription factor bHLH25-like
COMPASS-like H3K4 histone methylase
3042569 | 3045028 | Cp4.1LG10g01660 component WDR5A
3045894 | 3051489 |Cp4.1L.G10g01730 Kinesin-like protein
3053583 | 3058243 | Cp4.1L.G10g01680 protein SPT2 homolog
3059096 | 3062599 | Cp4.1LG10g01740 PhOSphoe”O'pV&‘\‘ﬁ‘; carboxykinase
3064949 | 3069451 | Cp4.1L.G10g01830 Unknown protein
3077208 | 3078147 | Cp4a.1LG10g01610 Hydroxypro"”e'gfg‘tgi'XCOprOte'”fam"y
3080435 | 3082217 |Cp4.1LG10g01520 transcription factor bHLH93
3085618 | 3089032 |Cp4.1L.G10g01620 Glycosyl hydrolase family protein
3089108 | 3094115 | Cp4.1LG10g01550 Serine hydroxymethyltransferase
3096610 | 3098220 |Cp4.1LG10g01570 | MADS-box transcription factor 23-like
3101888 | 3105293 | Cp4.1L.G10g01650 Rhamnogalacturonan endolyase
3105169 | 3107566 |Cp4.1L.G10g01530 Alcohol dehydrogenase, putative
3110980 | 3111927 |Cp4.1LG10g01600 dof zinc finger protein DOF5.7-like
Methylmalonate-semialdehyde
3113643 | 3124959 | Cp4.1L.G10g01640 dehydrogenase (CoA acylating)
3125138 | 3129266 |Cp4.1L.G10g01580 Protein SKIP34
3131942 | 3137508 | Cp4.1L.G10g01590 ATP binding protein
3133150 | 3141011 |Cp4.1LG10g01540 O-fucosyltransferase family protein
3143335 | 3147402 | Cp4.1L.G10g01560 MADS-box protein SVP-like
3150454 | 3166702 | Cp4.1L.G10g01630 kinesin-like protein KIN-14A
3167490 | 3172496 |Cp4.1L.G10g01510| UPF0029 domain-containing protein
3174722 | 3175696 |Cp4.1LG10g01430 | mitochondrial uncoupling protein 5-like
3176081 | 3182271 |Cp4.1LG10g01390 Unknown protein
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3185468 | 3187954 | Cp4.1L.G10g01460 B-like cyclin
3189658 | 3190392 | Cp4.1L.G10g01350 | zinc-finger homeodomain protein 1-like
3195708 | 3199941 |Cp4.1LG10g01360 | GLABRAZ expression modulator-like
3205208 | 3211333 | Cp4.1LG10g01500 Protein DETOXIFICATION
3213533 | 3214225 |Cp4.1LG10g01440 protein MIZU-KUSSEI 1-like
3215154 | 3221841 |Cp4.1L.G10g01380 | Mannan endo-1,4-beta-mannosidase
3223034 | 3225400 | Cpa.1LG10g01470 homeobox-leucm%_zllipl)(p;er protein ATHB-
3220641 | 3240047 | Cpa.1LG10g01370 LMBR1 domain-containing protein 2
' homolog A-like
serine/threonine-protein kinase SAPK2-
3243959 | 3247117 | Cp4.1L.G10g01490 like
3248326 | 3255064 | Cp4.1LG10g01480 tRNA (Cytosine(34)-C(5))-
methyltransferase-like
3255429 | 3257379 |Cp4.1LG10g01410 ras-related protein Rab11A
3256877 | 3259121 |Cp4.1LG10g01420 Unknown protein
3257612 | 3260941 | Cpa.1LG10g01400 Phospho-2-dehydro-3-deoxyheptonate
' aldolase
3262591 | 3268007 |Cp4.1LG10g01450 Transmembrane protein
haloacid dehalogenase-like hydrolase
3268928 | 3274489 | Cp4.1LG10g01310 domain-containing protein At4g39970
3275083 | 3276959 |Cp4.1L.G10g01180 Alpha/beta hydrolase-1
3279160 | 3279357 |Cp4.1LG10g01140 Prostatic spermine-binding protein
3284674 | 3285279 | Cp4.1L.G10g01260 transcription factor MYB41-like
3289803 | 3292991 | Cp4.1L.G10g01280 Ras-related protein
3293127 | 3296717 |Cp4.1L.G10g01270 CMP-sialic acid transporter 5-like
3297360 | 3302092 | Cpa.1LG10g01300|  A\sparagine synthetase [glutamine-
' hydrolyzing]
3300424 | 3304208 |Cp4.1L.G10g01240| DUF4057 domain-containing protein
ARM-repeat/Tetratricopeptide repeat
3306161 | 3308964 |Cp4.1LG10g01250 (TPR)-like protein
3312347 | 3314537 | Cp4.1L.G10g01220 Unknown protein
3315727 | 3318625 | Cp4.1L.G10g01200 MFS domain-containing protein
3319719 | 3322117 |Cp4.1LG10g01130 VQ domain-containing protein
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3325000 | 3328105 | Cp4.1L.G10g01330 | protein SCO1 homolog 2, mitochondrial
ethylene-responsive transcription factor
3330052 | 3331080 |Cp4.1LG10g01290 ERF060-like
3334327 | 3337046 | Cp4.1L.G10a01150 Uncharacterised conserved protein
pa. g (UCP030365)
3337520 | 3339489 | Cpa.1LG10g01190|  YPe ! inositol polyphosphate 5-
phosphatase 5-like
3341714 | 3344887 | Cp4.1.G10g01230 Inositol-3-phosphate synthase
3345593 | 3347239 |Cp4.1LG10g01170 protein NEN4-like
3348962 | 3351025 | Cp4.1L.G10g01320 L-ascorbate oxidase
3351368 | 3352316 |Cp4.1.G10g01340 Peptidylprolyl isomerase
3353347 | 3354776 | Cpa.1LG10g01120 | neavy metal-associated isoprenylated
plant protein 23-like
3355516 | 3359331 | Cpd.1LG10g01210 aspartic protemase-)l(ﬂie protein 1 isoform
protein CELLULOSE SYNTHASE
3360182 | 3369412 | Cp4.1LG10g01160 INTERACTIVE 1
3373191 | 3379821 | Cpa.1LG10g01010 MICOS complex Sl;k();mlt MIC60 isoform
3382630 | 3382848 | Cp4.1LG10g00980 Unknown protein
3386256 | 3388389 | Cp4.1L.G10g01110 | E3 ubiquitin-protein ligase RHA2B-like
3388918 | 3389169 |Cp4.1LG10g00970 Unknown protein
3390404 | 3395121 | Cp4.1LG10g01000 R'NG'CH'typsrgfe?:]a'”'Conta'”'”g
3399821 | 3407604 |Cp4.1LG10g01060 Translation |n|t|gt|on factor IF-2, putative
isoform 1
3406419 | 3408269 | Cp4.1LG10g01040 Pe”tat“C°pept;)‘:§t§ﬁeat'c°”ta'”'”9
3409853 | 3431005 |Cp4.1L.G10g01100 Cytochrome P450
3430881 | 3437314 | Cp4.1LG10g00990 | Protein kinase domain-containing protein
protein ACTIVITY OF BC1 COMPLEX
3438666 | 3450083 | Cp4.1L.G10g01050 KINASE 8, chloroplastic-like
3452387 | 3455475 | Cp4.1L.G10g01070 protein CPR-5
3457736 | 3460519 |Cp4.1LG10g01080| BES1/BZR1 homolog protein 2-like
3462622 | 3464825 |Cp4.1L.G10g01090 UDP-glycosyltransferase 72E2-like
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3464534 | 3468453 | Cp4.1LG10g01020 Glyceraphosphodiester
phosphodiesterase
3469372 | 3477541 | Cp4.1L.G10g01030 aminopeptidase P1
3479482 | 3481435 | Cp4.1L.G10g00750 | NAD(P)H dehydrogenase (quinone)
3485883 | 3487549 | Cpa.1LG10g00850 homeobox-leucmzoz_ll?lgsr protein ATHB-
3488252 | 3491308 | Cpa.1LG10g00840 serme/threonlne-plri?(t:m kinase STY17-
3491811 | 3497548 | Cp4.1LG10g00830 G-box-binding factor 1-like
3495694 | 3499394 | Cp4.1LG10g00780 HVA22-like protein
3500010 | 3503096 |Cp4.1L.G10g00810| protein indeterminate-domain 2-like
vicilin-like seed storage protein
3503812 | 3506385 | Cp4.1L.G10g00880 At2918540
3504977 | 3509277 |Cp4.1L.G10g00790 | protein indeterminate-domain 2-like
3514151 | 3515680 |Cp4.1LG10g00860 | 60S ribosomal export protein NMD3
3516679 | 3520122 | Cp4.1L.G10g00820 | Protein of unknown function (DUF1195)
3520549 | 3524924 | Cp4.1L.G10g00900 | plant-specific TFIIB-related protein 1
3525186 | 3520995 | Cpa.1LG10g00930| U1 Smal ”“C'eﬁgg_bl?ii‘:c'e"pmte'” 70
3534018 | 3537003 | Cp4.1L.G10g00870 GRAS transcription factor
3538638 | 3539430 |Cp4.1L.G10g00950 | Late embryogenesis abundant protein
3540513 | 3541501 |Cp4.1L.G10g00940 | Late embryogenesis abundant protein
3541760 | 3544780 |Cp4.1LG10g00920 Unknown protein
3545984 | 3550465 | Cpa.1LG10g00890 Secl4p-like phosphatldyll_nosnol transfer
family protein

protein N-lysine methyltransferase
3549572 | 3550405 | Cp4.1L.G10g00800 METTL21A-like
3550743 | 3552923 |Cp4.1L.G10g00960 AP complex subunit sigma

pyridine nucleotide-disulfide
3552269 | 3559012 |Cp4.1L.G10g00760 oxidoreductase domain-containing
protein 2-like

3559196 | 3562768 |Cp4.1L.G10g00910 50S ribosomal protein L6, putative
3561766 | 3571500 |Cp4.1LG10g00770 nucleolar protein 6
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3576895 | 3578308 | Cp4.1L.G10g00610 GATA transcription factor 18-like
3578926 | 3579906 |Cp4.1LG10g00640 | DNA-3-methyladenine glycosylase 1-like
3583021 | 3583671 | Cp4.1L.G10g00650 | zinc-finger homeodomain protein 6-like
3586627 | 3590913 | Cp4.1LG10g00540 ATPase family AAA.domaln-contalnlng
protein 3
3591929 | 3594114 | Cp4.1LG10g00600 Pe”tat”COpEpt;)‘:gt;ﬁﬁeat'coma'”'”9
3594324 | 3595699 | Cp4.1LG10g00590 syntaxin-112
3596596 | 3600960 |Cp4.1L.G10g00570 transmembrane protein 53
3602473 | 3605832 | Cp4.1LG10g00680 Inorganic diphosphatase
3607670 | 3614668 | Cp4.1L.G10g00690 auxilin-like protein 1
3615528 | 3619757 |Cp4.1LG10g00620 Unknown protein
3620218 | 3625254 | Cp4.1L.G10g00660 | Mannan endo-1,4-beta-mannosidase
3623210 | 3627835 | Cpa.1LG10g00530 | 'Pid phosphate phosphatase epsilon 1,
chloroplastic-like
3628701 | 3629417 | Cp4.1L.G10g00630 Unknown protein
3629748 | 3631957 | Cpa.1LG10g00sg0 | O-adenosyl-L-methionine-dependent
methyltransferases superfamily protein
3634408 | 3637699 | Cpa.1LG10goo700 | S-2denosyl-L-methionine-dependent
methyltransferases superfamily protein
3638761 | 3638993 | Cpa.1LG10g00720 heavy metal-assocu_;lted |sqprenylated
plant protein 43-like
3641786 | 3651034 | Cp4.1L.G10g00740 UPFO0261 protein
3646047 | 3648777 | Cp4.1L.G10g00560 Abscisic acid 8'-hydroxylase 1-like
P-loop containing nucleoside
3653965 | 3655404 | Cp4.1LG10g00710| triphosphate hydrolases superfamily
protein
thioredoxin domain-containing protein
3655915 | 3658273 | Cp4.1L.G10g00730 PLP3B-like
phosphatidylinositol/phosphatidylcholine
3658837 | 3663396 | Cp4.1L.G10g00670 transfer protein SFH3-like
3663318 | 3665061 |Cp4.1L.G10g00550 transcription factor bHLH110-like
3670213 | 3671221 |Cp4.1L.G10g00420 bZIP transcription factor 44-like
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3671808 | 3674919 | Cpa.1LG10gooa1o|  JPiguitin-conjugating enzyme E2-
binding protein
3675501 | 3682842 | Cpa.1LG10g00480 T-complex-ass_ouat_ed testis-expressed
protein 1 isoform 1
3684115 | 3689823 | Cp4.1L.G10g00500 50S ribosomal protein L7/L12
3690407 | 3696024 | Cpa.1LG10g00450 folate transporter 1, chloroplastic-like
isoform X1
3699203 | 3702641 | Cp4.1L.G10g00510 Beta-galactosidase
3704531 | 3706068 |Cp4.1LG10g00360 thioredoxin H-type-like
3707795 | 3710421 | Cp4.1L.G10g00470 Purple acid phosphatase
3711130 | 3717171 | Cp4.1L.G10g00440 FG-GAP repeat-containing protein
3722467 | 3724047 | Cpa.1LG10g003g0 | Protein SHl RELAIED SEQUENCE 1-
3728828 | 3732621 | Cpa.1LG10goo4g0 | S-2denosyl-L-methionine-dependent
methyltransferases superfamily protein
3733494 | 3734405 | Cp4.1L.G10g00520 GATA transcription factor
3738125 | 3738859 |Cp4.1LG10g00390 Zinc finger, B-box
3742794 | 3746200 | Cp4.1L.G10g00460 Receptor-like protein kinase
3751973 | 3753727 | Cp4.1L.G10g00400 NAC domain-containing protein
3756668 | 3758229 |Cp4.1LG10g00350 histone H1
3750928 | 3764003 | Cpa.1LG10g00430| 2Nc finger CCCH domain-containing
protein 6-like
3764412 | 3768499 | Cp4.1L.G10g00370 | Protein-methionine-S-oxide reductase
3770276 | 3770596 |Cp4.1.G10g00170 auxin-responsive protein SAUR50
3771704 | 3776420 | Cpa.1LG10g00180 transcription initiation factor TFIID
subunit 14b
3778200 | 3778793 |Cp4.1LG10g00200 Transmembrane protein
3779231 | 3783505 | Cpa.1LG10g00320 | , >-oxoglutarate (20G) and Fe(ll)-
dependent oxygenase superfamily protein
3786192 | 3787536 | Cp4.1L.G10g00260 protein WUSCHEL-like
3790318 | 3790683 | Cpa.1LG10go0150 | WP_REPEATS_REGION domain-
containing protein
3793348 | 3794707 |Cp4.1L.G10g00160| WEB family protein At3g51220-like
3796171 | 3826023 | Cpa.1LG10g00270 | Non-specific Se{('irr‘]zgzreo”'”e protein
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3829441 | 3834261 | Cp4.1L.G10g00280 | calcium-dependent protein kinase 28-like
3835404 | 3838820 |Cp4.1LG10g00190 transcription factor bHLH121-like
3839902 | 3840462 |Cp4.1LG10g00230| RING-H2 finger protein ATL74-like
3844502 | 3844990 |Cp4.1L.G10g00240 Chaperone protein dnaJ 11
3848663 | 3850633 | Cp4.1L.G10g00290 Armadillo
3853700 | 3855532 | Cp4.1LG10g00250 Thaumatin
3858589 | 3859053 | Cp4.1L.G10g00220 oligopeptide transporter 7-like
3850423 | 3864785 | Cpa.1LG10goo210|  SAM-MT_RSMB_NOP domain-
containing protein
3866268 | 3867882 | Cp4.1L.G10g00310 thiosulfate sulfurtransferase 18-like
3868007 | 3869024 | Cp4.1L.G10g00340 thiosulfate sulfurtransferase 18-like
3870589 | 3876012 | Cp4.1LG10g00330 26S proteasome _non-ATPase regulatory
subunit 4 homolog
3876069 | 3889968 | Cp4.1L.G10g00300 Proteasome subunit alpha type
3892765 | 3894662 | Cp4.1L.G10g00120| protein POLLENLESS 3-LIKE 2-like
3895353 | 3898464 | Cp4.1LG10g00030 L-ascorbate peroxidase
3899405 | 3908741 | Cp4.1L.G10g00020 | cell cycle checkpoint protein RAD17
3899405 | 3903399 | Cp4.1LG10g00090 nitrate regulatory g)ezgeZ protein isoform
Protein MID1-COMPLEMENTING
3910432 | 3918319 |Cp4.1LG10g00110 ACTIVITY 1 isoform X1
3916375 | 3918254 | Cp4.1LG10g00040 Pe”tat“C°pept;)‘:§t§ﬁeat'c°”ta'”'”9
3918789 | 3920110 |Cp4.1L.G10g00100 UPF0434 protein
3920780 | 3927513 | Cp4.1L.G10g00070 la-related protein 1C-like
3929222 | 3935077 | Cp4.1L.G10g00080 la-related protein 1C-like
3935592 | 3936160 |Cp4.1L.G10g00140 methyltransferase-like protein 23
3937680 | 3938385 | Cp4.1L.G10g00060 Peroxidase
3941055 | 3948824 | Cp4.1L.G10g00050 | aspartyl protease family protein 1-like
3950931 | 3953357 | Cp4.1L.G10g00010 CSC1-like protein At4g35870
3957063 | 3958166 |Cp4.1L.G10g00130| Protein-serine/threonine phosphatase
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3960422 | 3964237 | Cp4.1L.G10g10370 | aspartyl protease family protein 1-like
3966195 | 3968621 | Cp4.1L.G10g10300 CSC1-like protein At4g35870
3975505 | 3977223 | Cp4.1L.G10g10360 | Protein kinase domain-containing protein
3980996 | 3986685 | Cp4.1L.G10g10520 Aconitate hydratase
3987843 | 3989961 | Cpa.1LG10g10330 | , 2-oxoglutarate (20G) and Fe(ll)-
dependent oxygenase superfamily protein
3992957 | 3998762 | Cp4.1L.G10g10550 Phospholipase D
3999897 | 4003229 | Cpa.1LG10g10600 Serine/arginine-rich splicing factor
SR45a
4003527 | 4009092 | Cpa.1LG10g10560|  2nKyrin repeat domain-containing
protein, chloroplastic
4006149 | 4008886 |Cp4.1LG10g10310 Ammonium transporter
4009981 | 4011756 | Cpa.1LG10g10340 thiosulfate sulfurtran.sferase 16,
chloroplastic
4013812 | 4020050 | Cp4.1LG10g10570| thiol-disulfide oxidoreductase LTO1
4018743 | 4028909 | Cp4.1L.G10g10380 DUF295 domain-containing protein
4030084 | 4036490 | Cp4.1L.G10g10510 S-acyltransferase
4035204 | 4038074 | Cpa.1LG10g10350 Regulator of Vps4 activity in the MVB
pathway protein
4039248 | 4044749 | Cp4.1LG10g10580 Unknown protein
Arabidopsis protein of unknown function
4039575 | 4040498 |Cp4.1L.G10g10450 (DUF241)
Arabidopsis protein of unknown function
4043288 | 4044148 |Cp4.1L.G10g10460 (DUF241)
Arabidopsis protein of unknown function
4046971 | 4052384 |Cp4.1L.G10g10430 (DUF241)
4053159 | 4054811 | Cp4.1L.G10g10480 endochitinase-like
4057034 | 4059004 | Cp4.1L.G10g10440 endochitinase-like
4061986 | 4063451 | Cp4.1L.G10g10530 endochitinase-like
isocitrate dehydrogenase [NAD]
4064422 | 4070718 | Cp4.1L.G10g10400 regulatory subunit 1, mitochondrial-like
4071282 | 4074515 | Cp4.1L.G10g10410 B-like cyclin
4077175 | 4077840 | Cp4.1L.G10g10500 | C2H2-type domain-containing protein
4078773 | 4085636 | Cp4.1LG10g10590 PhOSpho'”Os't'zfoazi?fphatase family
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4085903 | 4090529 | Cpa.1LG10g10320 heterogeneous nl_JcIear ribonucleoprotein
H2 isoform X1
4092090 | 4096099 |Cp4.1L.G10g10390 SRSF protein kinase 1-like
4099317 | 4099784 |Cp4.1LG10g10270 Ribosomal protein L11
4100639 | 4105128 |Cp4.1LG10g10490 Glutamate receptor
4105882 | 4112274 | Cp4.1L.G10g10540 MLO-like protein
4110050 | 4115006 |Cp4.1L.G10g10290 | monosaccharide-sensing protein 2-like
4116532 | 4119578 | Cpa.1LG10g10280 plant intracellular R_as-gr_oup-related LRR
protein 4-like
4122270 | 4126336 | Cpa.1LG10g10420 trafficking protein _partlcle complex
subunit 11
4127832 | 4128383 | Cp4.1L.G10g10470 RNA-binding protein 8A
4132059 | 4138250 | Cp4.1L.G10g10240 | Hydrolase 4 domain-containing protein
4138492 | 4142462 | Cpa.1LG10g10100 | MY family transerption factor PHL7-
4143111 | 4148129 |Cp4.1.G10g10130 protein PHR1-LIKE 2-like
4148992 | 4152527 | Cp4.1L.G10g10090 | RING-type domain-containing protein
4158370 | 4162749 |Cp4.1LG10g10110 Hexosyltransferase
4165176 | 4165646 |Cpd.1LG10g10200| DY VV-deaminase domain-containing
protein
4169193 | 4174454 | Cp4.1L.G10g10210 | ATP-dependent 6-phosphofructokinase
4170734 | 4181141 |Cp4.1L.G10g10140 | E3 ubiquitin-protein ligase RGLG5-like
4182957 | 4187904 | Cp4.1L.G10g10120 Calcineurin B-like protein
4189023 | 4193970 |Cp4.1L.G10g10150| BTB/POZ domain-containing protein
4197367 | 4201648 | Cp4.1L.G10g10260 Phosphoglycolate phosphatase
4203893 | 4206019 | Cp4.1LG10g10170 Pe”tat”COpept;)‘:gt'gﬁeat'coma'”'”9
4209095 | 4214294 | Cp4.1L.G10g10220 | Protein kinase domain-containing protein
4212863 | 4215808 | Cp4.1L.G10g10160 | U-box domain-containing protein 35-like
4217893 | 4222117 | Cp4.1L.G10g10250 SEC14 cytosolic factor-like
4221250 | 4223598 | Cp4.1LG10g10190| DNA oxidative demethylase ALKBH2
4223760 | 4226985 | Cp4.1L.G10g10180 C2 domain-containing protein
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4228079 | 4237158 | Cpa.1LG10g10230 SNF1-related protein klnage regulatory
subunit beta-2-like
4237942 | 4240536 | Cpd.1LG10g09920 heavy metal-assocm_ted |s_oprenylated
plant protein 7-like

protein PYRICULARIA ORYZAE
4244232 | 4245134 | Cp4.1L.G10g09990 RESISTANCE 21-like isoform X2
4245689 | 4246099 |Cp4.1LG10g09980 Unknown protein
4246699 | 4249069 |Cp4.1L.G10g09950 | microtubule-associated protein 70-5
4249101 | 4251052 | Cp4.1L.G10g09970 | microtubule-associated protein 70-5
4253693 | 4259050 | Cp4.1L.G10g10000 | Protein FAR1-RELATED SEQUENCE
4256966 | 4257265 | Cp4.1LG10g09900 Unknown protein
4259839 | 4260384 |Cp4.1LG10g09910 Unknown protein
4266154 | 4267803 | Cp4.1L.G10g10060 scarecrow-like protein 13
4269264 | 4270652 | Cp4.1L.G10g10020 Unknown protein
4270129 | 4272129 | Cp4.1L.G10g09960 Unknown protein
4273898 | 4276937 | Cp4.1L.G10g10010 inositol transporter 4-like
4277899 | 4279372 | Cp4.1L.G10g09890 | U-box domain-containing protein 4-like
4284001 | 4286427 | Cp4.1L.G10g09940 Inositol-1-monophosphatase
4286930 | 4295612 | Cp4.1L.G10g10030 | E3 ubiquitin-protein ligase UPL5-like
4294564 | 4296041 | Cp4.1L.G10g09880 major latex allergen Hev b 5-like
4300002 | 4305172 |Cp4.1L.G10g10050 | rho GDP-dissociation inhibitor 1-like
4302593 | 4308385 |Cp4.1LG10g09930 Fumarylacetoacetase
4310044 | 4314890 | Cp4.1L.G10g10040 Phosphatidate cytidylyltransferase
4321690 | 4324924 | Cp4.1L.G10g10070 Acyl-protein thioesterase 1
4325363 | 4325959 |Cp4.1L.G10g10080| Mitochondrial pyruvate carrier 2-like
4328877 | 4330742 | Cp4.1LG10g09750 | Protein kinase domain-containing protein
4331922 | 4335800 | Cpa.1LG10g09810 Ubiquitin-specific protease family C19-

related protein

4336744 | 4338174 | Cp4.1LG10g09730 1'am'”ocyc"’p;)f%zgee'1'Carb°"y'ate
4340711 | 4342070 | Cp4.1L.G10g09770 RING/U-box superfamily protein
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4345048 | 4346767 | Cpa.1LG10go9s0o |  Chromoplast-specific carotenoid-
associated protein, chromoplastic-like
4347609 | 4348216 |Cp4.1L.G10g09760 Transcription repressor
4349761 | 4355416 | Cpa.1LG10g09s40 | "Yrophosphate--fructose 6-phosphate 1-
phosphotransferase subunit beta
4358675 | 4369572 | Cp4.1L.G10g09850 AAA domain-containing protein
4367589 | 4369572 | Cp4.1LG10g09710 Unknown protein
4377918 | 4392656 | Cp4.1L.G10g09870 Leucyl-tRNA synthetase
Core-2/I-branching beta-1,6-N-
4393135 | 4397171 |Cp4.1LG10g09830 | acetylglucosaminyltransferase family
protein
4396379 | 4403707 | Cp4.1L.G10g09740 | Pyridoxal phosphate homeostasis protein
cytochrome b561 and DOMON domain-
4404233 | 4405171 | Cp4.1LG10g09780 containing protein At5g47530-like
4407397 | 4408883 | Cp4.1.G10g09820 Pectate lyase
4413950 | 4416635 | Cp4.1L.G10g09790 | WRKY transcription factor 2-like protein
4420219 | 4426103 | Cp4.1L.G10g09860 aspartic proteinase-like
4425738 | 4427936 | Cpa.1LG10g09720 Endoplasmic ret;)crzigm transmembrane
F-box family protein with a domain of
4428745 | 4433727 | Cp4.1L.G10g09690 unknown function (DUF295)
4434707 | 4437798 | Cp4.1L.G10g09680 Rhamnogalacturonan endolyase
4437727 | 4440718 | Cp4.1LG10g09550 Thioredoxin-independent 5-
adenylylsulfate reductase
4443580 | 4453300 | Cpa.1LG10go9670|  ANKYMN repea;rg‘t’g?rf'”'coma'”'”g
4451329 | 4454173 | Cp4.1LG10g09570 Unknown protein
4454695 | 4459494 | Cp4.1L.G10g09610 ATP synthase gamma chain
4461615 | 4465730 |Cp4.1LG10g09580 Calcium-dependent protein kinase
4477764 | 4478384 | Cp4.1L.G10g09530 | Protein of unknown function, DUF584
4481880 | 4482254 | Cp4.1L.G10g09660 SPARK domain-containing protein
4484158 | 4488354 | Cp4.1L.G10g09650 Derlin
4487029 | 4495233 | Cp4.1LG10g09600 adenosine deaminase-like protein
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4496040 | 4497805 | Cp4.1LG10g09700 cytochrome P450 77A1
4499191 | 4501932 | Cp4.1LG10g0g540|  9lucose-6-phosphate/phosphate
translocator 2, chloroplastic-like

Genes encontrados en la region genomica del cromosoma 4 para la produccion de

zarcillos para en C. pepo.
P INICIAL P FINAL GEN ID FUNCION FINAL
5030598 5039822 | Cpd.1LG04goe590 | 9eneral transcription factor 3C
' polypeptide 5-like
LINE-1 retrotransposable
5100770 5101385 Cp4.1L.G04g06570 element ORF2 protein
LINE-1 retrotransposable
5106090 5108196 Cp4.1L.G04g06530 element ORF2 protein
LINE-1 retrotransposable
5109278 5111491 Cp4.1LG04g06510 element ORF2 protein
LINE-1 retrotransposable
5113700 5115345 Cp4.1LG04g06550 element ORF2 protein
5117541 5119554 Cp4.1LG04g06580 Unknown protein
5120504 5131227 Cp4.1L.G04g06490 | Acetyl-coenzyme A synthetase
5132410 5135786 | Cp4.1LG04g0es60 | /D repeat-containing protein
LWD1
5137406 5140098 | Cpd.1LG04goes4 | Clyceraldenyde-3-phosphate
dehydrogenase
5139594 5145258 | Cp4.1LG04goes00 | OV dongfc')?e'icr?ma'“'”g
DEAD-box ATP-dependent
5146180 5150709 Cp4.1L.G04g06440 RNA helicase 41
5151345 5151869 Cp4.1L.G04g06460 Unknown protein
5156396 5157046 Cp4.1L.G04g06520 Unknown protein
Protein of unknown function
5159322 5165044 Cp4.1L.G04g06480 (DUF803)
Family of unknown function
5167188 5168126 Cp4.1L.G04g06450 (DUF716)
5169435 5174834 Cp4.1L.G04g06470 Potassium transporter
5180953 5184850 | Cpd.1LGO04g06310 nudix hydrolase 13,
mitochondrial
5187350 5191577 Cp4.1L.G04g06320 Unknown protein
5188123 5189037 | Cp4.1LG04g06360 | V5049 proltii'g At3g19330-
Protein of unknown function
5192416 5201486 Cp4.1L.G04g06340 (DUF3754)
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histone-lysine N-
methyltransferase, H3 lysine-9
5207771 5211893 | Cp4.1LG04g06420 specific SUVH4-like isoform
X1
histone-lysine N-
5227630 5235572 Cp4.1L.G04g06390 | methyltransferase, H3 lysine-9
specific SUVH4
5236721 5238932 Cp4.1L.G04g06300 Protein TSSC4
5240411 5246022 Cp4.1L.G04g06370 RING finger protein 10
5248266 5254117 Cp4.1LG04g06380 | sialyltransferase-like protein 1
5255355 5255691 Cp4.1L.G04g06400 light-regulated protein-like
5256524 5260302 Cp4.1LG04g06430 Unknown protein
basic helix-loop-helix (bHLH)
5257417 5260962 Cp4.1L.G04g06330 DNA-binding superfamily
protein
2,3-bisphosphoglycerate-
5266903 5269263 Cp4.1L.G04g06350 | dependent phosphoglycerate
mutase
5272055 5272818 Cp4.1L.G04g06410 Unknown protein
5272121 5273697 | Cpa.1LG04go6220 |  VAB domain-containing
protein
5276761 5281421 | Cpd.1LG04go6260 | Mitochondrial phosphate carrier
protein 3, mitochondrial-like
protein AUXIN SIGNALING
5295150 5298405 Cp4.1L.G04g06250 F-BOX 2-like
cysteine-rich and
5300598 5303043 Cp4.1L.G04g06240 transmembrane domain-
containing protein WIH2-like
5304968 5308378 | Cpd.1LG04g06200 | | anslocon-associated protein
subunit beta
acyltransferase-like protein
5317193 5326453 Cp4.1L.G04g06270 At3g26840, chloroplastic
5328381 5328866 | Cpa.1LG04goe170 | C2H2-type domain-containing
protein
5331888 5337925 | Cp4.1LG04goe1g0 | DYF4210 dp"rg‘ti'i’r‘]'coma'”'”g
5341364 5347859 Cp4.1L.G04g06230 Shikimate kinase
5349196 5353111 | Cp4.1LG04go6280 | ¥ YPe pro“’é‘_ﬁ; Pase subunit
Pentatricopeptide repeat-
5356401 5358633 Cp4.1L.G04g06290 o :
containing protein
5362446 5364027 | Cpa.1LG04goe190 | VAC domain-containing
protein 83-like
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5369057 5372300 | Cpa.1LG04goe210 |  Clyeerophosphodiester
phosphodiesterase
5376350 5380169 Cp4.1L.G04g06050 S-acyltransferase
5388161 5388517 Cp4.1L.G04g06080 glutaredoxin-C1-like
5390797 5393842 | Cpd.1LG04g06130 | Membrane-anchored ubiquitin-
fold protein
5396056 5396954 Cp4.1L.G04g06150 | major pollen allergen Olee 1
5398584 5399513 Cp4.1L.G04g06140 | major pollen allergen Olee 1
5400073 5402251 Cp4.1L.G04g06160 | major pollen allergen Olee 1
5413131 5416325 Cp4.1L.G04g06120 60S ribosomal protein L7a
5416748 5427590 Cp4.1L.G04g06100 | cation/H(+) antiporter 15-like
5425087 5427456 Cp4.1LG04g06060 | transcription factor TCP20-like
5438424 5446077 | Cp4.1LG04g06040 Metal-nicotianamine
transporter like
5444546 5454624 | Cp4.1LG04goe110 | Protein LAZ\)/(;"'ke Isoform
5457413 5462378 | Cp4.1LG04g06090 | NVAD(P)-binding Rossmann-
fold superfamily protein
5469872 5471862 Cp4.1L.G04g06070 WRKY protein
squamosa promoter-binding-
5477767 5480250 Cp4.1L.G04g06010 like protein 13A
5477828 5480302 Cp4.1L.G04g05960 Unknown protein
5492857 5493168 Cp4.1LG04g06000 Unknown protein
5493639 5497954 Cp4.1L.G04g05920 Plant/MOJ10-14 protein
mitochondrial import receptor
5498780 5502249 Cp4.1L.G04g05900 subunit TOM20-like
5506897 5508856 | Cp4.1LG04g06020 | DCP dor;f(;g;icnoma'”'”g
5509583 5515539 Cp4.1L.G04g05980 Ste24 endopeptidase
Protein of unknown function,
5514476 5517145 | Cp4.1LG04g05880 DUFG42
5518571 5521218 Cp4.1L.G04g06030 | cytochrome P450 94B3-like
SWI/SNF complex component
5521539 5525006 Cp4.1L.G04g05850 SNF12 homolog
5528579 5529766 Cp4.1L.G04g05860 KIN17-like protein
5531262 5534034 Cp4.1LG04g05940 F-box/kelch-repeat protein
5537757 5540142 | Cpa.1LG04g05970 | °0S ribosomal protein S21,
chloroplastic
5540866 5551629 Cp4.1LG04g05950 Uridine kinase
5552407 5555815 Cp4.1L.G04g05910 Lipase
5557548 5560255 Cp4.1LG04g05870 Unknown protein
5564189 5564614 | Cpa.1LG04gosggo | o hand calcium-binding
protein family
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5566234 5569149 Cp4.1LG04g05990 Adenylate kinase
5570153 5577342 | Cp4.1LG04gos930 | €2 NT-type domain-containing
protein
fructose-bisphosphate aldolase-
5580845 5586040 Cp4.1L.G04g05820 lysine N-methyltransferase,
chloroplastic-like
5587411 5593682 | Cpa.1LG04g05800 | ranscription factor GTES-like
isoform X1
5595410 5596147 Cp4.1LG04g05770 | TLC domain-containing protein
5598073 5601656 Cp4.1L.G04g05740 | Lysine histidine transporter like
5603915 5606525 | Cpd.1LG04g05730 | 24 ribosomal protein L37,
mitochondrial-like
Cytosolic Fe-S cluster
5607364 5610152 | Cp4.1LG04g05700 assembly factor NBP35
5611006 5616165 | Cpd.1LG04go5710 |  Clucose-6-phosphate 1-
dehydrogenase
5623284 5629596 | Cp4.1LG04g05790 AUGMIN subunit 6
5631187 5636648 | Cp4.1LG04g05780 alpha/beta-Hydrolases
superfamily protein
5635341 5638969 | Cpd.1LG04g05720 | R/NG-type domain-containing
protein
5639999 5645500 | Cpa.1LG04gos750 | C2H2-type domain-containing
protein
5647193 | 5647585 | Cpa.1LGO4gosg4p | DUFL713 domain-containing
protein
5653505 5657001 | Cpd.1LG04goss30 | 2lPha/beta hydrolase domain-
containing protein 17B-like
5658772 5660916 | Cpa.1LG04g05760 | " entatricopeptide repeat-
contalnlng proteln
5663454 5671325 Cp4.1L.G04g05810 Membrane protein
5673547 5675505 | Cpa.1LG04gose00 | /\V'RPt-cleavage domain-
contalnlng proteln
Succinate dehydrogenase
5676333 5679273 Cp4.1L.G04g05620 [ubiquinone] iron-sulfur
subunit, mitochondrial
5680934 5688807 Cp4.1LG04g05640 cystinosin homolog
5690067 5697893 | Cp4.1LG04g05650 peptidyl serine alpha-
galactosyltransferase-like
protein SIEVE ELEMENT
5698459 5701964 | Cp4.1LG04g05560 OCCLUSION B
5698604 5702578 Cp4.1LG04g05670 Unknown protein
5703891 5708696 Cp4.1LG04g05680 | NET domain-containing protein
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5709725 5713618 Cp4.1LG04g05630 Proteasome subunit beta
5714587 5718623 Cp4.1LG04g05690 Ras-related protein Rab-2A
5719031 5723748 | Cpd.1LG04g0s570 | " entatricopeptide repeat-
containing protein
5727112 5734000 | Cpd.1LG04g0s580 | SCF29 C-terminal domain-
containing protein
BetaGal beta-1,3-N-
5735520 5740584 Cp4.1L.G04g05660 | acetylglucosaminyltransferase
2
altered inheritance of
5738157 5751934 Cp4.1L.G04g05610 mitochondria protein 32-like
5753669 5757695 Cp4.1LG04g05550 protein kinase PVPK-1-like
5764144 5770077 | Cp4.1LG04g05590 heterogeneous nuclear
ribonucleoprotein 1-like
5772550 5775249 Cp4.1LG04g05520 | F-box/LRR-repeat protein 7
5777469 5782907 | Cpd.1LG04g05530 | AAnaphase-promoting complex
subunit 10
5783815 5788155 Cp4.1LG04g05540 | denticleless protein homolog
5794118 5794627 | Cp4.1LG04g0s500 | OB dorgfgt‘e'icrf’”ta'”'”g
5798860 5799360 Cp4.1LG04g05490 Oleosin
5802669 5820555 Cp4.1LG04g05510 protein RST1 isoform X1
5818866 | 5829564 | Cp4.1LGO4g0s42q | 2InCfinger CCCH domain-
containing protein 41-like
5830929 5833633 | Cp4.1LG04g05480 Galactinol--sucrose
galactosyltransferase
5835667 5838371 | Cp4.1LG04g05470 Galactinol--sucrose
galactosyltransferase
5841242 5851027 | Cp4.1LGO4g05440 Polyribonucleotide
nucleotidyltransferase
5852039 5856912 | Cpd.1LG04g05430 | D€ad box ATP-dependent RNA
helicase, putative
DNA (Cytosine-5)-
5858495 5866649 Cp4.1LG04g05460 methyltransferase DRM2
5868049 5875888 | Cpd.1LG04g05450 | NON-SPecific serine/threonine
protein kinase
5883203 5885487 | Cp4.1LG04g053s0 | ~ectin 'yas‘;'r';‘t(eeif]“perfam”y
5891991 5895422 Cp4.1L.G04g05320 Peptide deformylase
5904644 5906950 Cp4.1LG04g05410 | myb-related protein 305-like
5012804 5913376 | Cpd.1LG04g05340 | °0S ribosomal protein L12,
chloroplastic-like
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Protein of unknown function
5918702 5919679 Cp4.1LG04g05390 (DUF1645)
5022663 5924918 | Cpd.1LG04g05330 | ' rotein-S-isoprenylcysteine O-
methyltransferase
phosphoglucan phosphatase
5925648 5932236 Cp4.1L.G04g05360 LSF1, chloroplastic isoform X1
5940878 5945073 Cp4.1LG04g05400 Carbonic anhydrase
photosystem | assembly factor
5946879 5949486 Cp4.1L.G04g05300 PSA3, chloroplastic
deoxynucleoside triphosphate
5951970 5957334 Cp4.1L.G04g05370 | triphosphohydrolase SAMHD1
homolog
5962969 5067105 | Cp4.1LG04g05350 | ' rotein k'gf;fe?;‘perfam"y
5967793 5971453 Cp4.1L.G04g05310 Peptidylprolyl isomerase
Bidirectional sugar transporter
5974141 5976505 Cp4.1LG04g05230 SWEET
homeobox-leucine zipper
5986887 5989151 Cp4.1LG04g05250 protein HAT5-like
5086919 6003029 | Cpd.1LG04gos220 | Methyl-CpG-binding domain-
containing protein 9-like
6006956 6010700 | Cpa.1LG04g05260 | 'OC do“gf(;?e'icr?“ta'”'”g
6008673 6028011 | Cpd.1LG04gos240 | CYelic nucleotide-gated ion
channel 18-like
6045306 6051422 Cp4.1L.G04g05290 Potassium transporter
6051741 6061571 | Cp4.1LG04gos2s0 | DNArepair protein UVHS3
isoform X1
6062350 | 6077497 | Cpa.1LGO4gos27o | Nodulin MIN21/EamA-like
transporter family protein
6072654 6072968 Cp4.1LG04g05150 Unknown protein
protein ALTERED
6078390 6081337 Cp4.1LG04g05160 XYLOGLUCAN 4-like
6081575 | 6091423 | Cp4.lLGO4g05140 | DAH domain TFIIS helical
bundle-like domain
6094775 6105117 | Cp4.1LG04g05200 | RNaseH dg:‘;i‘éi”r;coma'”'”g
6109489 6109812 Cp4.1L.G04g05110 Auxin-responsive protein
6126587 6128795 | Cpa.1LG0Ag0s210 | Hetrotran_gag_3 domain-
containing protein
6129741 | 6136302 | Cpa.1LGO4gosi2o | 00X domain-containing
protein 52-like
6149623 6152574 Cp4.1LG04g05180 HVA22-like protein
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6154408 6157878 | Cpa.1LG04gos190 |  CAlcium-binding EF hand
family protein
6160081 6166870 | Cp4.1LGoagosi7o | YPe !l po'ykﬁﬂge synthase B-
6167609 6172160 Cp4.1L.G04g05130 Alkaline/neutral invertase
6174106 6174495 Cp4.1L.G04g04990 Transmembrane protein
6177845 6181800 | Cpa.1LG04gos020 |  S'9nal sequence receptor
subunit alpha
6182973 6184895 Cp4.1L.G04g04950 proline-rich protein 4-like
6187342 6187860 | Cpa.1LG04goageo |  Feptidyl-prolyl cis-trans
isomerase
6100990 | 6195621 | Cpa.1LG04gos0go | ' otein of unknown function
P g (DUF803)
eukaryotic translation initiation
6195809 6203149 Cp4.1LG04g05040 factor 4B3-like
6204304 6210115 Cp4.1L.G04g04980 L-ascorbate peroxidase
6217915 6218934 Cp4.1L.G04g05100 | myb-related protein 308-like
6224377 6225568 | Cp4.1LG04g05030 | Malor fac"gfgferi ﬁ“perfam"y
6226173 6226565 | Cpd.1LG04gosog0 | Nodulin-like / Major Facilitator
Superfamily protein
6233003 6236758 Cp4.1LG04g05010 | auxin transporter-like protein 2
6237315 6238153 Cp4.1L.G04g04930 glycine-rich protein 2-like
6242366 | 6245074 | Cp4.1LG04gos000 | ranstocase of chioroplast 120,
chloroplastic-like
6248479 6250563 | Cp4.1LG04g04970 Ub'q“'t'”'conjé*ga“”g enzyme
6251593 6251913 Cp4.1LG04g05060 Unknown protein
6253149 6253448 Cp4.1LG04g05050 Unknown protein
6254361 6255155 Cp4.1LG04g05070 basic leucine zipper 23-like
WD-40 repeat-containing
6256950 6260192 Cp4.1LG04g04940 protein MSI2-like
heavy metal-associated
6261279 6262295 Cp4.1L.G04g04920 | isoprenylated plant protein 26-
like
6270651 6271999 | Cp4.1LG04goagao | RING-type domain-containing
protein
6275219 6278251 | Cpa.1LG04goa740 | DSPP-2 dgrrg?é?r'foma'”'”g
6280687 6283524 Cp4.1L.G04g04900 Glycerate dehydrogenase
6284553 6285965 Cp4.1LG04g04850 SKP1-like protein
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6291765 6293313 | Cpa.1LG04goag7o | Plasmamemobrane intrinsic
protein 3
Arabidopsis phospholipase-like
6294767 6298063 Cp4.1LG04g04790 orotein (PEARLI 4) family
transcription factor ABORTED
6299847 6302922 Cp4.1LG04g04890 | MICROSPORES-like isoform
X1
6304382 6307480 | Cpd.1LG04goag3p | | 'afficking protein particle
complex subunit
6308036 6311663 | Cp4.1LG04goa770 | 20° Proteasome non-AtPase
regulatory subunit 3 like
Protein translocase complex,
6312839 6314801 Cp4.1LG04g04860 SecE/Sec61-gamma subunit
6310570 | 6321458 | Cpa.1LGO4go4olo |  rotein-serinethreonine
phosphatase
6326037 6331251 | Cpd.1LG04goagso | Vacuolar prOtOET pump subunit
Protein of unknown function
6332209 6336080 Cp4.1LG04g04800 (DUF616)
6337015 | 6340135 | Cpa.1LGO4god7go | DNL-type domain-containing
protein
6340636 6343012 | Cpd.1LG04goagzo |  "entatricopeptide repeat-
containing protein
6344103 6358830 | Cp4.1LG04g0a7s0 | NON-SPecific serine/threonine
protein kinase
6360754 | 6365076 | Cpd.1LG04g04760 | Viechanosensitive ion channel
protein
6366608 6373559 Cpa.1LG04g04810 serine/threonine-protein Kinase
STY46
6382275 6386419 Cp4.1L.G04g04640 F-box/LRR-repeat protein
6386949 6390533 | Cpd.1LG04goas3o | Ceranylgeranyl pyrophosphate
synthase family protein
6391396 6394404 Cp4.1L.G04g04700 GPI mannosyltransferase 1
6394727 6395953 Cp4.1L.G04g04650 O-methyltransferase
coiled-coil domain-containing
6399438 6403757 | Cp4.1LG04g04670 orotein 124-like
signal recognition particle 43
6405228 6406352 Cp4.1LG04g04680 kDa protein, chloroplastic-like
6408102 6411235 | Cpa.1LG04goaggo | -EA-2domain-containing
protein
auxin-responsive protein
6412373 6412822 Cp4.1L.G04g04620 SAURG8-like
6412951 6424145 Cp4.1L.G04g04730 | expansin-like A2 isoform X1

171




X Vg

» ~ Estudio de asociacién (GWAS) para caracteres vegetativos con valor agronémico en Cucurbita

pepo L.

6426607 6428325 | Cpa.1LG04goa7io | VAC do';f(;gi‘;"”ta'”'”g
Protein of unknown function
6452896 6457075 Cp4.1L.G04g04660 (DUF630 and DUF632)
6471171 6475650 | Cp4.1LG04g04720 glycerol-3-phosphate
acyltransferase 3
6477046 6482763 | Cp4.1LG04goaseo | 'YSM domain-containing GPI-
anchored protein 2
6483912 6489999 Cp4.1LG04g04600 | Protein DETOXIFICATION
6493051 6499572 Cp4.1L.G04g04610 | Protein DETOXIFICATION
SECL1 family transport protein
6496548 6500699 Cp4.1LG04g04490 SLY1-like
ubiquitin domain-containing
6501872 6513906 Cp4.1L.G04g04520 protein DSK2a
6518025 6522710 Cp4.1L.G04g04540 Hexosyltransferase
6523974 6528518 | Cpd.1LG04g04s50 | rotein kinase domain-
containing protein
bromodomain-containing
6530445 6537259 Cp4.1L.G04g04530 orotein DDB_G0270170-like
6540061 6541107 Cp4.1L.G04g04500 protein EXORDIUM-like 5
epidermal growth factor
6545891 6554458 Cp4.1LG04g04580 receptor substrate 15-like 1
6554815 6558063 | Cpd.1LG04goas1o | Fentatricopeptide repeat (PPR)
superfamily protein
6560466 6565342 Cp4.1LG04g04570 Glutamate receptor
6566803 6572495 | Cpd.1LG04goasgo | Mitochondrial phosphate carrier
protein 1, mitochondrial
6575487 6580844 | Cpd.1LG04goaasp | Calcium-dependent protein
kinase family protein
6584293 6584754 Cp4.1L.G04g04340 Unknown protein
6589433 6592344 Cp4.1L.G04g04350 Unknown protein
6594983 6597134 Cp4.1L.G04g04430 | cysteine protease XCP1-like
6599707 6602556 | Cpd.1LG04g0433p | | Mpartite motif-containing
protein 5
6604069 6606781 Cp4.1L.G04g04410 Tubulin-tyrosine ligase
6608027 6610799 Cp4.1L.G04g04470 Expansin
6608164 6610802 Cp4.1L.G04g04390 Unknown protein
protein THYLAKOID
6613226 6614880 Cp4.1L.G04g04380 ASSEMBLY 8-like,
chloroplastic
brefeldin A-inhibited guanine
6614974 6624560 Cp4.1LG04g04440 | nucleotide-exchange protein 1-
like
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6631391 6634122 | Cpa.1LG04goaeo | °-ydroxy-3-methylglutaryl
coenzyme A reductase
6635523 6642468 Cp4.1L.G04g04420 Cellulose synthase
Protein FAR1-RELATED
6645375 6649913 Cp4.1LG04g04480 SEQUENCE
SNF1-related protein kinase
6650404 6655136 Cp4.1L.G04g04370 | regulatory subunit beta-2-like
isoform X1
6661189 6663209 | Cpd.1LG04goaago | asciclin-like arabinogalactan
protein 2
6664627 6670852 | Cpd.1LG04g043eo | MU hydro'a§f17"'ke isoform
6672416 6676978 Cp4.1L.G04g04290 | Acetyl-CoA acetyltransferase 1
transmembrane emp24 domain-
6677282 6681960 Cp4.1L.G04g04150 | containing protein p24beta2-
like
6683944 6689545 | Cpd.1LG04g0a220 | 'Ond chain acy'éCOA synthetase
6694817 6701722 Cp4.1LG04g04270 | GBF-interacting protein 1-like
6701276 6705943 | Cp4.1LG04g0a230 | RING-type gfé?;';"conta'“'”g
6707300 6710179 Cp4.1L.G04g04260 RRP15-like protein
zinc finger protein
6710458 6714670 Cp4.1L.G04g04180 CONSTANS-LIKE 9-like
6718144 6725227 Cp4.1L.G04g04200 Unknown protein
6726293 6730337 Cp4.1L.G04g04190 Period circadian protein
6733306 6737959 | Cpa.1LG04g04280 Glucose-1-phosphate
adenylyltransferase
protein CHROMATIN
6738502 6741635 Cp4.1LG04g04170 | REMODELING 4-like isoform
X1
6742456 6748283 | Cp4.1LG04g04300 ankyrin repeat domain-
containing protein 2A-like
6748981 6752891 Cp4.1L.G04g04240 AP complex subunit sigma
6755657 6756410 | Cpd.1LG04goazso | " entatricopeptide repeat-
containing protein
6757002 6762775 Cp4.1L.G04g04320 Unknown protein
6758315 6761046 | Cpd.1LG04goa210 |  -rotein kinase domain-
containing protein
6764454 6769201 | Cpd.1LG04g0a310 | evatricopeptide repeat (TPR)-
like superfamily protein
6770397 6770867 | Cpa.1LG04goaleo | Sedium/potassium/calcium
exchanger 1-like
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6775657 6777780 | Cpa.1LG04goa140 | P dorgf‘(;{‘efr?ma'”'”g
6780729 6783099 | Cpa.1LG04goaodo |  Chlorophyll a-b binding
protein, chloroplastic
6783720 6788144 | Cpd.1LG04goal00 | " entatricopeptide repeat-
containing protein
6791354 6797949 Cp4.1LG04g04060 OBERON:-like protein
6793825 6797426 | Cpa.1LG04godo20 | AT dog‘r‘ﬂtg'i‘r:]"”ta'”'”g
6801950 6812166 Cp4.1LG04g04130 Histidine kinase
6812437 | 6817790 | Cpa.lLGO4go3g70 | VWK transcription factor -
6821030 6822556 Cp4.1LG04g04030 protein DGCR14
BTB/POZ domain-containing
6823516 6826781 Cp4.1LG04g04070 protein At5g48130
Cytochrome b561 and
6828136 6829700 Cp4.1L.G04g04010 | DOMON domain-containing
protein
Cytochrome b561 and
6831204 6833078 Cp4.1L.G04g04000 | DOMON domain-containing
protein
Cytochrome b561 and
6838085 6839649 Cp4.1L.G04g04080 | DOMON domain-containing
protein
6840422 6844809 Cp4.1LG04g03980 Mo25 family protein
6845230 6849869 Cp4.1L.G04g04090 Threonyl-tRNA synthetase
6851142 6852530 Cp4.1L.G04g04050 Glycosyltransferase
6855885 6856211 Cp4.1L.G04g03990 | Protochlorophyllide reductase
6862663 6866838 | Cpd.1LG04g04110 | "M° GDP'd'Si(_’ﬁ:fg'o” inhibitor
6870219 6870992 | Cp4.1LG04goa1zo | Tasciclin-like arabinogalactan
protein 7
6875520 6881497 Cp4.1LG04g03920 fimbrin-5-like
6889080 6889742 Cp4.1LG04g03820 | glycine-rich protein DC7.1-like
6894126 6894949 Cp4.1L.G04g03810 glycine-rich protein-like
6897840 6898187 | Cpa.1LG04go3g3p | Calcium-binding EF-hand
family protein
6902210 6902963 Cp4.1LG04g03880 Unknown protein
6909632 6910500 | Cp4.1LG04g03860 Pathoge”'(':”ud;‘iied protein
6914874 6915287 | Cpa.1LG04g03gdo |  Calcium-binding EF-hand
family protein
6918406 6919026 Cp4.1L.G04g03900 Unknown protein
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6921294 6021707 | Cpa.1LG04go3g30 | Calcium-binding EF-hand
family protein
transcription initiation factor
6924668 6931531 | Cp4.1LG04g03840 TEID Subunit 6.1k
6924811 6925204 | Cpa.1LGO4go3gs0 |  CAlcium-binding EF-hand
family protein
6933419 6933856 Cpa.1L.G04g03890 Eukaryotic translation initiation
factor 4C
6935995 6937588 | Cpd.1LG04g03910 | NUcleic acid-binding, OB-fold
contalnlng proteln
protein NUCLEAR FUSION
DEFECTIVE 6,
6978306 6979442 | Cpd.1LGO4GO3I0 | o o i imitochondrial-
like isoform X2
6979725 6984453 | Cp4.1LGo4go3ss | DDBL-and CULA-associated
factor 13
6985323 6996679 | Cp4.1LG04g03g70 | 205 Proteasome non-ATPase
regulatory subunit 2 homolog
6996917 7002189 | Cp4.1LG04go37go | dnalhomolog subfamily B
member 1-like
7011986 7014679 Cp4.1LG04g03720 | C2H2-like zinc finger protein
7019449 7022872 Cp4.1L.G04g03750 Phosphorelay protein
7025066 7026078 | Cp4.1LG04gos710 | asciclin-like arabinogalactan
protein 13
7027588 2030533 Cpa.1L.G04g03760 translatlon_ initiation factor IF-2
isoform X1
7030766 7039063 Cp4.1L.G04g03730 |elongation factor family protein
Basic-leucine zipper (bZIP)
7042919 7045217 Cp4.1L.G04g03770 transcription factor family
protein
homeobox protein knotted-1-
7053610 7056981 | Cp4.1LG04g03800 ke LETE
7058959 7062769 | Cp4.1LG04g037gp | Cnromatin remodeling protein
EBS-like
7064340 7064774 | Cpa.1LG04g03740 | CUPIN_3 domain-containing
protein
7066776 7069104 | Cpa.1LG04go3700 | Coiled-coil domain-containing
protein 21, putative isoform 2
7076933 7083387 | Cp4.1LG04g03640 Receptor protein kinase,
putative
Protein of unknown function
7081371 7084618 | Cp4.1LG04g03570 (DUF1068)
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7085116 7086544 | Cpa.1LG04g03s90 | Pentatricopeptide (PPR) repeat-
' containing protein
7085217 7090184 | Cpa.1LGO4go36o0 | °OHF dorgf(;?éicrf’“ta'“'”g
7001741 | 7094337 | Cpa.1LGO4go3eso | VRKY domain-containing
protein
mitogen-activated protein
7099314 7100405 Cp4.1LG04g03630 Kinase kinase kinase 18-like
7108615 7112787 Cp4.1L.G04g03620 | L-ascorbate oxidase homolog
7119491 7121832 | Cp4.1LG04g03670 | transcription Ifiicgor MYB101-
7126433 7130999 Cp4.1LG04g03610 Hexosyltransferase
7133844 7145680 | Cp4.1LG04g03sgo | Protein RRP(;'l'ke 3 isoform
7148805 7149676 Cp4.1L.G04g03600 | ThiF domain-containing protein
7155540 7163689 Cp4.1L.G04g03660 Aconitate hydratase
7165437 7180306 Cp4.1L.G04g03680 | Protein DETOXIFICATION
7182487 7186001 Cp4.1L.G04g03410 50S ribosomal protein L6
7187633 7192811 Cp4.1L.G04g03400 Glutamate receptor
7196542 7200266 Cp4.1L.G04g03420 Hexokinase-1 protein
7201518 7203710 | Cp4.1LG04g03500 | S'9M2 '”tracel'i'ﬂéar receptor 2-
homeobox-leucine zipper
7208678 7213435 Cp4.1LG04g03550 protein HDG2-like
7214987 | 7215742 | Cpa.1LGO4go3agp | vascular-related unknown
protein 1
7919091 7991730 Cpa. 1L G04g03460 protein translation factor SUI1
' homolog
7999585 7995287 Cpa. 1L G04g03450 protein translation factor SUI1
' homolog
7226762 7227076 | Cpa.1LGo4go3ago |  Ubiauitin-like domain-
containing protein
7230845 7237043 Cp4.1LG04g03530 Peroxidase
zinc finger CCCH domain-
7237854 7246295 Cp4.1L.G04g03520 containing protein 40-like
isoform X1
7246356 7254198 | Cp4.1LG04g03430 perox'somezbz'?l?ﬁges's protein
7256555 7256956 | Cpa.1LG04g03390 | B POx-type domain-containing
protein
7259133 7250894 | Cpa.1LG04g03540 | CYSteine-rich repeat secretory
protein 38-like
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7260409 7261666 | Cpa.1LG04g03se0 | CYSteine-rich repeat secretory
protein 38-like
7262932 7263408 | Cp4.1LG04go3ago | Sulated S“{‘;%Cjigéywpmte'”
7264649 7267387 Cp4.1LG04g03510 Beta-amylase
7265166 7272639 Cp4.1L.G04g03440 | Transcription factor bHLH117
7268784 7269995 Cp4.1L.G04g03470 | STOREKEEPER protein-like
Histone-lysine N-
7273712 7285648 Cp4.1LG04g03240 methyltransferase ATXR3
7291157 7291849 Cp4.1L.G04g03210 Methyltransferase type 11
universal stress protein
7293027 7295946 Cp4.1LG04g03300 PHOS32-like isoform X1
7301227 7301586 Cp4.1L.G04g03320 | transcription factor MYB4-like
7305706 7300188 | Cp4.1LG04g03330 | CYtochrome b6-f complex iron-
sulfur subunit
7309882 7311869 | Cpa.1LG04go3220 | STARK d%mgi‘;fo”ta'”'”g
7314747 | 7316429 | Cp4.1LG04g03280 "ansc“p“onlfﬁgtor MYBAL-
protein THYLAKOID
7319621 7324748 Cp4.1L.G04g03250 | FORMATIONL1, chloroplastic-
like
2-nonaprenyl-3-methyl-6-
7326179 7330306 Cp4.1L.G04g03370 methoxy-1,4-benzoquinol
hydroxylase
7334457 | 7334735 | Cp4.1LG04g03360 WO“”d're;r"(’)‘iQisr:"e family
F-box/FBD/LRR-repeat protein
7336267 7338486 Cp4.1LG04g03200 Atlg78750-like
Core-2/I-branching beta-1,6-N-
7339205 7342471 Cp4.1L.G04g03230 | acetylglucosaminyltransferase
family protein
7344636 7346706 | Cpa.1LG04g033s0 | entatricopeptide repeat-
containing protein
7347721 7353202 | Cpd.1LG04g03270 | SECretory carrier-associated
membrane protein
protein STRUBBELIG-
7354179 7361339 Cp4.1L.G04g03260 RECEPTOR FAMILY 3-like
7367428 7372861 | Cpa.1LG04g03340 |  Scrine/arginine repetitive
matrix protein 1-like
7367814 | 7375724 | Cpa.1LG04g0331o | “RRNT_2 ‘:)?Q:;Q'Coma'”'”g
7375787 7376119 Cp4.1L.G04g03290 Monoglyceride lipase-like
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7378047 7379105 Cp4.1LG04g03010 kelch-like protein 21
7382744 7385406 Cp4.1LG04g03190 mpv17-like protein 2
7384328 7388474 | Cp4.1LG04g03030 |  -rotein phosphatase-2c,
putative
Protein of unknown function
7389955 7393210 Cp4.1L.G04g03180 (DUF789)
7394732 7394923 | Cp4.1LG04g03040 | EPidermal patterning factor-
like protein
7399329 7400033 Cp4.1L.G04g03100 NDR1/HIN1-like protein 6
7401232 7403104 Cp4.1LG04g03020 expansin-B3-like
pentatricopeptide repeat-
7405948 7408748 Cp4.1L.G04g03080 | containing protein At2g20710,
mitochondrial-like
7410794 7411486 | Cp4.1LG04g030s0 | S ubiquitin-protein ligase
' RMA1H1-like
GPIl-anchored protein
7416882 7418687 Cp4.1LG04g03110 LORELEI
7418118 7419448 Cp4.1LG04g03070 Unknown protein
7420949 7427781 | Cp4.1LG04g03130 | ranscription factor SPT20
homolog isoform X1
7428931 7443351 | Cp4.1LG04g03140 | WO pore calcium channel
protein 1A-like
7444398 7445084 | Cp4.1LG04g03090 | Microtubule-associated protein
6, putative
7444583 7446767 | Cpa.1LGO4go30e0 | DNA-binding bromodomain-
containing protein
7448701 7450665 | Cp4.1LG04g03160 Protein kinase domain-
containing protein
Protein of unknown function
7454369 7455675 Cp4.1L.G04g03120 (DUF506)
7458963 7459872 | Cpa.1LGO4go3170 | transcription ﬁ‘lf;or bHLH162-
7464556 7469637 Cp4.1L.G04g03150 | Ketol-acid reductoisomerase
inactive TPR repeat-containing
7473551 7477712 Cp4.1L.G04g02960 thioredoxin TTL3-like
bifunctional riboflavin
7480292 7485831 Cp4.1LG04g02890 kinase/FMN phosphatase-like
7486248 7490292 Cp4.1L.G04g02900 14-3-3 protein homolog
7492449 7497352 | Cp4.1LG04g02870 Phosphoenolpyruvate
carboxylase
protein LIGHT-DEPENDENT
7507586 7509788 Cp4.1LG04g02970 | SHORT HYPOCOTYLS 10-
like
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trihelix transcription factor
7513188 7517443 | Cp4.1LG04g02930 ASIL1Tike
7518387 7520064 | Cpa.1LGO4go2g50 | rotein of unknown function
pa. g (DUF688)
7523752 7524392 Cp4.1LG04g02940 Unknown protein
7527078 | 7530662 | Cpa.1LGO4gozsso | T POX/LRR-repeat MAX2
homolog A-like
7535616 7539797 Cp4.1L.G04g02950 | multiprotein bridging factor 1B
7541236 7544905 | Cp4.1LG04go29go |  -rotein kinase domain-
Contalnlng proteln
7548686 7554343 | Cp4.1LG04g03000 | rotein k'gfgfe?ﬁperfam"y
7553686 7566765 Cp4.1LG04g02910 Aspartate aminotransferase
7563291 7563668 | Cpd.1LG04g02090 |  RING-CH-type domain-
containing protein
7568561 7571702 | Cp4.1LG04g02020 | Chaperone protein dnal C76,
chloroplastic-like
7572689 7574812 Cp4.1L.G04g02860 60S ribosomal protein L11
7578058 7580385 | Cp4.1LG04g02780 WRKY protein
7581160 7584287 Cp4.1L.G04g02700 ras-related protein Rab11D
7586345 7589279 Cp4.1L.G04g02790 | trehalose phosphate synthase
ATP-dependent zinc
7589707 7593579 | Cpd.1LGO4gO2770 | C e FTSH 2
E3 ubiquitin-protein ligase
7599600 7601475 | Cp4.1LG04g02740 ANELD 1ot 1
7606310 7606948 | Cpd.1LG04g02810 Ethylene-responsive
transcrlptlon factor
7610368 7622048 | Cpa.1LG04go2s30 | - nospholipid-transporting
ATPase
7624036 | 7625187 | Cp4.1LGO4go27s0 | ZnCfinger CCCH domain-
containing protein 2-like
7626449 7627955 | Cp4.1LG04g02760 | T rotein phos&gi‘;‘?ﬁe 2C family
7631190 7638904 | Cp4.1LG04g02820 protein TPX2-like
7635346 7638904 | Cpa.1LG04g02690 | Sduamosa promoter-binding
protein 1-like
mitotic checkpoint
7639356 7643669 Cp4.1L.G04g02800 | serine/threonine-protein kinase
BUBL
7646840 7648075 | Cpa.1LG0Ag02s40 | L-eucine-rich repeat extensin-
like protein
7648475 7650997 Cp4.1LG04g02710 | Signaling peptide TAXIMIN 1
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7651818 7662332 Cp4.1L.G04g02730 transcription factor GTE4
7667530 | 7667802 | CpalLGOdgozrzo | CHAVATAIESR-RELATED
7672609 7672896 Cp4.1LG04g02580 Unknown protein
PLASMODESMATA
7678049 7680557 Cp4.1L.G04g02500 CALLOSE-BINDING
PROTEIN 5
RING-H2 finger protein
7678424 7679107 Cp4.1L.G04g02680 ATLA0-like
7681220 7685507 Cp4.1LG04g02590 Unknown protein
7688225 7694436 | Cp4.1LG04g02630 | CaMA dom'tg;ﬁoma'“'”g
7605774 | 7698286 | Cpd.1LGO4go2e40 |  ©lucan endo-1,3-beta-D-
glucosidase
clathrin coat assembly protein
7698803 7700545 Cp4.1L.G04g02660 AP180-like
7702362 7705440 | Cpa.1LGO4go2s20 | ARM rep;f‘;tzlijrﬁ’erfam"y
7710165 7710671 | Cpa.1LG04g02670 | RING-type domain-containing
protein
7715404 7717455 | Cpa.1LG04go2610 |  1-aminocyclopropane-1-
carboxylate oxidase 1
7718030 7721247 Cp4.1L.G04g02530 | Tyrosine-protein phosphatase
7722506 7728916 Cp4.1LG04g02560 protein argonaute 16
7733529 7734515 | Cpa.1LG04g02650 ethylene-responsive
transcription factor 3-like
7735635 7741537 Cp4.1L.G04g02550 GDSL esterase/lipase
7742815 7743168 Cp4.1L.G04g02600 Unknown protein
7744328 7755878 Cp4.1L.G04g02540 Ribonuclease Z
7756718 7758939 Cp4.1L.G04g02510 protein Mpv17
7750403 | 7768738 | Cp4.1LGO04go2e20 | PN dog'r‘gt'gi'rfoma'“'”g
7769018 7775799 Cp4.1LG04g02570 | TPT domain-containing protein
7777771 7783159 | Cpa.1LGo4go2460 |  Actin-related protein 2/3
complex subunit
Glutamyl-tRNA(GIn)
7783571 7789818 Cp4.1L.G04g02440 | amidotransferase subunit A,
chloroplastic/mitochondrial
7791827 7800772 | Cpa.1LG04g02370 |  Serine/threonine-protein
phosphatase 5
7803056 7806934 Cp4.1L.G049g02430 Unknown protein
7807530 7808744 Cp4.1L.G04g02330 HVA22-like protein
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zinc finger BED domain-
7811005 7812420 Cp4.1L.G04g02480 containing protein
RICESLEEPER 1-like
7812708 7814957 | Cp4.1LG04go234p |  Protodermal factor I-like
isoform X1
7817577 7821367 | Cp4.1LG04g02360 Haloacid dehalogenase
superfamily protein isoform 1
7823741 7824109 Cp4.1L.G04g02420 | transcription factor PAR2-like
7825050 7833528 | Cp4.1LG04g02390 M'toge”'aifitr:‘a’;;ed protein
7834067 7836299 | Cp4.1LGO04g02470 glycerol-3-phosphate
acyltransferase 1
7836884 7837696 Cp4.1LG04g02350 Basic secretory protein
7840534 7841163 | Cpa.1LGO4go2490 | entatricopeptide repeat-
Contalnlng proteln
7845052 7845905 | Cp4.1LG04go24s0 | WRKY domain-containing
protein
7847421 7851869 | Cp4.1LG04g02400 Protein kinase domain-
Contalnlng proteln
7852194 7854062 | Cpa.1LG04go2410 | RWP-RK dr‘)’rr;‘ti'irr‘]'conta'”'”g
7855646 7876113 Cp4.1L.G04g02380 1,3-beta-glucan synthase
7876920 7877880 | Cp4.1LG04go2220 | ©YSTM domain-containing
protein
7881190 7883535 | Cpd.1LG04g02300 | R/NG-type domain-containing
protein
transcription factor
7883661 7885146 | Cpa.1LG04g02190 | i B e e
7887266 | 7888292 | Cpa.1LGO4goe7o |  -OB domain-containing
protein
zinc finger protein
7888888 7890452 | CpalLG04g02210 | o dier WO REL L
7892184 7900984 | Cp4.1LG04g02310 | " eptidyl-prolyl cis-trans
ISomerase
7914431 7915045 Cp4.1L.G04g02240 Transmembrane protein
7918265 7919693 Cp4.1LG04g02250 Unknown protein
7921214 7024449 | Cpa.1LG04go23z0 | nucleolar complexprotein 3
homolog
auxin-responsive protein
7927111 7927482 | Cp4.1LG04g02180 SAURTL T
7933630 7935381 | Cp4.1LG04g02230 Plant/F14G9-20 protein
7940374 7943109 Cp4.1L.G04g02280 phosphoglycerate kinase
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7943557 7947361 | Cpa.1LG04go2290 | Clyceraldehyde-3-phosphate
dehydrogenase
7949711 7954254 | Cp4.1LG04go2200 | DeTective '”p‘;‘;'tgi?] neddylation
7958308 7959764 Cp4.1L.G04g02260 zinc transporter 1-like
7965463 7967172 Cp4.1L.G04g12540 | protein FAF-like, chloroplastic
coiled-coil domain-containing
7970123 7972644 | Cp4.1LG04g12480 | protein R3HCC1L-like isoform
X4
7985500 7992416 Cp4.1L.G04g12550 | transcription factor LHW-like
7993988 8000580 | Cpd.1LG04glzsgo | aluminum-activated malate
transporter 2-like
8010354 8012508 | Cpa.1LGo4gizs3o |  Chlorophyll a-b binding
protein, chloroplastic
Protein of unknown function,
8013450 8014327 | Cp4.1LG04g12570 DUFE38
8017665 8010110 | Cp4.1LG04glzs10 | AAMino acid permease family
protein
8020931 8026142 | Cp4.1LGO04g12450 Glucan endo-1,3-beta-
glucosidase 3
serine/arginine-rich SC35-like
8027482 8031607 | Cp4.1LG04g12490 splicing factor SCL30A
IQ domain-containing protein
8039411 8047252 | Cp4.1LG04g12590 OM2- ke
succinate dehydrogenase
8047946 8050596 | Cpd.1LG04g12560 | o ot o drial like
8053078 8058375 | Cpd.1LG0dgizazo | fasciclin-like arabinogalactan
protein 17
8061708 8068409 | Cpd.1LG04gl2s00 | S Ubiquitin-protein ligase
' RHF2A-like isoform X2
8070055 8074128 | Cp4.1LG04g12600 Tubulin beta chain
8078178 8079766 | Cpd.1LG04gl2520 | Neat stress transcription factor
B-4b-like
8080369 8093452 Cp4.1L.G04g12460 Histone deacetylase
8094949 8101075 | Cp4.1LG04g12370 Protein CASP
pentatricopeptide repeat-
8101987 8107297 | Cpa1LGOAgL2310 | i i At1g62350
8110464 8126519 | Cpa.1LG04g12400 | M GTPase'f_Clua“”g protein
8127893 8134300 Cp4.1L.G04g12410 protein SMG7-like
8135837 8136109 Cp4.1L.G04g12300 Unknown protein
8143495 8145387 Cp4.1L.G04g12330 | C2 domain-containing protein
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protein LATERAL ROOT
8146991 8148808 Cp4.1LG04g12290 PRIMORDIUM 1
Signal recognition particle
8157748 8165531 Cp4.1L.G04g12320 subunit SRP68
Tetratricopeptide repeat (TPR)-
8168099 8168719 Cp4.1L.G04g12390 like superfamily protein
isoform 1
8170304 8174943 Cp4.1L.G04g12350 oleel-like protein
Tetratricopeptide repeat (TPR)-
8176633 8177244 Cp4.1L.G04g12380 like superfamily protein
isoform 1
8180706 8182649 Cp4.1L.G04g12360 Unknown protein
pentatricopeptide repeat-
8182850 8185117 Cp4.1LG04g12340 containing protein At5g01110
Regulator of chromosome
8185945 8198339 Cp4.1LG04g12420 | condensation (RCC1) family
protein
8199167 8202565 Cp4.1L.G04g12280 protein PATRONUS 1-like
8203391 8206405 Cp4.1L.G04g12430 | integrator complex subunit 3
8208565 8211305 Cp4.1LG04g12440 Annexin
Protein of unknown function
8211737 8219865 Cp4.1L.G04g12190 (DUF803)
8225277 8228299 | Cp4.1LGO04g12260 Alanine--glyoxylate
transaminase
8229273 8235042 | Cpa.1LGo4gizz10 | VAP(P)-bd_dom domain-
containing protein
8239401 8240816 Cp4.1LG04g12230 scarecrow-like protein 3
DDT domain-containing
8241819 8252837 Cp4.1LG04g12180 protein PTM
8254338 8267068 | Cpd.1LG04gl2z00 | "uclear cap-binding protein
subunit 1-like
8267592 8271339 Cp4.1LG04g12240 | RNA-binding protein Y14-like
8279532 8284234 | Cpd.1LG04glzzso | 2nC finger CCCH domain-
containing protein 55
8291579 8295349 Cp4.1L.G04g12270 Phosphotransferase
8296368 8300198 | Cp4.1LG04g12220 | | UMP domain-containing
protein 1 homolog
8300780 8304388 | Cp4.1LG04g12020 B30.2/SPRY damain-
containing protein
8305461 8310088 Cp4.1L.G04g12140 NAD(H) kinase 1-like
Protein of unknown function
8314369 8325141 Cp4.1LG04g12170 (DUF604)
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8323004 8334876 | Cpa.1LG04gl20g0 | Assimilatory sulfite reductase
(ferredoxin)
8336421 8342578 | Cp4.1LG04g12050 Ca'c'“m'difrfgs‘ie”t protein
8345559 8349200 Cp4.1L.G04g12130 | Translocation protein SEC62
8349277 8354071 | Cp4.1LG04g12030 | 'uclear transcription factor Y
subunit
cyclin-dependent protein kinase
8359586 8359858 | Cp4.1LG04g12100 e SIS Tike
cyclin-dependent protein kinase
8361297 8361695 | Cp4.1LG04g12070 e SAROlike
8364057 8360544 | Cpd.1LG04gl2120 | chaperonin-like RbcX protein
2, chloroplastic
8367010 8376344 | Cp4.1LG04g12060 | AArmadillo repeat-containing
protein 8
8377390 8380505 Cp4.1L.G04g12160 | protein mago nashi homolog
8381681 8388314 | Cpd.1LG04gl2150 | I-acylglycerol-3-phosphate O-
acyltransferase
8389092 8391823 | Cp4.1LG04g12110 PRELI/MSF1 domain-
Contalnlng proteln
Zinc finger A20 and AN1
8392400 8394366 Cp4.1L.G04g12090 domain stress-associated
protein
8395510 8397982 Cp4.1LG04g12040 Unknown protein
8398444 8402041 | Cpd.1LG04gl2010 | " entatricopeptide repeat-
containing protein
E3 ubiquitin ligase BIG
8408789 8414012 | Cp4.1LG04g11960 BROTHER lke
8418342 8422682 | Cp4.1LG04g11980 | lranseription T?Eéor bHLH122-
8423563 8434910 | Cp4.1LG04g11990 | WD_REPEATS REGION
domain-containing protein
lysine-specific demethylase
8435155 8440189 | Cp4.1LG04g11900 30, like
8443381 8446549 | Cpa.1LG04g11930 | T 1H YLENE INSENSITIVE 3-
like 3 protein
8452028 8456637 Cp4.1L.G04g11950 beta-glucosidase 12-like
8459335 8461903 | Cpd.1LG04g11920 | RnO GTPase-activating gacO-
like protein
8468513 8473757 | Cp4.1LG04g11910 Selenoprotein O
8474479 8478428 | Cpa.1LG04g12000 | Protein EMSY;(Ll'KE 3 isoform
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8477855 8480945 | Cp4.1LGO4gliggo |  -eptidase_S15domain-
Contalnlng proteln
8481741 8486402 Cp4.1LG04g11890 | GIcNAc-PI synthesis protein
8487503 8491809 | Cp4.1LG04g11970 | Non-structural maintenance of
chromosomes element 4
8490907 8496286 | Cpd.1LG04gl1940 | AP2/ERFand B3 domain-
Contalnlng transcrlptlon factor
8498028 8501327 | Cp4.1LGO4g11820 | Protein NRllll_lFi’IeR FAMILY
8502644 8505699 | Cp4.1LG04gl1g1o | 2Incfinger CCCH domain-
containing protein 14-like
8504731 8510251 | Cp4.1LG04g11800 Ribosome biogenesis
regulatory protein
8511495 8514987 Cp4.1L.G04g11860 1,3-beta-glucan synthase
8515055 8534961 Cp4.1L.G04g11830 1,3-beta-glucan synthase
8537719 8557798 Cp4.1L.G04g11870 1,3-beta-glucan synthase
8558581 8584553 Cp4.1L.G04g11840 1,3-beta-glucan synthase
8591331 8624883 Cp4.1L.G04g11850 1,3-beta-glucan synthase
8625030 8620501 | Cpa.1LG04gli7o0 |  ormyltetrahydrofolate
synthetase
8630216 8636288 | Cp4.1LG04g11770 Cytosine-specific
methyltransferase
DNA (Cytosine-5)-
8637874 8638215 | CPALLGOAGLITS0 | o oo OMIT3-like
8643206 8645812 | Cp4.1LG04g117go | &7-dimethyl-8-ribityllumazine
synthase
8653905 8657862 Cp4.1L.G04g11760 L-ascorbate oxidase
8659450 8663025 | Cpd.1LG04gl1710 | '€ucine-rich mf:at protein 1-
8670547 8672394 | Cp4.1LG04gli7eo | Erhylene 'Sfoetg?:]“"e 3-like
8682177 8686888 | Cpa.1LG04gl1730 |  "rotein kinase domain-
contalnlng proteln
Late embryogenesis abundant
8688664 8689470 Cp4.1L.G04g11720 (LEA) hydroxyproline-rich
glycoprotein family
8692063 8693990 Cp4.1L.G04g11690 60S ribosomal protein L30
8695261 8703662 | Cpa.1LG04g11740 | S€rrate RNA el?f;tor molecule-
Protein FARL-RELATED
8704961 8709711 | Cp4.1LG04g11640 SEQUENGE
8712450 8713616 | Cpa.1LG0Agliss0 |  Retrotran_gag_s domain-
containing protein
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8715931 8721520 Cp4.1L.G04g11670 CCT-eta
8722833 8724170 Cp4.1L.G04g11540 F-box/kelch-repeat protein
8726162 | 8735324 | Cp4.1LGO4glielo | Stomatal closure-related actin-
binding protein 1-like
8738288 8742163 Cp4.1LG04g11560 Unknown protein
8743094 8749579 Cp4.1LG04g11620 translation |n|t|qt|0n factor elF-
2B subunit gamma
8750970 8753497 Cp4.1LG04g11650 | Cysteine proteinase inhibitor
8754285 8763420 | Cpd.1LG04gl1590 | Yrosine-specific transport
protein
Ubiquitin-associated/translation
8765820 8767769 Cp4.1L.G04g11600 elongation factor EF1B protein
8770955 8771899 | Cpa.1LG04gl1630 |  RING-type ES ubiquitin
transferase
8773999 8776243 Cp4.1L.G04g11660 Calmodulin
8776417 8780489 | Cp4.1LG04gl1570 | SNFl-related protein kinase
regulatory subunit beta-1
8783934 8780136 | Cpd.1LG04g11580 | B15/POZ and MATH domain-
containing protein 6-like
protochlorophyllide-dependent
8792247 8797434 Cp4.1L.G04g11680 translocon component 52,
chloroplastic
8798610 8800274 | Cp4.1LG04gl1520 | O-fucosyltransferase family
protein
8802404 | 8808378 | Cp4.1LGO4g11530 | Mitochondrial substrate carrier
family protein
8809661 8813792 Cp4.1L.G04g11510 elongation factor P
8817387 8820080 | Cpa.1LG04gl1500 | Mediator of RNA polymerase
Il transcription subunit 13
8823038 8830738 | Cpd.1LG04gl14go | 'Mediator of RNA polymerase
Il transcription subunit 13
Protein of unknown function
8833889 8836080 Cp4.1L.G04g11490 (DUF1639)
8836985 8855064 | Cp4.1LG04g11430 Ca'pa'”'typigg’fitl;'”e protease
Protein of Unknown Function
8860057 8863724 Cp4.1LG04g11460 (DUF239)
8866664 8871886 Cp4.1LG04g11470 Unknown protein
8868945 8871491 Cp4.1L.G04g11420 | receptor-like protein kinase 2
8874251 8889898 Cp4.1L.G04g11440 pumilio homolog 12-like
8890965 8894870 | Cpa.1LG0Agl14s50 | Chaperonin 60 subunit beta 1,
chloroplastic
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8896503 8897607 | Cp4.1LGOAgl1410 | rotein k'gfg‘fe?ﬁperfam"y
8899180 8002638 | Cpa.1LG04gl1300 | " rotein kinase domain-
containing protein
8906103 8910630 | Cp4.1LGO4g11380 | ' 11 dorgf(;gicr?“ta'“'”g
8911432 8916382 Cp4.1L.G04g11310 TATA-box-binding protein
8916988 8919401 Cp4.1L.G04g11330 Unknown protein
8926106 8930850 | Cp4.1LGO04g11370 tra”sc”p“onlfﬁfeor Pur-alpha
protein FATTY ACID
8932037 8935272 Cp4.1L.G04g11340 EXPORT 2, chloroplastic-like
vacuolar protein sorting-
8935759 8943951 Cp4.1L.G04g11400 associated protein 27-like
isoform X2
Haloacid dehalogenase-like
8944648 8948106 Cp4.1LG04g11390 | hydrolase (HAD) superfamily
protein
8948593 8963495 Cp4.1L.G04g11280 | Lysine ketoglutarate reductase
8966235 8969130 Cp4.1L.G04g11290 Zinc finger, FYVE-type
Eukaryotic translation initiation
8969779 8972957 Cp4.1LG04g11270 factor 3 subunit K
8975959 8980864 Cp4.1L.G04g11350 Sucrose synthase
8986008 8988437 | Cp4.1LG04g11360 Flavin-containing
monooxygenase
8989827 9000265 | Cpa.1LG04gl1320 | Detaketoacyl-[acyl-carrier-
protein] synthase |
ethylene-responsive
9005128 9005733 Cp4.1LG04g11170 | transcription factor ERF017-
like
9009399 0012138 | Cp4.1LG04gl1150 | ~-47YPe dgrrgf‘e'i?]'coma'”'”g

Genes encontrados en la regién genémica

zarcillos para en C. pepo.

del cromosoma 10 para la produccién de

P -

INICIAL P FINAL ID1 FUNCION FINAL
1455683 | 1459899 | Cp4.1L.G10g04470 Glutamine synthetase
1461913 | 1463634 | Cp4.1L.G10g04490 Expansin

1464537 | 1464845 | Cp4.1L.G10g04540 thaumatin-like protein 1b
1466562 | 1496357 | Cp4.1L.G10g04520| protein SHOOT GRAVITROPISM 6
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1514548 | 1529836 |Cp4.1L.G10g04350 Threonine dehydratase
1530242 | 1531876 | Cp4.1LG10g04360 Pe”tat“COpepté?gtﬁﬁeat'coma'”'”g
1534647 | 1536651 |Cp4.1L.G10g04320 Exostosin family protein
1540837 | 1543678 | Cpa.1LG10go4330|  Sulfite eXportS:OTtg:‘nE’ SafE family
1544459 | 1546186 |Cp4.1L.G10g04340 60S ribosomal protein L24-like
1547782 | 1549261 | Cp4.1LG10g04300 homeObOX"e“C'”gzz_'l?E:r protein ATHB-
1554694 | 1557225 | Cpa.1LG10g04310 homeobox-leuun;zz_ll?lgsr protein ATHB-
1558667 | 1564687 |Cp4.1L.G10g04290 Pyruvate kinase family protein
1566533 | 1572057 | Cpa.1LG10g0a2g0 |  -WP1d IV(A) 3-deoxy-D-manno-
octulosonic acid transferase
1572195 | 1573574 |Cp4.1L.G10g04180 | AT-hook motif nuclear-localized protein
1574683 | 1578799 |Cp4.1L.G10g04250 Phosphopyruvate hydratase
1579356 | 1582709 |Cp4.1L.G10g04230 | splicing factor U2af small subunit B-like
1584005 | 1592118 | Cp4.1LG10g04220 serlne/threonlne-rl)irséeln kinase CTR1-
1593038 | 1598092 |Cp4.1L.G10g04070| DUF4378 domain-containing protein
1593038 | 1596020 |Cp4.1L.G10g04240 Fructose-bisphosphate aldolase
1601017 | 1602393 | Cp4.1L.G10g04100 RABG-interacting golgin
1603012 | 1609572 |Cp4.1L.G10g04140 | pleiotropic drug resistance protein 2-like
1612550 | 1615042 |Cp4.1L.G10g04170 Protein BUD31-like protein
1615268 | 1619211 | Cp4.1LG10g04130 serine/threonine-pr;).fin kinase D6PKL1-
ike
1620068 | 1621274 |Cp4.1L.G10g04090| 60S acidic ribosomal protein P2-like
1622726 | 1626309 |Cp4.1L.G10g04260 | IQ domain-containing protein IQM3-like
1627985 | 1629843 | Cp4.1L.G10g04200 GDSL esterase/lipase
1630025 | 1631350 |Cp4.1L.G10g04110 GDSL esterase/lipase
1634702 | 1641127 | Cp4.1LG10g04150 transcription initiation factor TFIID
subunit 12

1643495 | 1644013 | Cp4.1LG10g0a270 | 2InC finger A20 and AN1 domain-

containing stress-associated protein 4
1646697 | 1649038 | Cp4.1L.G10g04190 Purple acid phosphatase
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1650851 | 1652186 |Cp4.1L.G10g04120| protein TERMINAL FLOWER 1-like
1653099 | 1653743 | Cp4.1L.G10g04080 Germin-like protein
1657161 | 1658408 |Cp4.1L.G10g04160 F-box domain-containing protein
1661697 | 1666967 |Cp4.1L.G10g04210 Cell division protein ftsZ, putative
1670317 | 1671483 | Cp4.1LG10g03900 Pentatricopeptide repeat-containing
' protein
1674872 | 1675390 | Cp4.1L.G10g03980 Unknown protein
1-(5-phosphoribosyl)-5-[(5-
1677013 | 1680022 | Cp4.1LG10g03940 phosphoribosylamino)methylideneamino]
' imidazole-4-carboxamide isomerase,
chloroplastic
1680291 | 1682631 |Cp4.1L.G10g03960 | cytochrome b-c1 complex subunit 9-like
1683698 | 1684522 | Cp4.1L.G10g03870 Unknown protein
1688315 | 1694434 | Cp4.1L.G10g03910 Signal recognition particle protein
1694590 | 1697155 | Cp4.1LG10g04050 Pentatricopeptide repeat-containing
' protein
1696999 | 1698706 |Cp4.1L.G10g03880 Small nuclear ribonucleoprotein G
1700978 | 1703217 |Cp4.1L.G10g04060 Auxin responsive SAUR protein
1705154 | 1709641 | Cpa.1LG10g03920| PrOren ORANGELIKE, chloroplastic-
ike
1710492 | 1716130 |Cp4.1L.G10g03930 sorting nexin 1-like
1719483 | 1721136 |Cp4.1L.G10g03990 NAC domain-containing protein
vacuolar protein sorting-associated
1722635 | 1725277 | Cp4.1LG10g03950 orotein 55 homolog isoform X1
1725826 | 1740131 | Cpa.1LG10g04010| | evatricopeptide repeat (TPR)-like
superfamily protein
1740986 | 1741928 |Cp4.1L.G10g04020 Casparian strip membrane protein 1
1742978 | 1749725 |Cp4.1L.G10g04000 | mRNA-decapping enzyme-like protein
1750402 | 1763045 |Cp4.1L.G10g04030 LETM1 domain-containing protein
1758300 | 1763655 |Cp4.1L.G10g03970| protein trichome birefringence-like 8
1764190 | 1768220 | Cp4.1L.G10g03890 IAA-amino acid hydrolase ILR1
1764535 | 1764889 | Cpa.1LG10g04040 Pentatrlcopeptldeprrzpt)s?r;[-l|ke superfamily
Protein GL2-INTERACTING
1777068 | 1778455 | Cp4.1L.G10g03840 REPRESSOR 1
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1787835 | 1788566 | Cp4.1L.G10g03860 Transcription repressor
1792934 | 1793538 | Cp4.1LG10g03760 Unknown protein
1793023 | 1793484 | Cp4.1L.G10g03690 Transcription repressor
1794370 | 1798820 |Cp4.1L.G10g03710 | lipid droplet-associated hydrolase-like
1799493 | 1802165 | Cp4.1L.G10g03790 HVA22-like protein
1801587 | 1802072 | Cp4.1LG10g03670 COPII coat assembly protein SEC16,
' putative
transcription factor E2FA-like isoform
1803394 | 1809770 | Cp4.1LG10g03730 X1
1809739 | 1814404 | Cp4.1LG10g03830 NDR1/HIN1-like protein 3
1816273 | 1817120 | Cp4.1LG10g03750 Unknown protein
1816909 | 1818303 | Cp4.1LG10g03780 Eukaryotic aspartyl protease family
' protein
1820435 | 1820842 |Cp4.1L.G10g03810 Regulatory particle non-ATPase 10
1826990 | 1834499 |Cp4.1LG10g03700 | Exocyst subunit Exo70 family protein
1835692 | 1842538 | Cp4.1LG10g03800 Ribosome biogenesis protein NSA2
' homolog
1843894 | 1844409 | Cp4.1LG10g03770| RING-H2 finger protein ATL70-like
1847124 | 1850081 | Cp4.1LG10g03720 alpha-ketoglutarate-dependent
dioxygenase alkB homolog 6
1851654 | 1855516 |Cp4.1L.G10g03680 Protein-lysine N-methyltransferase
1851869 | 1852624 |Cp4.1L.G10g03850 SAM domain-containing protein
1856020 | 1875161 |Cp4.1LG10g03820| Proten CHROMA;LN REMODELING
1866040 | 1866387 |Cp4.1L.G10g03740 MuDRA-like transposase
1879334 | 1882763 | Cp4.1LG10g03620 gibberellin 20 oxidase 2-like
1881249 | 1889050 |Cp4.1L.G10g03560 | E3 ubiquitin-protein ligase RGLG3-like
1890413 | 1895122 | Cp4.1LG10g03570 S-adenosyl-L-methionine-dependent
' methyltransferases superfamily protein
pentatricopeptide repeat-containing
1902391 | 1909634 | Cp4.1L.G10g03650 protein At2g21090-like isoform X2
1920825 | 1926660 |Cp4.1L.G10g03550 Histone deacetylase
1927179 | 1931638 | Cp4.1L.G10403630 2-oxoisovalerate dehydrogenase subunit
pa. g alpha 2, mitochondrial
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1930773 | 1934303 |Cp4.1L.G10g03580 3'(2"),5'-bisphosphate nucleotidase
1934560 | 1934781 |Cp4.1LG10g03600 3'(2"),5'-bisphosphate nucleotidase
1935691 | 1935912 |Cp4.1L.G10g03590 3'(2"),5'-bisphosphate nucleotidase
1936681 | 1941274 |Cp4.1L.G10g03640 | SWIM-type domain-containing protein
1941409 | 1943009 | Cp4.1LG10g03660 photosystem | reaction center subunit N,
chloroplastic-like
1943662 | 1947182 | Cpa.1LG10go3s10| VADP(P)H-guinone oxidoreductase
subunit O, chloroplastic
1945120 | 1950066 | Cp4.1LG10g03520 mltogen-actlva_ted protein kinase kinase
kinase 3-like
1953896 | 1962514 | Cp4.1LG10g03530 NAC domain-containing protein
1963415 | 1973391 | Cp4.1LG10g03540 | phosphatidylinositol 4-kinase beta 1-like
1974620 | 1987610 | Cp4.1LG10g03500 AAA domain-containing protein
1985903 | 1987732 | Cp4.1LG10g03460 | Aminotran_5 domain-containing protein
1987977 | 1988183 | Cp4.1L.G10g03480 Unknown protein
1991519 | 1992064 | Cp4.1LG10gozdgo| eIl wall /vacuolar inhibitor of
fructosidase 2
chromatin assembly factor 1 subunit
1993033 | 1997462 | Cp4.1L.G10g03450 FAS? isoform X1
1998127 | 1999138 | Cp4.1L.G10g03410 transcription factor IND-like
2002055 | 2007938 | Cpa.1LG10g03400 | ZNC finger CCCH domain-containing
protein 38 isoform X2
2018858 | 2027538 | Cp4.1L.G10g03440 uridylate kinase
2037028 | 2038200 |Cp4.1L.G10g03430 RING-type E3 ubiquitin transferase
2045584 | 2045841 | Cp4.1L.G10g03510 Protein IDA-LIKE 2
2049807 | 2064296 |Cp4.1L.G10g03470 protein TONSOKU isoform X1
2065440 | 2069409 |Cp4.1L.G10g03420 autophagy-related protein 13b
2075728 | 2077723 | Cp4.1L.G10g03320 RING-type E3 ubiquitin transferase
2078847 | 2081893 | Cp4.1L.G10g03300 Actin
2083119 | 2086017 |Cp4.1LG10g03390 WAT1-related protein
2086894 | 2087463 |Cp4.1LG10g03280 Transmembrane protein
2088498 | 2089661 | Cpa.1LG10g03290 |  Pollen-specific leucine-rich repeat
extensin-like protein 1
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2089878 | 2091787 | Cp4.1L.G10g03270 WAT1-related protein
2005567 | 2098744 |Cpa.1LG10go3250| T IS N-terminal domain-containing
protein
2102974 | 2109609 |Cp4.1L.G10g03370 | WD repeat domain-containing protein 83
2114592 | 2121034 | Cp4.1L.G10g03330 Cellulose synthase
2122441 | 2122836 |Cp4.1L.G10g03360 Unknown protein
2123545 | 2126466 | Cpa.1LG10g03260 ribonuclease P protein subunit p25-like
protein isoform X2
2126900 | 2134570 | Cp4.1L.G10g03240 | RNA-binding protein 39-like isoform X1
2135533 | 2141601 |Cp4.1LG10g03220 protein LIKE COV 2-like
2143160 | 2148454 | Cp4.1L.G10g03350 | Ribonucleoside-diphosphate reductase
2149244 | 2155260 | Cpa.1LG10g03310 | Non-specific Selr('irr‘g;?reo”'”e protein
2157881 | 2159091 | Cpa.1LG10g03380 ethylene-respons’lb\\/éltqrfnscrlptlon factor
26S proteasome non-ATPase regulatory
2161434 | 2164951 | Cp4.1L.G10g03210 subunit 12 homolog B-like
Encodes a root meristem growth factor,
Belongs to a family of functionally
2165357 | 2167723 | Cp4.1L.G10g03200 redundant ous peptides that are secreted,
putative
2168438 | 2172728 | Cp4.1L.G10g03230 Shikimate dehydrogenase
crossover junction endonuclease
2173884 | 2179725 | Cp4.1L.G10g03340 EME1B-like isoform X1
2180221 | 2184452 | Cpa.1LG10g03110 TSL-kinase interacting protein 1-like
isoform X1
2185200 | 2192438 | Cpa.1LG10go3180|  UDP-rhamnose/UDP-galactose
transporter 4-like
2199330 | 2202926 |Cp4.1.G10g03170 systemin receptor SR160-like
2206612 | 2207614 | Cp4.1L.G10g03040 WRKY protein
2213262 | 2220350 | Cp4.1L.G10g03140 tRNA(His) guanylyltransferase
2217875 | 2221687 | Cp4.1L.G10g03100 ATP synthase 24 kDa subunit
2222210 | 2225070 | Cpa.1LG10g03120 |  '"on-sulfur assembly protein IscA,
chloroplastic-like
2227895 | 2228260 | Cp4.1L.G10g03190 DNA-binding WRKY
2229585 | 2236395 | Cp4.1LG10g03160 | serine/threonine-protein kinase PBS1-like
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2233922 | 2234185 | Cp4.1L.G10g03060 Heat shock protein 40
2235686 | 2237420 | Cp4.1L.G10g03030 Unknown protein
2243626 | 2244573 | Cp4.1L.G10g03130 Unknown protein
2244831 | 2249557 | Cp4.1L.G10g03080 | ABC transporter F family member 5
2250579 | 2260385 | Cp4.1L.G10g03150 Shikimate kinase
2261205 | 2262851 | Cpa.1LG10g03050 stress enhanced prloit;én 2, chloroplastic-
2263612 | 2265610 |Cp4.1LG10g03070 Unknown protein
2266370 | 2278900 | Cpa.1LG10g03090 E3 ublqwtln-protel)rlilgase RKP isoform
2280354 | 2284450 |Cp4.1LG10g02880 | NEDD8-conjugating enzyme Ubc12-like
2286175 | 2287409 | Cp4.1L.G10g02960 Calcium uniporter protein
2288242 | 2289135 | Cp4.1L.G10g02830 | elongation of fatty acids protein 3-like
2290159 | 2291448 | Cp4.1L.G10g02990 | E3 ubiquitin-protein ligase RNF185-like
2295222 | 2296265 | Cp4.1L.G10g02950 Hexosyltransferase
transcription termination factor
2300194 | 2302798 | Cp4.1L.G10g02900 MTERFS, chloroplastic
2303083 | 2306297 |Cp4.1L.G10g02930 Protein DA1-related 1-like
2311453 | 2315203 | Cp4.1L.G10g02970 BEL1-like homeodomain protein 2
2316311 | 2319566 |Cp4.1L.G10g02840| BTB/POZ domain-containing protein
2324571 | 2329751 | Cp4.1LG10g02980 | Protein of unknown function, DUF547
2332876 | 2333328 | Cpa.1LG10g02820 | T H-type transcriptional regulator
protein ptxE
2334639 | 2336564 |Cp4.1LG10g02910 Unknown protein
2337999 | 2342117 | Cpa.1LG10g02810| OXY9en-evolving enhancer protein 1,
chloroplastic
2342572 | 2345818 | Cp4.1LG10g02870| BTB/POZ domain-containing protein
2344436 | 2346429 | Cp4.1L.G10g03010 Unknown protein
2350428 | 2357840 |Cp4.1LG10g03000 Thioredoxin-like protein
2352376 | 2359770 |Cp4.1LG10g02850 | wall-associated receptor kinase-like 14
2364074 | 2384339 |Cp4.1L.G10g02890 | SHR-BD domain-containing protein
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2384810 | 2392053 | Cp4.1L.G10g02860 | SHR-BD domain-containing protein
2393013 | 2394542 | Cp4.1L.G10g02940 Mitochondrial pyruvate carrier
2396097 | 2401153 | Cp4.1L.G10g02920 Nuclear ribonuclease Z
2396500 | 2397675 | Cp4.1L.G10g02730 Aldedh domain-containing protein
2401984 | 2404276 | Cpa.1LG10g03020 Mitochondrial transcription termination
factor family protein
2406349 | 2411710 | Cpa.1LG10g02720 extra-large guanine nuc_leotlde-bmdlng
protein 1-like
B3 domain-containing transcription
2410157 | 2415786 |Cp4.1L.G10g02670 factor VRN 1-like isoform X1
2417885 | 2420710 | Cpa.1LG10g02650 |  Yrdoxal phosphate-dependent
transferases superfamily protein
2423041 | 2430790 | Cp4.1L.G10g02790 cyclin-H1-1-like isoform X1
2431089 | 2431799 | Cp4.1L.G10g02710 dof zinc finger protein DOF3.4-like
2433056 | 2437432 | Cpa.1LG10g02740 | Muclear pore Comﬁ'keg‘ protein NUP58-
2437900 | 2439500 |Cp4.1L.G10g02680 salicylic acid-binding protein 2-like
2440858 | 2442151 |Cpa.1LG10g02690| B hydm'ase';rgt‘:i?]a'”'Conta'”'”9
2443318 | 2447322 | Cp4.1L.G10g02660 Autophagy-related protein 101
2452683 | 2453651 | Cp4.1L.G10g02700 dof zinc finger protein 2-like
2455441 | 2457305 | Cp4.1L.G10g02780 | GLABRAZ expression modulator-like
2458306 | 2458689 | Cp4.1L.G10g02800 GRAM domain-containing protein
2459754 | 2463072 | Cp4.1L.G10g02750 NDbs-Irr resistance protein, putative
2465228 | 2468036 | Cp4.1L.G10g02760 transcription factor HHO5-like
2468263 | 2473412 | Cp4.1LG10g02770| protein misato homolog 1 isoform X1
mitogen-activated protein kinase kinase
2474215 | 2481135 | Cp4.1L.G10g02640 Kinase 5-like isoform X1
2482905 | 2484639 | Cp4.1LG10g02630 Peroxidase
2484920 | 2488791 |Cp4.1LG10g02560 | Protein of unknown function, DUF547
2491276 | 2496861 | Cpa.1LG10g02490 TMEM131—'”;er:tzma'”'co“ta'“'”g
2504450 | 2504716 |Cp4.1L.G10g02520 precursor of CEP7-like
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2508882 | 2509184 | Cp4.1L.G10g02540 precursor of CEP3
2510430 | 2513447 | Cp4.1L.G10g02500 Sulfotransferase
2515011 | 2526020 |Cp4.1LG10g02550 CLTH domain-containing protein
2526735 | 2531379 |Cp4.1LG10g02570 B3 domain-containing protein
LOW QUALITY PROTEIN:

2531173 | 2543945 | Cpa.1LG10g02590 uncharacterized protein LOC103484772
2542434 | 2545150 | Cp4.1L.G10g02510 Heat shock transcription factor
2547491 | 2548804 | Cp4.1L.G10g02530 | Protein of unknown function (DUF1685)
2550344 | 2551991 | Cp4.1L.G10g02600 | SMI1_KNR4 domain-containing protein
2554229 | 2555793 | Cp4.1L.G10g02610 | Remorin_C domain-containing protein
2554512 | 2565557 | Cpa.1LG10g02580| P/ beta'HysrgotLﬁes superfamily
2569386 | 2576052 | Cp4.1L.G10g02620 Protein kinase superfamily protein
2576118 | 2579652 | Cp4.1L.G10g02380 | Protein kinase domain-containing protein
2580643 | 2583146 | Cp4.1L.G10g02370 Transcription factor SPATULA
2585207 | 2592315 | Cpa.1LG10g02460| O 'Y domain-containing protein 3

isoform X1
2505462 | 2601117 | Cpa.1LG10g02330 floral homeotlc_ protein APETALA 2-like

isoform X1
2602201 | 2602446 |Cp4.1LG10g02400 AP2/ERF domain-containing protein
2605039 | 2614123 | Cp4.1LG10g02360 | Protein kinase domain-containing protein
2618206 | 2619978 | Cp4.1L.G10g02340 WRKY3
2621722 | 2627147 | Cp4.1L.G10g02470 Glycosyltransferases
2627482 | 2629601 | Cp4.1L.G10g02480 cysteine proteinase COT44-like
2629857 | 2634774 | Cp4.1L.G10g02390 Protein RER1

Plant protein of unknown function
2629913 | 2632413 | Cp4.1L.G10g02450 (DUF247)
2635130 | 2639840 |Cp4.1L.G10g02420| small RNA degrading nuclease 3-like
2640877 | 2643351 | Cpa.1LG10g02350 mlcrotubulg-assouated protein RP/EB
family member 1C-like

2649645 | 2650544 |Cp4.1L.G10g02440 transcription factor MY B44-like
2653593 | 2661424 |Cp4.1L.G10g02410 MRG domain-containing protein
2663257 | 2665746 |Cp4.1L.G10g02430 MRG domain-containing protein
2670303 | 2678149 | Cp4.1L.G10g02250 Cytochrome P450
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2678445 | 2690990 | Cpa.1LG10g02310 | VP40 repeat-conteining protein HOS15-
2679368 | 2692918 | Cpa.1LG10g02270 pentatricopeptide repeat-containing
' protein ELI1, chloroplastic
2693506 | 2694048 | Cp4.1L.G10g02280 zinc finger protein 7-like
2696637 | 2707961 | Cp4.1L.G10g02290 | Auxin-responsive GH3 family protein
2711867 | 2713484 | Cp4.1LG10g02190 lysine-rich arabln?igkzlactan protein 18-
2716040 | 2718992 | Cp4.1L.G10g02320 Unknown protein
2719682 | 2721709 | Cp4.1LG10g02210 Unknown protein
2723972 | 2726263 | Cp4.1L.G10g02200 subtilisin-like protease SBT1.7
2731779 | 2745233 | Cpa.1LG10g02300 | Chaperone D”a;;gtoe?:]a'” superfamily
2742647 | 2750642 | Cp4.1L.G10g02230 molybdate-anion transporter-like
2750948 | 2753916 | Cpa.1LG10g02260| “\CYI-CoA-binding domain-containing
protein 3
ribonuclease 111 domain-containing
2795114 | 2763673 | Cp4.1L.G10g02220 protein RNCL1, chloroplastic-like
Plant protein of unknown function
2764316 | 2766614 | Cp4.1L.G10g02240 (DUF863)
2772231 | 2773938 | Cp4.1L.G10g02170 Peroxidase
2774827 | 2776158 | Cp4.1L.G10g02040 GRAS domain-containing protein
2781202 | 2790720 | Cp4.1L.G10g02060 Queuosine salvage protein
2782653 | 2788977 | Cpa.1LG10go2160| A cetamidase/ Efggﬁ]m'dase family
2790815 | 2796549 | Cp4.1L.G10g02180 casein kinase Il subunit alpha-like
2803720 | 2805977 |Cp4.1L.G10g02140 N-acetyltransfersfgtgi(;]maln-contalnlng
BTB/POZ domain-containing protein
2806995 | 2811630 |Cp4.1LG10g02030 NPY4-like
2818858 | 2822491 | Cpa.1LG10g02070 | ©1E/POZ and TAZ domain-containing
protein 4
2826893 | 2828347 | Cp4.1L.G10g02020 protein SHORT-ROOT-like
2830884 | 2835221 |Cp4.1L.G10g02090 RING-type E3 ubiquitin transferase
2835926 | 2838366 |Cp4.1LG10g02100| BTB/POZ domain-containing protein
2839291 | 2839731 |Cp4.1L.G10g02120 60S ribosomal protein L26
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2842060 | 2853275 | Cpa.1LG10g02150 Pentatricopeptide repeat-containing
' protein
2853798 | 2859512 |Cp4.1LG10g02110 MY B transcription factor
2861316 | 2865487 | Cpa.1LG10g02130 NADH dehydrogenase [ubiquinone] iron-
' sulfur protein 4, mitochondrial
2863758 | 2870145 | Cp4.1L.G10g02080 Amino-acid N-acetyltransferase
2870693 | 2872397 | Cp4.1LG10g02050 Cyclin-D1-1-like
2872651 | 2877010 | Cpa.1LG10g01980 heptahelical translrp;mbrane protein 4-
ike
2877221 | 2880250 | Cp4.1L.G10g01860 RuvB-like helicase
Uncharacterised conserved protein
2882925 | 2883419 |Cp4.1LG10g01850 UCP031279
2886496 | 2886996 | Cp4.1L.G10g01930 VQ domain-containing protein
2891520 | 2896276 | Cp4.1L.G10g01940 BSD domain-containing protein
2894917 | 2898351 | Cp4.1LG10g01880 | AT domai”":o”tﬁring protein ACR1-
ike
2899821 | 2000285 |Cp4.1LG10go2010| Protein PHLOEM PROTEIN 2-LIKE
A10-like
2001281 | 2902480 |Cpa.1LG10go1990| Protein PHLOEM PROTEIN 2-LIKE
Al10-like
2904103 | 2904507 |Cp4.1L.G10g01890 Phytosulfokine-beta
2907424 | 2908071 | Cp4.1L.G10g01920 basic leucine zipper 8-like
2911162 | 2914504 | Cp4.1L.G109g01870 Growth-regulating factor
AP2-like ethylene-responsive
2922938 | 2926361 | Cp4.1L.G10g01960 transcription factor ANT
inactive LRR receptor-like
2932584 | 2933396 | Cp4.1LG10g01910 serine/threonine-protein kinase BIR2
2935388 | 2048464 | Cpa.1LG10g01950|  DEAD-DOX ATP-dependent RNA
helicase
2942879 | 2951471 | Cp4.1L.G10g01900 Unknown protein
2949031 | 2953256 | Cp4.1L.G10g02000 Unknown protein
2063038 | 2964676 | Cpa.1LG10g01970| L-aminocyclopropane-1-carboxylate
' synthase
2969451 | 2972648 |Cp4.1L.G10g01790 transcription factor MYB36-like
2974494 | 2981534 | Cp4.1LG10g01690 Branched-chain-amino-acid
aminotransferase
2982280 | 2991107 |Cp4.1LG10g01700 protein CROWDED NUCLEI 4
2995591 | 2997426 |Cp4.1L.G10g01800 Homeobox-leucine zipper protein
2999852 | 3001472 |Cp4.1L.G10g01810 | Epidermal patterning factor-like protein
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3003588 | 3005667 |Cp4.1L.G10g01770 Cysteine desulfurase
3006200 | 3010144 |Cp4.1L.G109g01840 myb-like protein X isoform X2
Agamous-like MADS-box protein
3012102 | 3013244 | Cp4.1LG10g01670 AGL61-like isoform X1
3014740 | 3020791 |Cp4.1L.G10g01710 Tubulin alpha chain
3022552 | 3026002 | Cp4.1L.G10g01820 Malate dehydrogenase
3024430 | 3028968 |Cp4.1LG10g01720 Leucine-rich rece_ptor-llke_ protein kKinase
family protein
3030735 | 3033799 |Cp4.1L.G10g01750 Phosphotransferase
3034203 | 3036034 |Cp4.1LG10g01760 transcription factor bHLH19-like
3039860 | 3040767 |Cp4.1L.G10g01780 transcription factor bHLH25-like
COMPASS-like H3K4 histone methylase
3042569 | 3045028 | Cp4.1LG10g01660 component WDR5A
3045894 | 3051489 |Cp4.1L.G10g01730 Kinesin-like protein
3053583 | 3058243 | Cp4.1L.G10g01680 protein SPT2 homolog
3059096 | 3062599 | Cp4.1LG10g01740 PhOSphoe”O'pV&‘\‘ﬁ‘; carboxykinase
3064949 | 3069451 | Cp4.1L.G10g01830 Unknown protein
3077208 | 3078147 | Cp4a.1LG10g01610 Hydroxypro"”e'gfg‘tgi'XCOprOte'”fam"y
3080435 | 3082217 |Cp4.1LG10g01520 transcription factor bHLH93
3085618 | 3089032 |Cp4.1L.G10g01620 Glycosyl hydrolase family protein
3089108 | 3094115 | Cp4.1LG10g01550 Serine hydroxymethyltransferase
3096610 | 3098220 |Cp4.1LG10g01570 | MADS-box transcription factor 23-like
3101888 | 3105293 | Cp4.1L.G10g01650 Rhamnogalacturonan endolyase
3105169 | 3107566 |Cp4.1L.G10g01530 Alcohol dehydrogenase, putative
3110980 | 3111927 |Cp4.1LG10g01600 dof zinc finger protein DOF5.7-like
Methylmalonate-semialdehyde
3113643 | 3124959 | Cp4.1L.G10g01640 dehydrogenase (CoA acylating)
3125138 | 3129266 |Cp4.1L.G10g01580 Protein SKIP34
3131942 | 3137508 | Cp4.1L.G10g01590 ATP binding protein
3133150 | 3141011 |Cp4.1LG10g01540 O-fucosyltransferase family protein
3143335 | 3147402 | Cp4.1L.G10g01560 MADS-box protein SVP-like
3150454 | 3166702 | Cp4.1L.G10g01630 kinesin-like protein KIN-14A
3167490 | 3172496 |Cp4.1L.G10g01510| UPF0029 domain-containing protein
3174722 | 3175696 |Cp4.1LG10g01430 | mitochondrial uncoupling protein 5-like
3176081 | 3182271 |Cp4.1LG10g01390 Unknown protein
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3185468 | 3187954 | Cp4.1L.G10g01460 B-like cyclin
3189658 | 3190392 | Cp4.1L.G10g01350 | zinc-finger homeodomain protein 1-like
3195708 | 3199941 |Cp4.1LG10g01360 | GLABRAZ expression modulator-like
3205208 | 3211333 | Cp4.1LG10g01500 Protein DETOXIFICATION
3213533 | 3214225 |Cp4.1LG10g01440 protein MIZU-KUSSEI 1-like
3215154 | 3221841 |Cp4.1L.G10g01380 | Mannan endo-1,4-beta-mannosidase
3223034 | 3225400 | Cpa.1LG10g01470 homeobox-leucm%_zllipl)(p;er protein ATHB-
3220641 | 3240047 | Cpa.1LG10g01370 LMBR1 domain-containing protein 2
' homolog A-like
serine/threonine-protein kinase SAPK2-
3243959 | 3247117 | Cp4.1L.G10g01490 like
3248326 | 3255064 | Cp4.1LG10g01480 tRNA (Cytosine(34)-C(5))-
methyltransferase-like
3255429 | 3257379 |Cp4.1LG10g01410 ras-related protein Rab11A
3256877 | 3259121 |Cp4.1LG10g01420 Unknown protein
3257612 | 3260941 | Cpa.1LG10g01400 Phospho-2-dehydro-3-deoxyheptonate
' aldolase
3262591 | 3268007 |Cp4.1LG10g01450 Transmembrane protein
haloacid dehalogenase-like hydrolase
3268928 | 3274489 | Cp4.1LG10g01310 domain-containing protein At4g39970
3275083 | 3276959 |Cp4.1L.G10g01180 Alpha/beta hydrolase-1
3279160 | 3279357 |Cp4.1LG10g01140 Prostatic spermine-binding protein
3284674 | 3285279 | Cp4.1L.G10g01260 transcription factor MYB41-like
3289803 | 3292991 | Cp4.1L.G10g01280 Ras-related protein
3293127 | 3296717 |Cp4.1L.G10g01270 CMP-sialic acid transporter 5-like
3297360 | 3302092 | Cpa.1LG10g01300|  A\sparagine synthetase [glutamine-
' hydrolyzing]
3300424 | 3304208 |Cp4.1L.G10g01240| DUF4057 domain-containing protein
ARM-repeat/Tetratricopeptide repeat
3306161 | 3308964 |Cp4.1LG10g01250 (TPR)-like protein
3312347 | 3314537 | Cp4.1L.G10g01220 Unknown protein
3315727 | 3318625 | Cp4.1L.G10g01200 MFS domain-containing protein
3319719 | 3322117 |Cp4.1LG10g01130 VQ domain-containing protein

199




X Vg

» ~ Estudio de asociacién (GWAS) para caracteres vegetativos con valor agronémico en Cucurbita
pepo L.

3325000 | 3328105 | Cp4.1L.G10g01330 | protein SCO1 homolog 2, mitochondrial
ethylene-responsive transcription factor
3330052 | 3331080 |Cp4.1LG10g01290 ERF060-like
3334327 | 3337046 | Cp4.1L.G10a01150 Uncharacterised conserved protein
pa. g (UCP030365)
3337520 | 3339489 | Cpa.1LG10g01190|  YPe ! inositol polyphosphate 5-
phosphatase 5-like
3341714 | 3344887 | Cp4.1.G10g01230 Inositol-3-phosphate synthase
3345593 | 3347239 |Cp4.1LG10g01170 protein NEN4-like
3348962 | 3351025 | Cp4.1L.G10g01320 L-ascorbate oxidase
3351368 | 3352316 |Cp4.1.G10g01340 Peptidylprolyl isomerase
3353347 | 3354776 | Cpa.1LG10g01120 | neavy metal-associated isoprenylated
plant protein 23-like
3355516 | 3359331 | Cpd.1LG10g01210 aspartic protemase-)l(ﬂie protein 1 isoform
protein CELLULOSE SYNTHASE
3360182 | 3369412 | Cp4.1LG10g01160 INTERACTIVE 1
3373191 | 3379821 | Cpa.1LG10g01010 MICOS complex Sl;k();mlt MIC60 isoform
3382630 | 3382848 | Cp4.1LG10g00980 Unknown protein
3386256 | 3388389 | Cp4.1L.G10g01110 | E3 ubiquitin-protein ligase RHA2B-like
3388918 | 3389169 |Cp4.1LG10g00970 Unknown protein
3390404 | 3395121 | Cp4.1LG10g01000 R'NG'CH'typsrgfe?:]a'”'Conta'”'”g
3399821 | 3407604 |Cp4.1LG10g01060 Translation |n|t|gt|on factor IF-2, putative
isoform 1
3406419 | 3408269 | Cp4.1LG10g01040 Pe”tat“C°pept;)‘:§t§ﬁeat'c°”ta'”'”9
3409853 | 3431005 |Cp4.1L.G10g01100 Cytochrome P450
3430881 | 3437314 | Cp4.1LG10g00990 | Protein kinase domain-containing protein
protein ACTIVITY OF BC1 COMPLEX
3438666 | 3450083 | Cp4.1L.G10g01050 KINASE 8, chloroplastic-like
3452387 | 3455475 | Cp4.1L.G10g01070 protein CPR-5
3457736 | 3460519 |Cp4.1LG10g01080| BES1/BZR1 homolog protein 2-like
3462622 | 3464825 |Cp4.1L.G10g01090 UDP-glycosyltransferase 72E2-like
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3464534 | 3468453 | Cp4.1LG10g01020 Glyceraphosphodiester
phosphodiesterase
3469372 | 3477541 | Cp4.1L.G10g01030 aminopeptidase P1
3479482 | 3481435 | Cp4.1L.G10g00750 | NAD(P)H dehydrogenase (quinone)
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