Figure 1. A) Simulated OMIT MAP at 1.2 o contours (blue), generated by shaking the
coordinates using PDBSET from the CCP4 program suite [1], removing cacodylate
molecule from the model, and refining 5 cycles with REFMACS [2]. Fo-Fc map at 3.5 ¢
contours is represented in green. B) The same maps showing the position of several
residues in the proximity of the blob corresponding to the cacodylate molecule. Both
figures were generated with CCPAMG program [3]. C) Deposited structure (PDB ID.
35NF) showing roughly the same orientation as in A) and B). 2Fo-Fc and Fo-Fc maps
are at 1.4 o and 3.5 o contours, respectively)




Figure 2. Amino acid sequence alignment of L-carbamoylases. A BLAST search was
conducted with BsLcar sequence, using the UNIREF100 sequence cluster [4] to remove
sequence redundancy and to reduce the number of sequences. L-carbamoylases with
proven activity were included for comparison. AMAB2 GEOSE (GenBank ID Q53389
[5]), AMAB1 GEOSE (GenBank ID P37113 [5]), GeokaLcar (GenBank ID Q8GQGS5
[6]), AaurhyuC (GenBank ID Q9F464 [7]), HYUC PseN (GenBank ID Q01264 [8])
and SmeLcar (GenBank ID Q92MZ4 [9,10]). ClustalW XXL was used for sequence
alignment. ESPript [11] was used to generate the images and to show the secondary
structure of BsLcar. The consensus sequence appears below. The residues mutated in
this work are highlighted in a box; residues forming the conserved bimetallic center

appear as asterisks and substrate binding and hydrolysis residues as crosses.

el

BsLcar L00000000000

L 19
BsLear FLlWQR]
AMABZ GEOSE R L[WOQR
AMAB1 GEOSE R LW QR|L
GeckaLecar R L{WQER[L|
Aaurhyuc RI[EKE|I|
HYUC_PSESN R LR IH|I|E|Q
SmeLcar R LIW D S[L|l

UniRefl00_CSRW26
UniRefl00_GB8MYJT
UniRefl00 A4IT77
UniRefl00_B4BRO9
UniRefl00 C5DBY1
UniRefl00_I0U351
UniRefl00_FECWFS
UniRefl00 E3I9Q1

UniRef100_COZTRS 9|S D|R LW D R[L|
TaiRaEIO0 BEETDRT W 0 5 a5y iiis shiie bt s Sir vivs Saie b e e e S e s b M|T WK K|R T.|Y MR[T,
TRIRGEI00 HSXRTY: iy N L PN e SRl SRR A R M|T HK O|R L|F NR|L| E
MNP LOO QIRIRN v s siwisis siomstin nries S-inie aiovio dnd e MCSETDAPRPSLARGAH|L NGE[RLWSR|LAE L|sT
UniReF100 HITBED . . o bttt e et ittt e e e e e e e e e e e e M|T WK B[R VY QR[T|QIE T
VBHARGEI00QEABUN- o0 D0t B0 VRGN AT B G IR RSN M|I N|S E[R V|D RE[LIRE L
UniRaEL00 FODMYE  oociinas aas aree Sarema 8785 vieh shele SO0 e e wie demreaate o M|T RLWAR L
UniR@ELO0_GIOKONT o v v o v v vt e et et e et e et e e e e e e e e e e e M|T RV[D RR[LIRE L
MnaRatIO0 HIDYRO: iU essl o ol SOyl sl Jul Ole Seyieasbl Sae Bt M LR LIL H R|L
ToiRefI00 BLTETE cimimans inte ions s ey D fen PRTacesias dive s | M VN QR|T|
VHIRAEIQ0 BTNODD. oooremn wiie s Mt s K St Sresaieeing e are s o I LIWRE|T|t

UniRefl00_C6J280
UniRefl00 GTWEGZ

MEWKLLJVN

G D
(5 [

E IR L(WOQR|LY
F LIWQR|LY
LB L)W R R{L|MIE
LR LW RER
R LW NER[T
F.L|IWNE[L|
E LW N R[L|
B LIWNR[L{L|E I

L|W K R{L{MIE
L|W K N{LIM|D LG

UniRefl00_G9XHX7 LIWGR
UniRefl00 QY9KETE MILTMD|ITN J[W R T
TNAIRGEI00 DEMWOWS: ‘5 ch @ula eins oo a 50 % & 6 8 604 v §oaie b5 54 8 £ 4 e a 44 sl MFEIP V|L HR[L|K
UniRefl00_D6XY4T MQTHTG W R T|L|
PRARGELO0: BEPIWO. o anm e wwins wi i gm0 o sing aSidn s o Temim e Wi om0 i e ME|L NTKIRVIWER
UniRefl00 DTWXIL . . . . . it i i i i i i st e e e e e e e e e e e e e e e e e e e e e e a s M| I L{V QH|L|
UniRefl00 FAL4EO0 MDTPQESKWLWERLMHSYNHEHDHSG| JA T RLIA
TRARSELON AZTTOVT  ooopeiuns woen ams Ewisie e Eals S e eoe % P e Bk b B e MIVM LIL QH|T|
UniRefl00_AGCKX9 . . ... . .. .ot i v nnnans MVVGETEGQEIMOELLLDYDHSLDSNGV LA SE|L|
UhIRGEIOD. COZCMB: | . ia iiu ciuis sie s mow @ wo m wom sieis sowim Sim s e w s wie e MNVEARKLA(L LLIQKR|TIEQ I
ThARaf1I0D RBBAEE L oico s odh oan deainiiie e den R TR e i R e e e MD|L L LW S DL
MRIRGEION GIETCY . ooonwivy wovn sl fsie s e lion viels sk fMaa fis e £ ¥ MPVSPSSQOSPILSGPATLILER|T
MaIEALI00 DOMOSE. o oo o is sfs 600 6058 4.6 8800 sob b 6 ds Bb s 80 8 64 Ba e d MEAGQSAPH|I JLGH
TnAReEl0N BREPLL : Clonaiiil odih Fah @Bl Qah Bha Ve e S e e e e ME|T W R

UniRef100_D3P770
UniRefl00_G2SITS

............................... MLPDPFMPVSPSLPSP

METPSGLPEKOQSRRDFLRTTLMATGALGMLGPASWADAAMEAGQSATH|I

LILGH

ALILDRII

MW ReE Q0 ELWSIS: o0 S Sl S RITRIEE Sa Sl STl ene Fhd g e e MR|I L{WNH|I 1
TniRafl00_TOJTIBS . .y cvd cne s v s samsin v s snn s MSSEWDLHRELIKDYDNRNRYDYMNG[VS JARRR|LHILT
MRIERTL00 BALYFL .. . covima e sinn sowiwae eomad £oie 00 Sueie sie e i 68 e e s e e MR JW N H[L
THIRSELI00 GIOOTT.: & i i dia rd% vaa 50 B &6 €64 v Fae 600 0 54 8 54 e . MHALYQK IVWR|I|EIE
UniRefl00_EOIE33 .MRTIHRAL Nf A QR|LIE
PAARGELOD HLYEET iwcow e v o wi i o e on b s S © aims s Toms e e i e e e e T MEEL [I1SR
UniRefl00 ESDMTI . . . . . 0t i v v s v v o s v s s s s o s s 4 4 s s 4 s 8 s s 4 b e s e e e e MK | LK DDI|EMN
UniRefl00 D1C915 MDWSDTIR|TO R T.JH B ST
TNARGELO0 BOIDITE . ooopiwiwis o % doms eia sl e 6 Sl fm solie s eo 4 bie e ik e o MPPTLP|IQVDELWQR[LIE
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Figure 3. Superposed CD spectra of wild-type and mutated BsLcar species (S5uM) in
sodium phosphate buffer 100 mM pH 7.5.
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Figure 4. Schematic reaction mechanism of BsLcar toward different L-N-substituted-a-amino acids, based on previous proposed mechanisms
[12,13]. The second metallic atom (M2) can be present or not, according to the results shown for BsLcar (see Results and discussionsection). X=
NH,;, L-N-carbamoyl-a-amino acid; X= CHj, L-N-acetyl-a-amino acid; X= H, L-N-formyl-a-amino acid; In the product release, (NH; +CQO,),
acetate or formiate are produced depending on the substrate used (N-carbamoyl-, N-acetyl- or N-formyl-derivative).
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