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Supporting Figure Legends

Figure S1: A) Fo-Fc omit map contoured at 3.0 σ level, depicted in green mesh on carbon dioxide. B) 2Fo-Fc electron density contoured at 1.0 σ level, depicted in blue mesh on carbon dioxide, shown in ball-and-stick.
Figure S2: Simulated annealing Fo-Fc omit map over Lys163 contoured at 3.0 σ level.

Figure S3: Superposition of ACAH, AtzD and TrzD in limon, magenta and cyan respectively. The metal ion shown in grey sphere. 
Figure S4: Locations of the ordered/disordered residues in TrzD tetramer. The main chains are color-ramped from blue to red for B-factors from approximately 25 to 93 Å2. The higher B-factor main chains are also shown in the thicker lines. Domain 3 is most stable; domain 1 is less stable than domain 2 in terms of main chain B-factors. Carbon dioxides are shown in spheres.
Figure S5: Domain 3 sequence alignment near metal binding flap. Conserve sequence of metal binding loop in cyanuric acid hydrolase/barbiturase family shows by an arrow.  
Figure S6: Superimposition of TrzD in cyan on ACAH in lime. A) L156 of ACAH (lime) H-bonded to two main chain carbonyl oxygens of S227 & M78 and with S226 OG. There is space for L156 to move in the orientation of TrzD L163 (shown in cyan), and if L156 moves nearest atom distances are 4 Å and more. B) 90° rotation along y-axis. 
Figure S7: Electrostatic potential over TrzD surface. Carbon dioxide shown in the exit channel.
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Figure S1: A) Fo-Fc omit map contoured at 3.0 σ level, depicted in green mesh on carbon dioxide. B) 2Fo-Fc electron density contoured at 1.0 σ level, depicted in blue mesh on carbon dioxide, shown in ball-and-stick. 
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Figure S2: Simulated annealing Fo-Fc omit map over Lys163 contoured at 3.0 σ level.
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Figure S3: Superposition of ACAH, AtzD and TrzD in limon, magenta and cyan respectively. The metal ion shown in grey sphere. 
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Figure S4: Locations of the ordered/disordered residues in TrzD tetramer. The main chains are color-ramped from blue to red for B-factors from approximately 25 to 93 Å2. The higher B-factor main chains are also shown in the thicker lines. Carbon dioxides are shown in spheres.
[image: image5.png]Consensus

Conservation
AD25_Arthrobacter_gil117583156
AtzD_ADP_Pseudomonas_sp__ADP

smmuaaamﬁmnmuwnm
TRZD_Enterobacter_cloacae_gil6
TrzD_Acidovorax_citrulli_gil36
Moorella_thermoacetica ATCC_39
KTE234_Escherichia_coli_gil432
DSM_15981_Clostridium_asparagi
PCC7428_Gloeocapsa_gil43439337
JDR-2_Paenibacillus_gil2517388
E1L3A_Salinisphaera_shabanensi
1Mel_Rhod_gil372000025IgblAEX6
CB1190_Pseudonocardia_dioxaniv
RCC299_Micromonas_gil255073800
viciae_3841_Rhizobium_legumino
WSM1455_Rhizobium_leguminosaru
trifoli_WSM1325_Rhizobium_leg
WUS5_Rhizobium_leguminosarum_b
CCGES510_Rhizobium_gil402491038
WSM229_Rhizobium_leguminosarum
CIAT899_Rhizobium_tropici_gil4
S4_Agrobacterium_vitis_gil2221
ORS278_Bradyrhizobium_sp_gil14
ORS375_Bradyrhizobium_gil36588
BTAi1_Bradyrhizobium_gil1 48252
ORS_285_Bradyrhizobium_gil3674
AZC_3892_2Azorhizobium_caulino
B5_Alcanivorax_dieselolei_gild
SXCC1_Gluconacetobacter_gil330
JCM_2831_Methylobacterium_radi
HTCC2516_Oceanicola_granulosus
PBC_Hydrogenophaga_gil38856569

gl fGdtdlyV

SVVGHGTVYV
SVVGHGMVYYV
SVVGHGMVYYV
GLAGTGAVYYV
GLAGTGAIYYV
GLAGIGAVYYV
GLAGTGAVYY
GLAGTSAVYYV
SIVGDPMVYYV
SIVGDPMVYYV
SVVGDPMVYYV
AITRDPLVYY
AIVNDPMVYYV
SVVQDPMVYYV
SVCGDPMIYYV
ALAGDPTVYYV
ALHGNGAVYYV
GLVGDSAIYYV
AAVGDCRVYYV
FGITDLYYV
FGITDLYYV

FG DLYV

DLYV

A A AAAAAAA A A

MrEFro00000000000000
AP P D MMM S =————— -
rr=r—<TTMTTTm
nEolokokokokokokokaokoko]
Or>MO0DO00OO0O0O

<€

SGGAEHQGPd

SGGAEHQGPA
SGGAEHQGPA
SGGAEHQGPA
SGGAEHQGPA
SGGAEHQGPA
SGGAEHQGPA
SGGAEHQGPA
SGGAEHQGPP
SGGSEHQGPA
SGGSEHQGPA
SGGAEHQGPD
SGGAEHQGPD
SGGAEHQGPD
SGGSEHQGPP
SGGAEHQGPA
SGGAEHQGPS
SGGAEHQGPS
SGGAEHQGPP
SGGAEHQGPD
SGGAEHQGPP
SGGAEHQGPP
SGGAEHQGPP
SGGAEHQGPS
SGGAEHQGPP
SGGAEHQGPP
SGGAEHQGPP
SGGAEHQGPP
SGGAEHQGPD
SGGAEHQGPD

SGGAEHQ
SGGAEHQ
SGGAEHQ

ooOOoOm

—>

GGGPvAvilar

GGGPFAYV
GGGPFAY
GGGPFAY
GGGPVAY
GGGPVAY
GGGPVAY
GGGPVAA
GGGPVAA
GGGPVAY
GGGPVAYV
GGGPIAYV
GGGP ISV
GGGPVAY
GGGPVAA
GGGPVAVYV
GGGV IAAILS
GGGSVTVIYD
GGGPVTVVYR

MPFPr=rrrr<>>I>>D>D>D>
I<FAXAIDIIDIIDXITIDIDIDD

GGGPVCV ISR
GGGPVAIIVE
GGGPVAIIVE
GGGPVAIIVE
GGGPVAIIVE
GGGPVAIIVE
GGGPVAIIVE
GGGPVAIIVE
GGGPVAIIVE
GGGPVAIIVE
GGGPVAIIVE
GGGPIAIIVE
GGGPIAIIAE
GGGPVAVIAA
GGGPLAVITR
GGGPLSIIVR
GGGPVAVIAR
GGGLVAVIAE
GGGLIAVIAH




Figure S5: Domain 3 sequence alignment near metal binding flap. Conserve sequence of metal binding loop in cyanuric acid hydrolase/barbiturase family shows by an arrow. 
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Figure S6: Superimposition of TrzD in cyan on ACAH in lime. A) L156 of ACAH (lime) H-bonded to two main chain carbonyl oxygens of S227 & M78 and with S226 OG. There is space for L156 to move in the orientation of TrzD L163 (shown in cyan), and if L156 moves nearest atom distances are 4 Å and more. B) 90° rotation along y-axis.
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Figure S7: Electrostatic potential over TrzD surface. Carbon dioxide seen in the exit channel.
