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Table S1

Sequences of the primers used in this study.

Primer name

Nucleotide sequence (5’ to 3’)

S9Cfn-F
S9Cfn-R
S9Cfn(G148C)-F
S9Cfn(G148C)-R
S9Cfn(S520A)-F
S9Cfn(S520A)-R
S9Cfn(R543A)-F
S9Cfn(R543A)-R
S9Cfn(D601N)-F
S9Cfn(D601N)-R
S9Cfn(R603A)-F
S9Cfn(R603A)-R
S9CEn(H633A)-F
S9Cfn(H633A)-R
S9Cfn(R637A)-F

S9Cfn(R637A)-R

ACGACGACAAGCATATGTGGAAAACCTGAAACTGGATAG
GCAGCCGGATCCTCGAGCTTCAGGTATTTTTCAAACCA
TCTGAAATGTGGTGAACGCGAAAAAG
GTTCACCACATTTCAGATCGTTCAGA
ACCGGTGGCGCTTATGGCGGCTATATGAC
GCCGCCATAAGCGCCACCGGTCACACC
GCCAGTCAGGCAAGCATTAGCAATTGG
GCTAATGCTTGCCTGACTGGCTGCGCATTT
AGCGAAGAAAATTATCGTTGCTGGCT
CAGCCAGCATGCATAATCTTCTTCGCT
GAAGATTATGCATGCTGGCTGGCAGAA
CAGCCAGCATGCATAATCTTCTTCGCT
GGTGAAAATGCTGAACTGAGTCGCAG
CTCAGTTCAGCATTTTCACCACGAAAC
GAACTGAGTGCAAGCGGCAAACCGAAA

CGGTTTGCCGCTTGCACTCAGTTCATGATT

Supporting information, sup-1



Acta Cryst. (2021). D77, https://doi.org/10.1107/S2059798321010810 Supporting information, sup-2

s9c£n 00 B . B R -

S90£n s R sy s M PRNG ¥YNLET ANKE[[KKLTHS GKEKNS LWLNNNT LLT
S§9Cdr 1 MNNSETFAFG. ARPRYRSGLWLSEGGAARRPLTHAETIGRGDSAFR
sscgs T e s KQ. [YRSELW[T
S9Cbs 1 = 2 KD S5[¥|TSNIWWVY
PLARP 1 P
S=mAP 1 Sa 3 SRR N BRERT Rl §
SpRAP T on eoh mlemies biw g ioe
ApARE T g SR Sk e
HUAAP 1 MERQCYLLSEPEEAAALY
consensus>50 T o Bl B b sl b Ak
i | .

s9cEn -  cooofhoso — Ly - 2
S9C£fn 78 ACRCKDIEEXKKLGETWTIFYALD IKN AIY «HNLNDLKG
sscdr 85 S2DEQNL EVEAALMLLPLE . B .KRDER. .
59Cgs 77 ROEIIRFLESDRSG. RTOLWLLPAN. R +TIEDR. .
59Cbs 71 AFISDRDGDAAQLYIMSAE R .SINDR. .
PhRAP €8 KTAQIWVADLE K| e R
SsAAP 26 IN . LIYL SEGEISIYALT e D Y
Spaap 21 LVEFNANLNGKMNLWAMDLE[D 9]
ADAAER 25 {DKLLVVGFSEGSVNA vl
HuAAP 96 VLRKAGGTGPGEEK R|
§9¢fFn
s9CEn 155
socdr 156
59cgs 119
59cks 144
PhARP 130
SsAAP S0 L K|35
SpARP 85 ... 5 AAVSENE]
ApAAR 90 .ua 2l LSGVD sofzl. . .rRGDLIAGLGEF GG
HuRAP 1s1 IAR YEDWCGENMVIKSI ISVLEGVFPERNVSPFOCQOAFWAPGDACGH|VEFVCWWHEPFRLGIRECT]
S9Cfn e TT
S9C£fn 242 SDMXEYGIN
s9cdr 238
s9cgs 239
59Chbs 229
PhAAP 210
SsARP 178
Sphap 176
APAAR 180
HuAAP 286
S9¢Fn =
s9cfn 328 nsTIa
socdr 328 SSTVR
59Cgs 330 TASER
sS9cbs 320 1GTD0O
PhAAP 277 TLFEFE
Sshap 256 1AKKD
SpAAP 263 ITVEG
ApAAPR 262 VARRE
Hi 379 DSAQR
s9¢£n
s9cen 409
59cdr 404
sscgs 415
S5Cbs 404
PhAAP 354
SsAAP 326
SpaAp 347
BApAAP 338
HuRAAP 474

a
§9¢£n g
s9Cfn 502 v [
sscdr 495 ¥ s
sacgs 510 € L=
S9Cbs 499 ¥ B
hAAF 4a7 e T
Sshap 416 b EfM
SpRAP 440 I T
ApAAP 429 v E
HuRAP 569 ) s
s9csn
s9cEn 589
53cdr 585
s9cgs 598
S5Cbs 587
hAAD 534
SshaP 500
Spaap 528
ApRAP 512
HuRAP 663

Figure S1 Multiple sequence alignment of SOCfn homologs. Fusobacterium nucleatum
(S9Ctn; UniProt ID AOA1S1IMBEL), Deinococcus radiodurans R1 (S9Cdr; UniProt ID
QI9RXYD9), Geobacillus stearothermophilus (S9Cgs; Uniparc ID UPI0006ACO02FD), Bacillus
subtilis (S9Cbs; Uniparc ID UPI0001D28AS8E), Pyroicoccus horkoshii (PhAAP; UniProt ID
058323), Sulfolobus solfataricus (SsAAP; UniProt ID Q7LX61), Sporosarcina psychrophila
(SpAAP; UniProt ID E1VFEOQ), Aeropyrum pernix (ApAAP; UniProt ID Q9YBQ?2) and

humans (HuAAP; UniProt ID P13798). The secondary structure features deduced from the
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S9Cftn crystal structure are overlaid using ESPript 3.0 (Pravda et al., 2018). The sequences
corresponding to the cavity loop of S9Cfn are marked. The residues of the catalytic triad are
marked with asterisks (*), while the substrate-binding arginines (Arg543, Arg603 and

Arg637) are marked with triangles (A).
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Figure S2 Size-exclusion chromatography profiles of the catalytic triads in the SOCfn wild-

type and mutant enzymes are shown using Superdex 200 Increase 10/300 (GE Healthcare).
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Figure S3 Parameters of the substrate channel in the S9Cfn monomer. Data were produced

by MOLEonline (Pravda et al., 2018).
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oligomeric pore

Figure S4 Superposition of the S9Ctn tetramer with S9Cdr (PDB ID: 5YZN). Cartoons of

the S9Ctn tetramer is colored green, and the S9Cdr tetramer is shown in orange.



Acta Cryst. (2021). D77, https://doi.org/10.1107/S2059798321010810 Supporting information, sup-7

gating

loop

Figure S5 Side view of the S9Cfn tetramer and substrate tunnel. The catalytic triad is

shown as red sticks, and the tunnel is shown as a blue mesh.
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Figure S6 The narrowest distances of the oligomeric pores in the SOCtn tetramer, PhnAAP
hexamer and S9Cdr tetramer. The cartoon of the S9Ctn (active) tetramer is colored green, that
of the PhAAP hexamer (active) is colored pale green, that of the S9Cdr (active) tetramer is

shown in orange and that of the S9Cdr (inactive) tetramer is colored violet.



Acta Cryst. (2021). D77, https://doi.org/10.1107/S2059798321010810 Supporting information, sup-9

P propeller domain

(b)

Figure S7 (a) S9Cfn colored by B-factor. (») The narrowest distance of the oligomeric pore
in the G148C S9Cfn variant produced by PyMOL. The distance between the two Cys148

residues from a pair of contralateral monomers was measured.
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Figure S8 Size-exclusion chromatography profiles of the S9Cfn wild-type and G148C

mutant enzymes are shown using Superdex 200 Increase 10/300 (GE Healthcare).
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