Supplementary Material

nuclease domain

Supplementary Figure S1. Overall structure of SbcD monomer.

Supplementary Figure S2. Wall-eyed stereo presentation of the active site of ShcD and ShcD-Mn*". SbeD and SbeD-Mn**
are shown in brown and cyan, respectively. Oxygen atoms and nitrogen atoms are shown in red and blue, respectively.
Yellow and red spheres represent Mn** and water molecule W, respectively. Interactions between atoms are depicted as
brown short-dashed lines and interatomic distances are shown in A.



. MMEVHT ﬂjﬂjﬂﬂYRanL...DDEEKDI!DsFKLC?EKILEIE&ZV:IHSCEL FND.L

MiMrall 1

rEMrell 1 ... MEFAHLANICFIVEGFHE . . . FGEEEFAEAFENALE IAVENV LFHE. S
HuMrell 1 MSTADALDDENTFE ILVE TR TLERFMEKD . . . . AVIJGHNDTEFVTLDE ILELACENEY LEFHE.HN
TmMrall 1 CMINLEELEILHT W v TSWTSeRPEVDLREELKEKALDEVVEEAEKREY LLHERN
shbeD 1 CMEILHTEWAAONFYESE . . . . SLEAEHQAF LDWLLETAQTHIV afffvEDT. B

. .
MiMrel1ll 55 [EQPVERLRIAMOATFEELHENN.
pfMrell 56 [EEJSPGTLEKAIALLCIFKEHS. ..
HuMrell &6 [HJSRHTLHTCLE LPKYC‘HGDRP‘.’QF‘EILSDQS\-NFGPSKFPT‘»HYQDGH’LNISI
TmMrell 65 MdSVVALHDLLDYLERMMRETA. .

Sbeb B4 .E'PS—.P.\TLYNE‘.\\NLQHTG................................C‘L‘- i IDEWATL

f f
MiMrell 91 .................LGE:E.S........PE_;.LLFDYFK........ILDGEDviquGEEIFICGTrf
PfMrell 92 PSVLWL........LEDFGLWVY........VIGMRHEEVENEYLTSERLGNGEYLVESVYIKDLEIHGMEY
HuMrell 13 DALCALDILSCAGFVHHFGRSMEVEKIDISEVLLEMGSIKIALYGLGSIPDERLYMMFVHEEVTMLEPKE
TmMrell 101 ................LFGNFVT.......SIScEDITPVMEFEPVDVEAKRGEVRILPFFYPDESEALR
sbep 91 NESRD........IMAFLNTTVVAZAGHAPQILEREDGIEGAVLOPIEFLEPEDILTE0AGLNGIELQQH
f f v f
MiMrell 128 HEEEKREEMLDELENFES..............000:00000020....RAKNYEEKILMLHGG.
pfMrell 146 MSSAWFEANKEILERLFR. ... .. ..BETDH. . .ATLMLHEZS. .
HuMrell 208 DEI:-:ISHFH’LF‘."IHQNE‘.SKHGSTNFIPEQFLDDFIDL\- IWGHEHECKEIA E"'I‘!{I:JEQQLF‘YISQPGSS‘.-‘.-TSLS
ToMrell 142 KNEGDFRFFLESRELNELY...... iv.:.... . EEALKKEDFAIFMGHFTVES.
sben 153 LLAAITDYYQQHYADACK. ... ...:.uvuveuenereananns. LEGDZPLPIIATGHLTTVE.
- ' ' e
. e I INP}.:FE"LD....YELEHFDEPK.FSYY.::EG]}:E]{]:.RI_L
PEMrell 176 .. VREVSEARGEDYPEIGLGDLPEGYLY YAASHIHERYE
HuMrell 276 PGEAVEEHVGLLRI KGRKMH’HHKIPLHT‘.’RQFFHEDI"LENHPDIPHE"DHP VToAIGSFOREHHEEMLE
TomMrell 196 PR 4 IEQGREIIINRALI[PEVVDYAASGHEHEFRE
sbep 190 .. .iiieiiiiieiiiiiii.....ACHIDAVREDIYIGTLDAFFRONFEEADTIANGHEIHER QT
v v )
MiMrell 193 ERFNDEI..............LAYSG..........0v0u0.0.....8TEIIYRNEYED. YEEEGKGFYLV
PEMrell 213 TSYEGEP..... i W WVYPGL L. .....BLERWDFGDY¥EVRYEWDGIKFKER
HuMrell 34§ quEzRLumsgqpg:(PLl.rm..m-1:-'1SGGFEPFsuLRFSQKFuDR\-s.mpKD1IHFPEHREQszTGEEmFG
TomMrell 223 IQEQELT...... e IYPGL L. .....8LIRIDFGEEAD. . EKGAVFVELE
shbep 229 IGGMEHVE..........Y¥CB.....oou@@vuuuueueue.... SPIFLEFDECSEK.....SKYVHLY
. f ' - .
MiMrell 228 DFSEW.....DLODIGDIEE...IDIECREFVEVHIKD.... .}-.K.SPH’EP\-NKIERCKH’KP‘.’TEGKIKFEP
piMrell 249 YGVNE.....GF DFEFRFVEIKVRFFIDVEIKG. ... .SEEEIRKAIERLIFLIPENAYVELNIGH
HuMrell 416 KLITKPEZEGTTILRVEDLVEQYFOTAEENVOLSLLTERGMGEAVOEFVDEEEKDAIEELVEYOLEKTOEFL
TmMrell 256 RGEFE..... RYgEIDF‘.SPLPLKTLYYKKIDHEP_LKS. Ce .IRI-PC‘RI!-]FPGYL’EL’\-’YEEDSGILPD|LMG
SbeD 289 TFSHG.....ELESVENLHNVEVTOPMAVLESDLASIT. ... AQLEQWRDVSQEPEVWLDIEBITTDEY|LHD

HuMrell 4@6 [KERHIDALEDEIDEEV RRFPETEQKHTHEEDDE\-RERMTRPE‘.RLRSQSEES SRFSPDDLMS DLAEQMA
TrMrell 316 EIDHNLVEIEREE FEIEE'. RE . . s . PEEF‘KEELDK DYFELFEK
Sben 320 IQRE{IQPLTE;L VL LY _.RS.. s kst aawaaxaeosaxaac REQREE‘.‘.LRSQQRETLSE SVEEVFHN

'
MiMrell 285 [HF.WFDTLEDEILINE II‘ oD . .. s EFIDME‘DN\-DIES HI EELLY
PEfMra1l 309 [EE. E'F‘I:ILTEI}\E L ?r."L!\IDTTRIKERTDEESGKIGLE‘SDPFTEE‘ELKIIDILGEKD DYIIKLI

'
MiMrall 327 DYAN . . . 0o v v w v ue o i aaans GTDGDL LELYKALLNNENWEELLDEYYHNTEFRG .

pfMral1l 378 TEG. ... . 'EEEGPL ERVEEVEEEKGKE TV FQKIESIPKKKRGTLDSnL
HuMrall GEE& NDSDDSISF E;'I‘ZI‘JIK'GI?\'.IZ'rRGRGRRGE‘:RIZ'rl'.EvZI‘;I'S SRGGSQ EADTGLETETRERNEETAVEASERNMSIIDAFE

TmMrell 357 EYLE.

. FEEENHEKLLEILDELLDEVEESEA
Sbeb T = = T

EELDESQE oL FTTTLUTLEGERES .

Supplementary Figure S3. Primary sequence alignment between MjMrell, PfMrell, HuMrell, TmMrell and ShcD.
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Supplementary Figure S4. (a) Size-exclusion chromatography of SbcD and ShcDgs. SbeD and ShcDsgg proteins were
applied to a 24 ml superdex200 column, respectively. (b) Analytical ultracentrifugation assay of ShcD. (c) Analytical
ultracentrifugation assay of SbcDzyq.
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Supplementary Figure S5. Structural comparison of SbcD dimer with other Mrel11 dimers. (a) Structural comparison of
ShceD dimer (green and cyan) with TmMrell dimer (gray) via one protomer (left). (b) Structural comparison of SbcD dimer
(cyan) with PfMrel1 dimer (gray) via one protomer (left).
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Supplementary Figure S6. (a) EMSA assays of wild-type SbcD and SbeD variants using dsDNA. (b) Superposition of
SheD with PfMrell-synaptic DNA. Synaptic DNA is shown by cartoon in brown. SbcD and PfMrell are shown in cyan
and gray, respectively. Asn14 and Lys18 of ShbcD are shown by stick in purple. Oxygen atoms and nitrogen atoms are shown
in red and blue, respectively. (c) Superposition of SbcD with PfMrel1-branched DNA. Branched DNA is shown by cartoon
in brown. SbcD and PfMrell are shown in cyan and gray, respectively. Lys18 of SbcD is shown by stick in purple. Nitrogen
atoms are shown in blue. (d) A diagram of interactions between dsDNA and Arg118 of SbeD. SbcD and dsDNA are shown
by cartoon in cyan and brown, respectively. Arg118 of ShcD is shown by stick in purple. Oxygen atoms and nitrogen atoms
are shown in red and blue, respectively. (¢) dsDNA-binding model of ShcD dimer. Surface electrostatic potential map of
ShcD dimer is shown.
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Supplementary Figure S7. AFM analysis of SbcD and SbcDsso. (2)SheD (1ng/ul). (b) SbcDa4 (1ng/pl). Scale bar=200nm.



