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# ZE. [ 8 4] DNA BB (phosphorothioation, PT)2 W% /& T IX, DNA B 4288 & T L ag e
IREJR T 49— A7 A DNA 1546, PT 1546k A5 L FR&AMEAH 2 4est, R EA T 269 HF o)
BANA BT, PT ISARILA 694 77 ik E A 242, A, IR, mEAAREME. RAK. £
B 42 5 4% & 09 BEBE %, J2 A2 (enzyme-linked immunosorbent assay, ELISA)mR A #T PT 4|7 ik FF £ 49
ik, REZE4EE R (Streptomyces gancidicus) ¥ A AL EAEFRA T PT 1S4R#60 IV A R4 Be
(ScoMcrA)#) ) iR B, W= H R A A 45 714546 PT 1545 DNA #9845 &4 M3 (sulfur binding
domain, SBD), At KEZ4#4EFH F 49 SBD (M ARA4 Sg-SBD)L PT 1545 DNA &9 3 F= /) AT b4
w5 F AR, PAE LA T PT 546 ELISA 7 ik L 9% /1. [ %1 *F ScoMcrA-SBD #= Sg-SBD
8 BB T 5 AT AT 54T, AIF ScoMcrA-SBD A AR ATR B AL, ERAMATER TR AL
Sg-SBD, #|f 4h4t49 Sg-SBD #t4T#% Ik it #% (electrophoresis mobility shift assays, EMSA)A&M|, £
4 MR B F i (biolayer interferometry, BLI)4Z Ki# 4T Sg-SBD 454~ PT 1545 DNA 492 & & 2. [4£ R ]
AEMIEEF B TT Sg-SBD S H AR TFHRTHRLKRKL, Fot&k9 Sg-SBD LA 5
ScoMcrA-SBD #8449 45 4. EMSA 5235 & IL Sg-SBD T vA4: 4 PT 154F DNA &9 R4 /%, #
E % Sg-SBD 44 PT 144% DNA #97% 1. BLI 4% 2+, Sg-SBD £4 b ScoMcrA-SBD #.5%49 PT
4% DNA 44487, 5 PT 154% DNA #93%F= 7% L4 nmol/L 4&%)|, 3+ H Sg-SBD K443k PT
1545 DNA. [4#1Sg-SBD 44 PT 1545 DNA /& M 4E 508 -3k 69 R K-F, =T A F PT 154% DNA
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Functional analysis of the sulfur-binding domain for
specifically recognizing phosphorothioate modified DNA in
Streptomyces gancidicus
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Abstract: [Objective] DNA phosphorothioation (PT) is a novel DNA modification in which a
non-bridging oxygen atom on the phosphodiester bond is replaced with sulfur atom. PT modification
serves as a constitute element of bacterial restriction-modification (R-M) defensive system, but more
biological functions of PT modification are awaiting exploration. The methods currently used for the
identification of PT-DNA are complicated, time-consuming and labor-intensive. Enzyme-linked
immunosorbent assay (ELISA) has been known for its merits of easy handling, low cost and
time-saving, which could be used for new PT-DNA identification method development. The
homologous protein of PT-dependent REase ScoMcrA from Streptomyces coelicolor can be found in
Streptomyces gancidicus, which suggested that this homologous protein presumably encodes the
sulfur-binding domain (SBD) to specifically recognize sulfur atom on PT-DNA. In this study, the PT-DNA
binding activity of SBD from S. gancidicus (Sg-SBD) was characterized qualitatively and quantitatively,
respectively, which served as an assessment of its potential for the PT-DNA ELISA method
development. [Methods] Sequence alignment of ScoMcrA-SBD and Sg-SBD was conducted. The
homology modeling was used to compare the possible structure of Sg-SBD with that of ScoMcrA-SBD.
ScoMcrA-SBD and Sg-SBD were heterologously expressed in E. coli and purified. Using the purified
Sg-SBD, the electrophoresis mobility shift assays (EMSA) was conducted firstly. Then, the biolayer
interferometry (BLI) analysis was used to confirm the binding affinity of Sg-SBD for PT-DNA
quantitatively. [Results] Bioinformatics analysis revealed that Sg-SBD contains conserved amino acid
residues that bind to sulfur atoms, and the structure of Sg-SBD was similar with that of ScoMcrA-SBD.
The EMSA showed that Sg-SBD can bind PT-DNA and form an obvious migration band, suggesting its
PT-DNA binding activity. BLI data further confirmed that Sg-SBD possessed higher binding affinity to
PT-DNA than that of ScoMcrA-SBD. Moreover, Sg-SBD exhibited no affinity to non-PT-DNA.
[Conclusion] Sg-SBD could specifically bind PT-DNA, and the binding affinity could be comparable
to that of antigen and antibody, which suggested the potent potential for ELISA method development
for rapid detection of PT-DNA.

Keywords: DNA phosporothioation; sulfur binding domain (SBD); electrophoresis mobility shift assays
(EMSA); biolayer interferometry (BLI); enzyme-linked immunosorbent assay (ELISA)
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DNA i 5 £k (PT) & ffi /2 48 i I - B AX
DNA ‘B3 b EFr 4 A5 10 % B8 — Flosh
% DNA B 44&M . PT &4 & H i /£ DNA #42
R B E—— b A FRAR AR, X DNA 2544 (1)
—AH b TE . XA DNA &0 i PR Y
FIRA S A6 1 Bt Th e © 245 20 258, PT
B )32 43 A T IR R P10 TR 8 4y
Br R IR — 11 PT B3 (dnd4-E) 5 IR
il 5 K (dnd FGH) AT, SL[a] 4 i — 1> BR 1) 12 1
R, HAERHIMNELREEA . Rimsaie
F A BRI REN P AN 45% B IE RS 5 BR
il 32 R 7T BB AP AE , 7R PT B 763X 26 1
A e A o i A s E R R . R GTIX B
AEY R PT ABMG 1 A= 2 T BE , DA S AE oAt A=
Y R A IZACTE PT B, ToRET B TF K BR )T
F1 [ 5P S 22 S Y PT 641 DNA 60 #1158 &
J5 1. BRI PT &4 DNA BRI 7 354355 WA
01 T I R ARSI 43 A7 (LC-MS)! | B3 S i
T (SMRT )10 57 S A9 6 10 8 3 T
(ICDS W F) IR0 L TRt PT 437 5 45 S k)
1 725 3 R P R (PT-IC-seq)!'* ¥, X Sy
735 v B O K AN R %, I ELERAE AR X
B, AR FERHG, BRI T PT &M AH G E
Pr2Etsy . G, PR A M PT i
S 0 0 68 R 7 Y W T K S 12 SRURAVE 5% R A5 A D
4 ) A

FEWE Z R A AT BOR IR H 92 W B 43
BT(ELISA) B H R M & | RSt dr o ks
JE . AR Bz N T AR A A
43M. 32 ELISA £ Z W T DNA H A4k
BRI s &0, BIEES, PT &0 DNA 1)
ELISA 5 773k . 881,  T454 PT #&1i DNA
R S PEBUAE LA 5, AT RS S G PT
&M DNA 114408 76 K i (0 5 25 78 vh & 30

f) PT MR TV RIRREIEE ScoMerA |
ScoMcrA AMYATUIYIE] DNA Bt FAA TH
HALBMR DNA, &FT LI DNA B4 &k
4T PT 419 DNAM, ScoMerA R 45+ 4= )
PRI, R A AR R IR R
ife, LA RIE FEREA 4 NS PT
&1 DNA 255 45 ¥ 38 (sulfur binding domain,
fAiFk SBD). SRA Z5#yl . HNH %5 5 F1 N 35
ghikbyisk, Hor, SBD i Hi K AE K6 i1
FELEGK 480, TSN PT &1 DNA 1)
FEmPEgs 6. VIR, ok A KR w
W (Streptomyces gancidicus)H 1 ScoMcrA [A] i
E, HEAM Sg-SBD sy HA W & e 5
PEZE 4G PT 181 DNA fURE ] o4 T ik Sg-SBD
5 PT & 1fi DNA 4 26 F1 1 & 75 35 2Bt JE-Br A i)
SEFFIKE, ITJT % PT 1&4fi DNA f ELISA
Kl ik, ARCHFJET Sg-SBD Y LIBES:Hr i
5o PR RIAHTF# R IEFE IR T Sg-SBD, & Eif
ERHAISE T Sg-SBD 454 PT &4 DNA ffE
J1. WH5E%W], % Sg-SBD 4 PT 1&/fi DNA #y
EA R BUR-BUR R ERM A, BERT
ELISA HR##ill PT &4 DNA % 7.

1 #H57%

1.1 #sd
1.1.1 E¥RESRA

Jit i pET28a A B #& Escherichia coli
DHI10B . Escherichia coli BL21(DE3)34J fj 7= 52 5
FIRAF, FT Sg-SBD Wik,
1.1.2 FERFIFLEE

Luria-Bertani (LB)% 5% 3 (i &5 M % 10.0 g,
MEREHRINY) 5.0 g, SAALEN 10.0 g, InzEiRKE
f# I E A 2 1000 mL)FF Sg-SBD [ 3#Kik;
BT SEHUZEMTEERE Ni-NTA #:(QIAGEN)I H |
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VW iy A MR A B R B 474 3 kDa
i) 25 8 18 & (Millipore) F1 2 (A i £k #E PD-10
(GE Healthcare) L S Jiv ki /N2 5] £ (OMEGA)
B A e AR A BRA R BRI A
fEEFPRIC SR R FIE W A BB RS AR
AW H 5 Micro BCA™ & A& ik H &
(Thermo) Iy F FEBK K HE/RBHZ (h BN A PR A A .
G P 5 SRR IR R g AU AR AT B R
o B AR A4S Sy v i R A W B 4 A RS
b B ¥R R D ML Centrifuge 5810 R
(Eppendorf) A Al b =4 PR /] 7= bl 5 9
B % 2248 Tanon 5200 Multi iy | ¥ K EER)
BA AR5 EYRRE TS m i A i
A2 38 K27 A ik A0 B9 Fortebio & Octet
RED 96 #HHAE M 4 #r AL ; 2 Y1 fie i Ar A
BioTeck Synergy 2 3L KA FRA F 7= i
1.2 Sg-SBD FRi& FHL B9

kIR F K R BE B T (Streptomyces
gancidicus)f*) ScoMcrA [A]JF £ (NCBI 5 .
WP _006134840)/0%5 124-293 (i LKk S 5K
B4 S PR A LR F /) SBD S5k, B K
Sg-SBD. L, AHF5RIEE WP_006134840 (1
%5 124-293 i ER)F 4, FIMH Serial Cloner
B LI AL S X N T IR )P 5, ARG
B vERE R pET28a A I, 8 Sg-SBD %
R pCYOLl, [FAIFER, #4E ScoMcrA-SBD
(PDB:5ZMO)Z LR 74, X H 47 2K 741
24 WU R pET28a A% T ScoMcerA-SBD
) FRIR K pCY 02,
1.3 Sg-SBD E4HERMTRIESAL

¥ H 4  pCYOl 5 b & E. coli
BL21(DE3) H#kH, PRk P if T 56
100 pg/mL RARE ZE Y 100 mL LB H, 37 °C,
220 r/min ¥FEA . RH, ¥ 1% E
BB 1 000 mL LB W, RIFELKMFTHFERE

<l actamicro@im.ac.cn, & 010-64807516

ODgoo 1 0.6 ZEATH, ANAZHEEHy 0.2 mmol/L
) 5 79 % -B-D- i A 2 L B 11 (isopropyl-B-D-
thiogalactoside, IPTG)i/ES, 16 °C 5T 18 h,
Bira R E, BOWERIKG 000 r/min &L
20 min), A Buffer A (20 mmol/L Tris-HCI,
300 mmol/L NaCl, 20 mmol/L BKM:, pH 8.0)%
TEER . PrAs AR IR (4 °C) 2514 T R &
RU AR ASCHEA 7 A 4R (1B 6 1 24 600 bar), SRS AR
IR BI04 °C, 10 000 r/min) 60 min, Y B .

WA B0 R Y B3 T 0.45 pum A K AR BE S,
SR )5 F A Ni-NTA (nitrilotriacetic acid)zE F1FT: i
IrEARgdife. EAMES AT, A Buffer A
PR, RS SRR %A Sg-SBD Y LG
W EREERUE, 6 AR & A AR Rk
W F (60 mmol/L-180 mmol/L)FJ Buffer A #f
FTREEEVEE . A 12%0% SDS-PAGE #£47 H 1)
AP BRERAGIN .t R A R 2B Y Sg-SBD
e 6 AR & A AU 60 mmol/L Bk
i) Buffer A #PyEZaE i, a6 AR
B LUE N 120 mmol/L BEIE 1 Buffer A BEM
HEM ., 4ifbf5 28]/ Sg-SBD i 1 i Ik e 4
J& . FIF PD-10 B R AESE T Eh AL 3 . Sg-SBD
AT PBS %W (10 mmol/L NaH,PO,,
1 mmol/L K,HPO,, 137 mmol/L NaCl, 3 mmol/L
KCl, pH 7.4)f, F-80 °C B HMRAT-
1.4 Sg-SBD EH5 DNA #&5EKITR
SLI6 (electrophoresis mobility shift assays,
EMSA)

2% ScoMcrA-SBD 5 PT #&1fi DNA 3t
PZE R R T DNA R, %S
R 4T Tl 45 EMSA S2IG s DNA #8419
5% FAM-PT-F fil FAM-PT-R (% 1), Bi&514)
#ZLL GesGCC WA LNTH . St A 5-FR Hk
D¢ I (5-carboxyfluorescein, FAM)Fric H 21
[ 4 20 nt, EMSA 3256 Ff FAM #xic PT 1841 A9
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Table 1  Primers used in this study

Primers Sequences (5'—3") Description

FAM-PT-F ACGGCGpsGCCGCGGCGGCCAGG (FAM) Double-strand FAM labeled DNA probe with one
FAM-PT-R  CCGGCCGCCGCGpsGCCGCCGT PT-modification site for EMSA

PT-F ACGGCGpsGCCGCGGCGGCCGG Double-strand DNA with one PT-modification site for
PT-R CCGGCCGCCGCGpsGCCGCCGT BLI

non-PT-F ACGGCGGCCGCGGCGGCCGG Double-strand DNA without PT-modification for BLI
non-PT-R CCGGCCGCCGCGGCCGCCGT

Bio-PT-F ACGGCGpsGCCGCGGCGGCCGAG (biotin) Double-strand biotin labeled DNA with one

PT-modification site for ELISA

XWE DNA &2 R - 435 H 10 ul
WO SN 100 pmol/L 51 %) FAM-PT-F |
FAM-PT-R (& DT 5 L B K0 28wl
(150 mmol/L Tris-HCl, 50 mmol/L MgCl,,
240 mmol/L NaCl, pH 7.4)/H . KWK & F 95 °C
AN 15 min, RFARRHEER, 5
PN F 40 pmol/L MIBIFEI . HREY)
R B B4 DNA e & BLRWE N
40 pmol/L P it A7 BRI 4350l FH 52 W, 2% 8 s o
EE N4, 2, 1, 0.5, 0.1 pmol/L, 43JHL |
R JE 6 BE ) DNA 20 uL #8475 6% PAGE JIRH,
vk, 120 V {HEAETHE K 30 min, i F#EERE A
RGEFAT S -

DNA 5 Sg-SBD ) EMSA 521 . KUk Ny
1 umol/L (EP 0.2 ug) FAM Fric B9 X4E%E DNA £
5 AE R Sg-SBD (0. 2. 4. 8. 16 20 pg)
WAET 20 pL EMSA W 2%t (10 mmol/L
Tris-HCI, 0.5 mmol/L dithiothreitol (DTT), 4%
(Vv/v) Wi, pH 7.5, RWAKRTE 4 °C 444
TR 30 min. FCE 6% PAGE I, FFIARY
1xTBE buffer (90 mmol/L Tris-base, 90 mmol/L
Wif2 , 2 mmol/L EDTA, pH 8.0), 120 V J& J& T
HLUk 30 min, $# EMSA KW 7= #) AR, Akse(R
Y H (120 V)HLYK 60 min, {3 SRR MR R4
HATHEI T

1.5 SBD EH5 DNA £EMEMERT
7 (biolayer interferometry, BLI)3ZIE
WA PT B AAT PT &4 DNA 48
Bl £ ) 15, RS 1993 5108 PT-F/R
Fl non-PT-F/R (£ 1), il £ irfs DNA £4E K
fEFE 2 5 pmol/L #5H . 4 BCA & ik &l
E ScoMcrA-SBD . Sg-SBD EHMWE, Hil# M
20 pg/mL BRI A oA 11 96 FL M Fn Al i A T 52 B
FEGECH], B 1450 1 415288, & 1 L5
BB 5 FEE 5 AARIKR, Hp,
ScoMcrA-SBD ., Sg-SBD 5 PT 1&1fi DNA 454
AE T E (% BLI SEBR R RIEE R : 5 1 51X
4 200 uL PBS ZZ ik . 2 2 5124 20 ug SBD
(T 200 puL PBS Zihil). 55 3 518 200 uL
PBS-T ZZ ik . 5 4 5k 2 pg DNA FE (AT
200 uL PBS & ili). %5 5 41k 200 uL PBS %%
Wi, R A, B, C. D 417t 4 4152
Bi. H AL B AL 2 513450 Sg-SBD,
55 4 505358 PT &M i) DNA £ 5, Fl PBS ZZ o
W, HARYINAFE; C. D U255 2 5N
ScoMcrA-SBD, %5 4 53514 PT &1 ) DNA
FEALA PBS Z2 i, HARA A 5 BB
o ONTA & IREFIRE TEAS [R1 A 2 ()45 78 st [i]
H e AL IEES -1 (baseline) By By, 15588 300 s; 1%
ARG A B A (loading) B, 1288 300 s;5 4k

http://journals.im.ac.cn/actamicrocn



548

Chen Ying et al. | Acta Microbiologica Sinica, 2022, 62(2)

#n-T-fi5 (baseline) T B, 1584 300 s; & 15 DNA
2t-4 (association) B B , 15584 300 s; 25 15 DNA
fi# 25 (dissociation) Bt , 15283 600 s,

Sg-SBD 5 PT #&1fi DNA Ik PT 1&4fi DNA
455 RE 7 5E ) BLI SE 5 26 1 911 # 4 200 uL
PBS ZEWiK . &5 2 %14 10 pg Sg-SBD (AT
200 puL PBS ZZ#hik). %8 3 5124 200 pL PBS-T
P . 5 4 514 2 ng DNA B (T 200 uL
PBS ZZ ). 25 5 54 200 pL PBS &I .
SEAERC AL B, C 3 17iit 3 41585 A-C
3 ASETEREE 4 SIMACKRIFI DNA H (A
4 PBS &bl B DNA FE4h . B A&
A PT &ifil) DNA #dh . C A AEA PT
B DNA FESZ 46, HAb ik R AR .
5B Bt NTA 1L B BREHFEAS [ R R op i 45
BB IE) R o A% JE AR V- (baseline) B Bt , 155 B4
60 s; &£ #R 45 A 5 H (loading) M Bt , 155 74 300 s
15 A8 -7 (baseline) M B, 15578 60 s; H 1Y
DNA %54 (association) Bt , 584 300 s; H [
5 DNA fi# 5 (dissociation) i B, 1584 600 s,
1.6 Sg-SBD 5 DNA BYBgEt & &

S AR IR S R A S B, 53 Sg-SBD 5

DNA A EAE AR R (8 1A). B A
fif (horseradish peroxidase, HRP)FRic #2525 Fl
K (streptavidin) (FIRFERSEEAEWRHE A R )
(F 2 FHifk). 7649 & (biotin)- 55 85 5 f1 &
(streptavidin) RGEH, i B AT JE BUAY 6 R -2E
WR-BE G, @By B, wTE
THEYRRICH PT &4 DNAGH S TH).
FERBRWT . OSg-SBD AL ukfghrit: M
100 pL &AL HE N 5 pg/mL Sg-SBD 148
Z% " W (15 mmol/L Na,CO; , 35 mmol/L
NaHCO;, pH 9.6)7E 4 °C &F Ak 12 h; @
A ;#1200 pL PBS 22 i I vE 40 T,
FLANA 200 pL $5 P (5 A 29K E R 5% MG
FEE Y PBS Z i), T 37°C 1E 1h; B
FAE : S 200 uL PBS-T PR (& A LR E N
0.05% Tween-20 i PBS 28 k)R , SR)G A
AR PT 154 DNA ALV H IR 1 h;

@MASA AH ] 200 pL PBS-T PR RVER )
A 100 pL &4 0.5 pg/mL BB, # IR
1 h; ®EM. A 200 uL PBS-T KL
%M 100 uL A A (330 mmol/L ZFiR%M,
16 mmol/L ¥R, 0.06% (V/V) 30%M%E/K). B

(A) "
e®® e TMB
. e 1.0
) 5 0.9
S g e o .
Streptavidin : s . )

. poo g 0.7
0.6
Phosphorothioated DNA .

0.4 1 | | | |

0 10 20 " m .

Microporous plate Concentration of DNA/(umol/L)

1 PT-DNA #J ELISA #& Kk &

Figure 1 The ELISA system for detection of PT-DNA. A: The schematic depiction of the ELISA system for
detection of PT-DNA; B: The curve of the response signal value changes with the concentration of PT
modified DNA. The horizontal axis represents DNA concentration (converted to a logarithm based on e), the
vertical axis represents the mean ODso.
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(1 mmol/L EDTA, 9.8 mmol/L #7&lR, 1/10
(V/VyHil, 1 mmol/L Y FHBEER % i (tetramethyl
benzidine, fijFX TMB) (& F 3 mL DMSO))#%
1:1 HefEEE L) TMB B A, 37 °C Bt
SN 15 min; @%Z8 11 : A 100 pL 2% 1F(2 mol/L
H,S0,), Z RN 3-5 min; @Ml : FIHZH
RERGHRIX AT ODyso BUEK I .

W EARC IS PT B4 Ak DNA
AR 1.5 514908 Bio-PT-F/PT-R (5 1).
o s oy iE— 78 R AR R BRid PT &4 DNA
B P20 BE (RR 0L 2 SRR R RS, MR 4y
B4 40, 20, 10, 5. 2.5, 1.25. 0.625 pmol/L
PLR 312, 156, 78, 39, 19, 9.7, 4.8, 2.4,
1.2 nmol/L), H—MKEXE 8 MPITEE,
FEARR 2T AR . AR — 14
ZPhric PT &1 DNA fii WL T 19 8 P AL
B ODyso $0MH B9V YME . ¥ DNA W B 8B 17
In XPEARSE, SR)G AT X BRI
1.7 Sg-SBD £¥MEEZ N

Sg-SBD ZJL MR J3 41 [R] A 43 #r 4 il NCBI
) BLAST 5| (https://blast.ncbi.nlm.nih.gov/);
LS AR BioEdit Bt ; 45k T A A
SWISS-MODEL 7£ £& % 14 (https://swissmodel.
expasy. org).

2 BERXR504

2.1 Sg-SBD HIEHIERFE ST

h T H R T K REER T Sg-SBD
TSRS & PT &1 DNA IR TT, B EERF
Ko T H AT RS 545 4 6l T i PR <7 2 %
MRk . @it BLASTp 41 b XF 434 & #,
Sg-SBD 5 ScoMcrA-SBD (PDB:5ZMO)HAG —
FE 1 S AR I (34% identity, 47% similarity)o
[FEF, 76 Sg-SBD il KA GES 5K 4s &

Wi K DA LA I 2 R AR 2,
& H26. Y73 1 P74, 555 B3k IRLE#4 1Y)
ScoMcrA-SBD H' H26. Y74 Fl P75 AN .
ScoMcrA-SBD [ ah AL R C 4R W, %K
P Y74 8957 FR A P75 LIS BE R 2 S5
SBD KM — /K= B, H26 MilEE2 5B
Bz A B w5 o B P75 (I BERE | Y74
T H26 [ -3V FF 3535 A1 4776 i K AR B A AT,
XEegt B R Sg-SBD 5 ScoMcrA-SBD HA A
PR 25 A B R T BT K 4% . X B0 2 1 L R
IR AE AR A 578 Sg-SBD Al RE H A 454 PT
&1 DNA RIRE J1 .

AT #E— 58 Sg-SBD 454 PT &1
DNA A gEM:, F-ATLL ScoMcrA-SBD WAk
4T T Sg-SBD ZEMy By B4l ik SWISS-
MODEL 7E44r#7, 2K 2B-ii fron
Sg-SBD #4544 . it 5 ScoMcrA-SBD 4544 H X}
M ABL, Sg-SBD #EAKLEAA T ScoMcrA-
SBD #CAMNEL, S54RSS A s il Bi K
A A LM M6 . Y73 M PIH T 5
ScoMcrA-SBD H i o A 7] 2 L iR A9 ALV B o
A 4h,Sg-SBD H1 5 ScoMcrA-SBD H' S’ RGRR?®
JE ARSI B L L2 AMRM®? 2 57 144 1oop
X N 5afs . Sg-SBD 5 ScoMcrA-SBD A 1B
fR 45 My JE— A 5 7R Sg-SBD ] it LA 454 PT &
i DNA HURE 1, 1M Sg-SBD W M FE#AfY loop
X R I L A R etk 2s 1], W & T
RE R A IR PT 1M DNA 255887
2.2 Sg-SBD HyFRiEFO4E{L

J T SIS KUE Sg-SBD 454 PT 1&14fi DNA
HIEE ST, X Sg-SBD #AT T sl RIHFE L
M4 Sg-SBD HY4 FEfR 51, ) Serial Cloner
B LA S X N T IR P 5, ARG
R BZ S Tl & pET28a, N, Sg-SBD
FIEHAK pCYO1 (K 3A). pCYO1 #54b R IHHF
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JG, £ 16 °C 55T, BINZYEH 0.2 mmol/L
1 IPTG, #1417 18 hiEF&KiE, Kik Sg-SBD
zrEalifk, SDS-PAGE 73 #r(E 3B), EoR
Sg-SBD & i/ F AL 20 kDa £ £, S#AF
Serial Cloner Tiilll Sg-SBD Y 19.94 kDa %> 1
WA —F(, Sg-SBD &HHIMALETE 80%LA I,
1 L R & e sk A3 4lifb 1) Sg-SBD E H 2

A 8.5 mg.
2.3 Sg-SBD 5 PT f&if DNA &&E R
TE M 1T

FI G410 Sg-SBD &1, &My
1.5 frid, FIFREDOERFAMBRCH PT &

(A) 10
SZAAO RE P&TFHR VGD RPARRAMG AL R VL
Sg-SBD NRIGLLARL QLR SRGPGNPA SR Q
Consensus

SZAAC) GVR| VRDD C EQAEELTLT TLESL AVD S
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Figure 2 The bioinformatics analysis of Sg-SBD. A: sequence alignment of Sg-SBD with ScoMcrA-SBD
(PDB:5ZMO). The same amino acids for binding PT-DNA in Sg-SBD and ScoMcrA-SBD were marked with
black stars and the motif composed of five amino acids was marked with a black rectangle. B:
homology-modeled structure of Sg-SBD. i: depicted structure of ScoMcrA-SBD with data downloaded from
PDB (PDB:5ZMO). ii: homology-modeled structure of Sg-SBD. The a-helices were shown in yellow, the 8
sheets were shown in green, and the conservative amino acids were highlighted in red.
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Figure 3 The expression and purification of Sg-SBD. A: the schematic construction of Sg-SBD expression
plasmid pCYO01. B: the SDS-PAGE analysis of Sg-SBD. Lane 1, the soluble supernatant fraction of BL21/pCY01;
lane 2, fraction after flow through the column; lane 4, fraction eluted with 60 mmol/L imidazole; lane 5, fraction
eluted with 120 mmol/L imidazole; lane 6, fraction eluted with 140 mmol/L imidazole; lane 7, fraction eluted with
160 mmol/L imidazole; lane 8, fraction eluted with 180 mmol/L imidazole; Lane 3, protein marker.
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Figure 4 EMSAs of Sg-SBD binding to DNA. A: the optimization of FAM-labeled PT-DNA concentration for
EMSAs analysis. Lanes 1-5: loaded with increasing concentrations of PT-DNA. B: EMSAs of Sg-SBD binding to
FAM-labeled PT-DNA. 0.2 pg FAM-labeled PT-DNA was incubated with increasing concentrations of Sg-SBD
(lanes 2—-6: lanes contain 2, 4, 8, 16, 20 pg Sg-SBD, respectively). Lane 1: negative control without proteins. The

probes and shifted bands are indicated by arrows.
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Figure 5 BLI assay to determine the interaction between Sg-SBD and DNA. A: schematic procedure of
biolayer interferometry; B: the binding profile of ScoMcrA-SBD . Sg-SBD to PT-DNA; C: the binding profile
of Sg-SBD to different DNA. Sg-SBD showed obvious difference between the binding of PT-DNA and
non-PT-DNA in 420-720 seconds. PBS buffer was used as negative control.
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