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IV ZU PR &I|fE ScoMcrA A SRA ZE44189) S 89 — BRI X &:
4E & LEHIIE T BE BY 52 Mo 1. &
WiEE WEA AR BFH EEL

BRSSP E R R AR E B 200030

#H E:.[F7]30%95 0 DNA B R & B ABAASAR, Aiss &4 #)3%(Sulfur Binding Domain,
SBD) T VA4 MR B XA A B84, 546K % 4k SBD-HNH 45 #3547 BB R F], ScoMcrA #) SBD
Fa HNH 25 M3 F Bl 4N T —ANF 125 5-F 202272 (SmC)15-4h DNA 49 SET and RING-Associated
(SRA)E MR, WM E T, £i4) SBD £F4K, ™ SBD-SRA Z 84k, [ B #] K% ScoMcrA
¥ SRA # M IRe9 4 AT SBD R B S DNA #9 %A Homs X, [Fix] 8BREHS LR
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di-domain nucleases, SET and RING-associated (SRA) domain, specifically recognize DNA
S5-methylcytosine (SmC), is inserted between SBD and HNH domains of ScoMcrA. The crystal structures
show that single SBD is a monomer and SBD-SRA is a dimer. [Objective] The effects of the presence of
SRA domain on the binding of sulfur modified DNA by SBD, and the way SRA domain affect the
phosphorothioated DNA recognition. [Methods] Electrophoresis mobility shift assay (EMSA) was applied to
compare binding affinity of SBD and SBD-SRA to sulfur modified DNA respectively. The key amino acid
residues involved in dimerization of SBD-SRA were mutated to examine the binding affinity of mutant
proteins to phosphorothioated DNA. [Results] Compared with SBD domain alone, the di-domain protein
SBD-SRA showed enhanced affinity to sulfur modified DNA. The single point mutation of ten amino acid
residues at the dimer-forming interface of SBD and SRA domain seldom affect its binding affinity to sulfur
modified DNA. By comparison, L,5; LGET,¢s are simultaneously mutated to Ay AAAA,45 on SBD-SRA, the
binding affinity of the mutant to sulfur modified DNA decreased to a level similar to that of SBD.
[Conclusion] According to EMSA results, we primarily came to the conclusion that SRA domain can
improve the binding ability of SBD to sulfur modified DNA in SBD-SRA di-domain protein; Lys;LGET45 is

Microbiol. China

the key amino acid sites in the SRA domain that affects the binding ability of SBD to sulfur modified DNA.

Keywords: phosphorothioate modification, sulfur binding domain, site-directed mutagenesis, EMSA

DNA A e ik iy A4 Pt R s 5+ 4
AR, SRR X ey imt
2054k BT 1 % A S IAR P 3 B 5T
JERZ A IR BRI B4 R4 DNA H LAk &1,
B2 5- HE JRE I IE (SmC) Y A= T 3 fil S B
F—FhBERSHE SRS SmC EEY!, XBEA
HHA — 25 [E 45 # /5719 SET and RING-
Associated (SRA)E5H, AELL—Fhe B HLI R
i SR AR SmCl® . SRA S5 AR Sy — B
RN I X, 228 5 B R R D Re ) A 1 454
WS, AT, SRA &% S5 MREGSS IS H
L) B Y AL AR RS R () TV RURR e, Hban
MspJI/SRA-HNH"™#1 PvuRts11/AbaSI 1%,

DNA BB SETE dnd N 5 A & 1 9 7E
T, AL 4 DNA B IR —Fai A IEHREC AR
JEF R T HIE R Rp IR B AR BEL 12
Mt DNAF BTG U AR 5 35 A TR O PR
PRRE 11, 2 598 R A B Y BR -8 i R e,
I B A TR AT DURS B AU AR, R BB
VERUSY, FRATHITI & BLK 5 (55 25 1 (Streptomyces
coelicolor)4it5 i) TV BURR | ScoMcrA g [F]
BRI A D) E SmC KB & DNAUY, 5@ i3 A
SHiEM DNA (3 T 25 4 DL R SR 5 7% 52 56

(Electrophoresis Mobility Shift Assay, EMSA)%%
RIYHALE 4 ADATRERYSS L. RARESS 145
(Head) . #%i%% & 4% #438% (Sulfur Binding Domain,
SBD). 5mC 5|45 35 (SET and RING-Associated,
SRA) KM% IR M5 S(HNH) ;. 5 HRZ1E DNA #)
L5 H T SBD SR LA, T SBD-SRA J& —H ik
(B 1), BT 2 MR F, SBD ¥ H5E40F
AWAEHEAR S DNA 4, A5 H T AMES b,
JF Hid el 523 18] B ORAT Y 2 SRR SR 2 B i K
ARG 2 2 3 Rp MBS AR IR+, SCBIRTBRAE 1
DNA {45 FERBIMT . ScoMerA J& & BRI &5 — 1
A 2 R PSSR TV BIRRGIEE, OF5 2 Fh iUl
M AR O TR B EIMESC &R Xk — 2B RS 4N
) R -1 R G R S S

1 MRS R
1.1 7
1.1.1  E R BR
E. coli DH10B, Joditk, HTEHE N ED

AR E; E. coli BL21(DE3), FkFEHEN,
JC Dem &4, JohitE, W BWASE KA ik
i PCR #7314 ScoMerAgg a0 B - BE (X iz
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SBD ZE a3, 78 F By 50 3754055 1A Nde 1
PRBIFS] CATATG Fl EcoR 1H5F%] GAATTC,

HAEEAR C ¥l b 6 MES A ERbr%; ¥
FIH Nde 1 #11 EcoR 17HALJ5 1 PCR =¥ Fil pET44b

IR HAE pYBX1, pYBX2 KT pYBXI1, ff
AW R B ScoMcerAgg 44 (371 SBD-SRA 4514
1), A SBD-SRA MFRRHR, M BEAMKR
KA pYBX3-12 B4 F pYBX2 ik, & f%

Ak DNA srollaifh, adffi%E7S%] SBD 4541

A

& 1

ARSI 1.

SBD (A). SBD-SRA W Z5#13(B) 5#i &1 DNA M @&

Figure 1 The structure of SBD (A) and SBD-SRA (B) in complex with sulfur DNA

. PT-DNA: BifEELIE1H DNA

Note: PT-DNA: Phosphorothioated DNA

1 EEZERESARTSY
Table 1 Primers used for site-directed mutagenesis and gene cloning

514 FR 527! bjibis

Primers name Sequence (5'—3") Usage

ScoMcrA-1-F/R CATATGATCAGGGAGGCCCCCAAGACCTTT/GAATTCTCAAT Construction of pYBX1
GATGATGATGATGATGGGACGGGTCTACTGCGTTGA

ScoMcrA-2-F/R CATATGATCAGGGAGGCCCCCAAGACCTTT/GAATTCTCAAT Construction of pYBX2
GATGATGATGATGATGTCGCCTGTAAGCTTCGTCGT

ScoE264A-F/R TTGCTCGGTGCGACCTTCAAGGACCGGG/CTTGAAGGTCGC Construction of pYBX3
ACCGAGCAACGGCCGC

ScoY302A-F/R AAGGGCCCCGCCGCCGATGGGCGGATCCC/CCCATCGGCGG Construction of pYBX4
CGGGGCCCTTGTCATCCG

ScoT311A-F/R CCAGATACCGCTTGGATCGCCTACGTAGG/GGCGATCCAAGC  Construction of pYBX5
GGTATCTGGGATCCGCC

ScoQ351A-F/R AAGCCGTTCGCGGGGCAATGGAGCTTCG/CCATTGCCCCGCG  Construction of pYBX6
AACGGCTTGTGCCAG

ScoQ353A-F/R TTCCAGGGGGCATGGAGCTTCGAAACCTG/GAAGCTCCATGC  Construction of pYBX7
CCCCTGGAACGGCTTG

ScoE399A-F/R TGGCCCCCCGCGGTGCTTGAAGCGCTGG/TTCAAGCACCGC Construction of pYBX8
GGGGGGCCACGTCTCAC

ScoT265A-F/R CTCGGTGAGGCCTTCAAGGACCGGGATGC/GTCCTTGAAGG Construction of pYBX9
CCTCACCGAGCAACGGCC

ScoR306A-F/R GCCGATGGGGCGATCCCAGATACCACTTG/ATCTGGGATCGC Construction of pYBX10
CCCATCGGCGTAGGGGC

ScoD309A-F/R CGGATCCCAGCTACCACTTGGATCGCCTAC/CCAAGTGGTAG  Construction of pYBX11
CTGGGATCCGCCCATCGG

ScoLLGET261-265AAAAA-F/R  CTGCGGCCGGCGGCCGCTGCGGCCTTCAAGGACCGGGATGC/ Construction of pYBX12

CGGATGCTCTGCGGCCGGCGGCCGCTGCGGCCTTCAAGGAC

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn
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1.1.2 EFERXFIFLEE

PCR Jir 1M . BRI N VI, TaKaRa 2>
Al BURCEREGAN & . IO G, B e
PR A BR A Al . HPK{X, Tanon Aw|; &
AR, PR A A PR 8 R
AR, GE AWl SRR 1T #4t, Bio-Rad
oAl GG IR, QSONICA A H];
PCR 1%, ABI /],
1.1.3 $EHE

LB WIAKGFREL: AR 10.0 g, BEEHEHK
#)50¢g, NaCl5.0 g, ZB/KERZE 1L, 1x10°Pa
K 30 min; LA [B{AIGFREE: 7F LB RIARE IR
HIA LA E N 15 g/L 1 EEHR

PR AUZ T . 20 mmol/L pH 8.0 Y
Tris-HC1, 300 mmol/L NaCl, 50 mmol/L Bfmk, 45
FESE A2 M 28 W . 20 mmol/L pH 8.0 Y
Tris-HC1, 300 mmol/L NaCl, 200 mmol/L B,
0.8 mol/L 5 N & i 18 -B-D- 2 ZL 4% ¥ (Isopropyl-
Beta-D-Thiogalactopyranoside, IPTG)V/7#: IPTG
FHAEKBECAL 0.8 mol/L, FH 0.22 pm #F=0UE#R i uE
BB, —20 °C{#4F; Tris Acetate-EDTA (TAE)Z% it
Wi(50%): 242.0 g Tris i, 57.1 mL yKZ PR, 200 mL
0.5 mol/L EDTA (pH 8.0); HZRRZE ik (5%):
Tris 15.1 g, H%&M 94.0 g, SDS 5.0 g, W/KZE
1L; EMSA ZZ&: 20 mmol/L Tris-HC1 pH 8.0,
50 mmol/L NaCl, 2 mmol/L DTT, 5%t ; xR
FESEFZ M . 20 mmol/L Tris-HCI pH 8.0,
50 mmol/L NaCl; J & #F 3% F1 2 #r ¥k WL -
20 mmol/L Tris-HCI, pH 8.0, 2 mol/L NaCl,
1.1.4 SLIGFETFA DNA 7l

My E S 2888 ) SBD-SRA 5 [ Z8 ik 2k M4 i 1
51, oM SRR BR A WG, ik 1
Fim o

10 nt BRERELIL BTSRRI LIE T DNA
TR RN SR B R ARG, 1%
HRC1.2.2 (7 VA0 28 IR A A5 S I T 2 M SR A% AT
R NUEE, N 2 Fis .

2 BRI HIRWATAEZEIR N
Table 2 DNA oligonucleotides used for EMSA

SEAZATIR 74 FiE

Oligonucleotides Sequence Usage

GGCC 5'-CCCGGCCGCC-3’ EMSA
3-GGGCCGGCGG-5'

GGCC-Rp 5'-CCCGpGCCGCC-3' EMSA
3'-GGGCCG,GCGG-5'

GGCC-Hemi-Rp 5'-CCCGpGCCGCC-3’ EMSA
3-GGGCCGGCGG-5'

GGCC-Sp 5'-CCCGp:GCCGCC-3’ EMSA
3'-GGGCCGGCGG-5'

GGCC-Hemi-Sp 5'-CCCGpGCCGCC-3’ EMSA
3-GGGCCGGCGG-5'

GTTC-Rp 5'-CACG,TTCGCC-3’ EMSA
3-GTGCAA,GCGG-5'

GTTC-Sp 5'-CACGyTTCGCC-3' EMSA
3'-GTGCAA,GCGG-5'

GATC-Rp 5'-GATG,ATCCTA-3' EMSA
3'-CTACTAsGGAT-5'

GATC-Sp 5'-GATG,ATCCTA-3’ EMSA

3'-CTACTA,GGAT-5'
TE: RARMEAEMAZ.OIF I T RILFRR, BRI & T
ps R
Note: The natural sulfur modified core sequence is underlined,
and the phosphorylation modification is represented by ps

1.2 A%
1.2.1 HZRFREAEWL

W2k HbRE AW okl L 4555 S A E. coli
BL21(DE3)H, BEHUZ AN K ok 0 B TR 7% 42 3|
LB JR AR FR A, 37 °C 220 r/min K5 Fid % . Bl
JEHERR 1:100 B ELEIFEEES] | L LB WRARKR SR
Hr, 37°C. 220 r/min$53: % ODgoo 19 0.6, SRIGHNA
ZHeRE N 0.2 mmol/L () IPTG, 7E 16 °C. 220 r/min
KM FREFR 20 he

1E 4 °C LA 4 500 r/min #5.0> 15 min YR 1A,
i 2 BE W, B T AR R R S R 2 BT S v
B, RJE R RS DL 800 MPa (1) 1R
YA VIS E U], R RS %) 4 2 T
4°C L 10 000 r/min #5.0> 1 h, W EiFw. % E
T VR E R 75 U0 A1 R AR ASC TP DL 25% 1 A5 R
4 min, FTWIHPE DNA H B SRIGHHEAS G0
FVEWGEL 0.45 pm SR AR R LB R FZ BT
S A B L R R A2 AR, R AR A 3 A
AT bR A 2 5, PR 55 A0 2 M e R v
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TPUEmL . VR T R B A6 B 2] NaCl W
50 mmol/L, FFEFIFZREM:, H 20 AT BEL
WA 0-100%ILAEREEEIEATUEE, WHEAE ODago
AR, I SDS-PAGE #E4 7AG

SRR LT B B, ) R e 4
15 25 LV VRO A BRI 43 o AR DR 0 A
F£ 4 °C L4 4 000 r/min .0 2 h, KERES R4 2 H bR
AL SRIGFIH PD-10 Bidh Ak rhieh, BRERS
IMALEHR FE R 50% 0 H AR AE7E—40 °C.
122 B—FHBSMELI215 DNA Bk

N T AR BRmE L& DNA 7€ Rp. Sp
X2 FORRIARL, ST 4 B Al i — R AL
b &im DNA, ffi H NanoDrop I i 4%
DNA [WEE/RUREE, K BAMICRT Y 2 5% DNA Fiffdi
B 101 MR BOIM AR EP IR A, TIMAZLIMK
J£°4 100 mmol/L /Y NaCl, FfiJ5# EP & AKIE
FyHr, 7E 100 °C AR TN 10 min, BT
B, AARRRIRIR K. TR AGE DNA E &
RO ETEFA TR M, ATl DNA Pac
PA-100 Analytical Column, i#shtH A 2~ 10 mmol/L
pH 8.0 ) Tris-HCI; #isifH B °4 10 mmol/L pH 8.0
() Tris-HCI #1 1 mol/L NaCl, &% BEAb 15 i XU5E
DNA 237 30%—70%M B AH = B 4% % B T 2%,
Rp AR BE GBS AUEE DNA {4 B4 I A 4%
B2, Sp F4 B Ik A4S 1 XUEE DNA {24 1] []
Bk,
1.2.3 DNA BRE R IR4E

A 3 R RROR o T A A5 2 1 B — T A
TEfb &1 DNA T2 b ThRER . o 2 F H BT b
C18 MERHE, RJEM4iKMEE 5 MEARER LR
P K R AR R IR >R i) DNA A C18 JH
BHEH, Bl 5 ANSHERTR R 2lK rhPE R BR
22 NaCl, FH 3 MR 50% H R 75k
JBE, WSCHEVER . A R TR R R A
DNA 1 P8 I T L2 Jire e 2 e A i 2 TR IR
SR RIS B AR, IRAFTE—40 °C.

1.2.4 £ BRiT % L I8 (Electrophoresis Mobility
Shift Assay, EMSA)

WG 115 DNA $#2 08 2:1 A EE R 43 BOR & 001 T
A RN, EFIMAWEEN 6.6 pmol/L, DNA il
AMIEH 3.3 pmol/L, KWAKFR K 20 mmol/L pH
8.0 1Y Tris-HCI, 50 mmol/L NaCl, 1 mmol/L DTT,
5% H . IRRACH 5 BUS EVK FCE 10 min,
12% 1) TAE-PAGE #EA7THLUKEZ I, K sl Ik AL TE
12 mA WEF A T i217 70 min, HLUKIESGRZE
PREFTEARIR PR . H UK S5 A Ja K B R i B A & A
KT 0.01% SYBR Gold #5644k TAE Buffer
HREOGY A 8 min Ao Ay, FHEER USRI,

125 HEEESRRT

TEGARNL AR BETIE . [ 2 4B 2),
BB WIIITERAR LS, SURAESR 9 AL, FE%
AT A 3 AR 17 AN . ARFRAS Bk pY BX2
DNA fE B, fi X T 51 ) 76 & O 5 i
PrimeSTAR Max & & Hiff 17/ [7] PCR #3155 4
KRt i Beo RGN DI Dpn 17E 37 °C
TAEFE 1 h DITHAE PCR SO AR 2R A i S5 A Al (R
By AR AU TORD), 10 pL & EH AR Y PCR =%
b3 E. coli DH10B J&3Z 4000, 58748 J5 LR Fr
Bo RAEEAINME, WA PRT 37 °C
B3R 12 h, RIGHREBUEA AL P TERSR KGR
S A T SORL S DU, S5 i A0 5 36 E 1E A 1)
AR EEALF] E. coli BL21(DE3)Hhi#E4T 55 5875
HEHM AL,

2 RS540
2.1 NWEHEE B SBD-SRA X iE 1846 DNA &Y
55 71tk SBD 38

WHE ScoMcerA HATTLE GBI DNA 1
/NIEE R BE, BT ScoMcerA 1K i SR S5 4y
FikIH4ifk T SBD-SRA Al SBD X 2 % Y
EH, SARZOTFIMEES DNA (Rp 1 Sp
2 PR EDIATEE TR LK, B 2 4R BN
SBD-SRA F SBD #4544 Sp #IfK) DNA, HZ
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Rp

A 10w DNA‘GRPGCC‘ GGCC ‘GRPGCC

GSPGCC‘ Gy, GCC ‘ G, GCC ‘ Gy, TTC

G, TTC ‘ Gy, ATC ‘ G, ATC

Hemi- | Hemi-
S B N N
—— — —  mm—  e——— —  m— g, || omm— ——
/
S
- - f
— — — — — —  — —

B 10bp DNA|G,,GCC| GGCC |Gy, GCC |Gy, GCC| Gy GCC | G, GCC | Gy, TTC | Gy, TTC | Gy, ATC | G ATC
Hemi- | Hemi-
S B O B B B B
— —
— — L o e o w—

2 SBD 71 SBD-SRA 5 [El##REL{L121F DNA 5B 5T # R tL iR

Figure 2 Comparison of EMSA between SBD and SBD-SRA with different phosphothioated DNA sequences

P A: SBD ZEHIBXT R [ BERRE LIS DNA 104545 B: SBD-SRA 55 BUG R I BB LI DNA (9454 ; Homi 4675 DNA

XU R — SRl A BB I AL 12 1

Note: A: The binding of SBD domain to different phosphothioated DNA; B: The binding of SBD-SRA domain to different

phosphothioated DNA; Hemi represents that only one strand in 10 bp DNA was phosphothioated

A Rp 7Y DNA; 1 H A Rp MAIGIR T 2.2 S5FEZBRHRUNMASSRTEENNE

F GGCC B PRI A e 2 fig s, Fnsgfe

KR 4R B P A PR S R e — i 17, A HEHAE SBD/GWGCC Fil SBD-SRA/GRGCC
% T SBD-SRA ZE#gll, AHFEIEE/RA Sy PSLRESHETZ . SBD-SRA ¥ —F Y T

SBD Z5 Mt H e 45 624 T0% I SRR 61 DNA I BUR SRR, 2 > SBD 73T 2 ks, If4%

33%M AR 1 DNA, MAH 95%RINGERE  HEG /0 THiZiE DNA, i HAE SBD Al SRA

i DNA 1 90%HY EERT 51 DNA i SBD-SRA  WYEHEAL LI K SRA ) N &2 S5 T

4546118, UiW] SBD-SRA XIiif&ifi DNA (454 SBD-SRA MM “RMAL(& 1), FFHAE 2R

JJHHUEY) SBD % Zikr, BB DNA #RKY5 SRA i HIEME
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filto FRATTHRENN AT BB AR (1 R {L il SBD-SRA
() =YL AR AR E , NI RIS s i 45 &
Gif&ifi DNA BT, Tk, xs5 2%
PRk 1) — S B BE TR A% B 1E AT 4 8 A8 RN 4 A A8
(1# 3), I oA R Rkt
FATVRIE SRR a7 AR E A
(R FRIRTORL, K o8 AR SEIR 1 2 31 SRR B4 pET44b
AR EA R, SR)EE S PCR ORI T 55 ik 5
B IR o BE SR IE 6 0 AL OB S A R E. coli
BL21(DE3)f i 3R H . %I 1.2.1 M5k

fr#ikaife, PrisfEsh b FEE UEf T SDS-PAGE HL
VKT, FEAFE] 10 ANLERETE 90% LA b 1 sS R AR B
M, 7902 E264A. Y302A. T311A. Q351A,
Q353A . E399A . T265A . R306A . D309A .
LLGET261-265AAAAA, 45F40E 4 Fis.
2.3 SBD-SRA HERH KR HRTIAXT TR 1L 121
DNA BI4EA

FEBC ) R RS S M R v L KR A
5807500 GpGCC 1 Rp #%) 10 bp [ BLAE
W4E DNA (S10)#% 88 2:1 (9B /R LA TIR A, B

90 100 110 120 130 140 150 160
AWLRREGFTI REAPKTFHRR VGDVRPARRA MGPALHRPVL LL'.'IAIGQAIA lAPRLQPWST TRDAVAPLME KYGQVEDGVD

1

170 180 190 200 210 220 230 240

SBD domain 4 GupyppWALY RDDLWCVEQA EELTLTSRGR RPTLESLNAV DPSAGLREDD YNLLRJoJJA AASARAGLIA RYFHLLPAGL

L 250 260 270 280 290 300 310 320
- LeorGLl Il EEEEroro iuimucch MAGIGCLADG ILSAFSDDKG BMADGRIPRr IHIAYVGDfL
330 340 350 360 370 380 390 400

SRA domain 4  SGDQKLTDGN ELMAEHQAVG RALRYWHKBF JGEWSFETWA VIVORRLRWG LGEDKLPRRE FLWVLAPHES PEREfWEPEV

410 420 430 440 450 460 470 480
LEALEADTGE LHDDTGDYRP SDLALTPGAP DGTESDDEAY RRLAQKAEAN AERRGOLKKP TVADKYVRDP SARGAVLKRC

3 SBD-SRA My P S 5ER - RINLHERZSTERILE

Figure 3 The amino acid residue sites involved in SBD-SRA dimerization

TE: ZLEXEC SBD-SRA Z5Hiih 2 58 11 "ML B ARG #7 k 48 ml AT S R B R LRI L B

Note: The amino acid residues involved in dimerization are marked in red; The arrow points to the position of the amino acid residue for
site-directed mutation

kD M 1 2 3 4 5 6 kD M SBD-SRA 7 8 9 kD M 10
_ _ ‘ b o v ‘ :

116" s 116— o

116 — 66— s 66— w =

66 — 1 _ C——
45— we—y f— . 45 O"

45— —— e A iy 35— 35—

35 — e : ;

25— S 25— W 2

18— w—— 18—

18— w——

4 SBD-SRA RRTAERMAFH SDS-PAGE 734

Figure 4 SDS-PAGE analysis of purified protein of the SBD-SRA and its variants

. M. EAFRAES; 1. E264A; 2: Y302A; 3: T311A; 4: Q351A; 5: Q353A; 6: E399A; 7: T265A; 8: R306A; 9: D309A;
10: LLGET261-265AAAAA

Note: M: Protein Marker; 1: E264A; 2: Y302A; 3: T311A; 4: Q351A; 5: Q353A; 6: E399A; 7: T265A; 8: R306A; 9: D309A; 10:
LLGET261-265AAAAA
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FEAFLAAEGR B 10 bp DNA (U10)E Jg B %
B, JEFEVK b 15 min J5, F TAE-PAGE #f7
EMSA i, Z5R 4Kl 5 fros.

IAFE S SERRAT DL, 3K 4 (Q351A). 5(Q353A),
6 (E339A) MR E A4 G DNA B, £
HDASr B DNAANRERESS &, T HASG7EE
F_ R &1 DNA ZEiER R B rh i 2 g 1ok,
TEVKE PR RIS, KU IUA 2 BEBR AL A
)9 AR I 55 AR T SBD-SRA 2K 111 % T i 45 1
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Figure 5 Effects of the mutations at the interface on the binding affinity to phosphothioated DNA
F: M: DNA Frifift; U10: KRB 10 bp DNA; S10: BEGLEELEHT 10 bp DNA; JKiE 1-10 F5EHE FKUOE E264A Y302A,
T311A. Q351A. Q353A. E339A. T265A. R306A. D309A. LLGET261-265AAAAA

Note: M: DNA Marker; U10: Unmodified DNA of 10 bp; S10: Phosphothioated DNA of 10 bp; Protein in lane 1 to 10 is mutant of
E264A, Y302A, T311A, Q351A, Q353A, E399A, T265A, R306A, D309A and LLGET261-265AAAAA, respectively
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Figure 6 Prediction of the secondary structure of SBD-SRA and its variant
UE: A: SBD-SRA “ZZ5HITHI; B: LLGET261-265AAAAA “ZZ5HITIN; H 3R o 1BHE4H, E FR p TS5, C R

TCHLIN G 45

Note: A: Prediction of the secondary structure of SBD-SRA; B: Prediction of the secondary structure of LLGET261-265AAAAA; H
represents an a-helical structure, E represents a B-sheet structure, and C represents a random coil structure
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