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o 2H A AT IR T 3 A . A 2 A R SRR
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Fig.1 FExamination of plasmid pJS631 by an agar electrophoresis. M.
N Hindlll; 1. PCR amplification of the Chromosome of PCC6803; 2.
PCR amplification of plasmid pJS631; 3. pET28a digested by EcoRI; 4.
pJS631 digested by EcoRI.

PCC6803 Yt (7, {K | ssrl114/50r0664 % %
slr0664 {3 F ssrl114 F e, 5 ssrl114 [ 95 75 514
AR R &S . Sh0664 & 120 AN IR, 4
FH R 13.68 kDa, ssrll14/slr0664 4585 F 5 F Bt
velET pET28a v, 28 il U] 45 5 A0 7 45 ik T 3]
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Fig.2 Examination of plasmid pJS562 by an agar electrophoresis. M.
N HindIIl; 1. PCR amplification of the Chromosome of PCC6803; 2.
PCR amplification of plasmid pJS562; 3. pET28a digested by EcoRI; 4.
pJS562 digested by EcoR 1 .

2.2 HHAZEHH-Ssr1114 WiFESRIER AL
W 54 Tk pJS631 %54k E. coli BL21 (DE3) 15
FE#k E. coli BL21 (DE3) (pJS631) ., LA 1 mmol/L
IPTG 75 5 7 4 4 #k , Tricine-SDS-PAGE #5175 & &
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2 A PR R P R R T BS0 LDE , SDS-PAGE £l I 3
FUTVE , R E R RIAWEAE AN T LT, KW
HABEAAFE ST H b (S5 R RME) o DUR R
FZ B A R AR 4 25 4l fb Hg-Ssr1114, SDS-PAGE

VKRG I B 4> F R 28 12 kDa R, 5B S Rk
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Fig. 3 SDS-PAGE detection of expression and purification of Hg-

Ssr1114 in E. coli BL21 (DE3). M, Standard protein marker; 1. E. coli
BL21(DE3) (pJS631) non-induced; 2,3 and 4. E. coli BL21 ( DE3)
(pJS631) induced for 1,2 and 3 h, respectively; 5. Purified Hg-

Ssrl1114 recombinant protein under native condition.
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T 5 A bR A K 3z B W R, e TR #)
SI0664 [ F ik, E. coli BL21 (DE3) Y fa ik 4 %
JEVEWE R NDE3 , o &7 — A48 DLW T7 R 45 B
LI, plS306 Hf slr0664 ££ T7 J5 8+ P, 45~ , 7]
AEAIK 7K °F Hb 32 35 SI0664 & DL XT 20 i ™= A 55 4 1
FH 40 A A, 5 I R A B S 4 R —

W 541 TR pJS562 # 4k E. coli BL21(DE3) | 4
FFE 4 Btk E. coli BI21 (DE3) (plS562). DL
1 mmol/L IPTG 5 J )5, 5 4 W #& B8 IE & 4= K.
SDS-PAGE HL UG M 5 T 23k =9, ol WL o F & 4
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Fig. 4 SDS-PAGE detection of coxpression and copurification of H, -
Ssr1114 and SIf066 in E. coli BIL21 (DE3). M. Standard protein
marker; 1. E. coli BL21 (DE3) (pJS562) non-induced; 2,3 and 4.
E. coli BI21(DE3) (p]S562) induced for 1,2 and 3 h, respectively;
5. H,-Ssrl114 and Sh0664 purified from E. coli BI21 ( DE3)
(pJS562) under native condition; 6. H,-Ssr1114 purified from E. coli
BL21(DE3) (pJS562) under denaturing condition; 8. H¢-Ssrl114
purified from E. coli BI21(DE3) (pJS631) under native condition.
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% 1, SDS-PAGE H, Jik K6 Il 3 43 F & 29 2 12 kDa Al
14 kDa (92 (A 00 (B 4, 0k3E 5) , 5 400 04 5 41 26 A
H,-Ssr1114 1 S0664 43 F 1 —5, 458 48#xR,iFS
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F14 8 1 MICAE 1 2% b 90 A B 2 0 T 4 I vk, LR
FAENHE S EAE A, A 2 5> E AR 12
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Ssrl114 F1 SI0664 = [ (¥ 4 B /F F , fff H,-Ssr1114
I SIr0664 43 B, LA 3% A2 # A 43 5 4l 4k B, Hq-
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Fig.5 Peptide mass fingerprinting of H¢-Ssr1114 and SIt0664. A and C. Peptide mass fingerprinting of H¢-Ssr1114 and SIi0664 after Mass

spectrographic analysis by ultrafles II MALDI-TOF/TOF-MS, respectively; B and D. Amino acid sequence and predicted m/z by online

analysis of Hg-Ssr1114 and SIf0664, respectively.
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Ry ik — A UE B AR A AT AR AE M 2L ik i 2
& H,-Ssr1114 Fl SIr0664 , 4% Tricine-SDS-PAGE Hj,
VK3 B 1 Xk I 2 F AR R 1 A, AT B o A
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B 1 H,-Ssrl114 1 Si0664 (1) % 54 12 17 51 fir A Ik 3%
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TR IR AR T A AL, R AT I A e T o)
Pr(& S-B,D) . TN Z5 5% 5 53 23 A 19 K4 S8
T LR 2R R, B A A H i A IR s S0
T3 B e 5 7 2 TN 114 3% 5T/ A% L (m/2) — B (J&]
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3t
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Ssr1114 4] 75 2 & 11 Sh0664 1 40 g 75 P VE 1 , #E
W Ssr1114 5 Sl0664 AH . AE HIIE i 2 & 1R 41 ]
REH RGN REYEAE . AT AL Ssrl 114 5
SI0664 14k 3 3k , i W 2 A 2 B R Sk 4l fh 5 20 8
1 Ssrl114 5 SIr0664 , 8 5o ik 33 73 A ik W1 1 4k 3 5k
A Ssrl114 5 SI0664 2 8] 7 7E A B AE .

TEE SR T, R FF 3 relBE R 58 1)
RelE #3005 I 1 5 B i mRNA 000 25 19 55 m, A
1717 59 R 1 ) 200 i A 2 P A T 400 ) 400 i 2 K B R B
GMIAET T RelB S id C A it 45 4 3k 1 A1 1A
FHIE ) — B A, 5 A B AAE i C oK il 19 45 4
A I IR AR (Kd > 107" M) o fE4 RelE f71E
B, 4l E. coli RelB il RelE > £ 7 1 5 5 1O 5
7, RelB — SR AN B/ C R o i) B2 12 5 A
RelE #HHA/EFH (Kd <1077 M) JE K RelB, - RelE, &
BV, M RelE (40 734 PCCO8O3 e fufk I
ssr1114/51r0664 TA R 55 | slr0664 4t =4 5 RelE
[ 96, {H Ssr1114 5 RelB TR PEME, W R EH 5 Z
AP R R B KR, A48 A 1 0F 50 4
Ssr1114 2 —Ff 5 RelE [F] IR i) 7 % & 14 SIr0664 FH
HAEM R —FBr i RE A, M EA g LA
KM FFE ¥ RelB A1 RelE A A (9 7B HI AL

PR B AR R AR IR 3 R 5P R
BEDURH L DS BC A AN R Y TA &R g, 4 0 3 R Soht
BE R LD AT RE B A ST R IR S P R L TA RGE

Hh X R QR DR T [ i D RE R G A R TR DA
Ao TR AT A2 b, RV 25 05 2 1 B0 9 A A
K A BE A A A [F] ) DI AE , (il B N1 o ity 2 [N RS O
S LAGE S, I H sk B B £ 5 IR 9 ok TR 52 BR A1
PRI, TA 28 58 v ) 5 DR 45 A2 D BE A ) 19 2 3% B
PRER I B AT HX Rl i R Y A Bk
B TA RGO HA MA TA R G800 A )5 15 1k
AR A 1K TR W AR S R E 5 AN R R OR,
ssr1114 F1 slr0664 n] G I i 5o Jst A7 5 AL 1 i — A~
HAEY#HMER TA R, RERHERED
Ssr1114 55 RelB = H: 7] I8 5 e & A /Y9 5 51 A A, {H
HA LY RelB tHIE AT HE, Ssr1114 1 S0664 A H.
YEHJETRIE S RelB fil RelE A 7] /9 & & 14, DL K&
Je 1 AE S 4R RN T R B St B A R —
e
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The interaction between chromosome-encoded toxin
SIr0664 and antitoxin Slr1114 of Cyanobacteria
Synechocystis sp. PCC6803

Sen Ye,Degang Ning "~
(Environmental School, Jiangsu University, Zhenjiang 212013, China)

Abstract: [ Objective] We identified the interaction between toxin SIt0664 and antitoxin Slr1114, encoded by ssr1114/
slr0664 system in the chromosome of cyanobacteria Synechocystis sp. PCC6803. [ Methods ] We constructed a
recombinant plasmid in which only H,-Ssr1114 was induced to express, and another plasmid in which both H, -Ssr1114
and Slr0664 was co-expressed in E. coli BI21 (DE3). After induction, we used affinity capture technique to purify H,-
Ssr1114 and copurified H,-Ssr1114 and SIrf0664 under different conditions. We confirmed the co-purified H,-Ssr1114 and
SI0664 by using mass spectrographic analysis. [ Results] When induced to express, SIt0664 showed cell toxicity leading
to cell growth suppression or death. However, cells could grow normally if both H -Ssr1114 and SIf0664 were induced to
co-express. We could purify both H -Ssr1114 and SIr0664 by His-Bind under native conditions, but only H,-Ssr1114
could be purified under denature conditions. The results of mass spectrometric analysis showed that the copurified proteins
were H,-Ssr1114 and SIi0664. [ Conclusion] The antitoxin Slr1114 and toxin SIt0664 in ssr1114/51r0664 TA system was
interacted with each other.

Keywords: Synechocystis sp. PCC6803; TA system; sir0664/ssr1114; interaction
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