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3T RNA JG i 4 289 cDNA #4854, £ A B A B4t B 5 (PCR) 47 3% th % 85 by 42 % BamH [ #= Xho [ # A SSB
FaLRFF . 28mEiEAN PET4la b, # 2 % GST-SSB-6 » His-petdla €20 R ik Tk . AN T &
K W3 B OverExpress C41(DE3) ¥, 4 F & &4 B‘D‘*it%%%(IPTG)i%%iii,ﬂ A C 385 His 47 % (His-
tag) 47 Ni-# g A 2 Fo E #4540, SDS-PAGE X 2 T M E QA A B X B Qi x(WB X2 FME G %k
RV BB R R BRI (ELISMH S T L 2B R Aty Fi, £ PCRyWMEMFBMUAR,.H%H PCR F
FHE K BN ERT R Z LS OverExpress C41(DE3) & 2% %4 & 2t & % ,SDS-PAGE % & GST-SSB-
6x His EMBEGH LF TR AR WBFEAEGH RS %k R, fe5 508 o b 69 42 SSB # k£ 4 4 5
PR B AR 100%, B R MET GST-SSB-6 » His-PET41a 41 A& 4, 2 F &K G 7T 4610 th
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[Abstract] Objective Construct the prokaryotic expression plasmid of SSB protein,and purify after in-
duction of expression in Escherichia coli. Methods Using reverse-transcribed cDNA from Hela cells as a tem-
plate,polymerase chain reaction (PCR) was used to amplify human SSB protein with restriction sites BamH [
and Xho [ . The gene sequence was digested and inserted into the PET41a plasmid to construct GST-SSB-6
His-pet4la recombinant expression plasmid, which was transformed into competent Escherichia coli OverEx-
press C41 (DE3) ,after isopropyl g-D-galactosin (IPTG) induced, Ni-resin column affinity chromatography pu-
rified by His-tag at the C-terminal. The recombinant protein expression was identified by SDS-PAGE, the im-
munogen of recombinant protein was identified by Western blot (WB) ,and the enzyme reactivity and specifici-
ty were identified by enzyme-linked immunosorbent assays (ELISA). Results The target gene was obtained
by PCR amplification. The colony PCR showed that the recombinant expression plasmid was successfully con-
structed. After transforming competent overExpress C41 (DE3),it was induced to express efficiently. SDS-
PAGE showed that GST-SSB-6 * His recombinant protein was soluble in the supernatant. WB shows that the

recombinant protein was sufficiently immunogenic to specifically react with anti-SSB antibodies in peripheral
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blood with a specificity of 100%;. Conclusion
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The recombinant expression plasmid of GST-SSB-6 % His-PET41a is

successfully constructed,and the target protein is purified after induction, which promotes the magnetic particle chemi-

luminescence reagent for the automatic detection of anti-SSB autoantibodies in domestic instruments.
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BERE FIMAE S A G H AT HT SSB BT A 5 K £
B e g BN S vk (1B A I A g 0 BT IR 5%
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1.1 — gkl W)L BE 2= B i E BE B 2016 4F 1
H & 2017 4 12 A 4 BR 5% G258 BNl 15 4 H i 41 SSB
LR PR ME B3 i i 115 B,

1.2 iK% PET4la ki) B 2 [E Novagen 2\ A,
S FE-B-D- AL FL B (Isopropyl B-D-1-thioga-
lactopyranoside, IPTG) ) A 3¢ [E Sigma 23 ] 5 FR il #4
WYIEE BamH [ 1 Xho [ & T4 DNA ¥ % Jif§ Al = 4
HR AW A HA TaKaRa 24 7 K R %5 W
DH5a . DNA ladder ., 5o Rz £ BUa 50 & 3 46 5t KA A=
PERHECA B W) 5 19828 (1 B R % Bk 1 1 26 18] Sigma
NHE] s RARE R A E E W A 3 E Gibeo 24 A] 3 NIt -
g ORI [ 2% [ Millipore 45 BRZA ] s WB T I 8 41
SSB # [ A 1 [ Diarect 23 A 5 H 433 5 35 24 [ =

ot 11 o3 i Al iR
1.3 Jik
L3.1 gt &S PCR Y MR 4G Genbank

H SSB %L [ 45 )5 %1 (NM_003142) , %3 PCR 2[4,
FEZEBI W 5" %543 %51 A BamH [ 1 Xho [ 4 i1
fisi ol BigAE T AMA RS G 51975 L&
LOF S 28356 4 Sk i U007 85 . Lh Hela 40 g $2 B4
RNA 5 i 5% 51 45 1 cDNA BB . FH A 51 9
HEATY 3G P2 1 00 B e W R R P Uk A L O VD e el
W, 3545 B 3 R Bt SSB-flag.

1.3.2 FAFR A E 4 SSB-flag F1 PET41a i
# ] BamH [ F1 Xho | 347 XCRGYI o 5B Bl BE i H Tk
Jei VIIE 43 Sl Il Wi P-4 5 & A T4 DNA #3514 Ci%
e . AR Y AR A KA B A T DHS e, 7E
LB FHR (RAEE &R 50 pg/mL, @5 &R 34 pg/ml) |
HEATHI 25 0 % %o P A b A AT A K B BN BV AT T
7 PCR FNM J3 % 5, %5 7 1E B 14 PH M o B 2 JBO R
fir 4 A GST-SSB-6 » His-PET41a,

1.3.3 SSBEAHFEHMERKIIEX K GST-SSB-6 *
His-PET41a & 24 T i 5% 1k A J& 2 8 K g % A i
OverExpress C41(DE3) 1, %4 T LB V4R (& $i 4=
FLOWBEN B FL37 TR R R HE G
HEAT R V& PCR %€, [P SO REHEFN T 5 mL 19 LB &
R IR B b (BUA RWRIEF] 1) .37 ‘CHE % 12~14 h,
IMAHMAAFEE A, WHAGEEMLL 1 2 100 #2 A 5
mL AR SRR (AR R BEA] 1) .37 T 2
OD 3 0.6 I, A 0.1 mmol/L IPTG,16 “Cif 3%
%6 hJ5,8000 r/min.4 C&.L> 1 min, INERF A, N
A1 L BRI T R A R . R R IR UK
WOHE 20% B 2 s AlfF 6 s A 5 min, 12 000
r/min.4 °C .0 1 min, Y5 FERMUCRE. SDS-
PAGE %@ HEHARBIEA.

1.3.4 GST-SSB-6 * His ®4 & A n4ifb

1.3.4.1 WA KRR LFERRE WHIELS.
Fie 15100 i3 A 500 mL LB 1K 35 3% 5 CF IR ok B
50 pg/mL, @ E RWKE 34 pg/mL), 37 CHEF R
OD=0.4—0.6, IMAHE & 0.1 mmol/L i IPTG,16
CiFEFFEE 12 h,12 000 r/min. 4 CE .0 15 min, IR
HERF, A 200 mL 20 mmol/L Tris,500 mmol/L
NaCl, pH8. 0,10 %% H ¥ i H B B 1k 4 7 il 244 o
.4 °C 13 000 r/min B0 15 min IR L.
1.3.4.2 b2k Mmook fdE Ni A Ag . 28 B 20
mmol/L Tris,500 mmol/L NaCl,pHS8. 0,10 % H %
WOV COF 8 7580 IR 24 B BAE R N g
ERESE S S e % &= OD280 #]0. 100 LR, 4
1) L S ) e B K s (20, 60 mmol /1) 14 5T i V75 Vi 2k
BHMEA.

1.3.5 GST-SSB-6 x His 41 % [ % % J5 M 30 3iF
FH4li4k 1) GST-SSB-6 % His % 1 %% BALB/c Mt
AN B HIR 60 pg RIS . B8 1 R S {8 T 56
IRSE A 5 2 RIS 3 U 1 FH o R4 58 4 Ak
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®1 SSBEHAZERERYESIMFI(TNENEBIGLR)
H 3 5 4 Bk JrBEKBE (bp) EIE A ElkZ2 ]
SSB-flag 1221 SSB-F 5'-ATGTCG GGATCCGCTGAAAATGGTGATAATG-3'
SSB-R 5'-ATTGCG CTCGAGCTGGTCTCCAGCACCATTT-3'

o 553 RS T RRE/DILTE  WB I Di-
arect AH| M E 4 SSB & [, 4 % LA 5.10,20 ng,
ANERIM T R — B, F Bt R-HRP 2 Z i, 2 MOk
I

1.3.6 GST-SSB-6 x His #4114 | T ELISA ¥
Pt SSB Hifk i F§ GST-SSB-6 » His & [ £ i b5
B, 005 & AN R0 B Bt SSB 2 B A 5 iR N I i R
b LA diarect 22 ) 9 EE 41 SSB & [ AE b 4 IR A 8
it s A o 0 A [RD P N I3 A % R AT
OD B 2 il A O Ml 26

1.3.7 SwAREAFFHERIE  OE S %R B ilik
(LIA) # il $ U1-nRNP, SmD1, SS-A Scl-70, PM-
Scl. Jo-1. CENP-B, PCNA . dsDNA, NUC, Rib-P #
AMA M2 25 A [a] 5 B H0 0 B VE Y 10005 AR A 45 6 6y
KH 1.2.6 Jrikadsr iy ELISA J AR Z A F & i
AR LAARAS ODysonm /(0. 104 FHHEXT B OD,500m ) <<
1.00, BI S/CO<C1. 00 1 Jy 1 H 52 AR 1

2 % S

2.1 PCRYHEZEE P =S 100 B e b5 BE I b
TKAHT AT UL 1 200 bp 24 B 0 4 . 5 B0 K/
—HL WA,

4 500

1200

M :DNA marker(bp);1:SSB H 3£ [H
1 SSB B #yE A PCR # 18 7= 4 B ik B

2.2 FEAFRME % PCR LI P Y45 R SSB
HEH 5 PET41a 5k ¥ 28 XU VI L5 IS -
T4 DNA 3% $2 B % 230 7 3% 35 77 W e AL IR 2 8 K
B W DHS o, X LB AR (B ik 2) B A K iy A
WY& ST R 7% PCRL G 1 200 bp 2451 H A4
MM ¥ 25 B 5 R 5 Genbank H SSB 3 A 4 5 15 5]
(NM_003142) — %, £ W] GST-SSB-6 * His-PET41a
FA R HEERS . P PCR 45 R ILIE 2.,

2.3 iSRRIkt
2.3.1 HYAEAERENEE BIEMAENEY

Jiki GST-SSB-6 » His-PET41a #fk A OverExpress
CAL(DE3) H1,16°C IPTG % %1k 6 h. e EH A%
R 7 R R i 43 AR b R BE . SDS-PAGE %5
FE G5 R R GST-SSB-6 « His 540 2 1 J& 135 W Al i
PEZR IR XS o F B o 72X10°, ILIA 3.

M 1 2 3 4

4500

1200

M:DNA marker(bp) ; 1~4 . ¥k H K 85 5 [ B 7%
2 GST-SSB-6 * His-PET41a B & %
PCR & Rk E

M 1 2

27 s ——

34>

M. Bl (1 marker(KDa) 5 1: IPTG i 55 # M b Wi 2: IPTG
7 3 J R U UE
3 HEAEZgWRMELER SDSPAGE BikE

2.3.2 HAHEHAKREREEAA B EAH AR
GST-SSB-6 * His f) OverExpress C41(DE3) & ff 4~
KIEFRIPTG i 5 32 38 o AR T 1R o o 75 Al e B |
Wk NETOR R R P R % & OD280 %
0. TOORAT » 73331 JH 5 A [7] e JEZ W e (¥ ~F- 1 95 2 (20
60 mmol/ILOPEME H M8 . H 198 F 78 7 A4S vk B2 iR
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LI OF SRV S IRV S E LTINS g & B SR el b I SR N
4 fE R T 90% . 60 mmol/L 41 4y 7= i o & L A N A 3k
Ho(E D,

2.3.3 @AEAREEMEEE  Haifkny GST-
SSB-6 x His & [1%5%5 BALB/c /N B s 2% 2 /N B 3% »
WB ;| Diarect 28 5] (4 #24H SSB % 1, 07l LFE 5.
10,20 ng. Hii 45 R B8 GST-SSB-6 « His & 41 &
1 A5 /N BRI A A 0 IS RE 98 15 Diarect 23 W) 1 8 41
SSB 2 F . 3R Wil A B BA R S R
(5,

72

34

M. Fil Yt & [ marker(KDa);1:IPTG %55 24 15 ;2: 4 Ni #f
A (4 38 28 W5 3: 20 mmol /L BR W Pk i 41 53 5 4: 60 mmol/L Bk Mg 1 it
M4y
4 P REFFEAEQRBK&ER SDS-PAGE BikE
1

2 3

55

1:20 ng;2:10 ng;3:5 ng
B 5 EAEARBEREEN WBEEER

2.3.4 EHEAMT ELISA g2l Ht SSB ik H
GST-SSB-6 » His % [ fil diarect 2w 19 & 41 SSB &
1o 40 ) 6 4 T A AR . A DU A [R] % N I Y R (115
1) o B 5 R 2R A Y OD 8 fig oA DG M il 2k = W)
GST-SSB-6 » His & (46 I A L% FF 5 111 PR AH G P
58 [E Diarect A a] ) E 4 SSB 45 H—#,R*=0. 932
(F6),
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25

r*=0.932

OD450 (SSB)

05 4

0 0:5 1 1:5 2 2‘.5
OD450 (SSB,Diarect)

& 6 GST-SSB-6 * His & B diarect AR K EA

SSB & B # U A HT SSB Hi {4k B9 48 X 1% &5 47

2.3.5 4R E%a A GST-SSB-6 « His % 11418
N7 ) ELISA J i i & # U 41 Ul-nRNP, SmD1,
SS-A.Scl-70 ,PM-Scl.Jo-1,CENP-B,PCNA ,dsDNA |
NUC., fl AMA M2 %% WL 5 BBk BHPE M35 b5 4% 45

RN, R 2,
=2 GST-SSB-6 « His EAE® N B &

MERZXRRER
SEEE/NZS n LIA ELISA(S/CO )
Ul-nRNP 6 3+ 0.61
SmD1 6 3+ 0.53
SS-A 6 3+ 0.51
Scl-70 6 3+ 0. 26
PM-Scl 6 3+ 0. 49
Jo-1 6 3+ 0.53
CENP-B 6 3+ 0.43
PCNA 6 1+~2+ 0.55
dsDNA 6 2+~3+ 0.61
NUC 6 3+ 0.38
AMA M2 6 3+ 0. 39

* S/CO S FEAKE I 25 R 3 (i

3 i+ it

SSB it J5i i J5 & E T4 25 G AE (pSS) I R 7 M A
SRz —. & ALSPAUGH —fjrmf 1975 4F A
B 40 SR B ARG I pSS H 2 1 1L 3 I A BRI A 44 1
JGAUESE S 1974 4R I M K PT e La & [/ —Fh 4
JF L HOFR 2 A SSB/La HLJR .

SSB it RNA RAM i BIEA . S 5%
DR 2 S 28 0D 5 B pre-tRNA (9 1F 8 47 2 F0 L
B, SSB B A2 B A T A A e 5 AR AR
SGEREAEDLT L SSB LR 23 kAR 5, H 40 M N E L
IR AR AR T A EPLAA = A2 4T SSB Bt ik, 51 A
B G MR I R A

H 4T SSB HL ik iy 45 3 222k A 1B fil ELISA
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HEATRIN S TB 5 B AR B O R R A (A
R 25 5 58 42 52 vk B 5 52 00 R 5, T T i
B, M ELISA #RE S8 EE 2, TR
%, WS —Fp A B 8l R R O i R A RE A
WG IR T 2., AR MW E T GST-SSB-6 * His-
PET41a JF A% 3 35 80K, i S 4lifb i A & £ 1) GST-
SSB-6 x His & 4., GST-SSB-6 « His-PET41a & 41
kI A 6 X His Al GST #5345 .6 X His AT HMEH
(25 Anali 4k, HLREXS n B i 8 A e A R E pE
SRR T H A I W Y A4S I K S 58 5 A B (GST) g
8 J HRT R B o Tz A bR g 2 L T R
H Y 8 1 23k 1 ]

ARSI AR A B E AT K E R
1 221 bp, 74558 5 Genbank 1 SSB 3 A 4 i J7 47
564 — S0 L EE Y B 09 F 3 A X 4 5T B
44,77 X 10%; C 3 6 X His 45 25 %t 4> F G it 294
0. 66X 10" s N ¥y GST %5  H MHI X 4> F IR = 4N
26 X10° , AR BF 9 35 T 4k 1 B9 H B & (A X o T
K YR 72 X10°, 5 SDS-PAGE % % 45 . — 3%,
PR I AR S 38 3 1) 2 4 2 1 o 2k R

ARG GST-SSB-6  His 541 8 [ 5% /N
A% 2 /N BUBL I3 78 5 18 [E Diarect 2% \] (1) 8 41
SSB % 4 & 4 R I H GST-SSB-6 x His 41 %
IRRES B B G PR O I i BT SSB BT i 45
£ W] GST-SSB-6 « His & 4 4 11 B A 18 15 14 % 2
JEPE A8 B N [ B 48R S L UL B
PUIR Z BN AE AL 38 RN S AT AR T 19 0 S v L BT
HEAHT I 26 X107 GST & A 5 41 8 110 8 (196
A2 D RE AR T AR R L TR 4L AR R VIR GST
PR ELBEAE B IE hy iE — 25 S N T AL
(4 A 3 BRI BT SSBH B HU A i B WOk Ak 2% K
IR ) B8 Sl

2% Uk
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