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hsBLyS 4y it BIK ik A4 E k. CHO ik

ZEHEAZ A, ARF WA, FHE KN L

(1 EORE A A Rl 242 B, 210097, VL35, T 50)

(2. B P B R B R 2 B, 210029, VT35, B A0)
G.ERERG LAY TRERAF 210002, L5, Hx)
(4. R EFEEWHRAN, 210002, L5, B H)

(BE] ASR3WEMERALAREREEERTI S HFTI AT B4R T (-
man soluble B Lymphocyte Stimulator, hsBLyS ) %& PN 8 8 JE fif 9 3% U RE & % 4 ; B & 2 R 48 A pcDNA3, peDNA3. 1,
pEFneo BTHL; 15 5 K5 R AT, S5 (R ARG , 40 T 4R OB AR 49 4 00 3 52K B0 s B R AT L LT 2 3K TR
BRSO pSV-dhfr, 3655 4t CHO—dhir~ 400 SRS SR M08 , EUF LRS- W 3%, SRR 2 3% thsBLyS 40k 5
ELISA K e 45 ik b, 45 R %90 : thsBLyS FIA B 0.13 pg/mL EFHE 0.55 pg/mL.

[XER]  hsBLyS, (FSHK, CHO, 4 Mk

[FESHES]87, [TMIFIREGIA, [XEHS]1001-4616(2004)02-0081-06

1999 4, Moore ,Shu . Sxhneider LA % Mukhopadhyay %18 2% AW v 140 40 MO FLSA A% 40 MU B9 DNA SCRERT
Fola KRB —FH A B F AR AR B9 Th BE X H AT M R A 4 - BLyS(B lymphocyte stimulator)!"’ . THANK (a
TNF homologue that activates apoptosis, nuclear factor-«kB, and ¢-JUN NH2-terminal kinase)mz BAFF(B cell activat-
ing factor belonging to the TNF family)m TALL-1(TNF and apoptosis ligand-related leukocyte expressed ligand 1)
PR ZTNFA® 1 TNFSF20° % . A BLyS 2B E AL T 13g32-34, mRNA K25 2.6 kb, 75753k T4ME i 3 1%
SR BRI ELEEFNEBE, DU B R RUK IS BRI RRE MY SN0 A, B4 B B i 285 UL MR SR AL, M
XtorfFRk 31 300, GRS B REX R X, ANKH — — B (C, ~ Cous ), ST TE RS IEAL 1]
RLNI24 FIN242, RfE SRR AR S 152 D EEIRAR (134 ~ 285), RIESZ A B LA ARk M
BEIIREIX A Bt (hsBLyS)!" , #%H 431 B & 17000, H AT A 4h 12 LIRT I B s THFSEFF & . THANK
A5 T R A — SR R R A K LR R, (BRI TNF 557 9L IgM R B S
BLyS Xf B 4 A i ZU AR AR BN S R E R A S 5 TN S aE e, wE%
REHLA B FRIR S 7, R — R s BT R T

BLyS SRIGEGE BB R YT RIEN G RE, BA SHER, EdEERRRERAEOIREY
HEREZ D E FDA BHHE, BLyS R ELHLIALE K254 Xt R A LA H AT the-
BLyS XRIRE HFAZ KA , 76 HEK293 9 B s 41MLAN CHO %5 BRI P Y 2kt $13E D {B A CHO-dhf-
v AR M R A R R O 3 P 4 S , R S (Amethopterin, MTX) Y BE A% BE FH 85, 9 HE T 06 35 the-
BLyS 958 gAMbk , i o DL 1R .

ALBA 3" SE AN, 51 WAE A LA R 15 S B 515 15 5 BKFF 1 A hsBLyS 3£ R A &
BIEMPHERETE A S E A, B A 2 H 5 517 A peDNA3 .peDNA3. 1, pEFneo B FRL; {5 S BF5IE | 41i%
T, P BT R B EARIA LG SIFS 25, RS YI L&, T =R i 49
ARIR FRRL ; R FRAS L UTIE 2 FHE F6K R RIRT 5 FORL pSV-dhfr, 5654 A CHO-dhfr~ 40 ; DMEM % £ 55 7%
VBRI dnfe FEPE 400 7 R , 40 FP P4 VK E A JEE 1180, 3 05 K6 223% thsBLyS O S 40 RK ; ELISA K00 rhs-
BLyS 3k  ABFFTHIFFE M A CHO 35 R4 7= thsBLyS #1245 T —E ST IRIE .
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1 MEHRDG &
1.1 ##

5 F 1 E. coli TG1.JFUKL pcDNA3 ,peDNA3. 1, pEFneo,pUCI8 A {47 ; pGEM-T Vector ¥ H Promega 2
5 ThAef LR AL MY — 8 T BRI RS BRI Bk (CHO—dhfr™ ) FIF% Yedn ik UKL pSV-dhfr B8 = 1 48
.

SlFES BP0 B LA THE T AYAR SR,

Taq DNA B4 88, FR & P L0EE . T4 DNA 48§ . DNA Marker I H TaKaRa A ) ; IPTG X-gal W B F#§4:
T; 4pEisFet F12 .DMEM BTG4 L35 A GIBCO A8 ; $i4: 4 Mg 8 AT M U E B AW B AT,
TS B 1M W Sigma 22 F); WEHIH 1gG-HRP W B EAY THRA R ; rhsBLyS £ i EHIK, AL
I EXR L% ; ELISA JRY A B, R EF EEVRITEE.
1.2 A&
1.2.1 3]%Qﬁ"a\ﬁi/&ﬁfwﬁ@i)ﬁ.i’(Erythropoietin,EPO){?'%HU?‘?']

EPO {58 RK5 191500 F
ES1: 5’ GAAC GGTA™*CC ATG G**GG GTG CAC GAA TGT CCT GCC TGG CTG TGG CIT CIC CTG TCC CTG € 3

Kpn 1 ES1 #1 ES2 ELAMiEE
ES2: 5* [1GG ACC CTG AAC GGC| GCC T AG GAC TGG GAG GCC CAG AGG GAG CGA CAG CAG GGA CAG GA 3’
hsBLyS & 15 5% Bin 1 ES1 1 ES2 B #hg

2 %5 it ES1 #1 ES2 3’3 B #ME A, PCR 513G {5 S BF 1 ; 5149 ES2 5 R¥miEH hsBLyS
AT 15 M, B8R FIF SOE 35 % hsBLyS {5 5 KT 51, PCR Rl A N 88— =4 ; EPO 155 AREIRE 1
HHMRA Leu, PR LFHH W CTC EEN CTA, MK Bin 1 (Avr 1 ) BEYI{L A CCTAGG; 514 ESI 1,
TR ATG RTIT Kpn I BEYIALA, (F ATG B9 - 3 F1 + 4 (¥ NI, FF& BB R BIEE 1 E ALK
Kozak JF¥31 .2 %514 PCR £, 183 EPO 15 5 ARF I , KU 554 7:94°C ,40 5;50°C ,40 5572°C, 1 min; 72°C,
FEH 7 min; 4 CIR-FF.
1.2.2 PCR # 3 hsBLyS £ H

LA hBLyS %5 134 ~ 285 L& ELBRETXT R Y cDNA JF5I AR, 51 5%t .

P1:5’ GCC GIT CAG GGT CCA G 3’,

P2:5’ G GAATTC TCA CAG CAG TIT CAA TG 3’ .

TSR IRIN EcoR T BEVINE A . UM 254N :

95,3 min;94%C,40 s,50°C,40 5,72C , 1 min,30 MEH ;72°C, 7 min; 4 CIRTE .
1.2.3 & & 29 B33 K (gene splicing by overlap extension, SOE ) # 415 5 Ak /71| #= hsBLyS & B

A EPO 155 /¥ 5 #1 hsBLyS #J cDNA AHE4R , A/ EPO {55 Bk 3 K3/ B ) hsBLyS BT 15 V583,
it SOE B, {55 BUF5IH hsBLyS /35 PCR BhA K88 —7=41. 5411 TF -

P3:5’ GAAC GGTACC ATG GGG GTG CAC 3.

P2:5’G GAATTC TCA CAG CAG TIT CAA TG 3’ (5¥#% hsBLyS ZHE P2 5|4[).

SRR T |53 SIS N Kpn T F0 EcoR T BV . ML 45444 :95°C ,3 min; 94°C,40 5,45°C ,40
$,72°C, 1 min, 30 ME¥F;72°C, 7 min; 4 CHRFF.

ctg RN cta ZIMEM S EPO
B l _L—hsBLyS s e REKRER .
| B2 - =
ES1 1 ES2 HANB A PCR "3 hsBLyS 21§ R
SOE
I
i EcoR T

H1 ERRERR
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1.2.4 R ABEAFEME

SOE =#)55 pGEM-T Vector 3% , TEHE ) AIX AR E UEGY) % 5E . Kpn 1 #1 EcoR T SUEGYIFHME T
— A EHFRL, Y45 BISERE A peDNA3 Fl peDNA3. 1. pEFneo Bk b6 EcoR 1 BRUIAL A, BUEEHE Kpn
T 1 EcoR V XU pcDNA3 40 ok , B Y1 #) 55/ A pEFneo. = Fi 48 BRI XUEG V) .PCR M1 B EZF
TEHAR T ORI 20T . BUBL DNA ROSRE BV SR B R  JRZ S B8 R L S E S (T
SRR ) .
1.2.5 @, Aot 5 E o inEFik

CHO-dhfr™ 45 2B S5 NI 8% /M-I KR = (FHEE 100 U/mL, #E X 100 U/mL, FIRER
50 U/mL) Y F12 SRR &6 HER SRR R EER AR E ) , NaHCO, ¥ pH & 7.2 353 3
FERTN 100 mg/L AR .8 % FEHTIA 4 L3 A1 =HT A9 DMEM (#3378 25 Bl AU BR IR 38 T n4 A AR e e ) .
¥R BRL pSV-dhir 43 B Fi2% 35 FKE peDNA3/hsBLyS  pcDNA3. 1/hsBLyS . pEFneo/hsBLyS LA 1:5(EEIR LK) , BE
AT R S & 3 mL FI12 #9 15 om” EFRHR 10° 0> CHO-dhfr™ 41,48 h /5, B4t DMEM JE#EHE 37 M
BEATIE, 3 ~ 4 d B 1 KRB RISt fF L dhfe FHYE SRR RE IR G b BRI
s A MTX, YRR EER 2 5 x 107° mol/L.1 x 1077 mol/L.2 x 107" mol/L.5 x 10~7 mol/L, 5/ 4 d K FHH:
IR IR, - 20°CIRTF . AR 3 mL BMIE 3R RIE W R T4, VA MRAE 120 L P.B. S H7, 3R 45 25 £,
- 20C1RTE.
1.2.6 ELISA #-] hsBLyS & ik

WA, R L S A, — S HUER T 31 thsBLyS £ TR REHUMR L E LR 1eG-
HRP, [A 1t Xif BB A A 28 R A% 7% 5 thsBLyS B 5, BAME RS B8 Sk oK 5% e 40 M 15 R vk 48 W, AT . S B 40 31
490 nm 630 nm., [FlF AR 65K hsBLyS AARAE &, £% ELH B, ELISA $:48 1, OD B A 44T, thsBLyS ¥ &
IE L i Gty i o

2 g3

2.1 5|¥REMER EPO {5555 R PCR #718 hsBLyS EE

EPO {52 ik H- B4t 81 bp, 5° S ES R4 AL AN Kpn 1 BEYIAL 4,3 355 HE 15 bp B9 hsBLyS 5° 3551,
P43 106 bp, 5 ik 45 AR (B 2) . hsBLyS PCR 724 3" 7R EcoR | BEYINL S ARPBEE, =4 A/
4 466 bp, SHLIKGE RMF(E 2).

Marker

Blarker 1 3 4 3

2 000 |
1 00

1% 000 b
750 L

500 500 by
250

1. recombinant pcDNA3 digested with Kpn I /EcoR'V .

1.¢DNA product band of hsBLyS,466 bp. 2. recombinant pcDNA3.1 digested with Kpn [ /EcoR'V .
2.¢DNA product band of EPO’ s signal . peptide, 106 bp. 3. pcDNA3 digested with Kpn I /EcoRV .
3.SOE product band, 557 bp. 4. recombinant pEFneo digested with Kpn I /EcoR V .
E2 PCR=Y&H 5.pEFneo digested with Kpn I /EcoRV .
B3 WrFnEE

2.2 EREMHHERARZEEZEESHKERMN BLYS EF

VA LRI AR , 5564 T SOE-PCR, 3 ZH MR AR, 5™ 3 3 W IR Kpn 1 | EcoR | B§E)
1R, PR/ 557 bp, 55 AL Uk &5 AR (1 2) s R R ZEF= AL BI04, Bln | BN, BAHRT 4 F T
BARFFHIPI R , K/ 511 466 bp, 91 bp(EIRE ) .



I RUTR 4R (B RBHEIR) 5527 %5 2 (2004 £F)

2.3 pcDNA3,pcDNA3.1.pEFneo 4 i B BB g

HHBMNEEY)%E  FISMEERE PCR K€ M F L8, SR IEH . H P oA R AR Y81
A, Bln L BB T- ATTRERRIK, 5T A TEARVIEMA L, T IE LR (EE) ; Kon 1 Fl EcoR V U E
Y] pcDNA3 ,pcDNA3. 1, pEFneo AR (A, 25 R 1A 3. peDNA3 E L 2K R T7 Promoter 5|4 1F 511 F , 45
RILE 4.

TTGGTACATG GGGGTGCACGAATGTCCTGCCTGGCTGTGGCTTCTCCTGTCCCTGCTGTCGCTCCCTCTGGGCCTCCCAGTCCT
AGGCGCCGTTCAGGGTCCAGAAGAAACAGTCACTCAAGACTGCTTGCAACTGATTGCAGACAGTGAAACACCAACTATACA
AAAAGGATCTTACACATTTGTTCCATGGCTTCTCAGCTTTAAAAGGGGAAGTGCCCTAGAAGAAAAAGAGAATAAAATATTGG
TCAAAGAAACTGGTTACTTTTTTATATATGGTCAGGTTTTATATACTGATAAGACCTACGCCATGGGACATCTAATTCAGAGGAA
GAAGGTCCATGTCTTTGGGGATGAATTGAGTCTGGTGACTTTGTTTCGATGTATTCAAAAT ATGCCTGAAACACTACCCAATAA
TTCCTGCTATTCAGCTGGCATTGCAAAACTGGAAGAAGGAGATGAACTCCAACTTGCAATACCAAGAGAAAATG CACAAATAT
CACTGG ATGGAGATGTCACATTTTTTGGTGCATTGAAACTGCTGTGAGAATTCTGCAGATATCCATCACACTGGCGGCCGCTCG
AGCATG CATCTAGAGGGCCCTATTCTATAGTGTCACCTAAATGCTAGAGCTCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGC
CAGCCATCTGTTGTTTGCCCCCTCCCCCGTGCCTTCCTTGACCCTGGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATG
AAGGAAATTGCATCGCATTGGCCTGAGTAGGTGTCATT

B4 pDNAIEHLEAEANFER

2.4 HELE MIX s RmEREERE

FEFE Y24 20 d, ARG BTRL pSV-dhfr FIFE35 AL pEFneo/hsBLyS 3554
HAZNRMMTEREE R, AL Y 12 d KIFHESRIUR (B 5), % #%
FEFRWP A MTX, KRN 5 x 107° mol/L, BLJG MTX #JE 1 x 1077
mol/L.2 x 10”7 mol/L.5 x 107" mol/L _EFt, BB 44 10 d. 24 MTX
W EFEE 5x 1077 mol/L B, 4 ffd s BLMAAE , FF o R EBE T, T3 1
MTX filEY 1 . pSV-dhfr FT pcDNA3/hsBLyS 4 . pSV-dhfr 1 pcDNA3. 1 /hs-
BLyS LS4 TERE A K, IR BRIE FR R AR S 3 57, RG24 35 d, IR
KeHIET.

2.5 ELISA #& rhsBLyS %%

pSV-dhfr Fl pEFneo/hsBLyS £, 5 dhfr P 540 T 72 [ I 39 0.6
WHURR ROV ds 17, R E] theBLyS ik, M Rk v O°
ZEHMEIMYIE T T, BB 5 thsBLyS £ Mk K £ 45 5F go_a
ABURPTIRSS B OB 5 7E MTX L8 8VE R T, & MTX W i 0.2
0.5x107® mol/L.1 x 1077 mol/L.2 x 1077 mol/L fR¥% L T}, rhs- o ) , ,
BLyS Feik BB , W AT, 3 mL AL 60 10 4 S
ML, 3T 4 d, thsBLyS RIABIKIKAN 0.13 pg/mL. 0.24 e mrx mET, rheBLyS KR ERIAKE
pg/ml.,0.36 pg/mL.0.55 pug/ml. 552 ILIE 6.

3 W

BLyS & 1999 £ & BB TNF B F IR A BB R AH T BSWEARAT, 2 EEH TR —F R
T ARSI S HE TR S 4 P T B S 8 B 4R AR I SR ER B 40, S Y B S b
72 BLyS WA YIS EE /R FIDLEIAR LS 2%, BREG B B RIA S RES R ILIA RO S 5, I T A0 — Sl e g
FREISWE AT TR % UIAE 6, heBLyS AT VA HE 3246 R B sE B LIRS S8 FF 5% 3807 B B L A iE 1Y
BRI .

BLyS Jof5 5K, #7E CHO FKikh, HFHHE N EHAEAMNE SHISAK, BN ES KIS Thee
EOIEI s B —E A, BRAAF WA E AN ERR I FER LS, BRESITE#,
AW IER Y5 A5 S IhRE . A LR R A EPO {5 50K, @it 37 S B Ah 475 | 4 2 ok & R A S k5 571
PR T8 T8 (55 BT 5 R hsBLyS A BT AR & % R B SOE 3, 5645/ E 41 DNA £ A4
b, BT E G PR BIE A DI RS FE RS, 7T LOB% 5 | A RSB VI AL S 0 E B 9, R b N 32 R
FBOR S A — 2, R A RN — M AT B FS T Wiat, A Leu 7 LB, =2
KRS B B AN CTG RA5H CTA. SR EA R BB RFEF 25, BR Bin 1 BIYIALE

CCTAGG, 3X#¥ peDNA3, peDNA3.1,pEFneo 0 SHBRI R A AR , B FARESMNREREE MM WE LS. T

H5 HRMEEE

L 1




S, % hsBLyS MBI R A B X CHO Rik

(EERFFI TR, SR E A SR LA T rhsBLyS B RE H M H & . A AES RNEE, UREE KD
B LA R L SRS B AUR HK B REE E EY8, B A TR B R AR E R AN REREAM
FKFA I pcDNA3.1/hsBLyS. pEFneo/hsBLyS T £H # 1A #H AT 2 K 48 , B RIS 2] thsBLyS MYHUIMHT .

CHO EMEXAA LT ZMA BIES TAREORAEHRNE RGBT, REMERLER
TEAY FLEH) A ERMA Y EThRE T R B E KRB AT T LA EBHERMERY EMERERE
71, AT R PR A M BOE RURS AL (R Y 1 R 40, DHFR AT 4 M RS U4 MTX Bl MTX SR SRR BE L o
HAFHEE A TR AR, S R2IHS dife PETE—RMSMNREEE KLY 18, 8 DT L
BHEJLFE" R Y AR BB AR T H A R A B, A LR R FR & BURL pSV-dhfr, 2
B pSV,-dhfr Z2B% SVA0 HH38 T HIEE T AL, AT AZ 2S5 1k dhfr ZERRIEHFER .

% DMEM #3232 52 2054, MTX SRR E A E 2x 1077 mol/L, thsBLyS ik & H 0.13pg/mL EFHE
0.55 pg/mL. 24 MTX ¥+ FHZE 5x 1077 mol/L it , 40 BUMEAE , M5 1E MTX AR 3 . A SEE P ik %
SKOMUR R S TR AR MUK , INFESVLEY b B IR BB TR i — 5 MTX INERG i, A BRBERR
KR E BT M A O Rk . SES AT, R pSV-dhfr F1 pEFneo/hsBLyS A YL B R R IK thsBLyS, pcDNA3
1 pcDNA3. 1 H:55 Ye B R RE R T ARR R ik , A IRIEIA A peDNA3 Al F RS E RIA K BIA, X 7T BE R iy
F pcDNA3 R 5 F# A L MM EAS, MR EINNERY; B3E AN, REERAE G418
HIYEFAT , pcDNA3 A fBfaE T4 .

BLyS A= 41iE ok e ML 2%, A SRS A TS AU o — AN 05 i, F L n BLyS AT LA$R
BBHFWRREES B3 8K BLyS FATRES & B & S EBRE---- BT AXT T BLyS IR ABFER , AMUH B
T8 BLyS RIS R IMSG , BTE & i A F RSB UE S8 B . LUK BLyS TR R REH MBI
B, B A B T HIRBR R R VLR B R B2 W7 Marker I PRIGYT 259 89 5] 1t

(8% 30k ]
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Secreting Plasmid Construction and CHO Expression
of the Recombinant Human Soluble B Lymphocyte Stimulator

Wu Haitao'*,Hu Yunlong', Diao Zhenyu', Jin Lina', Li Jie' , Zhang Shuangquan'

(1.School of Life Science, Nanjing Normal University, 210097, Nanjing, China)

(2. Basic Medical College of Nanjing University of Traditional Chinese Medicine, 210029, Nanjing, China)
(3. Nanjing Huaxin Pharmaceutical and Bioengineering Co. Ltd, 210002, Nanjing, China)

(4. Military Medical Institute of Nanjing Army, 210002, Nanjing, China)

Abstract: The B Lymphocyte Stimulator(BLyS) , a novel immune regulator, is the most recent addition to the tumor necrosis
factor family(TNF) ligands. BlyS induces B cell proliferation, differentiation and immunoglobulin secretion, and involves in
immune response of T cell. It also strongly suppresses the growth of tumor cell lines. Fourthermore, BLyS is associated with the
development of some autoimmune disease. Here, EPO signal peptide sequence and hsBLyS gene were linked by SOE method.
The fusion product was cloned into eukaryotic plasmids: pcDNA3 .pcDNA3.1.pEFneo, respectively. Meanwhile, the EPQO sig-
nal peptide sequence was mutated so as to form a restriction enzyme cut site: Bin | . Thus the recombinant plasmid can be used
as secreting plasmid expressing other gene. The recombinant expression plasmid and marker plasmid: pSV-dhfr were co-trans-
fected into CHO-dhfr™ cells. After screened and amplified by selection medium and MTX respectively, we constructed a CHO
cell line which secreting express rhsBLyS stably. The level of thsBLyS expression raised form 0. 13 pg/mL to 0.55 pg/mL under
the pressure of MTX.

Key words: hsBLyS, Signal peptide, CHO, Secreting expression
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