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Abstract

In order to produce the soluble TNF receptor (sTNFR) II with good neutralizing activity against
TNFa, we constructed the fusion gene sTNFRII-gAD-Fc, which encoded human sTNFRI]I, the globu-
lar domain of adiponectin (gAD) and IgG1 Fc, and efficiently expressed it through a “GC-rich” me-
thod for mammalian gene expression in CHO-S cells, and further established the process of se-
rum-free suspension fed-batch culture. The fusion gene of sTNFRII-gAD-Fc was obtained by re-
combinant PCR, and then cloned into pMH3 expression plasmid with GC-rich motif. The plasmid
was electrotransfected into CHO-S cells, which were selected by G418. sTNFRII-gAD-Fc fusion pro-
tein was analyzed by dot blot and Western blot. The TNFa-antagonizing activity of sSTNFRII-gAD-
Fc was determined through TNFa-induced L929 cytotoxicity assay. The suspension cultures of
STNFRII-gAD-Fc-expressing CHO-S cells were performed in a step-wise manner. We assessed the
expression levels of sSTNFRII-gAD-Fc in batch culture in shake flaskes (500 mL), fed-batch culture
in roller bottles (2 L), and the bioreactor (7.5 L) with inoculating concentration of 2 x 106 cells/ml
of STNFRII-gAD-Fc-expressing CHO-S cells, respectively. Having reached up to more than 4 x 106
cells/ml in fed-batch cultures, the cells were added semi-continuously with the feed medium to
keep the glucose concentration at 2 g/L. Stable expression clones (75 pg/mL) were obtained, and
sTNFRII-gAD-Fc fusion protein was expressed as dimer and polymer forms in the supernatant, and
displayed very strong TNFa-neutralizing activity. The yields of sTNFRII-gAD-Fc fusion protein
were about 10.0 mg/L, 18.3 mg/L and 20.5 mg/L, respectively, in 60 mL batch culture, 200 mL and
3 L fed-batch cultures. Our efficient expression of sTNFRII-gAD-Fc fusion protein by CHO-S cells
had laid a good basis for the development of pilot production process in the suspension fed-batch
culture.
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Mg T NHEARILEFZEIREA X . ARBERERE -5 N1gG1 FcijRl&FHsTNFRII-gAD-Fclf) %R &
Hfk, ZECHO-SAFPRERERE, RET RMBERFRMIEF LS. MAEHAPCRE NIg61 FcEH
BBt 5sTNFRII-gADE: A F Bk fil&, #JZpMH3-sTNFRII-gAD-FcRiki ik, BHBYECHO-SHM, Pk
GA18Hi B RIB BT, TALFEERS P A Western blot/3HTsTNFRII-gAD-Fcf{j#&i%, Protein
A-AgaroseZiift., ULRIETITNFafJEMEMRNE. REERE. BRAEMRPEEFIFT TBEBKK
TS FRR RRINEESE, Bl: 2.0 x 106 cells/mLEMEE, H4iE2]4.0 x 106 cells/mLEA LR
RMFBERFAUNEGHHERORRE2 g/LEAEANRMERP SR S . B84 & pMH3-
STNFRII-gAD-FcR ik # /4%, KiHliE|sTNFRII-gAD-FcfE CHO-SA 3 38 i h U R L R AR REKE,
KRBT HRIE(75 ng/mL) B MR, HixERAREF BEMH TNFaRGLI2940 it vE k. R
T MUE AR IE TR A AW IR RL 2 I S R 7= & 43 719 10.0 mg/L. 18.3 mg/L#120.5 mg/L. F
FACHO-SAI RGBT LI T sTNFRII-gAD-Fc B EAMRERMERE, NBEI—EREE. BIER
XA EANSRRMERFR T T T RIFEHR.

XA

AR SER T AR BRES, ANREHREHGLFe, TNFREHF, “EHGC” REHER, &
EIR I

1. 518

TNFa &2—FZ a7, 2512 E B4R, (EHERIE N S BIRY AR I 5% T, 5
3 E G g% MBI (AR I ) R A o R A Y S J ) TNFor s TNFo 36 M2 1697 X 8500
M RS e T PE TNFRIGSTNFRIDFEARZE TNFa FIRARFEHIAIL], (HHE5 TNFa [EEFSEM &, H
FE MG IR b i) 3 AR, M Bt TNFafRe DAEH AR . B RABM AR, sTNFRI-Fe fil& & H
(Etanercept)#5 5t TNFaff1fe /12408 sSTNFRIN LAY 50~1000 fi5[2] [3]. & BhIEEX =R (QAD) vl B A7 TE
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STNFRII-gAD-Fc il &2 4 75 CHO 4 i i) v s R I8

R EE = B AR B [4], ASeIG SR T T STNFRI-Fe &8 H . = FBA1L) sSTNFRII-gAD & 5
F[5]. 2800, FRATAKIL, sTNFRI-gAD 7E i #& i #2 K & LAk i (R RAEAE6] [7]. Bk, A#F
PEBN N 19GL 1) Fe 1 BEMREE A1 B d e 2 i R R — SRR 4R, B STNFRII-QAD 2[R 5 1gG1 Fe 4
BRIAHE, I “& & GC” KIWFLEY4HM CHO-S #ikik R[8], I T sTNFRII-gAD-Fc b =
ek, B UL REF 2 RAENIERAELE, M@ 1 548 sTNFRIN (9T . R, FPRERE T RIS
BIFRMEEIRLE, REL—EMEE. SIERIERE E AR s L2308 T 24,

2. MR A%
2.1. FRRL. E#MaEpR

PAAV2-sTNFRII-gAD HASZIS = R 17, pMH3 JFik, CHO-S 41 B AN 2 Hii i A= 0 R 28 =) B,
CHO-S 4l C\ 433 T L iE B 77 4 B001 BiF I ] B2yF A K, F4 10%/64- M5 DMEM/F12 1535k
AIMEREAE K 1929 4N 3£ [E ATCC, FI4 10%f1h 2F I ) RPMI1640 £ 753655 7% .

2.2. FERFIFLEF

Platinum Pfx DNA 2 &) H Invitrogen A &); EcoR | A1 Not | FR#IPE A U1 & T4 DNA EERE I B
AW A F](Takara Biotechnology Co., Ltd.); Jiiki/M@ 7 &8 F Qiagen A Fl; Ficoll #71F1 Trizol 7
AL R R R ER AR AT ; G418 T H Merck 7 & ; BEME I (MTT) . - H 3 I A(DMSO) A 1 Amresco;
M TE # D W H Flukas BP0 AR B0 H AT 1 B 5 RO PR A w1 2 I 34t BBt TNFRII
FHUEE Abcam AH]; HHE Marker, AP ARidHIFEPLR 196G HifAF HRP Aric HIFEPURI 19G Hifk,
BCIP/NBT sl 11 B4 1 Pk il 4. €177 &, BeyoECL Plus (E# ECL fb2% A6 &) M BCA 8 1 & &l 2
f G H 3 = RAEVIBCRBT T DMEM/F12 155735, RPMI1640 574 IR F LIS H Gibco; &

THEFRFE BOOL FHIR NS 772 FOOL $0 AT M i AR ARl o N TNFa B ZXbRE 57 (3500 U/X)
HHEPI%* n A R E BT R A hTNFR-Fe [H 0 B B B BSRVTAE PR 25 A4 m] 3 it o« BRI RESE AN 5t
Protein A Wy [ [H ZX B TRESCRWT SO (AbaT) . 4HEEIHEE 7748 [ PYIPYC R AIME TR B 7R A W A 58
KA R AR . 7.5LCelliGen310 A4 #5143 E NBS (New Brunswick Scientific) A & .

2.3. EEHRNANAE

HHEL 20 mi £ fE A\ A& I T FF R PiEeE , DL PBS #ikk 1 1% 5 F Ficoll %5 4 5 B 00270 B PBMC.
1% Trizol WG G ERME VL2 ELE RNA, B 1 pg TSR, DA S 10 cDNA AR, ¥#it 2 %5]
Py(tn& 1), BI04 R Invitrogen AF 2, FIHT F1 A1 R1 —%§ 514 PCR #1443 5| H #9%: K 19G1Fc.
SR RiZAE: 95°CTRASE 5 min; 94°C 155, 58°C 30s, 68°C 45s, 28 /NMEHN; 68°C 10 min. ¥ 753 H

Table 1. Oligonucleotide primers used for the amplification of human sTNFRII-gAD and 1gG1 Fc coding regions
5% 1. A STNFRII-gAD #1 1gG1 Fc 4rA3 X4 K95 |4IFF 51

Primer name Primer sequence (5'-3")
F1 TGCTGTACCACGACACCAACGAGCCCAAATCTTGTGACAAA
R1 ATAAGAATGCGGCCGCTCATTTACCCGGAGACAGGGAGAGG
F2 ACGGAATTCGCCACCATGGCCCCCGTGGCCGT
R2 TTGTCACAAGATTTGGGCTCGTTGGTGTCGTGGTACAGCAG

VERE: PREIPE P UIRGRE D)L s 37 5 CF R RIZEFR 1, EcoRI: GAATTC; Not I: GCGGCCGC.
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fRI3E K 19G1 Fe K/NA 699 bp. PCR F=¥HEAT 1.00037 g bkt iz sk, wksl&ms B A B AR, DAEh
A A pAAV2-sTNFRII-gAD IR #1514 F2 A1 R2. PCR # #8644 95°CFiAZ 1 5 min; 94°C 15
s, 60°C 30s, 68°C 75s, 28 ME¥f; 68°C 10 min, ¥ 14152 H fI3ERE sTNFRII-gAD K/ 1183 bp.
PCR /=414 1.00635 M eI ik, 12070 & U B 1 v B AR5 [RIINE B[RS ) B )£ 8] sSTNFRIT-AD
A1 1gGLFc FAAR, L F2 F1 R1 4514, #47HEA PCR, ¥iX W BOAMARHIIE R Fr BUE Y 1 H A 3
[Al sSTNFRII-gAD-Fc “K/]NJy 1887 bp. PCR #3565 95°C 5 min; 94°C 155, 60°C 30s, 68°C 2 min,
28 /MiE¥S; 68°C 10 min. PCR F=#)iEAT 1.2%5 e bt e vivk, 3R & =i B i Be, H EcoR | #1 Not |
BEAT RG] o [FIRE X PRI G ) 24k pMH3. F T4 DNA &40 sTNFRII-gAD-Fc H K B 5 pMH3
Bk R BOEYE, #AbE DH5a, SREUE NP EIATEE Y S, H Rk R KR Y 5 E, 19
P € 4 75 kL pMH3-sTNFRII-gAD-Fc.

24. BRERBESRILL R EARKORE

KH 5 fL A Fi(Bio-Rad)id 474 4%, HL5 x 106 4~ CHO-S 4lijitl, PBS {4 2 i, 200 pL PBS H &,
# 25 pg pMH3-sTNFRII-gAD-Fc Jii kL2 10 pg 8k DNA VRSN _ER 40 J 805 He /% B A AF, UK
1 min, HFEACSE: K 160 V. HEE ] 15 ms, Hd—, B, SZEIVKE 1 min, FVEEBH—K.
B R A BN 2 AN TZe NS 10% FBS ) DMEM/F12 B33 4l R b, i S
Y5> A 3551, 37°C 5% CO2 #5F=FHH 15 7% . 24 h Ji5 , e Fl % G418 (I #1725 (G418 ¥k 2 1.5 mg/mL),
G418 FREIMETFIER & f5, SIEEPE R pE, RIS B A BB VR B 25 (he ) J (50~100 /oo 4R
WG IR E), FERMARETREE, A 2~3 mL 855858 WA SOUEEE, H 10 pL Ak & B v b
YT 96 FLAT, BRI Z: G418, 37°C. 5% CO2 BEFrffirhigst. Hids 5~7 K, A K5t
M%) DMEM/F12, $53% 24 h JGH B3, BE S 4<38 (dot blot) k&l H (& ARIAE . S22 0k s
Fikbk, PR TREIC N —IRGORE . NSRICS AR = IR e b, IERIA B AT = — ko kE, JEAETE
H, 4l EL 50~100 M AT 9 em 4UMURE IR LA B 7%, RVEABRKE k. =ik . RAFRIE B
= AN L REAE 741 .

25, RMBEEFHORIEFRRMIZTF

2.5.1. MFARERY TR EFUIE

HEEURS E R IA R AR T4, F 4 10% FBS 1) DMEM/F12 5537 54E T75 R G BEES 9%, 45 3
AN T75 T A BRI A FE IR 90% EUIRAS R PR, JEEEGWHAGS, FeBRIEEEE, H 30 mL JGiEHE 7= 4E BOO1
(AT 100 uM REEIES | 16 M s e A% 5 B 0 i 28 AR DR ) BB A A, S WRFT s oA 4 e e 4 o
A1, 0] 250 mL BRI, BIAG 25 4 /04 2.0 x 10° cells/mL, & T 37°CIEIRIEIK, 120 r/min R %3555 .
FRIGMEMA L, SR gniys o, BERMBAE KGRI, RS R, dot blot A&
RERERE, EREFIME R TR k.
2.5.2. T2k ERAP TMBHORIESR

LA 2.0 x 10° cells/mL #1447 FE R 3 500 mL #2504, #I4A TARARU N 60 mL, BT 37°CIHIERIK,
120 r/min $R% 8578, AT G MG BRI IR . R BURE LS TTH H0H & Wy i e ek M 48 3% 7, dot blot
KR A RIRIE, MYu Mg 715 2 60%H 28 (b HE R 75
2.5.3. T2 ERRD T E RmEF

ER AT M B NIE %, BL 2.0 x 10° cells/mL #JUA35 FE2 R0 2 2 L F8 i, WIUBIAR X
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100 mL, BT 37°CIHRIFLMIEHENL, 720 r/hiREIE:5%, ¥ M ZE 200 mL i, AEY KEFAER. X900
ik 4.0~5.0 x 10° cells/mL 72 47 i T 44 o] BRI BRI 2 3L FOOL,  AMNAARAR LAl 43 < 1 7 2
FRAREAE 2 o/l KA NKE. BERIUFEWEH O AN IS 77, W e m &, Mg0HE 710 2 60%H} £¢
IEFEFE,

2.5.4. TI2AMMEEYR NS LmFERMIESF

Bl 2 L %N 2.0 x 10° cells/mL () TAE4RMIFES] 7.5 LCelliGen 310 AW Nigsrh, HHTARBEL
MiEEE SR, PFE 3.0L, ANEY KB, HgiEE ik 4.0 x 10° cells/mb 2 A7 i FF 46 18] B i v b
WINEE FREL FOOL, A i AR AR DA45s il 65 R 1) o & BH AR R B 2 gIL A i NS H . RN SR ERE A pH
(7.08 + 0.1), DO Jy 50%~ S HIHIFE , i &y 37°C, HiHH 14 5 24 60 r/min, 25 3 R#HEH E T I 2 40 r/min.
BRI R PR 2 24 h BURE, SUERTHEOF R I 40 Mg J7, DN E A RS . SRR L RPC BT 4L
RS, LI ENAELSEH], AERr s IR 5 AR E , M 7 P52 60%0 28 1B 5555 .

2.6. Dot blot #&MF0 Western blot >#rRi&ZE B sTNFRII-gAD-Fc

BRI C ISR 7% 24 h (1 E3E S HL 5 pb, 200l 580 NC B b, FH A PR (5% B IE 4= 45, TBST
i) 37°CH 1A 1 he FFEEA, TBST #eik NC i 3 5, S 1:2000 (F TBST #%%) IR PTA TNFR
PRI NRER R BT, 37°CHFE 1 he BRI REYLAR, TBST ¥k NC il 3 k)5, S 1:3000 (H
TBST k) i AR i SE AL M BEARC /1L AP0/ R 19G Pidk, =IRWEH 45 min, F TBST ¥l 3 ¥k, ECL
MR, MELR.

HY 20 pL JE I3 DMEM/F12 557 24 h (1) B3, IIN 5 uL 5 x Loading buffer, 6%4) & ik i3t 47 SDS-PAGE
Hyk. 25 ARG B A 2 PVDF L, BUH PVDF B, FE AR (5% M B AR W58 1 1 h.
FrEFPAW, TBST Pefi 3 Uk, I\ 1:2000 F4FE A SR BT TNFR HHTEL R PTARRECER St (FH TBST #i k),
HEWIFE 1 ho FSCRTCREPUA, F TBST Y 3 ¥k, NN 1:3000 4R (1B Bl BR A7 10 16 Ll 22 T/ R
19G HitfA&(H TBST #ks), Z=IHFE 1 h; F TBST Pl 3 Ik B th PVDF i, 7E 5 3 In & 5. BCIP/NBP,
WY 10~15 min, FIRBLEKPLR IR L B, MEELE R,

2.7. sTNFRII-gAD-Fc fi&ZE R4k

B R 9% BB £ 12,000 r/min, 4°CES.C 10 min J5, A 0.22 pm B AT AR B, R
Jii Fl Protein A-Agarose 551 Z M43 B 4lith o U8 21 1 B8 A Ve B4 3E 1T 6% SDS-PAGE K4 #T»
WEESH HbrRh A 5 A SR A Bl & & A 4.

2.8. sSTNFRII-gAD-Fc R & ZEBREMEMENE

DL L929 MAEZNAE, KillfhA & A sTNFRII-gGAD-Fc 59T TNFa 45 L929 4 ity ip FnyEPE[9]. Bkt
HUERKIAN L9290 41, MAREIH AL IS RIS 1.5 x 10° cells/mL, 7E 96 FLBC-FA&EALANA 100 L
(120 H B, 37°C 5% CO, 5 F- R TR I I« 28 2 NG TC ML B i35 7% 1) CHO-S/pMH3-sTNFRII-gAD-Fc
(B35 F 2 20 pg/mL £ % D, 20 U/mL TNFa [) RPMI1640 3577 5E 4 5 LURA EEARE, 3% 10 MERFE
7125 96 FLAR 1 L929 AR B, I FT AR B L B0 Ar AR, BEFL 100 uL, BB 3 NE AL, [H
I} A HL YL 1t CHO-S AN TE MG B 77 K5 7 1 LS & 20 pg/mL 2k % D+ 20 U/mL TNFa 1] RPMI1640
B FREFR B IV IR . 4k 4 37°C L 5% CO, 5537 24 h, FEFLINA 20 uL ¥R A 5 mg/mL #) MTT 73,
FEREIR 4 ho K 96 FLR R AR 352, I 100 uL DMSO, 37°CHE A 30 min, #6311 #%FL1¥ ODszo 1 -
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3. &R
3.1. EAFIERRL pMH3-sTNFRII-gAD-Fc BIZE#

HAHRIETK pMH3-sTNFRII-gAD-Fc g5 1 fros . Hob G dEX g-actin J& 37 sTNFRII-gAD-Fc
A& polyA RS 5. HrERPiMER neo B R =AM HEgm LI E & GC 1) DNA B . HrExyift
(1) neo FEE T4 4L f5 G418 ik, LATSRIFRE e e 4u bk . AR i KA o2 7E B BRI ) N Al
Cuin Al A —BAEg AL 'S & GC ) DNA Jr B, 5 —JE4midi'E & GC 1) DNA Jv BT g-actin 5 3))
T N3, IXH R T ORMRE B H 8 e L W1 2 4 i (R IA .

3.2. ERYIEE

F EcoR I. Not | XG5 415 ki pMH3-sTNFRII-gAD-Fc, 48 1.2% B IS Bk HL K AT 0L A7) £
%5 sTNFRII-gAD-Fc Tk /N(1887 bp)—#(an s 2). @it DNA B F, 7E 1gG1 Fc /B LA7AE 2
A gRAR, BIHEE 90 A7f GTC (HEFR) R4 N ATC (& R), 186 7f) GTC (HEMR) 4N GAC (K
KER), 85 AR (IR By e U 7 43 BT 1412 R 3 195 Ak ) 0 978 S AN B2 T B 1 P 45 0 5 A it o

3.3. FMEBFIE sTNFRII-gAD-Fc B4 55 BEL4RBREE R IR 15

HHFIEF R pMH3-sTNFRII-gAD-Fc 4% CHO-S 4ifitt Joi, Wi #E 4% 24 h i, 2B BT AFRER R
PUAIGL TNFRI FLHTHEAT dot blot A5l 73 #r, 45 RIYAf W G /511 CHO-S 4l 3% LiE A
STNFRII-gAD-Fc fJ iAW1 3(a). Bl G418 ik & = s dkik, FIM dot blot 2 & &4
BT H Ry 28R 8 R IE STNFRII-gAD-Fe @il 6 85 I 0 v B bR 1IFL2. FH AR EER) sSTNFRII-Fe ff
S EEAE bR, 2> BIFBERL 1004 75, 50. 25. 12.5. 6.25 pg/mL, dot blot 2 5 B i YL 5 i =
FIEKR, 96 FLAR H f i 2204 A B T B A0 i % 9% 24 h B3 A sSTNFRII-gAD-Fe K& 2424 T 75 pg/mL (40
K 3(b))-

FH G 925 BN 835 3 A3 JEUIR AR/ EIE JEUIR Z5 19 sSTNFRI-gAD-Fe b & 2 AR SR (14 3(c), 14 3(d)). R TFik
JFRAS HIRE AL, PN REC R A PURIITE L) 75 kDa B R 457,  tL sSTNFRII-gAD-Fe Tl 14 14>
T 69 kDa K, X RESE H TR AE A S 808 BTN STNFRIN SRAURT I A D4R R 14 271 o X E
T 5 56 HT S 06 1 45 BT TNFRIL B4t R BE R STNFRIN B 25 () e A (M AE LR 1t 47, B Mg I & B i vl iR
5l gAD Lt KA —5[6]. ST, X TARLFURAESIRE S, FEEEER P& TNFRIN Bpiks g 7= HiSTE
2 75 kDa &b 351 A LA S 1 4%, 76 K24 170 kDa &b J3ze KT 250 kDa &b 43 5l tH RS 7 1% 2% 717, #27~ CHO-S
YR IE W 2 LiFH ) STNFRII-gAD-Fc LA SRR FI 2 AR :RA7E, AAFAERARE .

3.4. FTIFEZHEORFRINEFFRIEL B K sTNFRII-gAD-Fc B &E A4k

H B 0 M B e AR E R B TE I CHO-S/pMH3-sTNFRII-gAD-Fc 11IF12 R Ih ke B im A K, 1R
VAT TE M35 B VR REIR S TR INES 77, IR BOR B V5 455 72 A LR RN 75 1. 28, Br R 8] P 347F 6~8 d,
G RKHUFE dot blot A& 3% sSTNFRII-gAD-Fc [RE (WA 4(a)), W] WL AR MR 75 TC i B iF R 7Rl
Frh¥r s BAR 7 W STNFRII-gAD-Fe flG 85 H o LB S nks F= 4 A2 KR A sSTNFRII-gAD-Fe &
EFEE (W 2), NIRRT BRI R K, O E W RN, A, AR RN IR
KB AW SN 28 FR i, TS g B 35 B AR R4, sSTNFRII-gAD-Fe @il A 8 17 s th A A e HLA AR
1, SER /NI BRI IR AT HOK, A S B EE RS PRIt I 5% 77 B kAt

2 Protein A-Agarose >R F1ZHT 7> B AR 13575 EIE N HIL—ANBeMing, WdRizig, 24 6% SDS-
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pBR322 Ori v//
___ GCrich element

pMH3-sTNFRII-gAD-Fc
9635 bp

A
$V40 origin ~ actin promoter

GC-rich elemem>m/ / GC-rich element

sTNFRII-gAD-Fc

Figure 1. Diagrams of the recombinant plasmid pMH3-sTNFRII-gAD-Fc
[# 1. pMH3-sTNFRII-gAD-Fc kst~ =

bp

Figure 2. Identification of STNFRII-gAD-Fc and pMH3-sTNFRII-gAD-Fc by PCR and enzyme digestion. (Lane 1: DNA
marker BM 10000; lane 2: sSTNFRII-gAD; lane 3: IgG1 Fc; lane 4: sTNFRII-gAD-Fc; lane 5: pMH3-sTNFRII-gAD-Fc di-
gested with EcoR | and Not I)

2. STNFRII-gAD-Fc #J PCR £ E#1 pMH3-sTNFRII-gAD-Fc FRAIAIERI L E

(c) (d) 1 2 3
KDa kDa
250 W
250 -
150
150
100
100 75
75
50
50

Figure 3. Dot blot and Western blot analysis of sSTNFRII-gAD-Fc fusion protein in the supernatants. (a) Confirmation of ex
pression of STNFRII-gAD-Fc after transiently transfected for 24h by protein dot blot with monoclonal antibody against
TNFRII and adiponectin; (b) Semi-quantitative analysis of expression of STNFRII-gAD-Fc after clone selection by protein
dot blot with monoclonal antibody against TNFRII. Lanes 1: positive controls (STNFRII-Fc ) at 5 pL of 100 pg/mL, 75
pg/mL, 50 pg/mL, 25 pg/mL, 12.5 pg/mL and 6.25 pug/mL; Lane 2: Supernatants from three of the 1st, 2nd, and 3rd hyper-
expression clones after cultured for 24 h in 96-well plates. (c) and (d) Western blot analysis of STNFRII-gAD-Fc fusion
protein with monoclonal antibody against adiponectin (c) and TNFRII (d): Lane 1 molecular weight markers (kDa); lane 2
non-reduced sTNFRII-gAD-Fc; lane 3 reduced sTNFRII-gAD-Fc

3. BANSZRK(), (b)FIREZENEI(C), (I)EELEF LFEF sTNFRII-GAD-Fc BA&EHRRIE

O,
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(b) 1 2 3
kDa —_—
250
150
100
75 . -
50 .

Figure 4. Confirmation of continuous expression of the fusion protein STNFRII-gAD-Fc by protein dot blot with mono
clonal antibody against TNFRII (a) and SDS-PAGE analysis of purified sTNFRII-gAD-Fc (b). (a) Detection of STNFRII-
gAD-Fc fusion protein in the supernatants of CHO-S/pMH3-sTNFRII-gAD-Fc cells in batch and fed-batch cultures every-
day. Lanes 1: positive controls (STNFRII-Fc) at 5 pL of 100 pg/mL, 75 pg/mL, 50pg/mL, 25 pg/mL, 12.5 pg/mL, 6.25
pg/mL and 3.125 pg/mL; lane 2: the supernatants of 60 mL batch culture; lane 3: the supernatants of 200 mL fed-batch cul-
ture; lane 4: the supernatants of 3 L fed-batch culture. (b) SDS-PAGE analysis of purified STNFRII-gAD-Fc. Lane 1, mole-
cular weight markers (kDa); lane 2, nonreducing conditions; lane 3, reducing conditions

E 4. EARSRRZEIEM S EBARFFERIAR SDS-PAGE 74

Table 2. Comparison of the growth and sTNFRII-gAD fusion protein production of engineered cells in suspension batch
and fed-batch cultures

3= 2. 60 mL X EEFEFN 200 mL K 3 L RANiEFRAT TAERAaR A K IER X sTNFRII-gAD-Fc EH~ 2L

60 mL batch culture 200 mL fed-batch culture 3 L fed-batch culture
Culture time (d) 6.00 8.00 7.00
Max cell density (cells/mL) 5.60 5.82 5.00
Collecting the supernatants (L) 0.06 0.22 3.30
Protein concentration (mg/L)? 10.00 18.30 20.50
Protein purity (%)" 95.00

*BCA & [N, ° F b 2 1 i B (R o) «

PAGE HLJK 1T, 45 H 5 557 G BN o B il 2650 B — B (tn 14 4(b)), 6B Z IS4 & sTNFRII-gAD-Fc
=

3.5.sTNFRII-gAD-Fc & EREYFEHLEE

PRSMSIN T iR A E N TNFa A1 L929 AR i s 14 . 45 53R B sSTNFRII-gAD-Fc filtf 2 B
A H A TNFa (3 5), BEAMH) TNFa 23095 L929 4 A 3 M 2 577 & Ak #i14 (p < 0.05).
4. ¥+1ig

TNF o7 T 240 K7 S 2 P 2 (AR IR T, S5k A iR . W64k 38555 20 A0 DL Kbk R 4 2
A, RS RGN T, AT R OB, (RSN RRE R R AR RS . — B TNFaik B id ek
TNFof5 5 IR AT, 13BN GRS T RE AL, W5 AW N4 & 20 R B R G AE . JRIB G
W RYE S BEIRIE . A FR AR AR 2 RS . TNFolf A1) 2 iE 2 il g ik
RS S 2R AL 55 0. DR, FH L SZ AR R L ) TNF ot TNFodB 7 i BRI SRS . TNF o2 44
5379 TNFRI(p55)F1 TNFRI(p75)FiFl, 75 HARRA T, TNFabl [FE = SRk 1 7% 20485 6l 2 1 B i A 1
TNFR MIMEE RN — RIUE S FRELS MBI AED BN . HARASFA L LR TNFR ERE
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Figure 5. TNFa-neutralizing activity of sTNFRII-gAD-Fc fusion protein in the
supernatant of serum-free cultures. All assays were performed in triplicate, with error
bars representing the standard error of the mean of the samples (p < 0.05)

[Z] 5. STNFRII-gAD-Fc @& ZE BT TNF a FF15E M H9460)

A RN T NIHE 5L, BAZES AL RE S, B, N7 TNFR 5 TNFosf i 25
A TR FEREST TNFaffig e, BATERL TNFaFYE = RIAEME &R T sTNFRII-QAD fié & H, L
TEAR N A5 7R B EAR T sSTNFRIN-Fe @A 8 A5 5T TNFafidiPE[10]. {H sTNFRII-gAD 7E il % i F2 47
K LA A AR AL, MOR S5 A B Fe v BOY BRI — RAR I 2086 STNFRII-gAD #EAT 1 25H),
#1145 7 STNFRII-gAD-Fc fl &2 11, S2HLT sTNFRII [ - RARAL K 2 AR . BAREA BT /S B
A& STNFRIN, {HEEEG TSR 77 STNFRI HARTE A, BE4h, 19GL Fo 4544 mT 1t K% fil & 85 A 7E AT
EZNGRIIESS=3 E R

TR, CRBEERTZHGHEAEAMNRERG, EFWMRIERZIRT H 8RR
FMHME. Rl s an i T RIEINEE BBk B2 =L, (HR HAEEE &8, KB s 7=
FARDNECASEGR G . TR, FIHE & GC M HAZRIAF & pMH3 75 1T JC ML BIF £ K 1) CHO-S 4k %
15 STNFRII-gAD-Fc filt & 8 1, HAR 382 78 45 1) 2 DR RN BYCEE IR /S 3+ 1) 57 /a8 370 3 il N 1 — B Ak
T E & GC 1) DNA R B (BN E 1) — ML EAR I TR o AR A0 Mk R ik K, i 58 R BIE
i) E & GC B DNA F BL(BFEN S )& — Ml “FTHREFoit” [8], 2 5 sh¥an ik k%
R, AFTRIEERS BOEARREE. /i, AT 50 R k(R LA ) i@ 3 A
2422 (dot blot) /712 sE ik H f i Rk BAR S T 75 png/mL e ik . BEGEHTES = =R A%
T Pk 126 i 18 HH BE Al TR RS 1) s R A R . 1% VE R G T H RS A R R AR T LB P A i A R
4t CHO/dNfr ik R 4[11] [12]/A e, Qs i K& 1 ik K H R DR 85 DL 9 sk e AR B R
KT, KA R U (MTX) &5 ik 245 9000 40 o — e I 23 14 L R &R B alifth, KOR4eH 1
AP IR I, B> T 55EN 0, BRI TS, DR R S T R ) T A S A A

W6 5 W FL B A0 BB R B AN T 2, W LBl A A0 B B 1 7% O o A= W ) 24T Ml e B B
Rz —, CHRTMEBZEFREAR . TMIEEEFREA 2 A, FL4 T 5 B AMIE PR 5 BRI 48
FETEVER, T EAE ™5 5 T Atk UG BOARMK. SR, 440 WA E RS HEN TG L35 A 58
W, BFAEREESR, SHIMRAEKEEEEMPILT IS, KFik, 4055 ZE M &R hiE
I LA B e A R R AR [13] [14]. SR ASEEG IR ) CHO-S 4 i i 285 T if 5 1% 77 55 BO01 fl &
Ik, (AT GAL8 Fiiidk F 20 A 5 5 B Ak (1 3 AR I 70 A I35 M B AR A I O N AT 1, DRI A7 88 75 22
TR ) v ek R R AT T LT B YIS IR, Dy JE B OR AS v 1 TR AR A SE N AR E 1 208 1) LA

k.
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YA TC M5 V7 B SR AR 75 . TINEE 7% JOEVE R 9% . LR IR B S it T 4 L E AR R
N8 A K AR AR AL, BB, (HREE R IR MO E K, ASWTE RIS FR B R B AR
PV PR W 2 ) AT AR OISR R L 4TI g R AR B 30K 2 R ) R &R [15]-[17]
A SEEGFRATTLE 500 mL REHH AT HE RIS R MG R i ROk, B P R 10.0 mg/l, HITE IR
SETPR,  BE IR S A (R A 4 S TR R A5 7 i A e B PR E 96 FLARH 24 h RIAE . A fTERLIX
B IRk R g R SR ) I, CRUFZE A = 2 B g AR, IRmEA R, OERE TSR, Rk
FEOEAE. BBOR. FrEE, NMABON Z. SR, FINREFRSCR A IR BB R A A 1 A K R Y
Rk, AWIBIRR TRMEFRA T Z, REUEHBORRE 7R, WIS IR S s 328 Sy
KEVED N A . — BRI, AR M/ NIRER: 75 T2 DO KA PR (L B 3 %, FFRER ek
B A P AR AT B IR — S B[ 18] ARSIGTE RTINS SR AR P OE R T IE & CHO-S A Bk
Ko Mg R 772 BO0L, [FHS AN 1 100 pM KRR . 16 pM i Fl s g 4% 1 AR & 2 A4 K R 1 (IGF) 1l
HEAIAE K, AN, 953 FOOL LABRAMK IS 9% 1 FE s SR T FE . 4% 2.0 x 10° cells/mL FrI4)4h 2
Pl s, BERECRAEANAE SIS /1, SUERIT4isad Fhisd a] o 3ok 5wl sk A 30 o1 2 A K b 2 min 0 Jm ) e 423
R SR, ARAEKBEAASHINERAR, HEFEERERPERLR, T EFRE RN
BBk, EEFENA RGN RER, SRS &E TR Bk, MARAEKENTE
WA b A7 A ) B (RERG 24 h 5K 48 h)78 I FOOL,  LUR & B ACHVE MR s i 240, & Rk
Hl4E H A R AR, AR RN 29/l 4, BEAEAN 8 35 ik R P g R B IR G, SUARAIE
T Y EE 7). Erika Z[19] M HRE, B T4HMAFIE S s R IS A R 50, 40 AR AR BRI
BIREIRE A N K. TR, 75 SR BRI N R 7R I R v, W 855 70 Ak 2R rp i 287 0 10 9R 5 B
HIE B IR R R P AR S P, RT A0 B B B B AN 7 LR A = e AR LR 2B 72 [20], (R4 40 i (3%
DI EERKAF= I7 o AR EAEHAN AR R N 25 R e A T IR 7%, 7= 843 51 18.3 mg/L A1 20.5 mg/L,
BRI BTt e, (R IR R R R B B, PR RIE A R mBETE 96 FLIR PR FE 24 h &
rE . B, EIA T DR TR A DA e i, WA A IS R, R Sk R A A ) B 1)
71, AFEHNE SRR, IR AT DUE K AT 220 400 ), SEIR TR, BARIXX CHO 4t KA
— B AN, (AT RE S EALER (R R R IR [21] [22]

KT EE T pMH3-sTNFRII-gAD-Fc KA H &, FIFH CHO-S 41/l &4t SEIL T sTNFRII-gAD-Fc
A R A P s R R IE, BIE] sTNFRII-gAD-Fe fE8: 9% BiEdh DL R Z BIkEAF L, RET
IS (75 pg/mL) e REA bR, HAZE AR A B H] TNFo 505 L929 4uMa st . ZERRI b C ik
U VR 3 75 RV S A 0 3 R N s 7RI P2 3 10.0 mg/L. 18.3 mg/L Al 20.5 mg/L, ANEESL—%E
HEE . mAREZRAEANBFRNE PR T EIT T T RIEFERE SR, KB 7% 1Rk
72 AR ) )RS R R S R R AR P 4 AT 7 VR N GH BRI 9

EHEUmHE

Il 27 265 81387 E K & T (No. 2009Z2X09103-649), #iiT44 B KFH: % 1 (Nos. 2008C14082, 2010C13007),
PAFBEM R4 (No. 201231029), WHLAHE /T R4 (No. Y201016528), #iiLE PAE S JZIREH AA
B TR, WA wt e A G E R E .
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