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Abstract: We constructed the eukaryotic expression vector of human IL-35-IgG4 (Fc)-pOptiVECTM-TOPO® by gene recombination
technique and expressed the fusion protein human IL-35-I1gG4 (Fc) in CHO/DG44 cells. The two components of the newly
discovered cytokine human IL-35, EBI3 and IL-12p35, were amplified by PCR from the cDNA library derived from the KG-I cells
after LPS induction. The two PCR-amplified cDNA fragments of human IL-35 were linked by over-lapping PCR and then cloned
into the IgG4 (Fc)-pOptiVEC™-TOPO® vector. The constructed plasmid with the recombinant cDNA IL-35-IgG4 (Fc) was verified
by restriction enzyme digestion analysis, PCR and DNA sequencing. The verified plasmid with the recombinant cDNA was
transfected into CHO/DG44 cells using Lipofectamine™ 2000. The success of the transfection was examined and confirmed by
RT-PCR. After selection in a-MEM (-) medium, the 1L-35-Ig G4 (Fc) positive CHO/DG44 clones were chosen and the media from
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these positive clones were collected to be used to purify the fusion protein. The positive CHO/DG44 clones were further cultured in

increasing concentrations of MTX and the expression levels of the fusion protein IL-35-Ig G4 (Fc) were repetitively induced by

MTX-induced gene amplification. The IL-35-Ig G4 (Fc) fusion protein was purified from the media collected from the positive
CHO/DG44 clones by protein G affinity chromatography and then identified by SDS-PAGE and Western blotting. The results showed
that one protein band was found to match well with the predicted relative molecular mass of human IL-35-IgG4 (Fc) and this protein

could specifically bind to anti-human IgG4 (Fc) monoclonal antibody. In conclusion, our study successfully established an
1L-35-1gG4 (Fc) positive DG44 cell line which could stably express 1L-35-IgG4 (Fc) fusion protein.

Keywords: IL-35-IgG4 (Fc) fusion protein, over-lapping PCR, stable transfection, CHO/DG44cell lines, MTX-induced gene
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cells)4 bk, ek K BE¥ B Wenda Gao 1
+- 2 RS2 A TH DHSo l AR S26 S ARAT

112 FZHH

RNA 2 B # (Invitrogen), AMV ¥ % 5 i
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ACCCGAACCACCTCCACCCTTGCCCAGGCTCATT
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EBI3 1 b %514 (UP primer)Fl IL-12P35 (4 N 5|4
(DN primer) {2 —XF 51 ¥, ¥ 3% 1% $| EBI3-IL-
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R Y CHO/DGA4 i . [R) B 15 B 28 R AR A Fn ok B
Y AN . F Uk 24 h ZJ5 A a-MEM K5 32 3051 7
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AR FEHC: Nhe I A1 Xho I BUE§H] TNFR-
IgG4-pOptiVEC™-TOPO™ Fi ki, ¢ [0l Wi v 3 B & A
IgG4(Fc)B ¥ pOptiVEC™-TOPO™#ifk H BS, & 1%
DR I Bk s A 1 25N 5089 bp A
B, H5EUR S ARG (E 1),

M 1 2 3 +

bp
5000
2000

850

400

1 PCR F=4F0 & {4 89 35 A5 18 5 A ik R

Fig. 1 Analysis of IL-35-1gG4(Fc)-pOptiVEC™-TOPO®
vector by enzymatic digestion and the vector. M: marker; 1:
EBI3 687 bp; 2: IL-12p35 591 bp; 3: IL-35 1278 bp; 4: 1gG4(F
¢)- pOptiVEC™-TOPO" vector 5089 bp.

2.2 E4f I1L-35-1Gg4(F c)-pOptiVEC™-TOPO®H
BFRIEHBREE

¥ B PG IL-35-1Gg4(Fc)-pOptiVEC™-
TOPO" B Fih AU, HRFVIFT PCR %52, K
MU 5 25 R 1% BEIEMEBE R E Ik BoR (B 2), H
pOpti VECT™-TOPO ™ #1414 388 FH I 5 | 14t 4 5 0L 1)
F(Invitrogen 23 w]), MF45 Y GenBank | 174
(EBI3 NM-005725, IL-12p35 NM-000882)5¢ 4= —5
2.3 EHRFFEFE CHO/DG44

4 fFiki 1L-35-1Gg4(Fc)- pOptiVEC™-TOPO®,
pOptiVEC™-TOPO" % I I Jiii 1A % Y ik ) 3 i e
CHO/DG44 41 fifs, N A a-MEM (% 5%3% Hr G 4 177
e B IR L0, 12 d J5 BB B e e, R
e Xt B 41 iy 3050 T (] 3).
2.4 I1L-35 BEEFRIEFMHETE
2.4.1 |L-35 ZQA LA HHI RT-PCR 4 HrZa R

PRBCLE 400 RNA, RT-PCR EFIA &S
PCR 51 W47 1% IL-35mRNA, 455 7R Bk R ik 4
PR K/NA 1278 bp B DNA 5, T A Je i B 40
TR AL A 34 HH DNA 45 (B 4).
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Fig. 2 Identification of the recombinate plasmid by enzyme
digestion. M: marker; 1: recombinant plasmid IL-35-1Gg4(Fc)-
pOptiVEC™-TOPO®; 2: IL-35 1Gg4(Fc)-pOptiVEC™-TOPQ™
is digested by xho I ; 3: the vector IL-35-IGg4(Fc)-pOptiVEC™-
TOPO® is digested by Nhe I and Xho I ; 4: IL-35 PCR.

3 ‘HEATERE

Fig. 3 The clone of the cells. A: untransfected control; B: cells
transfected with pOptiVEC™-TOPO® vector; C: cells
transfected with IL-35-1Gg4(Fc)-pOptiVEC™-TOPO®.

M 1 2 3
bp
5000

2000

850

400

100

Bl 4 RT-PCR il REFERE . =HIREF SR RIEHA
iR 1L-35 mRNA By Ri&
Fig. 4 Analysis of PCR product in untransfected group, blank
vector group and plasmid-expressed group. M: marker;
1: untransfected group; 2: blank vector transfected group;
3: plasmid-transfected group.

IL-35 4] 7477 #)19 SDS-PAGE # 2k 74 7
ProteinG-Agarose Zli{Lf# IL-35-1Gg4 (Fe)fil &
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JE#RSE: A IL35-1gG4(F )Rl 4 28 F17E CHO/DG44 21 i vh it Fa s e 3k 113

M, TE2PES0F T 4T SDS-PAGE HLJk, % s
2eyefn, R ILAE 78 kD AR UL 1 S B AT (K] 5)Fn N
) IL-35-1Gg4 (Fo)fi A 28 1A 20 1 B AH AT .
kD M 1 2 3
116.0
66.2

45.0
35.0

25.0

184
14.4

B 5 IL-35-1gG4(F c)ft & &8 SDS-PAGE 44 E

Fig. 5  Analysis of IL-35-IgG4 (Fc) fusion protein by
SDS-PAGE. M: marker; 1: blank vector transfected group; 2
untransfected group; 3: IL-35-1gG4(Fc)fusion protein.

2.4.3 IL-35 HAIF A9 Western blotting #270/
4R
KA ARG IR 12 SDS-PAGE HLVK 7 5
FIl Western blotting 738, A& Bk L YL — 4+
it 2R 78 kD K/MNRER M S ILEHA 1gG
FESPEE G, AL Ye 2] A2 AR (R 1gG4 (Fo) )
TR T e SN SV VS (S

1 2 3

kD

78—

Bl 6 HIFENEMM 1L-35-19G4A(Fe)Rt & & BRI RIX

Fig. 6 The expression of fusion protein 1L-35-1gG4 (Fc) by
Western blotting. 1: culture supernatant of untransfected control,;
2: culture Supernatant of cells with empty vector; 3:
IL-35-1gG4(Fc) fusion protein.

244  HFIKEMESTR

i 5N RE T E 5 D MTX MR B2 2547
AL LS, AR 595 nm BOLIRIE %5
A RPERRE R BEBU 0E H (Asos = 0.8 mg/mL),
TE MTX ¥ B4 %)% 0 nmol/L. 50 nmol/L .
100 nmol/L , 250 nmol/L ., 500 nmol/L FI 1 umol/L T,
EARKBTEIKKA: 04 pg/mL., 1.8 pg/mL .,

3.2 ug/mL., 4.6 ug/mL. 7.5 pg/mL F1 11.2 pg/mL,

M E R 1 ug/ul, 2 pg/ul. 4 ug/ul. 8 pg/ul
116 pg/uL (1 BSA (4 I ML 1) 4 E MTX FLfb
WBE S AE R IR A T L3 15 5% i .

12 3 + 5 6 7 8 9 10

(a)

1 2 3 + 5 A B C D

(b)

-§ 121

S 10}

g

Z ~ 8t

=1

— L

29 ¢

+ = 4r

%

% l

_l.‘ 0 _-

- 100 500 1000
MTX conccntratlon (nmol!l.)

©)

El7 BSAXEERHELHR

Fig. 7 Result of BSA semiquantitative titration. 1-5: amount
of BSA is | pg, 2 pg, 4 png, 8 ug, 16 ug separately; 6: the
medium without serum; 7: culture supernatant of untransfected
group in serum-free medium; 8—10: culture supernatants of cells
cultivated in serum-free medium and selected by 0 nmol/L,
50 nmol/L, 100 nmol/L of MTX separately; A: culture
supernatant of cells transfected with empty vector in serum-free
medium; B-D: culture supernatants of cells cultivated in
serum-free medium and selected by 250 nmol/L, 500 nmol/L,
and 1000 nmol/L, MTX separately.

3 itk

IL-35 J& 1 EBI3 Fll IL-12p35 /™ V. JEA4 A 4 57
PR, J@F IL-12 RN, A T 41 (Treg)
AT ZH R Y53 3 EBI3 I IL-12p35, {HAE#H 'H(M
FIEORE T A0ME(Teff) AR, 1L-35 ZEIhfE b
S KA TL-17. 1L-22 2540 PR 7 1Y 2k, TFD—FE'J
B e

IL-12p35 41tk 19 ik T 2 R 2L N7, i
EBI3 WU == 27 v i 40 g o #6350 72 APy, EBI3
FEEMEHL N LKL, Devergne O %5 A5
RIAEN ) oA, B I 240 ff 0 L AE 2 1 i 4
SR Z A EBI3 A AR = R KF, BB
PESE 756 5 ARG Y EBI3 WA #6358, EBV Jfj
J&i, Thl FEAIAR I F 1 bk 2T m i, HET

Journals.im.ac.cn

© FERZERMEMHARTATIKSHIEST http://journals. im. ac. en



114 ISSN1000-3061 CN11-1998/Q

Chin J Biotech

January 25, 2009 Vol.25 No.1

TH R YL 40 i), EBI3 7R S &k B bt 1R
B R KN B WS R B IR 4 05 3R 2 AN
W, EBI3 Fl IL-12p35 #9335 /K- [F] &R A7 AR KK
R e U, TR T A AR I R TG SR A A
Jiftd AT L4 8545 3] EBI3 M1 IL-12p35U2, 1k 3% 2 1E )
PR RE T 32 rh 3 i 4 S B A e, LR AR R
8 3 A A L R e S B A O e mT LA
1L-35 7E A HE S 4 il v ke 25 AF o S S MR . 78
SRR (I EBV BRY), 1L-35 Al LI B 3% S Thi
AR, B MTE T bR UG i 4, 1L-35
] A Th17 20800 53tk BHE R B 5 fi
PI ) K A= P R S R, TL-35 Rl LU
SIE T ARG, MR, M T
21 B (Treg) 3 Ao 190 1l 25007 4 200 it 7y 9 P >Fe BHL 1k J e
H A TR E Y, O TL-35 ZERR AR
PSR AR R B, AT AR Sk 0V A R A A
IR, HAe R s eit =2 ikt 2 s 2N

BPuRsr T R Br S M E ARG, ATRS R EA
AT MR A A T e s o e TR A A T 1
PRl & B H RE G Se r T  RBETRYT BT AA 2l
FREEDY FIRPUARR Fo F BERERAT A= Hriv Th Bk,
WHRr Fo B SR —EEEOMEEE, v fg
Fo PUikRl G XA R AR TIRIFDRERE T
FITEPESL, 3RS T Fo K Bemig v, 13X ] LA iniz
R A 1, JF k48 Fe v Boi B W 2#ak
JOL, NS ATLAAR 1 S8 1) BB S 4 155 25 0 1) B ) 2
TEPE, REdA R T B E AR & aifk. Fe A
i ANBR I B R il 4 i, ] T 0 O M 1% 4 b AL
P, [v st 2 5 | AR BT AR 14 4 A 14 40 L 2
YEFI(ADCC)FIAMA BTG VR 25 WL 1 45 3 22, AR
SEYG AL A PUAR RS B IL-35-1gG4(Fe) 3R ik JTkL
iR & 1gG4 19 Fe B, EHIERPEIAT —1%
% (Mutation), fii F rfr— A~ 52 2 R 2% 15 7 (tta) 28 % T
— MR RAREN T (gaa), SEEMPR T ADCC FlfMA
WO AVE L, 320K R S B Rl 25 11 25 9 Tl R 1) )
YEM .

TEA SIS BT A EE A IL-35-1gG4(Fc)- pOptiVECT™-
TOPO ik #{A v, EBI3 Ml IL-12p35 f&if it linker
HERER), HAri3T Y linker peptide /2 GGGSGGG-
GSGGG. MW IkZEH L FEH 2 4% linker FAMACXT
TR AR, 76 linker MYBETH AR S0 X187 H 24
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BRI M 1F T W L5878, ¥ linker 43Rl IN7EY 3
EBI3 09 F 51 ¥R 33, TL-12p35 51 ¥0RY 535,
SRJ5 LI PCR ¥ 34 () EBI3 Al IL-12p35 M#idk, EBI3
WS 19, 1L-12p35 BT e [ 91E b — Xt 51 43
i HE PCR 744, #inl LUl linker SRIEH: 2 AN F
Bt PH453) EBI3-IL-12p35 BI(IL35).

TERIKERG I, AT T CHO HEZFE
KRG, CHO 4ifiJE T L 2r dEdn i, R0 A &
WIEPEE, AR EAE AN EYIETE, Xt
ORI T AL (R oy B alifh, X Tl Ak A R A
TAalAT PR ARSCEG s R R, i RN TR TF B
FIT R ) TL35-TgG4(Fe) il 2 I8 Y FT % ik 214K
IL-35-1Gg4(Fc)-pOptiVEC™-TOPO™ K4 & ¢ CHO/
DG44 4, BIRINEIE T IL-35-1Ggd(Fe)bi k&
1. Western blotting ilF 3245 4t CHO/DG44 4 ifd I
W 1L-35-1Ggd(Fo)filt 74 8 114 Rik, HixXFhah
GE A R BSA 2 R E 5L R,
2GR FE BT IL-35-1Gg4(Fo)dt & &
PR A T B MTXOHR B2 B35, 52 3 1 1 a4
i I 58 4043 66 EE T E 5 A MTX e B i e 454
N4 EARIEM SR BB R T XA Wil
RN T DA R iR s IL-35-1Gg4(Fe)fil &
AR

O BRI IL-35 7 Treg MU FAE £ ik by
SV, EBI3 255 7K 1 Foxp3 BUEAE FIY, WF5E [H
i} 8 % Bl EBI3-/- Treg BY IL-12p35-/- Treg W44
BEFARD . XS ge e, o] LIEN Treg 40M7E
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