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IL-21 expression in hepatoma cell line H22 and its biological activity

WANG Li-na, JU Ji-yu, LIANG Shu-juan, MU Dong-zhen, DI Da-lin, SUN Ping, MIAO Nai-fa ( Laboratory of Molecular
Immunology, Weifang Medical College, Weifang 261053, Shandong, China )

[ Abstract ] Objective: To construct a recombinant eukaryotic expression vector mIL-21-pcDNA3. 1 and transfect it into
hepatoma cell line H22, so as to assess the biological activity of mIL-21. Methods: The gene fragment encoding mouse
IL-21 was amplified by RT-PCR, and was then cloned into eukaryotic expression plasmid pcDNA3. 1 to form recombinant
plasmid mIL-21-pcDNA3. 1. The recombinant plasmid is verified by DNA sequencing. mIL-21-pcDNA3. 1 was transfected
into H22 cells with lipofect regent, and its expression was detected by RT-PCR and Western blotting analysis. The effects
of mIL-21-pcDNA3. 1 on proliferation of T cells and cytotoxicity of NK cells were studied. Results: The recombinant plas-
mid mIL-21-pcDNA3. 1 was confirmed by DNA sequencing. The expression of mIL-21 in H22 cells was confirmed by RT-
PCR and Western blotting analysis. MTT results showed that stimulation index ( SI ) of T cells stimulated with mIL-2-H22
cell supernatant was 3.412 +0. 312, and the SI of ConA combination stimulating group was 4. 673 +0.450; both were
significantly higher than those in the mock vector transfected ( 1.465 +0. 103 ) and untransfected groups ( 1.447 +0.245,
P <0.01 ). The cytotoxicity of NK cells in mIL-21-H22 cell supernatant group was ( 81.66 +4.26 )% , significantly high-
er than those in the mock vector transfected ( [ 34.74 +5.52 % ) and untransfected groups ( [33.61 +1.42 1% ). Con-
clusion: The expression of mIL-21-pcDNA3. 1 plasmid in H22 cells can enhance the proliferation of T cells and the cyto-
toxicity of NK cells, which lays a foundation for its role in the research of anti-hepatoma.
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1.1 E&i&XA

TRIzol W4 A i 5 A= WA BRAN A, 6 2 i i 4
HeJ& 9% #£( avian myeloblastosis virus, AMV )55 — 4%
cDNA &5k #] £ . Taq DNA B4 8§ . pfu . ANTP
DNA Marker £ FBR i 44 N DI K T4 DNA %450 |
ok /N 3R & OMTT  Agarose ( PHBEA 4335 ) |
G418 B {3 A= T8 W], B b g il 42 17 6 A
lipotap F YL AFI A 2~ KA RAF . DMEM £ 5
FH Gibico 24 F] 7 b, G 2R LG A BTN 0 2= 7
wn, Y0 A 5 A AR AT IR R, AL R IR AR
peDNA3. 1( =) B HoA5 5 E. coil DHS o/ BT 40
Makk H22 KRR T Wk ELJR A MOk YAC-1 Y AR % 0w
FURAF . BALB/c /R F b ot 2 R 42 52 55 2h )
BEARARA AL 3P E H8IES : SCXK( 5T )2007-
0001 ],
1.2 314kt e m

519111 primer premier 5.0 &7, AR PE 2% {4
pcDNA3. 1 il IL-21 ZEHJFH)( GenBank % 5% NM_
021782.2 )it l LA T AR, LiiF514 P1L A
5'- CCCTCGAGCTGGAGACTCAGTTCTG-3" , & Xho |
EEUI 07 05 T U514 P2 4 5'- CCCAAGCTTCTAG-
GAGAG ATGCTGATG-3', & Hind W EEYINIS. T
e e e o1 W P3( Wi s )2l 5/ -TCAGGAATCT-
TCGGGTCCTA-3", Y7 5
1.3 RT-PCR 4380 R IL-21 £ A

ToR il 5 BALB/c /)N BRI 40 i A2 0, 5 LG 7%
3 h BEEE SR RIE R B ) — BRI, DL bR B EL
JHL T F e 40 A5 G RE AT, A5 1 x 10° AN 4RI A
ConA 5 pg, T 37 C.CO, WA EEFE 48 ho WAETE
Ak B Tk B 40 B, 3% TRIzol 128 7 £ U B 45 il 42 2
RNA, RT-PCR ¥ H R SEA 0% 54 AMV 55—
B cDNA & AR G HEAT, W AKFR N 20 wl: 7E 1K
W EP & PRI AL RNA 6 wl, N 251
P32 ul, K3 ple BRIEBAIEE L3 ~5 s, N
IBAWITE 70 C /KW 5 min J5 VKA 30 s, RGBS 0
3~5s. FBEP EUKIE,INAS x VK 4 pl,
RNA FEHMHIF (20 pg/pl )1 wl =R i S8R R

RABW(10 mmol/L) 2 ul, BEIRA G E L
3~55,37 C/KIA 5 min, ITA 2 wl LA AMV 5%
SRR 10 pe/pl ), RAIRAY 37 CIKE 60 min, F
70 CHNFA 10 min Z5H N, B VK AT IR 2L 55
WA HERAT . Lh Bk cDNA A, P1.P2 i BT
W51 %) PCR 9734 1121 JEH . RBAKR R K 50 ul,
cDNARHR 6 wl, pfu B 5 wg/wl )0.4 wl,10 x pfu J2
NEEPHE 5 wl, =B B AAURX 1T R TR A (10
mmol/L,) 2 pl, P14 ul, P2 4 ul, I 7EIK 28.6 wlo
FN 4 295 FiAEYE 5 min; LA 94 C7EPE 50 .53 °C
1Bk 40 s.72 CHEMH 50 s —DEH, 3 30 96
5 72 °C 10 mins
1.4 F4 % mIL21-pcDNA3. 1 #9#5

miL-21 PCR J= ) #I MISc, 5 254K pcDNA3. 1
SNZE Xho 1T F1 Hind 1 XURGYI, B B L 1k , 1)
mICRE U1 )5 1) mIL-21 B 89 F BEAT peDNA3. 1 KR
B, T4 DNA B30 16 °C &5, 4k DHSa &
ZAUNE . WV PCR i BE A5 21 1) BH M 7 B 43 1) 48
JEhE PCR | FR il WS S DU 2 A i it
1.5 miIL21-pcDNA3. 1 #: 3 H22 %m it

P %8 B UE (9 mIL-21-peDNA3. 1 5 45 ki Al
peDNA3. 1 25 ks b s 4 48, DANIE B AR ik 55 44 6 fL
M HoBT /N BRI S AL AR H22 40,5 h 5 2o dwisk
e, ST EE R RS 3R 48 h 5, i G418 fiiik
2 J, G418 Hi vk 41 il 43 il 4w 45 & H22-mIL-21 F
H22-pcDNA3. 1, /INRIE AL
1.6 RT-PCR &) 45 4= 4m Ao o mIL-21 89 4% KT

WCSE G418 M 41 i, TRIzol 325 #2 HUE RNA, LA
P3 RS 30 E 5%, LA PL P2 s S S ikAT
PCR, BiIEWH L Uk % 5€ RT-PCR 7P=4)( J59%0R) 1.3 ),
1.7  Western blotting # ) 4% % 28 Jie ' mIL-21 & &
4 &k

43 IEL H22-mIL-21 ,H22-pcDNA3. 1 F1 H22 4j
24 B35 10 wl, 5 10 wl B9 2 x SDS _EREZE nhi
RA AR S min, A 5% W45 18 . 12% 5
JBEY SDS-PAGE e AL MK, k58, % Bl st i
Yt 1 h, OS5 S . [WIBPRE AR A 5 — 3 PAGE
JRHUT , AT A 15 min, FERS RASIRLT4ER
JE b, 2B FOK RIS 5 min J5, B T & 5% BRASYS
KB PBS-T 8 w3 3141 3 ho Jill 12 500 —Hi( 384
mIL-21Ab )37 CH#E 1 h,PBS-T YEHE 5 min x 3 ¥X;
B 1:1 000 —Hi( PN HRP FRid )37 CHEF 1 h,
PBS-T Y5 min x3 K. T DAB #l H,0, 11
B P A2 10 min, JAE T
1.8 MTT bt & ik ml miL-21 % € 4m fo 3 75 65 42
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HAE A

T A 25 /1 BRI 240 B8 W, DMEEM. 97 4 ff 2% 32
Z 1 x107/ml VEIR AR R . Ik T 240 2 i fn
A 96 FLEFEMR, B 4L 50 pl, L 10 mg/L A9 ConA 1
S FATEXT BRI ] R - Seae Aty 8 4R, 2 3
AEFL. 41 M ConA(50 wl) + H22-mIL-21 Ei
(100 wl )4, 202 & ConA( 50 pl ) + H22-pecDNA3. 1
(100 wl)ZH, 413 A ConA( 50 pl) + H22 L3k
(100 w4, 40 4 4 H22-mIL-21 L35 100 wl )4,
44 5 A H22-peDNA3. 1 E35( 100 wl )4 ( 5
DMEM 50 pl), 40 6 & H22 F3E( 100 wl)ZH( 55 m
DMEM 50 wl), 40 7 & ConA ZH( Jill ConA 50 wl I
DMEM 100 pl),4H 8 2y DMEM( 150 pl )4,

FIRBHAMME T 37 C 5% CO, WA i 3%
56 h, ZEHEEFERTIIA MTT 20 pl/fL, 4kSe5 9% 6 h
Z247,2 000 x g B0 10 min, 57 F35 . AFLIN 1001
DMSO, 4% (4 5 {1 FH ISP ISORC S Ak o ZERBAR (X 1
560 nm AL E D . LL R #L45 F( stimulation
index, SI )| W7 Ik B0 41 A2 349 78 72 B, SI = SEEG4H D
{E/ X HE4L D {H ..

1.9 MTT b & ikAeml mIL-21 % 4 5+ NK 28 fe 4 45
7 M R R A )

TR £ 7N UM A RS, IR A A 2 O
1640 15370 41 I 4% B 2 2 x 10°/ml 1 Ry %500 41
Jitd o BOREAE KA YAC-1 i, 1640 840 % 1
Z 1 x10°/ml VEREEAIML . LI 53R 4 A, BH 5
RO ZEHALC E D) FRACA B ALCE + T) 40 L
(T )3 #55, BARAr5E 3 A AL CE )KL 4l
50 wl,CE-T )43l Jin A 00 4 e F#E 28 i 45 50 wl,
CT)MAKEZAE 50 wl, SR 201, 2H 1 4 H22-
miIL-21 20 . &L 100 wl H22-mIL-21 40 g 55 57
3540 2 S H22-peDNA3. 1 41 L F N 100 ul
H22-pcDNA3. 1 4liffid5% B 413 y H22 41 A fL
FEA1 100 ! H22 4 E5 SR i 240 4 2 DMEM 4 :
AR SR B3 o BLERFUY 200 wl, A2 K
AFUH DMEM #P 2

RN 1.8 TR R AN EE, A AR
G ZE 490 nm P AL YGRS FEEC D ), #i BT
T2 NK MR TETE. NK 0530 % ) =
[1-(Dy., =D, /Dy 1x100% ; D, %08 40 FL 1Y
TCBEAH, Dy, AR50, 240 BRI 200 B L 7 O 25 B A
D, FHE AL GE B
1.10 %itsas

FHEARLA x + s Fox, R SPSS11. 5 FAFxT
B AT FL R R Ty 2250 A LU AL T 22

2 5 R

2.1 IL-21 AW &5 3 & F 28 F 4k mIL-21-peD-
NA3. 1 94 3

RT-PCR 7 M /INER AR A v 47388 HH 1) miL-21 B
[R5 480 bp( &l 1) , 5 41 & 44 28 R i 4 il D1 43 B
( &2 )F1 DNA W FFEse kg 0y IL-21 B 31 5
Genebank HPHRIE 1Y 751 5E 4 —3K

|

1 miIL-21 ¥R RT-PCR F=4) 37 BE #E B ik
Fig.1 Agarose gel electrophoresis of RT-PCR
product of mIL-21 gene
M: Marker; 2: mIL-21 gene RT-PCR product

2 mIL-21-pcDNA3. 1 EHEER XholFN HindIIEFTIEE
Fig.2 Identification of recombinant plasmid mIL-21-pcDNA3. 1
by Xho 1 and HindIl digestion
1: mIL-21-pcDNA3.1; 2:pcDNA3.1; 3: Marker;

4-5: mIL-21-pcDNA3. 1 digested by Xhol and Hind]ll

2.2 H22-mIL-21 @8 e ¥ miL-21 35 B 89 4% FoK-F
S35 H22-mIL-21 4 ifd . H22-pcDNA3. 1 4iifitg
FH22 4ifurh P 38 miL-21 52, 45 R B, B A
H22-mIL-21 Ay 34 i 7 B A B, K9] H22-mlL-
21 YA mIL-21 FER A5 K 3 ).
2.3 H22-mIL-21 it f miL-21 B 64 7% &G KPRk
SDS-PAGE Y7k, H22-mIL-21 4 fifg H. H22-peD-
NA3. 1 1 H22 4L = 1 2 — 4529 17 000 K
JINFRIRE 1T 250, AT mIL-21 26 A 388 R/ —3L,
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Western blotting #f — 2 ES1% 17 000 /N E A
HiER(KE 4 ),

hp M 1 b i hp

S0 Al

3 RT-PCR %7 H22-mIL-21 fH e mIL-21 BIRE
Fig.3 mlIL-21 expression in H22 cells as detected by RT-PCR
M:Marker; 1: H22 cells; 2: H22 cells transfected with pcDNA3.1;

3: H22 cells transfected with mIL-21-pcDNA3. 1
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4 Western blotting ¥ 7 H22-mIL-21 20
f mIL-21 EAKRIE
Fig.4 mlIL-21 protein expression in H22-mIL-21
cells as detected by Western blotting
M: Marker; 1: H22 cells; 2: H22-pcDNA3. 1 cells;
3. H22-mIL-21 cells

2.4 miIL-21 PR3k 3k € 4m iR 38 740

SEEGEE K 5 ) B, H22-mIL-21 20355 55 |-
TR T A0 MG S A RIR Bk 3. 412 £0. 312, 3k
A ConA RIS HCH 4. 673 £0. 450, ¥ B E 5 T
YL S FORLZH( 1. 465 £0. 103 ) FIRFE YL 24H( 1. 447
+0.245,P <0.01 ); H22-pcDNA3. 1 J H22 Zififl 35
F& L A1 ConA 1Y P [ AVE HC ST 43 51 43,178 =
0.241 Fi1 3.278 +0.236 ) 5 ¥4l fifi Ff ConA( SI Ky
3.146 £0. 168 )JCHH B X HI( P >0.05 ). i, H22-
mIL-21 4733 b3 1] BH S 3 5 T 40 Bf 3 58 g
5 ConA P[FIVEEROR T 2% .

|

S0 wols

AN,

Limaiip

5 H22-mIL-21 ZRRESESF EiEREE T 40RaiE%H
Fig.5 H22-mIL-21 cells supernatant
enhanced T cells proliferation
1: ConA + H22-mlL-21 cells supernatant; 2: ConA +
H22-pcDNA3. 1 cells supernatant; 3: ConA + H22 cells
supernatant; 4: H22-mlIL-21 cells supernatant;

5: H22-pcDNA3. 1 cells supernatant; 6: H22 cells
supernatant; 7: ConA; 8: DMEM
**P<0.01 vs 5,6,8 group respectively

2.5 miIL-21 3 NK %8545 7 P 04 38 3% 4F

MTT H (692 45 5 s, H22-miIL-21 4 ) NK 41
Mo 15 R (81, 66 + 4. 26 )%, b & & T H22-
peDNA3. 14119( 34.74 £5.52 )% . H22 #H19( 33.61 =
1.42 )% #1 DMEM X} FRZH #9(32.9 +4.52 )% ( P <
0.01 ), 7] W, H22-mIL-21 3% 3% 1375 A i 2 14 o 4k 4
NK 40 2856 P <0. 01,1816 )

100
1L : '_.T._'
il |
W

A AAN

H22emil-2| HXrpel¥Wad,| HX EHAER

ME cell oymivacity (%)

6 H22-mIL-21 HfE3E 7 LB NK 4R R 4551
Fig. 6 H22-mIL-21 cells supernatant
increased cytotoxicity of NK cells
**P<0.01 vs H22-pcDNA3. 1 or H22 or DMEM
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PFRIT & 32 K. an g 2 1) IL-2 %A
I7 B AN A R R A KT B T L2
HABGRAREPELE, BRGT H ARG IR 20
IL21 5 IL2 A AY =i, 52 IL-21 /Y
BEPEAR, (AR IR VA 7 v A I 53 Bk 852 2 AT
(A

IL-21 CLESE IR 21 4k PR IR 4 i i 25 4T U B
T R O (A SR AT Y B AT B/, 5T
JE R AT £ 55 IR IR S B RS A G . TR AR 1
PEAMEC AL Z RS T LR R AR & L r 2 W
{14 [ o S B A A W] 305 T S 32 HE R sl HE R AR 55,
XL ERBR LN E S5 T s 2"
AR B, EIRELLS Th BIRN ) T 4045
T T Th2 BUAY CD4 T 4 ] 7730 -0 B Hofg
B AT D R, NK A AETE S5 T 40 i 5F
TRE T MG pE N % . TIL-21 REA RLAE HE NK 41 i
A SRR G 1 Th 20 A S 00 45 S S 2 17
B, 9 /0N BRGSO b R P R T R AR
FIVS T RO, TL21 A B T T FE D S it
Z AHPUII Gy S B AF 38R

AWFFE I E T mIL21-pecDNA3. 1 BB F ik #
T R EA SO M 0 TR A AR H22 40 A
GG RE AR, 2 TR RN IRAT S 22 B A H22 4
ST Y R B R R I TL-21 T 9 S VAT 1Y
VE I BRI B O 1A 7 52 35 FRAA PN ST 6 11 928 22 M
— BV 3 M LS mIL-21 35 RS 1) e 928 1
HIAHOCSEBGHT T JL i

SCEE i RT-PCR A1 Western blotting B J5 7 1iE
SEH YL mIL-21-peDNA3. 1 /4 H22 4 A 1L-21 1Y
FEIR, A0 A A AL SE B0 ( MTT He k) Hoin A
H22-mlIL-21 435 5% 135 fig 0 25 02 2 Ik U 200 it 34
5E, I HS T MMA 224535457 ConA A EIVEHT,
B TL-21 AIARLARIE T Ik B 40 M 34 5 45 SR i B
IZANEEE IR G R REAE R IMG R G 5 NK 20 it (1)
A, R AL Y H22 4R Ry 121 AR
A RAFHAEY2AIG T, BE W 00 T Ik T 200 fta 3% 5
HUNK AR50 M, it — 2007 R 121 2R
I7 N A SE BEE T A
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