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B E-21 ZEEESASIEMAME T A0 NK 405 4k 1 P E £ H

gt R IEE B (400010 P, P ERF A2 B 45— BE B 10 =R 563002 S 25 3, 9 PR 2 Bt 5 — IR
E Bl Rl)

[HE] HM HTANE-21 (interleukin21, 1L-21) SEHE BT EH PG . ik RS A IL21 KR HE
B e B3 Er S AN ( HeLa 4UAR) , B2 46 51 FH A1 E ik B4 40 60 6 928 T 8 R f 28 3 82 1) TRE K 45 60 28 51t 4 ( severe combined
immunodeficiency, SCID) /INERAR P, I F 4t M VL R #2271 1 18 ( anti-asialo GM, ) M B /1N BRAY NK 48 i, DL Bz 20 8 i &0 i
(lactate dehydrogenase, LDH )y 46 788 Bl i) [ 40 o 25 14 0 BEE £ B2 T [ ( enzyme linked immunosorbent assay, ELISA) XX
Je ORI B KT HE A A A 1 TFN=y, 853 &7 TL-21 JE PR (98 B8 40 M ( HeLa-TL-21 4L ) £ 5y 35 £ A0 R S yie 3 /)N
B I A K58 4 e A ], HeLa 41 7E 5328 3 38 B 2B AR S s SR/ N BV 5, P AR ARV B 6/ o HIBR NK 40
BB THBR T HeLa-1L-21 20 A X6} it Jeg i A= R skl ) sf = G i =i 0 200 30 I 8 A 400 o ¢ 32 T 8 20 P I 5 i 28 o 2
HeLa-TL-21 4 /N0 M 2744 (16. 55 +4.53) 155 TE e 85 @ 2H ff HeLa-1L-21 M (8. 32 2. 12) (P <0. 05) Fl i
HeLa Ziffl (3.42 £1.56) (P <0.01) , X} #0440 E TFN-y Ayt K T 5 1 2l 1 HeLa 0 (5. 12 £2.34) (P <0.05)
S5 76 NK 0Bk = i95 00 R, #638 TL-21 5 HeLa 40J0AE /A T 34k 0 20 B AR 5 R B A B Ig 7 7

[SEgEim]  1L-21 ;5 SR AUM ; NK 206 T 3k B 40

[FEZESZES] R392.11;R73-362;R737.33 [ xiktrEmE] A

Tumorigenesis of IL-21-transfected HeLa cells in SCID or hu-PBL-SCID mice

Liu Xiaoyunl'z , Xiong Zheng’ ai' , Li Haoshan' (' Department of Obstetrics and Gynecology, Second Affiliated Hospital, Chongging
Medical University, Chongqing, 400010; *>Department of Obstetrics and Gynecology, Third Affiliated Hospital, Zunyi Medical College, Zu-
nyi, Guizhou Province, 563002, China)

[Abstract ] Objective To explore the antitumor effect of interleukin 21 (IL-21) after transfected into
in HeLa cells in severe combined immunodeficiency (SCID) mice or human peripheral blood lymphocytes-SCID
(hu-PBL-SCID) mice. Methods pcDNA4/HisMax-IL-21 was transfected into human cervical cancer cell line
HeLa to produce HeLa-IL-21 cells. Totally 48 SCID mice were randomly and equally divided into SCID group
(0.2 ml PBS, i.p. ) and hu-PBL-SCID group (0.2 ml 2 x10’/ml hu-PBL, i.p. ). Then every group was fur-
ther divided into 3 subgroups (n =6) to receive a subcutemeous implantation of HeLa, HeLa-vector or Hela-
IL-21 cells, and the rest 6 mice were intraperitoneally injected with anti-asialo GM; 50 mg/animal 1 d before
and 4 d after HeLa-1L-21 cells transplantation for NK cell depletion. The growth of the tumor mass was ob-
served. Flow cytometry was used to detect CD8- and DX5-positive cells in hu-PBL from hu-PBL-SCID mice,
and spleen NK cells from SCID mice or hu-PBL-SCID mice. The secretion of IFN-vy and cytotoxicity of splenic
cells from Hel.a/Hela-1L-21-bearing SCID mice or hu-PBL-SCID mice were detected with double sandwich
ELISA assay and LDH assay respectively. Results Growth of Hela-1L-21 tumors was significantly suppressed
compared with that of Hel.a cells, with a slow development and smaller volume. But this growth suppression was
not observed in NK cell depletion groups, with SCID group more severe than hu-PBL-SCID group. hu-PBL-
SCID mice bearing HelLa-1L-21 cells (16.55 +4.53)had a higher toxicity in spleen cells than those SCID mice
bearing Hel.a-1L.-21 cells (8.32 £2.12) or Hela cells (3.42 +1.56) (P <0.01), and had larger production
of IFN-vy than ofhu-PBL-SCID mice bearing splenocyts from hu-PBL-SCID bearing Hela cells (5. 12 +2.34)
(P <0.05). Conclusion Expression of IL-21 in Hel.a cells can produce T cell dependent and -independent
antitumor effects in an NK cell-defective condition.

[ Key words ] interleukin-21; cevrical carcinoma; HeLa cells; NK cells; T cells
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Y SR S AR L LR PR 7 S 3 R 4
AEA SO JTIAL et g R G4 Th [ Th2 #%
PG ) BT A 32 10 o s3E Th ER — oA R 0 )
bR (4 A K R RS (0 —Fh vk o il Thi 26 ORI 4 2
JL IR -, BEAE I S iE RS0 R Th2 ) Thl i | R HEPLIA
07 40 B g A I L 4 B PR T F A 521 (intereukin-
21,1L-21) (A= 4 D e 2 5 Thi 1) T A 25 U1 AH G
(. & B H CDA" T 40/, il LI S s i
T M1 NK 20650, JE4R 5 7 4niss ot T 40 fn NK
AR TIRE Y . T IHRE IL21 BREHA N AR
SR L PRI ROSE , TR Ao G s R S s Y
A 3 B IR L 0 i T e L G T i, RIS IL-21 4
SR REN, (e (I

1 WS

L1 fmpeirde L35 M

HeLa 40 il oK 7 T 8 PR B} R A B SE i, B5 32 T
10% (3 A= 4= 13 (10 %75 23 7] ) RPMI1640 ( HyClone 23 7] ) ¥
FRFEEr ; TR BRE G 7 B (severe combined immunodeficiency,
SCID) /INE AL 48 H 4 ~6 JiJille , MEPE, /KRBT (16 £2.5) ¢, 3 THE
o E AR B SR g Y o, TERIE R (1gG <5 mg/ml)
T SPF S5 A%, i EEARFETE (25 £2) °C AR 40% ~
70% ,GHEES R B B =12 h: 12 h S i 8 ~ 10 IR/,
JER PR KBRS RE A, 8 3 RTETC I A0 T R 1
W, AR Al F5 G AN ST I 5
1.2 MEARMKEIL21 Bk

I L e R AL ol 3 ( 2 BCA Y [R) ) 9 T T I = i
I3 ml 2 %5 B 6 JBE #8500 05 43 5 N A JA] IfiL ik B2 240 Y ( human
peripheral blood lymphocyte, huPBL) , %X 5 &M A 1 ng/wl CD3/
CD28 A (Santa Cruz 23] ) HLAil, 597 24 h AR 4. #%
B8 Trizol i FH 134 HH - #2 BUE. RNA, Trizol ( Invitrogen 2\ ) ) RT-
PCR 4 ¢DNA, 1L21 F355]%) 5'-CCCAAGCTT ATGAGATC-
CAGTCCTGGCAAC-3', T U7 51 ¥ 5'-CCGCTCGAG GGAATCT-
TCACTTCCGTG-3" , ¥ 3 45144 :94 °C3 min—94 °C 30 s—55 C
30 530 NMEH—T2 C 30 s—72 C 15 s, P =Y KEN
489 bp , ¥ 1E# , 7% $: 31 pcDNA4/HisMaxA 2§ {4 ( Invitrogen /2
Al) o ZBIAA Zeocin HTE, 1L-21 J3 374 CMV, 1] LL7E L
AN N Rk
1.3 pcDNA4/HisMax-IL-21 xtm fitL 64 4% 3

FHHLZHN 1000 V/em, 100 ws Bk TE 2 4Nkl A G
B 15 Wl (1 we/wl) EFEGL S 1535 24 h, 8% )5 FH 300 weg/ml Zeocin
(InvovGen 23 ]) (98 10% #i A= 4 IfLIE 1) RPMI1640 #E 17 L 45
IR, 4 J G A 5 TR . 43 1145 3] HeLa-vector ( 25 2%,
{A) HeLa-IL-21 (%% s B0 4% 35 35 B peDNA4/ HisMax-1L-21)
4.

1.4 Western blot A& 2m itu4% 4 5 & 1L-21 & & o Ak

HeLa-IL-21 4 Jiil 25 24 %, J2EUA 1, IR & 9 & SDS-
PAGE HiJk 5 , TRAHLIAR (R&D 23 ]) K 1L-21 25 (1) #3k (West-
ern blot X H] &K Shine Gene 725 , IR EBIE .
1.5 huPBL % & SCID K% %.9% 3 4t

5388 Hh 1 Lo VA R AR 1l 3 () huPBL, 3 PBS ¥k 2 9K, i
J2 x 107 /ml, K SCID 4% 58 A RlHLIE S A 2 21 - i T 401
(A 4]) FaE sy Ea A (B 4) A 4IEE N ES 0.2 ml huPBL
(n=24);B H7E4 PBS 0.2 ml(n=24),
1.6 SCID RN 75 2a Rt B T A5 44

FH BT SR A0 MR R R VS R 2 AN R e N R
I P 24 T i B 949 b 422 HeLa , HeLa-vector , HeLa-IL-21 4
(1 x107) (#6 ), 2 4153416 ARG HeLa-1L-21 41 i
1 d ST 4 d, 3590 /0N BRI R P9 SR V1 Ao 285 T
(anti-asialo GM, ) Hif& 50 mg/ L ( Abcam 23 ) LI & SCID §
PR NK 200 A 4 S Ihed A R A8 B0, I 1A BR824 =X
(K x 582 /2) PHHIE R K
1.7 AKX Zmiait#0) Mg gm e CD8 F= DXS5 K -F

2 /N UM A0 A 43 35 FH R BB A FITC CD8 PR3t ( Serotec
AHED BRiE (5 AR A & A2 8 L Sedit il CDA9b/ Pan-
NK 4 8 FITC-DX5 £ 7 B Hi 1A /) fl ( eBioscience 23 7)) #1ic
(5 NI KA SN ) | b A5 Sy o 20 /0N VAL it Py
JEPE T WREL4R L, 7 HeLa HeLa-vector &5 HeLa-1L-21 40 g/
FRAYME NK 20 B . B 7K 45 1 7Y 4i )L 28 FACScan #5 U, SR
CellQuest 73#r,
1.8  BERBK %o )& R ik IFN-y /K-F

T ET£EC Co 5 Gy HREF Y HeLa  Caski 413 (1 x 10°/ml)
5 WA Fe g2 2 R G2 B A A £ R OB AT (2 x 107/ ml )
(B A 200 1) 78 10% i34 1% RPMI1640 55 37 3 Py 85 95
24 h, WAL LW WA ELISA WIJe .0 5 v T4 % (IFN-y ) 1)
R (LR IEMVE R BR A A o
1.9 SLBR Bt A BB Ak M B R 2 oAbk

¥ g2 F AL AN G s R 41 197 HeLa Fl HeLa-1L-21
A /N BT (2 > 10°/ml) 100wl A Sk 280 40 L, Jon 5 &
KW HeLa 4 (1 x 10°/ml) 100 I £5 R #0400 (SLE641) 5 %
SRR AH RN 15 SR W45 100 ol 5 5236 4 R B 2R 3515 3 A
SAL R LR 20 1, K5 FRTE 96 LA 5 % CO, B4 rh Ak
Bige 4 h U B, A B Bl AR A ASORS: I 2L e I S i
(Promega /A H]) o MRANMIM A IEYE = (SEH0LH — R0 401 A
SRR - SEAM A SR RIS ) / (FE 40 B e KRB - ¥R 40
JL SR BERL ) % 100% o SEE0EE S 3 WK, 85 R UV EFR
1.10 %tz oM

ZEWL x =5 TR, R SPSS 13,0 Geit ik A7 0 R 3
T, A 2 F 2D AE LSD-r K35 (75 2555 ) B Games-Howell
Ko (7 25 R5%) BEA T2 A1 22 53 LU 3
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2 HR

2.1 pcDNA4/HisMax-11-21 %5 %@ #) 3 Hela-11.-21

ke 4 A TL-21 BORCRG A0, A Zeocin Hi 1 i
P Fik A HeLa-IL-21 A9 40 B 75 [ , 28 Western blot £ U #H
Xtk R 18 x 107 Y N IL-21 28 (14> T 9 %35, i Hela-
vector Al HeLa U AA TR (1) o

1 2 3

-

1. Hela; 2. Hela-vector;3: HelLa-IL-21
1 Western blot #ill] HeLa-IL-21 HeLa-vector 1 HeLa
IL21 EAMKRIX

2.2 IL-21 42 SCID R 5 & v 4 4k 95 V5 A

G 8 T A2 RN AR e E @ 41 o Hela 1 HeLa-vector 4=
B, B AR TG T2 25 5 (P > 0.05) 5 Al Sy g 4 o
HeLa g8 E K AEBEAT T 25 6 R B HE B /DN 1 o 9 48505, Tl 4
AT Hela Jig AR 4 I BRAESE 10 SR AE5E 30 .40 K, HE4
P AR A7 HeLa g (AR5 S i o1 20 17 Hela LLECH GEit
22 (P<0.05), [F 4 d faf HeLa f1 HeLa-vector if1J&8 A f Lt
BIGET2# 225 (P >0.05) . Hela-IL-21 417 2 20/ Rl
40 d oA WA 25 AR AR S e T 44T HeLa-1L-21 9 1 H
fE46 d WL T /NGRS T . G gE B R 2H N AR o iE B 4
HeLa-IL-21 SCID F{Ly3: 47 anti-asialo GM, Ji5 , 33 H BB (1) 4B
B30 d A Ho 5 4 fof HeLa-IL-21 5 #0028 85 A 2H Jigd (R FR
AH AT SR S BRI AR Rl (P < 0.05) o LI 2, NK 4 i I
43X 2 ZHfaf HeLa-11-21,7E 40 d B, 5 faf Hela 2 9 B A% 63 {4
FEAH LU ATS A W3 S % fiebg 2B 3] (P < 0. 01)

—_— Hel.a
— Hela
a Hela-1L-21
300.= Hela-IL-21
. 250 M
£ 200 e 'r’
150 - ™
100 ';-*’f
x LR b
50 - e S—
o= — —F¥
10 20 30 40
t/d

a: P<0.05,54F % 9% & #4047 Hela-IL-21 3b4%; b: P <0.01, %

A 5 ok &k Ao Ak fo 0k #2047 Hela sbdk

B2 Es@E@AMmIERZEEAR HeLa B 75 HeLa-IL-21 R iF
5t anti-asialo GM, & NK Z0 50 5 b ay & K fh 2

2.3 2 Mg S dm e X g e Bk
WA A ORI 25 SR 7, o R BRI AR 0. 1% AU
CD8 X T AE S e F B 1 10 4% DX5 7 S0 8 & 2 Fll B

B TAR R EER (P <0.05)
2.4 9 S I AT R ) $edm ie 7 R 4G TFN-y

SEA SR, N E20 200 6 8 6% D) R ) /) B A 4 i ko
A=A TR TFN-y (P < 0.01) 5 HeLa-IL-21 Z[8] LEAY
Giit2k2E 5 (P <0.05) ; HeLa-vector 41 [A] TH 2425 (P >
0.05) 5 £ 2H4) S 240 i HeLa 7 A= fY) TFN-y 5t %2 55 1 % 40 40 g
Caski IT P2 A2 Y TFN-y 42 (P <0. 05) ; S pr 1 @ 21 7 HeLa-1L-21
X ¥4 A HeLa 7 A 4 TFN-y £ 1 5 & THARF4H (P <0.05) ,
17 SCID BLUER X 2 b ey 45098 2 Jifg LA K G 4 B ( Nome ) 7 A= 1)
IFN-y 45 <30 pg/ml, WLFE 1,

F1 TrERMEMEEXREIEMAME= 4 IFN-y (pg/ml, x £5)
R e ER Hela Caski None

GoE 1 ff HeLa 408.92 +157.49b 339.13 +138.32  55.47 +12.83
ey d i Hela 329.48 +126.90% 191.2 +93.60*  30.46 +16.55%
oRE LT Hela-vector  472.32 +74.71%  353.56 £136.56  42.39 +17.45
s A HeLa-vector 399.88 +148.90> 183.97£90.56  34.68 +18.85
GopE A Hela-IL-21  529.81 +81.81>  398.28 +150.38  56.92 +14.93
A b F A HeLa-IL-21  389.89 +150. 17" 326.69 +125.81¢  35.89 +10.79¢

Hela Caski 443 es¥etmit a.P <0.01,%5 % 5% & 22047 Hela bt
#5:b:P <0.05,% Caski }b4%; c:P <0.05,5 % 9% & & 4145 Hela-
IL-21 i

2.5 Mimfest Hela 2mffLeg 50445 A

SR FH 7L 08 S T A8 kv e 0 e 2 o 2] L Hoy2s B A A 1
fif Hela, HeLa-TL-21 4 il Az 17 %8 SCID B i) I 41 it X Hela
ML A EE P o R TR F g8 B A4 7 HeLa-TL-21 ZfiJfd SCID
B 20 a1 X% HeLa 4 MO (16. 55 + 4. 53) B &b i TIF o iz
f 7 4 fF Hela-IL-21 (8.32 £2.12) (P <0.05) . fif Hela
(3.42 + 1.56) Flfu e d 407 Hela(5. 12 +2.34)SCID 1§
AL (P <0.01) 5 458 B A 2 of HeLa-1L-21 5 408 f
20 R ey 5 g4 1 HeLa 4fi i SCID BRI A0 I 25 M L B th A7
Gt R (P<0.05),

3 itig

SCID /)™ s 240 i FA4C T #% H) RE Bk  , 1HL L s 240 i
HNK A REAR S5m0 BB ] #5 A JE M , S n)
FIZEM B AN AT S g h R 7 J oy FiAR
AR B TR T I PR T 52 56 A s A A

TL-21 H0 e 46 FH T 68 A0 i b 1) il 787 A A
K, B HE L2176 4R 51 RE % BH 1k i 45 I8 25 /9 JF
W EARFE ,2 #Hrp HeLa A1 HeLa-vector %0
AR, H 2 AP AR K ege i e 22 5 (P >0.05) , 5
WITETA TL-21 (15 50 T & A 25 BURL Y HeLa X g
WA TIHIVER o Sy s a2 RN I S o g 20 s B0 e
I AN [F] EAR R LA Se it 27 22 7, AT 2
TAE Sy F A 2H /N R A T bk T8 48 M 7 A7 7 0T
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IR A KA —E B AR . TSl SR S
T4 SCID R P A4 HeLa-TL-21 401, #2470 i3
(A SE A Bl A, i L AE NK 40 g B B 2 41 HeLa-
IL-21, 7€ 40 d B 5 G s 7 4 21 =l G i o A 20 1)
HeLa 2 i b8 LA b8 2 4 R UM B HH B0 BH S 19 ik
AR, FRATI IL-21 76 3% (R 4 0T LLSE NK
e/ T IR E 20 B 7 A B MR AR X X T 48 5 i g
FIRYY A EZ M L. GM, Bk NK 5, & 355
A S AR g FE AR A MR R R e 2 L (H
JETE 30 ~40 d R AT /N it T — 20, O A
IL-21 7£ 20 ~30 d Ji i F NK 4 i /4932 i ik 52 1 {6 i
TN E R I L SR A s B R B, B
S SR B NK A T (1 K AR A, SR 1 9k B4 40
FEEHHARE R G)E, IR A K Z S0 B, Bi T T
R ZHAE SCID /N ER e i B K R AR E Y .

IL-21 7E (R HMRE 4% 3 o B0 NK AT 40 0 7= 4E
INF-y F48 w5 i d v A J 00 (B A iF 5 A S AR
RA o A B 5E R NS 8] i bk 08 48 1 Bl ) 35 T
SCID /NI G PE DI RE , il 2 FCM UE SE 78 BT A A
f) CD8 T Ik [ ZH L F DXS NK 4Hi i, %F T HA —E 1y
R T bR A1 A/ 58 [ Sy A NK 40 /N B
7 X HeLa 41 g i A= <A il ; B2 4B HeLa 200
G g2 o /N AL el 2B K e A e i E A i ) g
PRFR AL Z /N T AT AT T 3k B 40 B A S A e
A KA Bl — i IR

R T IL-21 AE/N BB ME AR 5 NK 4 i Y ¢
2, AN RE E @ 7 HeLa  HeLa-1L-21 Jifd 241 ffd 1Y)
g 4n %t HeLa il Caski 411 7= A4 i IFN-y &K FHE
Yo e F A, % HeLa 4 7™ A5 (%) IFN-y [ 0K %
Caski 21 itd, 20 M s M R RE 2 S e B 2 K AR e pie i
@4, f HeLa-IL-21 K& F fif HeLa, iX 32 B IL-21 7
SCID /N5 I e e fgd 4 F 2 ¥ AT NK ZH 0 F T
WA AY S 5, [A] B2 0 41 i B A5 % HeLa 41 il 75
PERE S | X AT TR F Hela F11 Caski (4 S8 JEME R
A, A" B, Hela 40 i 3 T 32 55 4H 2 AH
HUPURE A Y (MHC- T ) i1 CD54 1A% Caski 4
ior=

B SR 90% B K 5 HPV LA X Bt
HPV 555 859 26 FURE BT AT & B 2 1E A I R TS 56, 28
B2 e BRI e i Tz N, B AR AR &AL
IR CTL J2 57 , AT 6T 92 40 B e R A VR FH o (R 36
MHC- T 243 o fil 2 e i 343 328 1 1206 3% i 32 109

936 WO 2 R 200 L 19 B BLRRAE T DRItk B8 R e 82 40
i ) B B e, AR S ML AR X i 2 240 M 114 S 22 1 TR ) o
SEHUMRIIAYT I BB U0l 1o N e T
PR e v S SR ATLAAS B8 L e R SRR AS 0I5 . 25 1
i, NE S A A 1y 121 BERE VRS T 4K
FFIANASE BT I8 S 2 , il BE B A X B U0 7 A
BPE 32 S B — PR T SR
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