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HERDREFPABNZ-12 EYFENE

Mpkar X EF BEL 563003 BiJH X SR EBE YA E HEE

WE  H W EFNSSEARRPRIEMAFNFE-12 human interleukin 12 hIL-12 F IR J5E
5T ELISA 6 M55 36 IR Th44 20 hIL-12 J3AMNE B2 4 PBMC P24 IFN-y B DL A= #2436 JF gk

hIL-12 BATT RGNS A W6 B BELIRT 2807 MITT ke A6y 100 42 2 5 TR 5 424 2 v hIL-12 4 A A9 PBMC X NK #5088 i 983 41 i
K562 (AR AGEH PR A T LA Annexin V/PL BUL G HOG I IR A2 WABE A 450 SEIE R Dt fibe s dh 3Rk
B hIL-12 5EH N AR -12 thIL-12 FREFRTE 25 ~400 pe/ml [A]¥REEA: TFN-y H 6 3L D 44 - A be 25 v hIL-12
Fili8k PBMC p=A TFN-y (500 163.34 £22.17 ~ 12 107.10 £3 996.51 pg/ml Fl 224.20 £25.76 ~ 11 196.30 =
4 067.48 pg/ml SEPAENHEABE G425 P <0.01 10 hIL-12 85 BEHUIARRE 5E 2 BT b 54 TFN-y 56 [6) s
200 pg/ml FEREDY THAS B B 2X i PR B hIL-12 XF AL I 40 0 KS62 By /A5 R43 1l 28.4 8.7 % 32.3 «
6.9 % TMSEFAEXEEA 10.3 +4.9 % WARGERMIE AGil¥ER P<0.05  HobHRE MBI R S5 LR D
FRMEFRIA hIL-12 FEHIR K562 4A iR o AT 4RAE 4518 $43ER D4 3RIAM hIL-12 F AT PBMC 7=
A IFN-y KR A7 PR 20 K562 A4 A 923 v

FERE ANANE-12 ATt D% LN

FEESES Q94 R39%4.11 XEkERERRE A

Bioactivity of human interleukin-12 from transgenic potatoes

Chen Jiayu Liu Xiping Ge Zhenglong Department of Biochemistry Zunyi Medical College Zunyi Guizhou Province 563003
China

Abstract Objective  To detect the bioactivity of human interleukin-12  hIL-12  extracted from
transgenic potatoes. Methods ELISA was used to assess hlL-12-induced IFN-vy secretion in peripheral blood
mononuclear cells PBMC and observe the blocking effect of monoclonal antibody to hIL-12 on the bioactivity
of hIL-12. Lethal effect of hIL.-12-activated PBMC on NK sensitive K562 cell line was detected by MTT assay.
Apoptosis of tumor cells was observed under laser confocal microscope with double Annexin V/PI staining.
Results The expression of hlL-12 and recombinant hIL.-12 rhlL.-12 extracted from transgenic potato leaves
or tubers at the concentration of 25 pg/ml to 400 pg/ml induced IFN-vy secretion in PBMC. The mount of
secreted IFN-y was 163.34 £22.17 pg/ml to 12 107.10 +3 996.51 pg/ml after treated with hIL-12 from
potato leaves and was 224.20 £25.76 pg/ml to 11 196.30 +4 067.48 pg/ml after treated with potato
tubers which was significantly higher than that of commercially available hIL-12 P <0.01 . The secreted
IFN-vy was almost fully blocked by monoclonal hIL-12 antibody. The apoptotic rate of K562 cells treated with
200 pg/ml hIL-12 extracted from transgenic potato leaves or tubers was 28.4 £8.7 % and 32.3x6.9 %
respectively which was much higher than that of commercially available hIL-12 P <0.05 . Laser confocal
microscopy showed the characteristic apoptosis of K562 cells at early middle and late phases after treated with
the extracted hIL-12. Conclusion hIL-12 extracted from transgenic potato induces PBMC producing IFN-y
and excert antitumor effect on K562 leukemia cells.
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2K A %-12  interleukin 12 1L-12 v EHA R
NK 2 B F1 36 £k T 40 M 19 40 i 3 36 1 5 4E TR

IFN-y 85 Thl ZfLY) & B S eesaimtE cgim
PRI HFHUME bumes Prkde ' Huvis R
TR IL-12 B A TL-12 B E8%R 7 A
S DA R TR AR vy e B R S A8 SRR R
Z4 77 AFA-Z-12 human interleukin 12 hIL-12 *
TN I e R D 4 B SR A AR R b hIL-12 A= W0 1
VEiE— 2005

1 RS

1.1 ##
AR EIFEAIE TR 10 1 hIL-12 52 LR B 448 BHA 48
T SCTHARRHIR L A rh 2 1 B T IR B A BT A
211 I 975 2 M ik K562 W 1 vl [ B 80 5% SR A o
1.2 &5
A 2-12 thIL-12 #3475 3 PEPROTECH EC

naE] BPLAIL-12 p70 BasipEdiik HRP FRic 950 R IG
I Fl R&D 23] RPMI1640 K53%3E0 [ HyClone 2] Jifi4F I iF

FBS I H HLM U AR LM DMSO 3 H
Amresco A=A A IFN-y ELISA i85 4 Annexin V-FITC
TR & R Al e 1 1 48 R RLAE AR 3 o i B 4k
BT
1.3 2% *k
1.3.1 DHAENREEREANRI  A0IBEERE 10 1t
A LR T A% SRR R A X BEARR A I R ZE in AVREUIF RIS L
10 ml ¥ A9 8 SR IR w59 #E 4 °C 13 000 r/min 2§
> 10 min _3EH PBS SHIRE T EA TR A 1 ml
TR BGE K R R IE &
1.3.2 AAMNEIMBA A0 PBMC RY4M 85 51538 JCH#R
YETREL 6 4 fa ek i 53 (1% 3 fef ST R PUE 45 100 ml 2R Ficoll
AR B0V BS PBMC PR 4ok 3 g 2 x 10°/ml $fh T
96 FLANMIE TR BILIA 0.2 ml HHTEWR 4> B4 5T
1.3.3 hIL-12 %t PBMC ¥4 IFN-y B4ER 353 440 O S
SNy 4 4 BRI A4 B2k rhIL-12 BRE 4L FNE A
DRSS IR PRI DAt AR 25
50 100 200 400 pg/ml )78 (3R B rhIL-12 47 e 5 4 o
KRR E 25 50 100 200 400 pg/ml thIL-12 F7ufE 5 A4
XTI A 400 pg/ml (7 P EUR WEF 48 h ELISA
R AN MRS % L3P IFN-y 7= A 15
1.3.4  hIL-12 PATTREHTMANT hIL-12 54 IFN-y 15 A9 5 1

iz 1 A R A G L PR T g5 Sk BeZE 7R R rhiL-12

FRAESET A hIL-12 Bsg PR il anti-hIL-12 HT{RShIL-12
FIELIR 5:1 WFE 48 h BUANARRE 37 135 W ELISA v5#)
IFN-y WRZ2 hIL-12 B4 %5 hiL-12 #i38 PBMC 7= IFN-y £ ]
B M)

1.3.5  hIL-12 s gnie K562 3451

1.3.5.1 K562 4 ks LT L 40 i K562 2 %t
NK 40 & V5 AR 1 B 40 i K562 41 il 7 % 10% FBS
RPMI1640 B3Rl P B0 G 35 O B304 4 300 48 B A= > 408 240 it
AT 525

1.3.5.2 41 J& o &% R 40 i A & H & 10% FBS
RPMI1640 1532 %% PBMC ¥k EEh 1 x 108/ml 4> 4 4] 52
B4l 53 A IS hIL-12 200 pg/ml F RN A BT PR A
FRvE 5 20 A 200 pg/ml rhiL-12 F7 #E 5 BF A= % B8 41 m A

200 pg/ml $fA4: AR Hikas AN R4 K53% 3 d VR
N7 40 i FH S 5
1.3.5.3  MTT 3% ° W 5% 45 3% ok P R K562 41 i

PBMC Bk S #0400 50: 1 b fsi] H:[FEE% 44 h MTT
LI hIL-12 X KS62 8% i 1k
1.3.6 hIL-12 fEFIY K562 B A2 s F& 200 pg/ml
hIL-12 556 [N Do 44 2R U PBMC 3 d )5 5 KS62 4i gt a
F48 h JEEEANMIIRE f 1 x 10°/ml BX 1 ml 40 B vk PBS
Uk 2 Y R 4N MO EE R T 200 wl Binding Buffer f i A
10 w! Annexin V-FITC fI5 pl WAL IE  propidium iodide PI
1B A1) Z RGN 15 min il A 300l Binding Buffer #5.0»
IAMEYITE R R 7 RO O IR AR 0 R g
1.4 %itsam

ZERUL x x5 FR SR SPSS 13. 0 Gt 7 07 2504

2 HR

2.1 hIL-12 42 PBMC /= % IFN-y #34F A B HAK Fo B
5L ] TS S A 535 11 hIL-12 &5 rthIL-12 7E4 R 25 50
100 200 400 pg/ml fif ¥4 1 i PBMC 4334 IFN-y (g F1 1fii
WA AR AR IR IFN-y (BT P<0.01 R 1 JmA#L
hIL-12 P05 A 524 BHKT hIL-12 75 { PBMC 4} IFN-y (1
J1 P<0.01 %1 B hIL-12 ifit: IFN-vy P =40
2.2 hIL-12 #-%#) PBMC B 3% 40 i o Z45 45 A
DIV BE 4 200 pg/ml hIL-12 55 PBMC 48 h F MTT 346
DNHT NK AN K562 (RS A GTEE E:T=50:1  #5%
/R GEERE DM PZEd hiL-12 353205 PBMC X} K562
MR Ny 28.4 +8.7 % Fl 32.3 6.9 % rhIL-12 f7
HESLVEIRY PBMC Xt K562 MM ARG H N 38.5£7.8 % 5
PPt EL 10.3 +4.9 % AVIRME WHESEIHEER
P <0.05

F1 hIL-12 B5EEHRENEEEDEZE ] hIL-12 % rhIL-12 #i$ PBMC /=4 IFN-y {E B0 pg/ml n=6 % +s

i PR TR LI TR 2R thiL-12 FRufEfh 4l
- Afntik PUIERRES EIENRZS PIEARES BN PIIEIRES
25 pg/ml 163.34 £22.17% 6.18 +1.58 224.20 £25.76% 4.73 £2.41 135.73 £20.38% 5.73 +1.41
50 pg/ml 11 386.64 +4 396.96° 10.78 £2.75 9 830.59 +3 566. 05 10.32 £4.62 8 670.44 +3 287.69% 10.08 +1.76
100 pg/ml 11 608.39 +4 638.52 14.40 +3.85 11 306. 24 +3 524.96% 12.04 £3.42 8 840. 12 4 076. 67 11.51 +3.09
200 pg/ml 12 045.30 +5 196.28° 18.35 +4.64 10 912.72 +3 229.83 14.19 £2.94 8978.92 +2 817.83 13.38 +£2.65
400 pg/ml 12 107.13 +3 996.51 19.61 +3.26 11 196.30 +4 067.48% 17.21 +3.92 10 859.05 +153.26% 15.21 +2.86

a P<0.01 54aa5 A B LAErm 0.09+0.02 pg/ml AFATBELAZEREM 0.04£0.01 pg/ml ki b P<0.01 Hafm
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2.3 AR L4 E hIL-12 i 5075 4 it K562 A
o WA

FITC #RiC (¥ Annexin V £5& F 585 4N FITC 3234 &5
BEOYEE PLABE B W A MRS & T Al Z# ke
BLATE BUIER G40 Annexin V-FITC F1 PI $5 A {1k ¢
NAEYA T R R A0 PT ARG U9 T iR 40 B W Annexin
V-FITC 1 PL ¥y SEA[ L IL-12 b3 PBMC J5 dbk53:
1) K562 i H B TR e B TR R & 1

(B} 40 pm

A FITC A & w988 B Pl Ak vhidid C Al il B B 4%
B 1 Annexin V-FITC/PI XU %W 225 hIL-12 4b3E ) PBMC
HEIRH K562 4B ML R £ BME

3 it

Wil 25 AR P Bt B DR R i 1) S R ke e B R AR )
PIH 2 2] 5 A B3O8y —Fh R A 7 B 20 24
MEARNSFE R R MECHIL TR E A K
AR R Y R R i sk © 7 it FAMERE A
TERE FE PR 0 AR R 10 4 RO R T BRI 4
e & A PR MR D] R 7 A i R AR ) v v 7K
MRS 8 B W BE AR 0 B T R ARSI
ALY hIL-12 55 LR B 44 B R R R BB R AR e
A EYE R hIL-12 2N — 2T E M & A+
KM G AR DR AR o e P A AR B 9% 246 10
ARG 3 A RRF Y HR B 19 hIL-12 A= W20 o

HHG PR TL-12 A JCA: P s M A bR 2 A TL-12
PRAMF A= TFN-y il 8 NK 400 K& T 40 i 388 2= /9 2
e AWFZT R A PBMC-IFN-y ¥5/E 7% ELISA
TEN-y (87 5 J5 Ge i S0 M e ik PR D 428 28 25 o rpof i
) hIL-12 ¥ REfE i PBMC 433 TFN-y 177 3 A= 250 it
TEPE AR 509 hIL-12 32 5 5 44k 1y thIl-12 i
7 PBMC A= it IFN-y B o4 it %25 P >0.05
ifif H. hIL-12 %S PBMC 433 IFN-y (%00 o] 4 h1L-12
FTEREDUATL T8 BT TL-12 35 %00 4 24 5 |
& IFN-y P A R A B JERE °° DA
LI AL IR 0 5 B PR % 2K e 3RA 1Y hIL-12
P53 IFN-y 197000 B R S A M I VR HI

[t A5 hIL-12 35 5 iR 40 i o v g i
WOEI IR AR WU HOR MBS 22 ELEE I T 20 i i
2RI HE B RE ) /7% Annexin V BB 5 40 T R
1 DA LS P e RS BRSO WS BRIk 22 R PS 45 &
P U325 32k 98 T v e 301 R 5 40 i A 200 it A ot k7 40 i

gy #hnid EREIRYOEE FITC 1Y Annexin
Vst e IR A T R B 38 A B 25 A U Y )
JAT-Z0ME 17 PL DU GEAS I H 9 7 v i 4] %) 40 i AN E 4
i 2 ARETE PSR R AR A 4 SR — A DR S N T
FABEEIRIY hIL-12 W]iF S K562 40T

PSR RS ARG DA 6
e R H AR PR E R hIL-12 HHE S
afifb 2 hIL-12 JCRH i 22 5 FE 3L R T 4% S b
A A WA TR hIL-12 3k AT E K 1R
e Keglife hIL-12 B JFORHE B UL T 3000 =440
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