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[ E1 8 & /N BT AR B2 1 -3( mouse phosphatase of regenerating liver-3, mPRL-3 )Y DNA % 1 % /)N B
FLUBIE D2F2 Z0MUR AR K B IvE ] . & o« AR 1) mPRL-3 (8 B 3K 30K pVAXT-mPRL-3 , 37 Yk 28 4% 58 L 47 4
2 it QM7 N, Western blotting I mPRL-3 & 7E = QM7 AR A 25 il I AN T Lv-mPRL-3 8% BB 2R Lv-Crrl B4 /N
FFLIE D2F2 4 M, 4350 8 57 7R 28 38 mPRL-3 1Y) mPRL-3-D2F2 41 jfd o %} H NC-D2F2 4 i, Western blotting A& I /I R FL AR i
D2F2 4iiffiH mPRL-3 £ [ AYFik . BALB/c /NERZAMIZLARAG BT 8T 437 42 Fl mPRL-3-D2F2 F1 NC-D2F2 21 Jifd )5 , 3 iof 2 A 4
H#:Fl pVAX1-mPRL-3 £ 1( mPRL-3-D2F2/pVAX1-mPRL-3 ), [A] i 3% 37 8 15 % B 2 ( mPRL-3-D2F2/pVAX1-Ctrl ) I 20 i X HE 20
( NC-D2F2/pVAX1-mPRL-3 ), K0 /N UK g AR S 2B A7 0], 8 R - pVAXT-mPRL-3 JFUR: 28 Bl ) 2 2 K 96 0E 34 1E 4, 9
HETE QM7 i K35 . Western blotting Killl 55 5 W , i 78I L (1) mPRL-3-D2F2 4 i v mPRL-3 & i 35, il NC-D2F2
P Ak mPRL-3 B . FE/NEZE pVAXT-mPRL-3 DNA % 1 50558 , o A4 BRI S A6 T B 4H [ ( 835.3 +509. 8 ) vs
(1543.0+578.4) mm’,P <0.01 ], H pVAX1-mPRL-3 % 1 & {8 35 1+ faf 988 /N BR 09 A= A2 (P A A 7 55.5 vs 38 d, P <
0.05). £+ SLPURHEFIAYHL A mPRL-3 (9 DNA Z£ B HEH] 25 2638 mPRL-3 B9/NEZLARIE D2F2 40 RS MR A9 /F 1, 4
Kamia /N AR, 328 FEXE mPRL-3 B i A7 VS AE A TE P .
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Construction of mouse PRL-3 expression vector and its therapeutic effects on
breast cancer D2F2 cell xenografts in mice

Cao Yanfei'”, Lii Juan'", Huang Hao', Shou Chengchao'( 1. Key Laboratory of Carcinogenesis and Translational Re-
search of Ministry of Education, Institute of Tumor Prevention and Tratment of Beijing, Department of Biochemistry and
Molecular Biology, Cancer Hospital of Peking University, Beijing 100142, China; 2. Department of Biochemistry, Chan-
gzhi Medical College, Changzhi 046000, Shanxi, China; 3. Department of Clinical Laboratory, Beijing Chaoyang Hospi-
tal Affiliated to Capital Medical University, Beijing 100020, China )

[ Abstract ] Objective: To explore the inhibitory effect of mouse phosphatase of regenerating liver-3 ( mPRL-3 )-targeted
DNA vaccine on the growth of mouse breast cancer D2F2 cells in vivo. Methods: The eukaryotic expression vector
pVAXI1-mPRL-3 targeting mPRL-3 was constructed and transfected into quail fibroblasts QM7 cells. The mPRL-3 protein
expression in QM7 cells was detected by Western blotting. D2F2 mouse breast cancer cells were infected with recombinant
lentivirus ( Lv-mPRL-3 ) or control vector ( Lv-Ctrl ) to generate cells expressing mPRL-3 ( mPRL-3-D2F2 ) or control cells
( NC-D2F2 ), and the expression of mPRL-3 protein in mouse breast cancer D2F2 cells was analyzed by Western blotting.
The mPRL-3-D2F2 and NC-D2F2 cells were respectively inoculated into BALB/c mice’ s left mammary fad pat, then the
BALB/c¢ mice were immunized with pVAX1-mPRL-3 DNA vaccine ( mPRL-3-D2F2/pVAX1-mPRL-3 ) by gene gun, and
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mPRL-3-D2F2/pVAXI1-Ctrl and NC-D2F2/pVAX1-mPRL-3 were set as controls. The volume of tumor and the survival
time of mice were monitored. Results: The eukaryotic expression vector pVAX1-mPRL-3 was identified by enzymatic di-
gestion and DNA sequencing and the expression of mPRL-3 protein in QM7 cells was also confirmed. Western blotting as-
say results showed that the over-expression of mPRL-3 protein was detected in mPRL-3-D2F2, but not in NC-D2F2 cells.
The tumor volume of the tumor-bearing mice immunized with pVAX1-mPRL-3 vaccine was significantly lower than that of
the control group ( [835.3 +509.8 Jws[ 1543.0 +578.4 ] mm’ , P<0.01 ]. The pVAX1-mPRL-3 vaccination could sig-
nificantly prolong the survival time of the tumor bearing mice ( median survival time: 55.5 »s 38 d, P < 0.05 ).

Conclusion: PRL-3-targeted vaccination mediated by gene gun can inhibit the growth of mouse breast cancer D2F2 cell

xenografts expressing mPRL-3, which could be a potential therapy strategy for PRL-3 positive tumor.

[ Key words ]

gene gun

JH 20 i 1525 W 2 -3 ( phosphatase of regenera-
ting liver-3, PRL-3 )7 4 1 I 2 TR BE TR g PTP K
B 22—, X 44 PTP4A3, 4kt 85 (AR X5 7 5
#2722 000", /B PRL-3( mPRL-3 ) 5 A&
PRL-3 ZHE R F 5 B A 96% Hy Rl L 2 I 4E K
AR EEIFSE S W], PRL-3 75 2 Rl E vh s 63k,
FLREAR HE R 40 M (2 28 556 %, i 33k PRL-3 (1) fi
R FH TG, £ W PRL-3 SN RA: R %
PIMIC A rT RS IR i6 Y7 A VR A A o

H A, S8 PRL 35 A il b3 A K 1
700 3 B Ry AN TR B i ad PRL-3
DNA 1 S8 B IR A AF 5% i Ak A5 o B . AR i
JEVJN, L DR 8 B BPR DNA 81, 2 0 45 K & i i o
(AR RRE VY, B dE e FE PR B A R B i R A
PUIF RSN R 5 A S 1A P, 3 3t 7 S 40 6 10
SERGA MU A, 508 AR XU
(8 — R B S A IV 50, DA T 3k 1) 990 s 96 7 9%
FREE B . DNA EW L2 40k R G R
YRS TA 7= ARAT 8 50 S AEA 0k S YRR R
T B 200 24 S5 o, H T AP S e B 7
R R AR 2 — " BT PRL-3 DNA BEHi7E
Tt R AR K VR, ARSI EE T mPRL-3 B
B R IREAR, 7 5L H B K35 40 I mPRL-3 f 3%
fitlt b, 38 A8 PRI A G2 %) 5 154K 1) mPRL-3 DNA %
BT Ak PRL-3 (/N BFLIR I 09367 VE L, DAY
i PRL-3 DNA 5 1 76 MR IR 7 v ) g FH 42 4k 52 55
WA

1 #HR5E7EZ®

1.1 @mfaik B £ %X H)
/NERFLAR I D2F2 41 He( RPMI 1640 X537 3E +
10% FBS H1155% ) /NS B E R B16-F10 41
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i RPMI 1640 J5 3555 + 109% FBS k535 ) Fnés 5
WUSZT 4k 40 g QM7( M199 1375 +10% FBS + Ji
R BERREL Y 10% +2 mmol/ LA & BENE + 0.
5% X IRE W h R 3R ) Y AR = URAE, B R AR
FBS g H L[ Gibeo 23] HA%FRIKEAR pVAXI
TRIzol 125 FIAE J5T #4 5% Y4371 Lipofectamine™ 2000
Y A 26 E Invitrogen 23 A, pVAX1-B( &% 15 5 ik
TgK O F L Tk ) K BL21 KM AT 12 B bk P AR 2 4
1. SYBR green real-time PCR i3] &l H H A
TOYOBO A Al ,2 x Taq plus PCR master mix a5 14
HRARAEARHEC JE st A BRA R, DNA BEEE i
&M H 2 [ Qiagen 23w, F % 5% PCR a7 &( Im-
Prom- I ™ Reverse Transcription System ) Iy [ 3%
Promega A Al FRITENVIEE BamH 1 \EcoR 1 WA
% [ New England Biolab 23 F] , it A Hi& B 4l fb 1k
&0 A bR R A I EOR 2 W) SR Ak
6 ECL 7 & F 265 Pierce A H], Bl PRL-3 #L3¢
BEPLIAC sc-130355 )l A SE[F Santa Cruz LY 24 ],
HRP ARiCHY 40 B 5t A b st A2 45 4\l
MR E( lentivirus, Lv ) Lv-mPRL-3 A X} #8 Ly-Ctrl
By 9B L 2 BAAT FR A w ) A FndR At
1.2 R4

Gene Genius 4= [ &E R BUR H R G H 9
[ Syngene /v F], TCS SP2 0t 36 5 £5 1 7 5% I
Leica Confocal Software 2. 00 Build 0585 &I{44b ¥ %k
141 B #5815 Leica 23 F], Step One real-time PCR {3l
H 2 [E Applied Biosystems 2\ A, F& K 48 ( Model
Heliostm System )Il4 [ 3£ [ Bio-Rad A Fl. & EZAR
A A gt
1.3 mPRL-3 At R KB H 2

K P& GenBank "' mPRL-3 1] DNA J¥ %l
( BCO27445 )Beit5 |4y, 70 mlAE b5 |98 5" v
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I BamH 1 Fl EcoR T BEEIAL a5 0 I OR-AF 5L | 51
Y b TAEYERA R FG R, BN 1 7
YK A 538 bp. 519 LIP3 R 5'-GGGGATC-
CATGGCCCGCATGAACCGGC-3"; NP5 N 5'-AT-
GAATTCCTACATGACGCAGCATCTGG-3', & Bt %
ik mPRL-3 1)/ SUR 2008 B16-F10 4005 RNA, %
RS 2 S a0 U I 1 iR A7 S BE S 3R 45 <DNA, DL
cDNA F=H) B AT PCR § 48 . PCR B &5 14
94 CAE M 5 min, 94 C 24P 30 5,55 CiR K 30 s,
72 CHEf 45 5,33 MG, HUPCR =LA 1.2% 31
RVHEER UK AT 430 o B pVAX1-B 4 Foki( &
IgK 155 K )l mPRL-3 (0334791, 43 51 H BamH
[ Fll EcoR T #EATESVITE AL, H FLAL UK 43 B3, DNA Bt
EWEERE I DR & e 8 AR K B J i e B
BB aliAb ) 16 CE e i, Wi Wik
JaAF i, 7E LB Bl FAR( & RIFEE % 50 wg/ml )
R, I H PRI R 3G 5 55 AR e A T ok 4
B ) % O Ty, & B OB R B EE 4 5 R
pVAX1-mPRL-3 F1XJ ff 25 2 Bk pVAX1-Cirl 487
AL RERBOT g e 255 H .
1.4 Western blotting #2 mPRL-3 %& & #) & A

R 5 R 3058 2 LR 4 21 B2 QM7 , 3% Lipo-
fectamine™ 2000 Ui ] 517 pVAX1-mPRL-3 FLH% 3%
IKFORLH RS YL . B YL 48 h 5, r BIEE R 5E T
SN, ] RIPA 4 ] 54 £ i ( #%1: 500 im A DTT .,
1: 1000 AR 11 Bl 1] 7)) 22 ik 240 B, S RV BR 1
i3 Western blotting £l mPRL-3 £ 1 () 3k M 53
W
1.5 i3 &3A mPRL-3 /s S 5UMEE D2F2 2a e ol ) &

i NS o B A 20 T B S A 7 100 S 0 1 EE 218
W #E Lv-mPRL-3 FIXF AR Lv-Curl 1y e BB 5
( multiply of infection, MOI )o BUHFEAE K] D2F2
AR T 6 FLAR, 4L 5 x 10 N4, #% MOI =
200 43 5 A Lv-mPRL-3 il Lv-Ctrl 4% 3 L, 55 3%
60 ~72 i W AR 40 L, 9 K85 3%, 430 o i Rk
mPRL-3 {)/)N B R 98 mPRL-3-D2F2 2 Jifd 1 % B8
NC-D2F2 4fififd .
1.6 Real-time PCR # # mPRL-3-D2F2 #= NC-
D2F2 %8/ PRL-3 mRNA # & ik

i1t real-time PCR £ illl mPRL-3-D2F2 X it
NC-D2F2 4 ff mPRL-3 ) 335 7K. & R 42 L
NC-D2F2 F1 mPRL-3-D2F2 4 ifd f*) &2 RNA , i3 5% 5%
B ¢cDNA. RT-PCR 5| ¥ ¥ 5 WK : mPRL-3 L 1iF 51
Y1~ 5'-CTTCTTCATCACCCACAACC-3', FiEn ¥
5'-TACATGACGCAGCATCTGG-3"; WE KK mGAPDH

519N 5-TTCACCACCATGGAGAAGGC-3', F
514k 5'-GGCATGGACTGTGGTCATGA-3" . Real-
time PCR 21 5154 95 °C .10 min ,95 C .15 s,
60 °C .20 s, 72 °C .30 s,40 PE#H;72 °C .5 min ,
95 °C .15 s; [V 25 o 2 il v fife it £, R U s vy 7=
YIRSk o DL 278995 mPRL-3 mRNA [ AH Xt
ikt
1.7 Western blotting #42] mPRL-3-D2F2 F= NC-D2F2
#je P mPRL-3 & & %9 £k

4 NC-D2F2 1 mPRL-3-D2F2 4 fifi4% 4 x 10’
AN B RIPA 243 ( 4% 1: 500 AiA DTT . 1: 100 il
AR LA ) ) 24 AN i, SRR R L, 1T 12%
SDS-PAGE., VK415, 2141 2 h, N A B PRL-3
—Pi,4 CiE R PBST YEE 5 ¥X,5 min /¥K; il HRP
FRic B EHT R T Hi( 1:2 000 ), %5 iR N 45 ming
PBST VAR 5 IX,5 min/IK, il ECL &G, THE %
WRER
1.8 D REUMRALA 69 2 5 B K B A DNA S92

SPF ¢ BALB/c /N R ( 5250 3 1) & 4% UE 5
0259618 ), it ,6 ~ 8 JEIMS , W [ b 5t 238 ) A 52 6
S ARAT PR, b5 K e B2 B sh i) = 40
F%. BALB/c /NRBHENLT N 3 4, [dl 6 H, 72 A=
FLARAG 8N B Fp /N BUFL IR 98 NC-D2F2 3% mPRL-
3-D2F2 4 f, BRI ECh 2 x 10°/6, 100 plo FF
fih K2 g J , 38 A L PR DA A% 235 BORE S itE DNA
BPEIRIT o LR A M GRE T R 1,

®1 XBRHKANMREFR

Tab.1 Groups of experiments and immunization scheme

Group Tumor challenge DNA vaccine
mPRL-3-D2F2/ mPRL-3-D2F2 pVAX1-mPRL-3
pVAX1-mPRL-3
mPRL-3-D2F2/ mPRL-3-D2F2 pVAX1-Ctrl
pVAX1-Cirl
NC-D2F2/ NC-D2F2 pVAXI1-mPRL-3

pVAX1-mPRL-3

i BIO-RAD Helio % K46 13 BH il 4 pVAXI1-
mPRL-3 1 pVAX1-Ctrl F5,1.2 g Bk F3fl, #%
FRBEDURR G 0y ik B BB N 2. 4 e /(R -
UO) FEREFI IR S 7 d B, TaI R 1 JE R S
NC-D2F2 ,mPRL-3-D2F2 4 g 25 /)N 5R 22 00 L AR i
GG 14 d kAR 8 d BRI IR A KAF L, WiFhs
R RO g R AR SR AR W mm® ) = K
2 mm ) x 5548 mm )’ /2 ], il g A K i £k . i
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SE/NERAEAFIE O, 238 e A7 28
1.9 %itsam

SCE R Dx + s , R FH Graphpad Prism 5 4t
THECPE, 41 18] b3 R A 22 53 T ( Two-way
ANOVA ), Kaplan-Meier 7% 2 il 4= 47 i 26 3 H Log-
rank test 37, A P <0.05 8 P <0.01 F£/R2E5HEH
Aot F .

2 H#R

2.1 M H#3E pVAX1-mPRL-3 £ 207 4

F 8 () F 4 FORE pVAX]-mPRL-3 48 BamH [ #il
EcoR T WEEVIG #EAT 1. 2% Bt IE AR L vk , )
J& pVAX1-mPRL-3 M55 ( W UITH 520 3 kb
1540 bp M9 R Br ), & WL HAh 2471, $2 78 pVAXI-
mPRL-3 SZ ki @t K1), P8R R,
pVAX1-mPRL-3 H14fi A i B¢ 5 GenBank [ mPRL-3
JP AR —3 H A2 | i — Lk W] H 4 204K pVAXI -
mPRL-3 ¥ £ .

B
bp M 1 bp bp M 12 3 bp

—bown

E1 T|AHAFREHK pVAX1-mPRL-3 HIEE
Fig. 1 Indentification of recombinant
plasmid pVAX1-mPRL-3
A: Amplification products of the mPRL-3;
B: pVAXI-mPRL-3 digested with BamH I and EcoR |
M: Marker; 1-3: pVAX1-mPRL-3

2.2 #:4 pVAX1-mPRL-3 /& QM7 %3 # % mPRL-3
F Gk

JAfi pVAXT-mPRL-3 7EFAZ AL 33k, FEA
pVAX1-mPRL-3 Fki P 3l A T IgK 15 5 BF 51,
pVAX1-mPRL-3 5 pVAX1-Ctrl 43 5l £ Lipofectami-
ne™ 2000 Yk QM7 4 48 h 5 AR AN 515 3% b
1% , Western blotting 554 &2 ) 7R, F5 44 1 H2H Jiok
pVAX1-mPRL-3 f9 QM7 40 il & H 85 3% i A
mPRL-3 #5335, M 4L pVAX1-Curl 9 40 A IE 5
QM7 A Rk, 45 RHE/R, pVAXT-mPRL-3 [iT
REAE QM7 4P BEREFIAFN T
2.3 i &k mPRL-3 /N RSUBR R 2 oo ) - R 2.

i MOI =200 #4182 H5 % Lv-mPRL-3 J& % D2F2
Y, %53t 2655 mPRL-3 % mPRL-3-D2F2 4 it Fl

XTHENC-D2F24ii i, &l 3 A g (i 03k GFP,
TR ERRCRIAF) 90% LA -5 K 3B.C /R, mPRL-
3-D2F2 ZHMJCIETE mRNA b 27EE K, WEH
AN mPRL-3 [ 31k .

M(x10° 1 2 3

25_-mPRL-3 culture
15— supernatant
15— ysate

El2 pVAXI1-mPRL-3 /5 QM7 Al
1 mPRL-3 & B &KX
Fig. 2 mPRL-3 protein expression in QM7 cells
after pVAX1-mPRL-3 transfection
1: Untransfected; 2: pVAX1-Ctrl; 3: pVAX1-mPRL-3

A GFP Merge
N --

o --
B

< 2500

Z 2000

= 1500

o

4 1000

£ 500

= 0

Ctrl mPRL-3

C

Mr(x10°)  Ctrl mPRL-3

mPRL-3

3 @RiX mPRL-3 /MR FLBREE D2F2 AERIH & 55T
Fig. 3 Establishment and identification of mouse breast
cancer D2F2 cells over-expressing mPRL-3
A: Infection efficiency of mouse breast cancer
D2F2 cells with lentivirus; B: Relative expression of
mPRL-3 mRNA; C: mPRL-3 protein expression
in D2F2 cells by Western blotting analysis

2.4 DNA J& 5 % 9% 37 A ML 69 & K Ao 2t K57 52
N R AT 1)
#% mPRL-3-D2F2 /I Bl % pVAXI-mPRL-3
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DNA #1176 77( mPRL-3-D2F2/pVAX1-mPRL-3 )7,
LI AR FRUHE R T2 5 98 T B 400 L Xof R 2 B S
18, 1988 30 d J& , H g /NI S /I T O B2
( mPRL-3-D2F2/pVAX1-Ctrl )[ ( 835.3 +509. 8 ) vs
(1492.7+552.8),P <0.05 JF14H g % B 24 ( NC-
D2F2/pVAX1-mPRL-3 ) [ ( 835. 3 % 509. 8 ) ws

(1543.0+578.4),P<0.01 ], ifi B/ B E A7 3 )
BRFZEE XM BAC P A F 555 us
39.0.38.0d,# P<0.05 X K4B .32), DI L%
$27R , pVAX1-mPRL-3 DNA ¥ i RE % B 5. 3 1 25 3¢
ik mPRL-3 ZLERAPIE D2F2 dififg iy A=, I i K
Tar 98 7N B A A7 ]

#&2 DNA ZEiIFI/NRIBEBEBENERKNEREFENMNROPALEFHA V/nm' )

Tab.2 DNA vaccine inhibited the growth of mouse breast cancer xenografts and prolonged

the median survival time of tumor-bearing mice

Time after tumor challenge ( ¢/d )

Median survival

Group

14 22 30 time( z/d )
mPRL-3-D2F2/pVAX1-mPRL-3 142.5 +59.3 421.9 £370.3" 835.3 +509.8* 2% 55.5°
mPRL-3-D2F2/pVAX1-Cul 216.3 +£35.5 1 060.2 +608. 6 1492.7 £552.8 39.0
NC-D2F2/pVAX1-mPRL-3 228.1+53.2 1009.9 +541.1 1543.0 £578.4 38.0

*P <0.05 vs mPRL-3-D2F2/pVAX1-Ctrl or NC-D2F2/pVAX1-mPRL-3; #%P <0.01 »s NC-D2F2/pVAX1-mPRL-3

Tumor inoculation
NC-D2F2 or mPRL-3-D2F2 Observation of tumor
growth and survival
| time of mice

|

I T T

0d 7d 14d
t

t
1 DNA-vaccination 2% DNA-vaccination

B
~ « +mPRL-3-D2F2/pVAX1-Ctrl
£ 2000 | wmPRL-3-D2F2/PVAX1-mPRL-3
£ = NC-D2F2/PVAX1-mPRL-3
S L
Z 1500
£
= 1000
=}
>
& 500
E
=
= " " +
0 10 20 30
Time (t/d)
C
- mPRL-3-D2F2/pVAX1-Ctrl
150 [ = mPRL-3-D2F2/PVAX1-mPRL-3
% < NC-D2F2/PVAX1-mPRL-3
S .
2 100
—
s
o~ 50
5
@

0 20 40 60 80
Time (t/d)
B4 mPRL-3 DNA %% 577 %I {a € mPRL-3-D2F2
INER PR AR R AR F H R R M
Fig. 4 Impact of mPRL-3 DNA vaccination on tumor volume
and survival time of tumor-bearing mPRL-3-D2F2 mice
A :Procedure of inoculation tumor cells and DNA immunization;
B: Growth curve of breast tumors;

C: Survival curve of tumor-bearing mice

3 3t it

ARHFFEiE 14 RT-PCR 5 7E 4 T mPRL-3 , -4
T HAFIRFORL pVAXT-mPRL-3 , R AP SIS, 1%
JETRL RE 1 7F FUA% 20 M rh R Gk JF 43 W, % mPRL-3
DNA ¥ 1 A] i 98 8% i =ik mPRL-3 )/ BRI
D2F2 4 A, I 2 A e /N BR A AR A7

BRI T, PRL-3 /I BRUBA 5 [ 40 M v L
ST PRL-3 ik B SR 40 &R A2780 MK,
A BE B0 il PRL-3 K22 3k 19 /0N BR 45 W o 40 i 3R
CT26 Fy A K WFSE 7 E— 2 & 3, PRL-3 45 1k
N/ B BT IR v] A %0080 0 N TR M 5 36 38 PRL-3
Y B16-FO .A2780 F1 HCT-116 e 4 it 7645 B3 rp i
HRBALMIE . DL _EWFS NBUIARIG T 19 A B
PRL-3 HUAX} = 335 PRL-3 (18 A 4 gk #e k2 4m
TIVEF (L DNA 92 1 S 09 J s e 4 3 ] s
ik PRL-3 BiRE R4 K, H ET M AL ER R B B .

AHFFEH, B e mPRL-3 (1) DNA i i A4
T, % iZ DNA 9% i 10 Ak 5w B 5t 3% B0 AE X
pVAX1 EAZFIRE Mk rE b, fER ARG A T
Kozak J¥ 3l 1gK 155 k. Kozak J¥ 3 H Fl F 425
FE PR 7ML 40 A P i 3k K 5 TeK 15 5 BK AT LLAR
7 mRNA B2 P R BHRRICR , 1 5L AT Ik 3k
(AR FAAE 5 | 3 PN 5 ), DA T A8 S2F 44 Y e %8 A CD8 ™ T
A R e 1 e R R 1)y R
T EIA mPRL-3 ALY D2F2 40 A, I i 3
v R AR /N BRI B R R 9k A pVAXT-
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mPRL-3 DNA % 1 (1) 33 J5t 4 83 ks T ABLAA, 3% —
g% I T LIS DNA FE 1S A DC, ST R 1Y B
BePE 5 T LK DNA 5 AR G e 4 an Bz jk £
A LGNS ), A X S0t [ B R A A
A ANEPCR , T LLANE TR A i R R 4
DC, SCHLA R % A ALAY DNA #5428 R 40T LU
FEXTHLARTCHA St BRI RTEE TR b 2 45 il
BRI, DTS B e A ) G BE RN, 3 R by 7 e
ATLALLA S 1 2 F IR XS 2 K A DNA
BN TAR 5 5 S PUIR Ry = A, 88U 2 MHC 1
o 1AL, 5% T 40 g e 2 AR ST 45 R R
7N, #3K mPRL-3 1) DNA 285 % 5 £ 35 mPRL-3 1
LA AR A ELAT B A A RN, O W R
Tar9ed /N B AE A0 AR YR B e A6 D & B, /N ERAM D
ML HE mPRL-3 AR I B0 S T (B &
), PRI G A IR O T T o S S

ARWFFELL mPRL-3 F 48 55, R F DNA e 77 5
Ol e A 4 U B T R IR, S PRL-3 DNA
PE T AERIR YA 7 rh 1 PR S T — a2 19 S AR B
JMIEe TAESEE T —E #Al, {H PRL-3 DNA S
TRYT IR A o3 RN A B AL v N BH B, A R — 25
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