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Abstract

Objective: To investigate the effects of recombinant adenovirus-mediated co-transfection of CEA
gene and EPO gene on promoting hematopoietic stem cell directly producing erythrocyte vaccine
against colon cancer. Method: The expression adenovirus vectors carrying CEA and EPO or green
fluorescent protein (GFP) gene were constructed respectively, and recombinant adenovirus car-
rying CEA, EPO or GFP were packaged and produced respectively. The bone marrow-derived MSCs
of mice were isolated and cultured in vitro by anti-CD117magnetic bead separation, and were
transfected with CEA (CEA group), EPO (EPO group) or GFP(GFP group), co-transfected with CEA
and EPO (CEA and EPO group), or transfected with no virus (controlgroup). The expression of CEA
and EPO gene and protein after transfection in supernatant fluid of culture was detected by
RT-PCR and western blot in each group. We have checked and obtained the vaccine with
co-transfection of CEA gene and EPO gene by cell red line marker antibody CD71 and GPA, then we
carried on experiments with the vaccine in vitro and in vivo. Result: We have successfully gathered
the hematopoietic stem cells; flow cytometry analysis result showed that there were significant
differences before and after purification (P < 0.05). The expression of double genes (CEA-EPO
gene) and protein shows CEA-EPO gene were successfully transfected into the hematopoietic stem
cells. We have confirmed erythrocyte vaccine with co-transfection of CEA and EPO gene by antibo-
dy CD71 and GPA with flow cytometry. The monocytes cytotoxicity on colon cancer cell line CT26
showed that CEA-EPO group was 57.34 + 1.13% in proportion of 40:1. Compared with CEAg group
and EPO group, there was significant difference between them (P < 0.05). In the experimentation
of neoplasma format, the size of murine growth of tumor was 0.29 * 0.11 cm?3 differently in the
group of CEA-EPO group; the number of murine live time on day was 69 * 6.91 days. Compared
with the group of CEA and plasmid, EPO, the group of CEA-EPO was significant differences in size
and live time (P < 0.05). Conclusion: The erythrocyte vaccine with co-transfection of CEA gene and
EPO gene has efficient anti-tumor effects on colon cancer. It not only can promote hematopoietic
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stem cell directly producing erythrocyte vaccine, but also can produce tumor Antigen vaccine
against stomach cancer.
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R

HH: BFFCEA-EPORRMMBR A B ENTHARERNERCHARETHREHENHA. T B
EPO-cDNA#i A pcDNA3.1 /R R £ Ta A7 5, FICEAZRE B 3T B /pcDNA3. 1R R KICMVE ST, #
ZECEA-EPOEA TR, FHEHiACD117REZR 2 B AL I EE /N B BEE T4, FEHRREER
CEA-EPOE: [ k41 5% YL CEA-EPOMRNAZ F 2& M T4H N, MM CEA-EPORFMEERIE, WEHE
NANBAER, BATY I, T 400 %2 A R E ¥ CEA-EPOXE F A 4 i, ZitREURI4ibiRE
CEA-EPOE: RSt LT AR 1, FRbAT R IL R e 4 e B I A AP AR Py S50 . 4551 TDhYiER
BT, MRS RRE: Al /EHAHEER(P <0.05); fNlICEA-EPOmRNAFIEHR
IEHZE BRI i T4 4k S 5% YL CEA-EPOmMRNAZE (K F 3l , $X75 CEA-EP O XL R 146 L 41 41 Hu s 1 ;

P4 B AT RAB AR EFLAEGPATICD7 1478, F FH PR 40 MU IE B2 41 40 s B 55 7R Th : B FOAE SRR T 38
W5 PO B 0 Mt 5 B 40 bR C T2 6 4 L R A5 YEFH R BE . E LI 40:18F, CEA-EPORE B AL RG1ERAN
57.34 +1.13, BT ZRA. CEAEHHANEPOE A (P < 0.05), /AR A BB TR : CEA-EPO
BT AR A K BT/ A0.29 £ 0.11 (em3); T HAMZHKK/N (P < 0.05), CEA-EPOREH 4 I BRiE
HHIN: 69 £ 6.91K, HTHAMZHKK/N(P < 0.05); CEA-EPOEE FE 4HL7E R A/ N1/ BRI A= AR
HE, 578H. CEAEHYH, EPORHAZ HERALITER (P <0.05). 4d: HEHCEA-EPOME
B bR 1 R ) 4140 8 7 % 45 PR B SR B R VR » B T DA 8-S I 4 PO 5 Tl 40 B AT A PR B
XA B bR WA, RIGRIGT S EERT.

K §Eia
cDNA, CEA-EPOE[M, #4:, 44w, £HE
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1. 5|

Je Bt 5 (eareinoembryonic antigen, CEA), 3 %2383k T 45 17 55 W5 A 38 filgg i AN ik T N IE #2144,
BT, 7ERH T IRPR I 25 B e s bs £, S PR & s 20—, (L7 CEA /KT Re Tl 45
BTG K E K, TRV B RS R 4 e VU R e e % SN, R, CEA Ja 3l AT AR b gg 5
AR YT B L H, J8 30T Ui A 4 5 DRURE S P R0 T e e 4 PR, AT e e A TE 4 R[] . 3 I T 4
(Hematopoietic stem cell, HSC) B A H 35 #r Al 704 o MLk A2 S s 52 40 0 5 R B A A0 B 1R 8 0 8] T ol oy 2
VG T BRAR Ol PROZE 1 s 2040 B A= i 2% (erythropoietin, EPO)s& & ML 434k A B = E RIS A 7, Refeidkid i
T4 1 SR AR LT A A Ak, IR AL AR 2 A, (R R A WA R, TR TS T
W R IEE T RERI[2]. AL T 5 CEA Jx EPO BUEEH (i M40, BERT LAS 516 i 41
SE A AT A e T, AT DL MR LR AL AR B, AR 2 RE A A s, fEb
g e )T ORI E LR

2. MRFAEE

SEEGE K ARG, C57 Al ICR /N AT BALB/C /N, (20 £1) g, MEREREHL, T4 H BRI S5
STy, SR AIMIE CT26 AARMEL, BSA W H RN VIEF AW TREMEW T, %atric /MR
Pk CD117-PE Wik CEA-PE Hiiki e ik alf & PiAE R, WiER. MiniMACS 405548 & MS 43
A, B H R A E], T4 DNA JERERG. & FBR G A VIEE . BRI R S840 3%
Promega A &, Hela 4o A1 7% 2 IE#A 10/ B RAN JERA A 9206 5 (R 7F, 5 RNA $2EGR 7 & H 48
Qiagen AF]; Wik R AMEE R M (RT-PCR)IGHIEINH Sigma AF]; PCR RIS & (Sigma A ).
pGEM-Teasy #/4i%EH47£. pGL3-Basic #ifk. pGI3-promoter #4434 Promega A&7 fh . Wi 204 il
{X (FACSCalibur) /gy H BD Al . &K 3LEERIEH A pIRESIneo. F4LJF ki pcDNA-CEA. 41 i i
pMD18T-EPO. &85 4. BCA & [ 5& Bk 7 & - DMEM 1973 . FBS. & [ . | YR A EF(GIBCO
AF, EEH); BEZEMME DHSa MR HEER 7% R G (MACS) I H i 184 7] PCR X, 4AxH 3k
ST BB A ZE B, 2 R (Olympus AF], HA).

2.1. N EBERERE T 4P EE

SHERE FH AR S0/, BUN R S R, BHERA S D, KB EROVIAAS Sm B, s
AN IR IR 5 O P, USRS e B AT AN TR AR A HUAIR A 10 pl/10”
AN, TR,

2.2. B4R RERAE L RS

EPiiR CD117 WEER /> B M T-40H0 . F 2T 40 ul/107 N0 B2/ U SE40 i . I AE &AL
PUARTR A 10 ul/10” N4HM, JR%E), 4°C~8°CHEE 10 min. AIAZEMWE 30 ul/10" N, 20 ul Frlmx
TR, B2, 4°C~8CHFE 15 min. I 5 ml ZErnii e 4, 1500 r/min &0 10 min, 584 2% FIGH
I\ CD117 ek 20 pl/10" N4IH, 851 FrfSgiEiiin N MS ik, W Je AT i R bric 4 i
A4y, FH 1500 pl ZEriirkde MS A, o8 CD117 [HTERM . 50 iEm i, 1 ml bkt
Ay IEFE I R B AN AR R oK, X SE R R R IC ) CD17 FEVEANAR, Kk RTIbR A, SR,
1 I BV AR AR B 4y 34 Jig BH PR A5 AR AR R AT I 2Rl A 23 T

2.3. CEA BEIF5I4i&it PCR BU¥ 18
fR¥E GenBank ' CEA J#51|LL K pEGFP kit CMV B3l TR a5, FH0-5#E & B REsIY) 5
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51\ Bgl 11 F1Hind 11 Y167 2. CEA JA 30 7151 ¥0/751): 1iif: L5’ -GAATTCCCCGGGACCCTGCTGGG-3,
Tl 5-GCTTGAGTTCCAGGAACGTTTTGGGATCC-3", /4 386 bp, CMV JHZITHIGIMFHI: Ll
5’-GCGAGATCTA ATCAATTACGGGGTCAT-3', Tiif: 5-GCGAAGCTTGGAT CTGACGGTTC ACTA-3,
S s o AR IR )AL SRR B . CEA IR G S SN ((PCR)Y 4. A 50 ul /%, L1 pg DNA K
BB BN Taq B 1.5 U, _ERI#514)% 50 pmol, dNTPs 10 nmol. Ll HepG2 JE k2 DNA Jyit 14
CEA JAah T H B, LAk pFGFP NRRY 1 H 5 F. CEA BT A By A #UE3h%. PCR F=4H] 10%3:
BRI Bk, RSO & A5 2 CEA JA 31 Fr ik

2.4, HEBRAFETLER(EGFP)FRIEH CEA-EPO EARRRESAMIME,. ALFnEENE

F Kpnl #1 Xho 1 XUEGTIEL DNA B 4B R BUR R IAH RIS S, # EPO-cDNA 4 A\ pcDNA3.1
JRKL % SR S, ] CEA JER B3 T 248 pcDNA3.L F kI CMV JE35h 1, #EE CEA-EPO B4R
Ko 7oA HAH MR pAd-GFP/CEA-EPO, o [ it H 1 4 52 2H % 42 B RL pAdTrack/CEA-EPO, HX 1.0 pg
Fiki e NI Pme | ZitAG S5 55 0.1 pg i #5822 5URL pAdEasy-1 V&, ‘A E.coliBJ5183 1%, KA [A]
Y5 2H 5 1Y) 2H I3 B2 R pAd-EGFP-CEA-EPO 3k 3 R A5 25 (50 pg/mi)itk, /N FREUT R DL 1%35 i
PEEEIR UK S0 , 428 Pacl B 1) 40 AT A PCR 97 1 CEA-EPO Jv Bt % s #.2H Jis #5 i ki, H CEA-EPO
BEREF T Sma | B—BFYIAL AT YIP VIS € . H TADNA E4E§H PCR 4ift =15
PGEM-Teasy 3R M, K0T B AL Im109 S22 KT, W Ak, BUHIEsE M 15 5
ml Amp (1] LB B5 323 4, 37 CHRPRLA . L 800 pl W& M 1L AEVH AR AR AR M T, 26 RME T
W52 BRORR 4 20 P A2 S8 S H W B K A . KRB I, A CsCI B Lalifh . alifb i 35 ki H
PBS Mk )G—80°CURAF-&H], MR R TP BORR I . hitbmde, /=i CEA-EPO KA
GFP R[N E AT, Xtk GFP 4t 5, Mg YR .

2.5. EIF4ApakIMES CEA & EPOMRNA EH

SIS AN G TV MR AN O VEANTE, B T N 4 4. A 41U NEE GFP kit gedl, B 41
Jysagli CEA B:YL4H, C 40 8ol EPO 4L, D 405 CEA-EPO LB gL B s 3 AL F-40 i, PL 5 x 10*
ANem? % FEERD T 10 LA, A5 40 IE 90% G EE:, HRAE /4L AT AN AL EE . Horfr A ZH 0\ DMEM 15 9%
3, BAHARHAARIEKMERKSFAEY, C. D AR MOI ) CEA E4H i M EPO B
HARRTE, D 4RI {E MOI ] CEA-EPO BT T 37°C. 5%CO, B FM TR 24 h 5
T 1 FR TR
2.6. ¥ CEA & EPO EEMERRIX

YLl R) CEA & EPO mRNA Z[HFRIAR 2 & RT-PCR J7ik: Al 3 B 4% 20 /38 T 40 A
Irik G R IR RGN, BV RNA J5, FH RT-PCR J512:46 CEA % EPOMRNA [ 7E mRNA
KPHIZik . ] Wesernblot #4631l CEA K EPO &KL, LA B-actin fE NN S,

2.7. FREFEERN

Fege 7 d S50 B 2= B T s Ak K, BEFE 10 M S B0 0.25%)8 5 ABE AL, W

TR, PBS IE¥E 5 min 53 _HiE, A PBS BEHELE 2 Ik, WGBS TMEL, MRIis e
B RIK, B59% 48 h RS-0 T 100 5485 FRENLEL 10 ANLEF, 8ok anip s, it
HOUhR = peRIEME + FME NI A% x 100%.
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2.8. CEA B EPO W E B 454 BTG HRI3R 1S

1E 4 A1/ R FR K2 DI SR DS 2 1, o D 407 453 CEA J2 EPO T4y, tH3% 1~3 JA )G,
REFE/NER, WIS BR AP R TR PR RIS S A R I, - 3818 CEA . EPO iR ) S S i ¥k 7 25 #% CEA & EPO
FER L gz, BRI a] K& RIS XU R L F5 Y CEA-EPO ZL40 %1,  [RIRT e %) i 4 .

2.9. MR RBXIFERE GPA 1 CD71#7iE, RANLBHIESCLA MR EIE TR I

WCEE R S IOYING, JREE WAL A2, B3 x 10°ANgHfE, PBS Peik—, 4HIE T 1.5 ml
EP &, 2 RlInN/NRPIAN GPA-PE. CD71-FITC Jifhk, FAPEXTHE N/ 19G-PE A7 19G-FITC, i
AN BT BT 40 M A 25 2% T b S0 FH A A R LE 26

2.10. FeRLT MR A KR

WEE RIS g CEA-EPO ZL4H 2 i A A1 18/ B AP A% 4 PR SSE E 1A) 41 P i 8 B 4 i o 4 ¥ 240 . )
FTER, BfAWR: g FEMNREENR R CT26 MR E, H/ANRERBCRINL, 2 B %
Sy AN, A S BE A% 1:10, 1:20, 20:1, 40:1 [IELBIT 20 LA BB &8 9R, BEAL 4 x
10* A A AZ 20 ) B 0 I v R (PHA)VE Xt R, 48 /ININEJE MTT A0 PRAZ 20 M R A5 R . BRI R R =
(H4HH OD + FAZ MM OD — %555 OD — AJiK OD)/(4E4HM OD — 4%Jik OD) x 100%

2.11. CEA-EPO EH#41 MpRE SOk L8

A 50 R 35 R S 2 Y 21 40 i 2 1 0T v R RS R 1k FRT RS, RROURE SIZ G WSO A T S AR K I T 45
Y M ¥k CT26, 4% LA L 20 B 4 41, LASE H/INBRL 5 x 10° N4 i B4 F - BALB/C /N R AT 10 il &3 1 R S
il VE o T8 S S RL B 43 ) N8 5 R S T S A A o U R R 11 A K A D RN BRI AR AE I T
B A P U b RO R K, ORI AR LA 3R 1/2ab 5, a AR KR, b AR, K
& $A7 N em.

2.12. Gt RH*

] SPSS for windows Gttt 8 fF 70t b T8 BEORER F t S 56 507 Z2 20 A, RETHECERER F 2 R
3. R
3.1. S F4RRaRIBEER AL TSR

VA A BT 45 . A B HEER AL BT CDA47 FHPE CD117 FH P4 A 44 B i 36.88% + 4.51%3% =7
2l M(90.28 + 3.77)%, #ifk )51 #H i 2 7 (P < 0.05).

3.2. ¥ CEA-EPO mRNA MIZBFRE

RT-PCR 258 {87, 7E 598 bp 1 630 bp Ab4 H3RGF4RF 7 1% B 1 Br, R EHHE L1 CEA-EPO JE[A A%,
1. F Westernblot J7 ARG AL e #L YL HAA RN Yy CEA-EPO 185 5 3R 1A S AR 113 1f 41 g
CEA-EPO KiA/KY¥-. SR ER, Y CEA-EPO Myifk T4 th rl & il 2] CEA-EPO IRk, REEHLAI
YL AR CEA-EPO [IRIE (A 1).

18] B AH 22 WA SR 7R 3K GFP ORI Ye2H To 9% e R ik , CEA-EPO 5 YL 4H m] L K i 4 0 % e (A
2 F7R), o B ZH R 55 I Th 5 G .
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Figure 1. (a) The expression of EPO and CEA genes by RT-PCR; (b) the expression of EPO and CEA proteins by Westernblot
1. (a) &M EPO #1 CEA EEHIFIE; (b) Westernblot 75354&M CEA #1 EPO BAKIA

Figure 2. The EPO and CEA genes showed
green fluorescence (X 200)
[ 2. CEA-EPO #LLARIMABLREIN

3.3. CEA-EPO EFEE 4T MAEH RS

W E % 2H 0\ Balb/c /)N R A0 & AN R 75 2 A0 4l i % v, B 36k CEA K EPO ik I S ik 2k 4y
B, N ML R AR FREDUA GPA il CD71 #rid, BT RAHEAT 20 GPA Fl CD71 45 340
T 1): FH C 44l EPO ¥ 4L4H AN D 40 CEA-EPO #5 YL4H ] DLAG %50t ) 41 40 il 52 [m 5% 4k o

3.4, TUEHILFE AT 4TS S HY A5 Sl

CEA-EPO JE [K] L4 Y 21 20 it 728 1 B0 ) PR A% M L) CT26 4RM R ARG /E T, W22 2, 28 v o) bt i
(PSR AZ AR T CT26 4 K45 76 F B T A X G2, O 57.34 £ 1.13%, (p <0.05), TfjFLAt2H(1:10,
1:20, 20:1)FLEE YL ol () R A1 A Giit2f i X, FEELBI Dy 40:1 IF, 2 HA bk £ 40 A iR 4 E 40:1 LA
AF, 2 T RS B i 1) B 4 X 435 g e 20 ) A 05 B AT I R R S vk
3.5. CEA-EPO #5341 ‘AP B Ry A SCLE

SRR XU DR LA Gl 21 S0 60 28 1 6o P e B A B SR R, kA, R AR KRNy
W Z344H 1.33 £ 0.11. CEA-JETE A 1.27 + 0.27, EPO J& 140 1.65 + 0.22, CEA-EPO ¥ 120 0.29 £ 0.11

(cm®); LN R BIH I B 25441 35.149.16 K. CEA 41 36.23+2.88 K. EPO #1141l 35.91+2.11
K. CEA-EPO JZHiZH 69 +6.91 Ko JHR 1AL KAFHL L/ BRI AL A7 I [R] WL I%] 3 &l 4. CEA-EPO JE Hi 4
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Table 1. The positive of GPA and CD71 of erythrocyte vaccine (%)
1. 4I4RBRIET GPA #1 CD71 BHIEZR (%)

GFP R CEA 3L EPO #4eH CEA-EPO #u4
GPA 23.14+1.43 31.89+2.12 69.17 +4.31 82.31+7.11"
cD71 32.87 +3.54 43.77+2.13 59.33 +3.99 71.11 +554™

RS AR EE, p<0.05; 4TS HABZAHE, p<0.05

Table 2. Mononuclear cells in peripheral blood to activate cytotoxic lymphocytes (CTL) to CT26 (y + s)
2. BEBUERBAZAAEXT CT26 AAAIRGIER (%) (£ s)

I ECL 20T g 4 A CEA JZTH EPO % i H CEA-EPO %1
1:10, 10.451 £ 1.11 1499 £2.21 11.89 £ 1.42 13.89 +2.21°
1:20, 16.89 £3.72 17.15+5.11 12.59 +3.11 2432 +3114
20:1, 19.11+3.43 12.04+3.11 17.02+2.12 29.09 +1.21°
40:1 17.15+1.31 17.11+£5.22 26.11+4.78 57.34+1.13"

oy HA AL, p<0.05; A4 HARAMLEL, p>0.05

2.0-
£PO
mE 1 5- —
S T
Q 1.0
et
= 0.5-
== CEA
00 T T 1 )
1 2 3 4

158 4; 2.CEAJET4L; 3.CEA-EPO JEit4l; 4.EPO Sl

Figure 3. Immunization with erythrocyte vaccine markedly
inhibited the size of tumor growth

[SICRIPVE-YeSBe = CARL: b =P oy b o g P N A )
1001

=
<

o
<

L

/B ) A A7 I TH] (d)

0 T T T T
1 2 3 4

125840 ; 2.CEA 4 3.CEA-EPO M Hi4; 4.EPO &4
Figure 4. Immunization with erythrocyte vaccine markedly

inhibited the murine live time
4. WUECE AL 4T 4RARE & XN R AV E R B RS20
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TE R R /IR /IS BRI AR AZ I IR) 5 T, 528 3804 . CEA JE T 41, EPO JE T 4 2 W) 22 57 5 B i 24 7% (P < 0.05).
4. ¥1ig

SR FH AR Tk DRG0 75 45 17 I T8 P Jie ) 21 20 AT Dl B 928 2 vV T T IR I e E B A A HiE, 4t
JE A £ 40 T DA S AL 72 A G e B I I R R CU P IR 2 J 5| 2 5V [3] [4] [B], LA T B i 2 feik
MF4HA, 2 MR PR 2 I — Rl gi e, 754 i SR 3 Eh 202 50%, a4 8 (A T 18 i
SRR A IR Th e, LA AR A2 H ATV S R B SR NI ARG B B R g
F B IORG M . DNA MR PR P B SO A B Rb R T 1 A B Ak 1 R 4
P T A TR AT IR LR B, H AT R — b VR YT S A B R BT 6] [7] [8], 4
PEVRIT AR FRERA 2090, AL 4R iR YT I LR .

WA RN, SR 4SS A PR AT DL 52 SOB0E E N 52 AP R 0 S 20 i 1) 32 B SO A ML
JE(MHC-1)il 6, M-S EUZ 44 CD8+T 21 M Bt Hi A S M ROBOE IG5 . e Ah, PR SA L&
DM LI I MHC-1 28 SCS CD8+T AL ARG I, 1 Lo H50H5 78 7 b i W SR F 5 7 B I 20 4 A E
JiyRE 3% ¥ )R] 47 M [9] [10] [11] .

R LLAN AL S 3R (EPO) & — FlvNVr FHESR UMM R, 2 5 IFZAIRAK K EEE, fefeitim
ERAEMMEREE. ROMIA R IR RN I . o RN 2040 R 2 ) 32 B B R 7
EPO A kit ifn 40 i ) AR LD 4P 404k, IR Zh T AR it r 24 395, (b mar B AMA R, 405
PETTREAM B AN AL, (RHEF LA T AR, NK A 2 DR 40 H Bt o8 968 S e 1 FH o
BAVEARTUIRE T b R = 5 75 Igg PoJE r) 20 40 i o] LU I EPO JE BB IR IG T4t P . 5 5 2 Re T 40
ol 3 I 40 i R FLAE R AT 4l oAb K B AR [12] [13] [14].

FEIRBUE S —Fh 2> T8 150~300 kD (B 1, 45% N AR, e AR, Bk, FakEL
KRR . CEA J& T yEskE M 16 MR ZFKEM MG, A3 CEA Kk 29 NMEER, Hrb 18 MEFE
%o CEA (gt RIAL T 19 5 L tifh . Ji R Bt S A2 fe S5 R AN 4 5 1 Jig A G Hi )i 2 —, 1965 4F Gold
H Freedman %6 B NS5 20U I, RIMIGESURDUR, FZAAE T IR LA TE B HZ RATAIT
JIE, IEHMBAIMIET CEA S8, X145 Bl iz, Ih PR nT LR A 008 1 s bR SR D,
{HIfLjE CEA fE4 BIE TG « R VPl R #E B ZAE FH[15] [16] [17]: CEA 7E1EH A A P #7375 3 JE4F
SRR AR AR A €, T PR AR o R U T R 4 T 20 B B R bk L 4 B R AR A R
11t 36 3 e Tt o e R LB K e BT I T . R R S MR T A T — AN R O R A i
Y. BT CEA MG VRS, —MABE S REHUA ™ 4G R e | S, R (1 e % R G o2 iR il
I8 4 L 2 T () T TR, of eyl 4 B b 38 T G RGN A, RIS CEA MG R, i Sk
AR P T G 28 I R TR R 9 — AN R A [18] [19]

P T s e v T SR I LR RE N 0 1 5 2 A rh i A 25, U0 B A% R B 1 N P A T R
& v J R 2 P )i R AR KT, AT RS B R S A ORI AR o SIS R 7 1 kb K/ CEA
JERENT Ik, #E T CEA JHEN 1 EAZRILE A, Frigidi) CEA B 3)1H BRI A s, ¥ EPO-cDNA
i\ pcDNA3.1 BRI 2 wfEfiri, H CEA E:KNJE3hT# X pcDNA3.L Tk CMV B3I+, M
CEA-EPO EHAFfiki. HH, ¥ CEA JHz)Fi#ERE] EPOCDNA Liif, MERIEIA. BATE CEA-EPO
RSNG4 )5, FIFH RT-PCR 7£ mRNA /KP4l #] CEA-EPO 3L, #il] CEA-EPO [%k YL
B

AT TR I #5715 CEA-EPO XU [ i i 1t Ji 1 £ 48 P s Wi vt 48 e A B S o g /R T, Bk
AT DL 536 1020 R 17 3 A LD A s 1, ST DA B e S5 A S A s v, Rt I R YA 9 TR () 2
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M.

B BEYT M P T R DR B A R —, T AR RS AN 0.5%, TTE
AN LA B TEAR, BRATAIRE S R SRR Bk, M TR R s T PR bR IC s, B
SOREDURRE LS G0, FHASBIPUR R IREBRIERE I AT 4058, BRI, Sh47 . S RIS Susema s,
FRAT 1 L0 M 0 20 2 w25 [20] [21], TR 1R 48 CEA-EPO 3= PR Mg 82 il g 7 JE 1) 0 40 0 928 1 f 77 v 7T L
TE 45 W9 (R B RV T

ARTH 45 R A TR 40, I HLE 1) F A R 4« CEA-EPOMRNA JE [A] ) £ 41 0 2
ARG M4 R aifb il 5 R 2 %P < 0.05); ¥l CEA & EPOMRNA FlE [ K14 )45 5
KU & MT4HMAR b G CEA-EPOMRNA EE[K 82, 3k45 CEA-EPO FE[A L% JLar A% v N H 48
LT B A hR E PR GPA F1 CD71 brid, ZLHRAMHKFRE GPA il CD71 RIS LA B & TR 4. i
A B UE S22 40 M2 1 55 75 BT s F TR AH G2 T 0TS T A A B vt 45 e 4B &R CT26 Al R A 1 F 3R
W: fEELGIN 40:1 I, CEA-EPO ST AAG1EA N 57.34 £ 1.13%, =T 4%l . CEA 411 EPO %
4P < 0.05), &P BB PERT 7L KB CEA-EPO ¥ T 4R 19 A KK/ 0.29 + 0.11 (cmd);
T HAR & ZH KNP < 0.05), CEA-EPO R diZH R Mid I/l y: 69 £ 6.91 K, T HARE 21K/
(P<0.05); CEA-EPO ¥ i 2 75 Mg K NN R A A7 (8] |, 572344l CEA B4, EPO # 4l [A]
ZRA G FE (P <0.05).

AR SEBG R FH S e Rk P M 1 40 HSC, W/NRBEE . R T4 HSC, it AT R A4 i 2 BR 1)
B 23, WA RRIC IS 22k R A4, ARHE CDL17 (31K X IX Lo 0 B fifdt — D I REABR FH It 203k, B %
{147 0 60 VS 4510 v 7 B R AL s 0 5 11 4

FEARTW T 5T CEA-EPO LI AH MBI 1 FHAE /N BR &5 I B HEAT TR FE,  3X— VBT 3R
R TR NN T B R e v B B R L, FRATIA e SREE RS I 7 VA SRS B 45 5 s B 44
A CLR AL #5 R B 00 T E B S A IR G AR . 55 2 AE T 40 I e i 4R i AE AR SRR
B AT HAR TSRS 00 PR LG MOAE L, R DR 1 2 0k R B JER P 214 R RT DA TR B SR
Rk 22 SOBOE SR 2 47, D ISR e SO, A R g PR BT LRI ST AL, AN U SL T
CEA K EPO XU i il A M i) 4L At e v, A BRAE DS ity iR B AR A .
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