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[ E] BH: WEH AT ERETF( epidermal growth factor, EGF )FT AL A= i, Z( angiogenin, Ang )4 A N IE AL FE il
AR A, IR I A RS F R RE . ATk FUHFERE TR AR ECF A Ang 34 B R, 7o B m 3R ik ik
pET28a( + )i  AEE 4 F3k okl pEGF-Ang, F-7E KT TE TP Rk 1% & E 1( EGF-Ang ). 4 DEAE-Sepharose FF [E T3¢
Pk ZAralifb e, A MTT 2R &2 PR (YN . B85 3R SDS-PAGE FIHEZF14 40 b 2 B AN AR 11 A0 20k i o5 Tl TR it
HEH B 18.6% o AT HERIIR Y EGF-Ang H4H 85 H REW] S b Hep2 4HMIRY A4S, TN SE A MA104 21 Jf 04 1F 4 A4
Ko &it: MAHEH EGF-Ang FEMRIMNG T BE#38 EGFR /Y Hep2 410 EAA B B M5 1/EM .
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Construction and Expression of the EGF-Ang Fusion Protein and Its Biological
Activity

YUE Yu-huan, ZHU Ping, ZHU Dong-dong , ZHANG Guo-li, LI Shu-min, LI Tie-zheng ( The Military Veteri-
nary Institute, Quartermaster University of PLA, Changchun 130062, China )

[ Abstract ] Objective: To construct a humanized fusion protein consisting of a EGF linked to a human angiogenin
( Ang ) and evaluate the potential of the construct( EGF-Ang ) to target and kill tumor cells. Methods: By using of genetic
engineering techniques, we constructed a recombinant expressing plasmid pEGF-Ang, and expressed fusion protein accu-
mulated in intracellular inclusion bodies. The recombinant EGF-Ang proteins were purified through DEAE-Sepharose FF
chromatography in the denatured condition. After renaturing process, the cytotoxicity was measured with MTT colorimetric
assay in vitro. Results: A novel fusion protein named EGF-Ang was constructed and expressed in E coli. Analysis of SDS-
PAGE and thin layer scanning results showed that amount of expressed fusion protein was 18.6% in total lysis protein of
bacteria. Cytotoxicity analysis showed that the fusion proteins could inhibit the growth of Hep2 cells but had little influ-
ence on the growth of MA104 cells. Conclusion: EGF-Ang fusion protein had definitely cytotoxicity to Hep2 cells which
over expressed EGFR in wvitro.
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* YRR R AR A SRR Z R, DAB389-EGF %, {HiX e FH X HIMNE R R, B
T A K F 32 1R ( epidermal growth factor receptor, A ARR A S v Rl S AR iR 2 K R
EGFR ), TE45 Wi 3L Wi | v T &5 06 s 40 o 2 1 o0 SRR . LRI A E T LA B AR K epi-
FRUI2 D0 O AT B AT L P 3 4 3 4 1) 5 ) dermal growth factor, EGF ) A& &, LI A Il 4 A= i &
30 Ao A 07 ) A U B P B T TR A 3 ( angiogenin, Ang ) AFEME A I N IRAL AR A, IR
ARG, X B2 S 25 YNRYT . BEE AR DT G B R R EGFR A MR 40 i( Hep2 411 )Y
SRR KR, S 1 25 e g T SR AR B 4B AR BEHEAE R, itk — 20 R4 B B AR e i S P 1) B A 7
HAH RN AT o A o L R a5 7R R TR

RIACE EAEE 0 S 0 259, A 50 /N R 1RO R
PERRAR R AL . ENAMEE CHEIFFRIA T REMEL % [AEBMEA] IR 1963-), M. 4. SMHITEAL 1
HRBA e BEA G R M B, 1 DAB486IL-2, L RIBFAE S, R AR TR 25 gL
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1 #MB5FZ*

1.1 PRAR TR

KAFEE IM105,BL21( DE3 ) i1 AR % {547, & Ang
FLPR H Bt T 20 TR pETALS VRIS EGF JE A B i
41Tk pEGF401 4 A sy gt
1.2 k5]

FR I 4 P U i L Taq DNA 3R 4 i . IPTG , DL-2000
Marker( Takara 23 7] ); T4 DNA 3% #8 . DNA 416387
& RNA [if{( Promega A F) ); 519G BT 510 %E Fr K
HEFEEYAFSEN . MTT 5 £( Sigma /A H] ); DEAE
Sepharose FF( Amersham NCIDE
1.3 EGF 3L A Bty il a5

RS EGF JEH P51t 2 4519, Mo
A Neo I A1 BamH T B Y7 5. AR, pEGF40
AR, PCR &4 EGF Bt #3444 : 98°C 5 min
AP, N Taq B ,94°C 1 min,45°C 1 min, 72°C 2 min,30
eycles, B¢ i 72°C ZEM 5 min, JH 1% B AEHEEE I fL Tk R
I PCR #3410 45
1.4 FHRIE TR A 5 S e

# PCR ¥ ¥4 1) EGF & K Jv BRI TR pETA 43 5]
F Nco I 1 Bam H T XUEGY], RIS 5S4 B 5, Wiz-
ard PCR Preps DNA Purification System mleaifh, — &
PL—E LIRS 76 T4 DNA FEHERGIOME T 4°C B4
SR LT CaCly W5 AL 2 Z KB IM105 w1, F
BT RIRRE R A SR A b, 37°C ) B R 12 ~ 16
h, PR AR RUTORE , 264 S PR ) 8, Bkt BE M
Jik pEGF-Ang , X H AR 47 B U FF 5100 22 A i — 20 56
RGBS T R AU R i BE i o (N I W s 2 B 1 A
pEGF-Ang A AL 2 SEL I
1.5 HEHEAMNEFRE L

¥ pEGF-Ang TR ¥ b 2 R K B BL21( DE3 )Hr,
PRBCAA B VSR T 5 ml LB R 3538 h 37 C R R 5%
Z 0Dgyp =0.6 ~0. 8,11 IPTG ELXHKFE 1 mmol/L, i
T3 h, BOWER K, 22,12 000 g B0
20 min 23 HICEE B3 AIITE . FH SDS-PAGE #5315
PRI ERIAE O, OF FHEE RO E B M E PR
BTy g8
1.6 LIRS a5 5Pk

W B T DA A B IS R PR 28 MR TR L 9T
P 7 5 T T S fre A L, B0 5 L DUTE A A 8
mol/ L IR 2% 1Y) 224 fiff W %5 itk , 25 0 W % B3, 7E DEAE-
Sepharose FF #1 [ #4746 FE 43 25, 82 Ve i &, SDS
VKA . FHIZE ATV 2 PR A AL i LR R 2 1, T 2200 oy
SR I 5 % KA 260 nm, 280 nm &b B4 W WA, LA

WA R . BT AR
MR mg/ml ) =1.45 x Ay, —0.74 x Ay,

E1 =#HRH pEGF-Ang FI#IE
Fig.1 Construction of pEGF-Ang recombinant plasmid

1.7 FTIEFEAMLE( Western blot )

P bR AR R B B R TR AT A R L,
3% ) BSA B, 5—946, ks S PR .
o PP RN S — R Rt Ang 240,
JH PBS DL 1: 500 Fi B, 25 Pl il EHi e 1eG/HRP,
A PBS L) 1:1000 #i . DAB i fa.

1.8 EPEE A MR MTT 5 )

FHish B 223k EGFR 4 Hep2( Mg ) 40 i A1 1F % 41
LU MA104C A6 55 20 b )G i) 420 14 1 A 400 R ik
W5 55 F- 11 Hep2 F1 MA104 40 & 10% G 4= 3% 1Y
RPMI-1640 15378 i) 15 A0 M8, 18R 20 B v 2 %8 2
10* ~4 x 10* 20 i/ ml, #8096 FLEFFR 1,100 pl/
fL.,24 h 5 Kalife i AT ROV R, W IERR W S %
#fL0.1 ng,1.0 ng,10 ng,50 ng,100 ng e BRI
AR 2 Fhai e, BB R 3 S PAT AL, 5K
B ST BRC IS AR S AR E O AXFIR( R
RS ). 37°C 5% CO, B 3746553 3 h JaBfLm
A 2.5 mg/ml B MTT ¥ 30 wl, 4k4EH: 9% 3 h, 3¢ 1
T, A DMSO 100 pl,#%3% 5 min, 55 F WL ik
4 AT RS, T 0Dz nm WRYSAH

2 5 R

2.1 PCR V¥4 EGF KN 7 Bt

ME A B 2H Tkl pEGF40 H PCR 9788 i & 4
Nco [ Fl BamH T B Y147 &5 1) EGF JE 8 | B, KN K
160 bp 7247, 5 HUIAAFC K8 ).
2.2 FHKIKFHL pEGF-Ang 1

B e a0 R Neo T A Xho T YT, 45 51
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T 29 530 bp AR KNI R BE, 150 B B 40 ok E
Fa s i, 30 43 A ¢ B A ) R 4L R 1 A% IR
G 5 HESR SE 2B . pEGF-Ang BEFH] 4 2 45 5 I
P\il 2 )c

B2 EHRH PegF-Ang HWEETILE
Fig.2 Restriction map of recombinant plasmid pEGF-Ang
1: pEGF-Ang/BamH | +Xho [ ;2: pEGF-Ang/Nco I +BamH [ ;
3. pEGF-Ang/Nco | +Xho | ; M: DL-2000 marker

2.3 HAFEAMERIE
SDS-PAGE 43 #1228 , 78 &2 B IR FR 3k S ULV h 9 53
w220 kD A H — K B RRW(E3), 5H
WA SEAAHAT , 1 16 B AR S b7 DL R 2 T %o B ] v
AEURE 57 B 247 A s B S, U IH T 4 R AR 1 R T
U EIRIA R L XA, M2 R R, B &
1o R AR SRR AR R Y 18.6% o

B3 RiAFHH SDS-PAGE 51
Fig.3 SDS-PAGE profile of expressed product
1: Induced somatic protein of BL21( DE3 ) ( negative control );
2. Protein marker; 3-4: Induced precipitation of BL21
( DE3 )/pEGF-Ang; 5-6: Induced supernatant of BL21
( DE3 )/pEGF-Ang; 7-8: Induced somatic protein of BL21
( DE3 )/pEGF-Ang

2.4 FEAE ARSI K R NI AT

238 DEAE-Sepharose FF #4061 EGF-Ang &
SliRETA 85% ( ULIEI 4A ). SHMaIN & B B R 1. 36
mg/ml, GRS R EHE AT 535 Ang Prik

KA K 4B ).

4 #h{LEBR SDS-PAGE 747 K E Western blot £E
Fig.4 SDS-PAGE profile of the purified proteins
and Western blot

1: Purified proteins; M: Protein marker; 2: Western blot

2.5 RbGE A TEEH

S ZE R R, EGF-Ang 41 MR A X i B E A
EGFR A M J 41 i Hep2 #4281 A5 W Sk A4 0 4 1 1 .
i % 5 1 e BB E A 36 0, EGF-Ang 5 #H 75 14 4 Hep2
a2 T R A K P T 1 P B S SR 40 R ) 6 T R A
HERCFR 1), WA 28 T 2R A0 R 2H 20 B ) 2 K T
WOES ), S2BEERIA R EGF-Ang 541 85 A IE %
LGN MA104 A9 A= 84 B B2 26 1)

5 EGF-Ang Bi&E A% Hep2 AR A H1E1ER
Fig.5 Cytotoxicity of the EGF-Ang fusion protein to Hep2 cells
(1: Control; 2: Test)

%*1 EGF-Ang & B X Ffh 40 i 4 K R0 H 5 5
Tab.1 Inhibition of the EGF-Ang to Hep2 and MA104 cells

Protein

(ng) 0.1 1.0 10 50 100

comcentration

Hep, 2.21 8.96 26.73 54.11 61.37

Inhibition rate

(%) MA104 0.66 1.27 2.19 2.81 3.07
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3 i 1k SRR A BUE ARG 21 i EGFR 4y

I AR RLE R AR A RS TR AR A &R
YER F 10 &80 5 — S B PR o 3% 82, il &t AT R S
PERGI MR A EA R . Hrh e A A
T il PR 32k 56, 1 DAB486-1L-2, DAB389-EGF %%, ifij
DAB389-IL-2( 7/t 4 ONTAK )& T 2000 4 3545 35 [
FDA fitfE fibig i, (H R 2 EH A 5 R MR
HUH FAR Y ol 40 P 10 2 2R, TR A A R B R N AR
AT 0 S g2 JE P, 78 I R R b Rl S 30™ F A
PEIV

Bl BT W, AR RNA B 7R % b HLAT 31
I 1 R 0 2L 7 L O L S AR A L o i
AKIEHE . A RNA il 1E A 40 A 75 350 0 o 1l &
e ErE AR R MR e s —E it . A
KM A 4 B ZE( angiogenin, Ang )“b@:#ﬁlﬂﬂ 123 45,
FERRLE A X 4> i R 144 kD I/ NR S 2k, &
5 RNA BEEA WM, kR T B A7 S5 A mag L
BRI K PE I A1, 38 B RNA B9 36 P, A
SRS , T AT 5 M B0 A 1 A R, S 0N B ) AE
T 1992 4F Rybak 25 © V¥ K JH Ang SH0HE #1132
RPUARM R T N R A E R A
TR NFEE A Z IR K526 4N A K 5 & Ak
B B, T X6 AS 33K I 32 7 A 40 i ) O 3 , 40 4k
T AL EH TR AT, 1997 4E Zewe 258144
Ang fili & BP0 % BRBR B 32 R 0 st bk L, Rl A
B AT SR e ZR B A FL AR AR AR 1Y 3 RPN
bR 40 M 2 O 2 1B . 2001 4F Huhn 2600 T T
YEFRFEIERR T Ang AT LAVE b 55 4H 28 1 A9 B3040 43 T L
AR AR 55 G 28 SR M 0 4 TR R ) 5 38

EGF J& NN —Fi/ N NIRRT, AT/ ez
JECPE T LS 40 B 2 T A2 AR 25 A T Ak, T ELL EGFR 1Y

S EGF f#L[5 BE /1 5 TGF-o — FE &5 2%, I it — A4
EGF fili 525 11 AT DA 9 A6 76 i 5T 9 $0UE T B i D g
SR PR M INTT 2 5 1R AR )7, B AT
¥ EGF 5 Ang 17 TR GG . LA R TR, MY
EGF-Ang il & 25 FIZE R I i 40 B it 52 B AT 4 i 2
AT 5T 45 5 Ry iE— 25 4 e LA AR A g D 1k 1 A TR
AR BT 2 2 T RS SRR

[ & % x #f)
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