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Establishment and identification of transgenic breast cancer mouse model with Her2 overexpression
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[Abstract]| Objective To establish a transgenic breast cancer mouse model with human Her2 overexpression and
to identify the mouse model. Methods The purified exogenous plasmid pMDI8T-MMTV-huHER2-EGFP was
constructed and injected into C57BL/6] mouse fertilized eggs by prokaryotic microinjection method. Then the embryos
were transplanted into the fallopian tubes of pseudopregnant mice in estrus simultaneously, and the offspring mice were
obtained. The genomic DNA of offspring mice was identified by PCR method. The expression of Her2 protein in the
breast tissue of offspring mice was detected by Western blotting analysis. The pathological changes of breast tissue in
transgenic mice were observed by histopathological section. Results Her2 transgenic mice were detected by PCR
method. Western blotting analysis showed that, compared with wild-type mice, the expression of Her2 protein in the
breast tissue of F2 generation positive mice was significantly higher. Histopathological sections showed that the breast
tissue of F2 generation positive mice of 25 weeks old had an obvious carcinogenic tendency. Conclusion The transgenic
breast cancer mouse model with human Her2 overexpression has been successfully established, with stable genetic and
spontaneous formation of breast cancer. The biological characteristics and pathological changes of the model are similar
to human breast cancer, indicating that it can be used as an animal model to study the development and progression of
breast cancer.
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FUIRIR KB R R fE

B LU Sh AR S B AR
A R R DL K RS R, A e B DR/ N B
JR G T A LA 1) A i o B A i S R 1) g T A
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growth factor receptor-2, Her2) [N 8 7 T 4L 4 &
17q12-21. 32 L GRS AH X 73 i /o 185 000 f) %5
NS ARRERE 1, B B A R BTG 1k . 7 S8 b
RSV 22 I 5 T L e B9 S8 R e S5 e 9g
Mo, Her2 JEAH S8 9734 8k 323K, Her2 3%
K5 M i & e R R R TR A B VIR,
BB A 10 B L SN e 40 e i) Her2 45 1K P
FCARIT IE # FLAR b K2 &5 10~100 5, % F Her2
BHPE 220 B R NS fde e 1 ™ o i 5 A R AT O
ZA 2 IR BRHLG SRy 7 Or s8Rt . Bt @i sr A
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Kodak 7\ 7], Her2 ffsgEHiiA Sy CST 24w 5~
a4 12 1000 Mke . oAt H AR 248 1 [ 7 5l
B A el .

1.2  pMDIST-MMTV-huHER2-EGFP ¥ 4 Jf %
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DNA, DL H B 534 MMTV 3 3 1 ¥ 415 LA
pENTR23. 1-ERBB2 Jii k7 4y #5% #ix § # huHERP2
CDS Jr Bts LA pCAG-Cre-EGFP J5i b Jhy B2 Al 47 4
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1.4 PCR%%Z Her2 3 A H DAL RAE 4
SR 2 I TR R LA (2 5 mm) F LT AR B
21 DNA, H PCR X} Her2 J7 B A s 35 Bk
BHE G /N BRL 5 B 2R B C57BL/6) /N RS AL AR, 7
ARG A I FAL A . A 5 1 10 5 | 90 7 5 hy
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AGT T-3";# 3" 35 1E [ 514751 4 5'-ACT ACC
TGA GCA CCC AGT CC-3', R [f 8| ¥ K5 K 5'-
GTG GTA TTT GTG AGC CAG GGC AT-3,
PCR § #5495 CHIAEM: 5 min; R )5 98 CARME:
30 .65 CEE 30 5,72 CHEM 40 s, #E4T 30 ME
;72 CHE{H 10 min,

1.5 B fsepidbn Her2 69 kik 784 C4&
P B 6 JE S ERFLIR LS, i A 4 P B Her2
FHLH BCA RN G EEmER S &,
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IRAZE 1 s R A &3 5 TBST Pk 3 I, ARk
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FHU/NRBTA L 2 5 000 TR BIRASE 1 h, ¥k 3
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L6 sAmBFIL EHC12 B RAET. 12 HiBE
AR 16 IR R AT M 25 Al RA-F 1 Her2 P
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2.1 €4 %% pMDIST-MMTV-huHER2-EGFP
M AL B R PR oA EALER 0 4
Xho 15 Xba | WE§VIIE, # HEEENH Her2 i A
UBFYI 5 2 18] CPEL 1) 196 Bat Jig W68 i L 9k 43 25
VeIl 2 A~ B, BEYI M 684 bp, HAH BURLZE
Apal. 1 .BamH 1 .Sca 1 F§YI, 23505 b 5E R
VKIE 5 B 45 R —20 (- 2), GenBank BLAST
S HT iR AL FURL B AR R 45 2R 5 GenBank
CRIE T A 56 2 —5.

MMTV
—1 Ins promotor — Her2

— EGFP [—

PolyA — Ins

Release for injection ~8.8 kb gl

B 1 Her2 AZRZHEHHETER
Fig 1 Structure of pMD18T-MMTV-huHER2-EGFP vector

Ml 1 2 3 M2
19329 bp
4254 bp
2000 bp 1882 bp
1000 bp
750 bp

500 bp

2  E4H pMDIST-MMTV-huHER2-EGFP
I PCR EEHER
Fig 2 Identification of the recombinant plasmid
pMD18T-MMTV-huHER2-EGFP by PCR
Ml1: Marker DL 2000; 1,2, 3. pMDI8T-MMTV-huHER2-EGFP
cleaved by Apal. 1, BamH | and Sca [ . respectively; M2.
Marker T14

2.2 HHRAFRDRA PCR EE B A s
JFRLI) SZAG SAE AR BRUS 73 10015 31 60 H/NE
#B4r PCR Y g 45 5N E 3 s, 45 /R Her2 J
IR B & 2 B A/ B R R 20 N 28000 ) )5 360
FER P SRSV A L I3 9 H Her2 JRikE
AN 9 HE o S B A BN AS G 4k 2L
o g 4 AR JEE s T 1 ASFARBHEERAE 4026
A HRete e s I R/ R

2.3 EHOmigepimaan Her2 6923 F2 L6
JA B R /N R FLAR AL 2 Her2 2R A B RIA =
e T R A B AR BN BB )

3 Her2 SRIZEFEFRFE/NRE PCREMLER
Fig 3 PCR results of Founder transgenic mice
with Her2 overexpression
PCR detection results of Number 1-25 mice. B6: Her2 transgenic
mice (—); P; Positive control group; N: Negative control group; 12

and 13: Her2 transgenic mice (+); M; DNA Ladder

Transgenic Control

4 EARGZEERN Her2 EAEARALMRIX

Fig 4 Expression of Her2 protein in breast tissue

of control and transgenic mice by Western blotting

2.4 AR Her2 Mar2 X B/ IR A LR HE L
s ANRFUIE T A A S AR EE A B
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S A RS R U by B B I SAD 4/ BRACH
3 Ko Hrp 12 MR e AT /D MFLUIRSEY K
LA AR A S A PR A= I I (8 5B

12 J 16 Ji e AR A5 /N BROA FLIR I 2R (] 5C.5D)
25 JAWE R AR T /I BRPL R A W A, HL s B SR R A
J AR AR ) (B SED . 45 R UL BT A I H # 2 Y
Her2 5L P/INRBERS1E 25 J8 2 A7 A A= EFLIR R
SRR 15 90 25 5 B A 0F 5 i S At L R e sl
LSt

BS5 HERNMIBRAANREZUNE

Fig 5 Pathological changes of breast tissue in transgenic mice

A Control mice of 12 weeks old; B: Transgenic mice of 12 weeks old which has been given birth; C: Transgenic mice of 12 weeks old which has

not been given birth; D: Transgenic mice of 16 weeks old which has not been given birth; E: Transgenic mice of 25 weeks old which has not

been given birth. Original magnification: X100
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s TEARNR . T35 ASBFFEIE 3 0 Ok 12 JF]
BARAER 12 IR T AT 16 AR AR AET I 25 JHkk
RAF R Her2 FHAE/N BLUFL IR 4 LU0 BLYT Fr . 25
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Leder S280 2 @A 1 55— 1E/D BUFL IR MR ik
# (mouse mammary tumor virus, MMTV) K #f T
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