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[Abstract] Objective To construct the P210™*" 5 transgenic mice model. Methods The
transgenic vector in which the P210™*"****- gene and eGFP gene was derived by APN/CD13 promoter was
constructed and microinjected into the single-cell fertilized eggs of C57 mice. Transgene integration was
conformed by PCR genotyping and P210™""®**- expression levels was evaluated by RT-PCR. The CML
phenotype was confirmed by blood routine examination, Wright’ s staining for peripheral blood and bone
marrow smears, HE staining for organs of transgenic mice. Results Three transgenic mice lines with high
expression of P210™*"**** gene and eGFP gene was selected. Compared with the wild type mice, the
levels of WBC, platelet and neutrophil granulocyte of transgenic mice began to increase gradually at 2
months, and increase to 23.9x10°/L, 4 136 x10°/L, and 74.6% respectively at 6 months. The remarkable
hyperplasia of granulocytes was seen in the peripheral blood and bone marrow smears with splenomegaly
infiltrated by leukemic cells. Conclusion The P210™*" ®*®® transgenic mice was constructed and
provided a model to explore the mechanism of T3151 CML and screen out the drug for T315 CML patient.

[Key words]  Leukemia, myelogenous, chronic; Gene, BCR- ABL; T315] mutation;
Transgenic; Mice

P M BEPE 1 00995 (CMIL) 232 il T 440 B 174 20 e
TR T PEER Y, t(9;22) (9345 q11) FIr 7 AR Y
BCR-ABL il 53 K 2 S8 CML i iR K .

DOI :10.3760/cma.j.issn.0253-2727.2015.03.010

REWH T ARAFHLHIT H (2005B60302005)

YR 07510515 ), B O BE R R I g S5 50 3h 4
FEHL CREIE TG ) , MRk L S)

WEMEE . £0.5, Email: yydws@fimmu.com

L Je & H e IR iRy wl & CML & 1) 3207
54 SRR A3 R RV T S XA 55 JE 7 A i
25k, Horb DL T3151 AU S AR i 25 R 3 s e, X IA VD
Be Je B e AnEF R Je 5 AR 2R UK 0
FISAy i 25, 55 = A s 2R S 1 SR A R e
Rebastinib Xt T3151 CML & & J7 40 i, (H AN HE
TG ACARIG T BT T315 2848 A HLHIAS 1
OITERES R TAR B Sh Y B AL A T R AT

Bl )RR X6 A 5T CMIL ) & 3 BIL i B



<222 FAE M A 245 2015453 HE536 %55 3] Chin J Hematol, March 2015, Vol. 36, No. 3

CML WA RORYT 253 5 2 L, i H i
PRI ZNEE R L 210 e i e TR /INFR AR T . FRAT]
P70 R E A R AH 20 R S P33k i APN/CD13 ) 3y
+, I H 5 pAPN/EN- P210™5 8" 5L |RES2-EGFP %,
1A 30 5 o B Sk A 57 P20 R A L [ /N
R, G 358 HH A B CML /N BRUBE Y, Sy i — 2B ST
T3151 #5848 CML 11Tt 245 #IL 1] 1 75 35 A7 2L i iR 97
2B S A

MEFI TR

1. P21Qm oSt A B DR/ IN BRI 37« AT IA]
ZHrhpEfe T 1 200 bp APN #6 2 J5 3111, WSE LA
20 v 5 % 300 bp APN 3455 1 FH APN 3 3+ 5
40 T i 4 IRES2-eGFP 2k {£ ) CMVie |5 35 1,
[ s 7E 2% A %) Ecor 1 BFUIA7 554 A 7.2 kb i AU
P P210™ BeRAet B R DA 1T A4 4 APNJ/EN -
p210™ - IRES2-eGFP 4 3L R #h {& . I AfI T Y
YT B 5 JE D 3R AR R PR Ak, gl Ak J5 e 0 3
C57BL/6 /N 32 A5 B v, SR I #2242 1 C57
/B IRAE I, il B R /N R

2. PCR [HAH: 5% FE R /N B S 0 - B B DR/ BRUTE
A7 d HBYREA RIS R BY T YA ST, FHIE R 4
FEHGRF AR UL N 41 DNA, JH PCR %) 1 8 il
AT , 51 B 67 a5 A T BCR-ABL il 5 A
W) ml A r s WM, B Ui 51 4 . CAGGTC-
CAACTTCGAGCGGAT, F i 5l ¥ . GATG-
CATCCCACGCTCGAGC, PCR & % Jy 20 pl, J2 i
254 95 CHASPE 5 min, 95 CCA5 4 30 s, 60 °CiB
30's,72 CHEfH 30 s, 30 PE IR, e i 72 CHEAH 10
min, 9% BEKEE Sk 205 bp.,

3. PCR FH M %% 3k K /N B4 N 1Y eGFP Al
BCR-ABL 131k : £ FikJFREE PCR FH P4 5 35 P /)N B
Je IR BE KR 1 10 pl, B AR BRER KR B 20 15 , 7228
ORI T WS eGFP 1A TE L . mRNA 1935 4%
k2 M Takara RT-PCR it 71 &5 ihi B 15 524 25 B 15
cDNA, A\ BCR-ABL il & 3 A 15| 4 : 5'-CAG-
GTCCAACTTCGAGCGGAT- 3", K it 51 ¥ : 5-
TGATGTAGTTGCTTGGGAC-3', §" 14 A Bt Jy 205
bp; /) B B- actin 2& A I JiF 5| 9 : 5'- ACACTGT-
GCCCATCTACGAG- 3, T iif 51 ¥ : 5'- CACAG-
GATTCCATACCCAAG-3', ¥ 1 / Bt & 436 bp,
PCRY 14 4511 : 95 “CHHAE 4 5 min, 95 CAEHE: 30 s,
60 CiK *k 30's,72 CHEAH 30 s, 30 MIEI, e 72 °C

FEAH1 10 min,

4. CML /) R AL 1) 555 « PCR P75 JE /)N
FNES 24 R a1 BT iR A 741 & &
RIS JE i o Fr g QG 60325 . R/ RSB T
Je WO A BEAN A, H PBS ¥t 3 W5 BUITTE Uk 5 [
PATIRAFR A JFIESHL T S HE QL
JaTIR IR

# R

— AR R

FH APN Ji 3l 5358 B fe 4w IRES2-eGFP %k
T/ CMVie Ji 2l ¥, [RINFEIZ A 1) Ecor T BgUI7
S A 7.2 Kb B TR P210TeSBORARL B[R] Ky i U
B AR 328 Ecor I .Bamh T Fi1 Xho I i) %2,
JIEAR R B R /N4 5 WU AR AT (T 1), I BH Ay gt
B

bp

15000
10000

7500
5000

3000

1500

1000

500

1:Marker;2~44355 Xho T \Ecor I fiilBamh T Fb]r=4)
B1 #fkZ Xho 1 . Ecor | FiBamh [ ) %4k

RN I X e

B £ P 1k B APN/EN- 2107 BR 8L |RES2-
eGFP # {4 It Sl E 5 5] 368 12 K5 BN - A5 A 21 10 K
e BE B A 3 O 4E P, S i A= 60 HU/INVER, oAy 3
H 28 PCR il hy BHPE % FE /N (18] 2) , 28 RT-PCR
B WA BRI L 33X 3 FBH % JE R /N R 41
I I REAR 47 M 26 15 BCR-ABL Fi1eGFP 7 (8 3.,
4),

= BRIV CML AR S F BUAG T

L1 FRAS I - 2 5L RN B A ) B T R
LURIMLH HL, S50 50 BRALAH Lb , 55 3 DR/ AR
2 H i WBC A MR 40 i F 43 L RN PLT B B T
L LR A BT, 2155 6 1~ H K, WBC 571k 23.9%



AR IR A 2285 2015 4F 3 H 55364255 3] Chin J Hematol, March 2015, Vol. 36, No. 3 <223

w 1 2 3 4 5 6 7 8

500 bp

200 bp

W 25 AT I s M Marker s P e B0 8 5 1~15 LR/ B
2 PCR 7 ik BHAERE SEH /N B

500 bp

200 bp

NTG : FEEE L /NFL; P2 BT AR s W 2 25 A6 R ; M : Marker; TG1~3:

HEIER B/

B3 RT-PCR J5 i R 3 B8 /N BRA R it i BCR-ABL JE A
ik

4 DG RGN L Y eGFP JEPH #215 (x400)

10°/L, PR 20 B 7 43 L B e ik 74.6% , PLT fxe 35
4 136x10°/L, A B .1 CML R BL(K]5) .

2. A1 BB R A I < A I R 2 3
AR, DR AN M LA TG 2 R R AR AR
TR, 25 W1 0k 40 2R 4 o 250G A AR 45 5,
KANAS— 0] W7 JE s 1

3. gL Py B 2 AR Ak - i) e A R DR/ INERU Y

A 30T
25 F —o— HHEHERECR
= —— YHBE (RS
~ 20
2
X 15
8 10
2
5
0 .
2 4 6
R ()
B
500071
4000 —— HREFIHEECR)
; —— YL (RESH)
2 3000t
X
5 2000
-
1000
0 . A . . . .
1 2 3 4 5 6 7
R (A)
A:WBC; B:PLT

5 FERELR/IN UMl i S £

WL B S Jf oA, o BT R 28 HE B (0, R BRI ZH 21
A L AR

W o®

H A il % CML sh 5 R4 5 s 28 3k, 46
— Ff & T CML 41 Jd b A S 2 Sk B B SCID BY
NOD/SCID ; % — i & #5717 BCR-ABL % [ 119 01 %
SR B AR /N B B A MO RS A A IE R
PN 2 = b BCR-ABL 5 3[R /)N lUB A
Bl PR/ BRUBE RS AR X T HABA AT LU JLAME AR
(DBCR-ABL i R e JE R/ IN BB — 3R 43 FE AR 1Y



<224 FAE M A 245 2015453 HE536 %55 3] Chin J Hematol, March 2015, Vol. 36, No. 3

Fik, EAREAG AL AL CML, @BCR-ABL #%3&
FLAT IR . RN CML BRI — & YT IR
W1, X 5 AR CML AR A AH L. @)% 3 RN B Y
CML 2T A\ CML Y B v e

8 3T B T 57 BCR-ABL A4 3L K /ML
AERZXHEEMIEMN . &P BCRMG 3%
BCR-ABL % [H ) 3k  (HIRJIG 78 & & o 72 vh 43
FET-M L RO T AR R S R R s
a PURR ZJH 45 55 371, BCR-ABL 55 3L [/ FlL ol
SR, 43 i RIS B B2 AL N CMILE
PRI 2003 41 Jaiswal S5 N7 T 7R BE 2 H 40 Y
5 P 2235 19 hMRP8P210%R 81 %4 1L K] /N B, , 1%/
FRTE HH A S5 56 12 JR T4 B WBC \PLT 487t i
BT 5 AZE CMLACH AU R , UERABR7E T 40 i
RS IR AN, 16 B 7 AH 40 i R 5 1 e 58 21057
tA] LIAS 2251 T AN CML B9 55 L R /N . AN TR
(R FH AR 6 2R A 40 R S PR 3R 19 APN/CDA3 |
)7 301175 3 eGFP K& [X] 1 P2107*° B 8- L [A] ] i
FEEFE R /N BRUAR 2258, 45 505 2 A 6 3L R /N RO
55 8 AT 1A B WBC \PLT JHE 225 T AL CML %
P, Lt hMRP8P210%™ 8 & B PR /N LA L 4 J&] A1t
AT RER APN AU 3R KK B3GR T APN Ji5 3l
TR M, T4 % T BCR-ABL LR iy K5 &, 1
BCR-ABL & i L 55/ R ABA ok
Z12 G Ak R A eGFP HE [H] 55 P21QTeistecRARL e [
PG 3L /N A P4 Rl s 358 38 3 eGP REAR 41 M
W P210m™ e JL TR (i e aR A L, X6 % CMIL
/N BRI AL T AR R A

2 % X i

[1] Witte O. The role of Ber-Abl in chronic myeloid leukemia and
stem cell biology[ J]. Semin Hematol, 2001, 38(3 Suppl 8):3-8.

[2] Jabbour E, Kantarjian H. Chronic myeloid leukemia: 2012
update on diagnosis, monitoring, and management [J]. Am J
Hematol, 2012, 87(11):1037-1045.

[3] Zhang Y, Rowley JD. Chronic myeloid leukemia: current
perspectives[J]. Clin Lab Med, 2011, 31(4):687-698.

[4] Ernst T, Hochhaus A. Chronic myeloid leukemia: clinical impact
of BCR- ABL1 mutations and other lesions associated with
disease progression[J]. Semin Oncol, 2012, 39(1):58-66.

[5] 7. BCR-ABL fif 2 R Al 0 1 5 0F 52 0 e [0 ). i e 2452,
2013, 25(5):5-8.

[6] O’Hare T, Shakespeare WC, Zhu X, et al. AP24534, a pan-BCR-
ABL inhibitor for chronic myeloid leukemia, potently inhibits
the T3151 mutant and overcomes mutation-based resistance[J].

Cancer Cell, 2009, 16(5):401-412.

[7] Eide CA, Adrian LT, Tyner JW, et al. The ABL switch control
inhibitor DCC- 2036 is active against the chronic myeloid
leukemia mutant BCR- ABLT3151 and exhibits a narrow
resistance profile[ J]. Cancer Res, 2011, 71(9):3189-3195.

(8] FZ, WICH. ftE R JERYT I VAL 1 MU AT 25 L S
Xt e[ I Al Ak, 2013, 33(4): 407-412.

[9] Koschmieder S, Schemionek M. Mouse models as tools to
understand and study BCR-ABL1 diseases[J]. Am J Blood Res,
2011, 1(1):65-75.

[10] A, DA, B IE, 55, SRR DS 37 1 ve b M 7
1T Z00 RIS [ s 40 i b 0 P 534 (. )25 4, 2001, 46
(16):1368-1370.

[11] Olsen J, Kokholm K, Troelsen JT, et al. An enhancer with cell-
type dependent activity is located between the myeloid and
epithelial aminopeptidase N (CD 13) promoters[J]. Biochem J,
1997, 322(Pt 3):899-908.

[12] SR3CHE, 3R, Hitthig, 2. Ber/abl Wi SHm /- T 10/ U2
PRLZ I 1 0 A AR ey A 7 [0 1568 2 B K 2412, 2008,
29(15):1377-1381.

[13] Koschmieder S, Schemionek M. Mouse models as tools to
understand and study BCR-ABL1 diseases[J]. Am J Blood Res,
2011, 1(1):65-75.

[14] Heisterkamp N, Jenster G, Kioussis D, et al. Human bcr- abl
gene has a lethal effect on embryogenesis [J]. Transgenic Res,
1991, 1(1):45-53.

[15] Honda H, Oda H, Suzuki T, et al. Development of acute
lymphoblastic leukemia and myeloproliferative disorder in
transgenic mice expressing p210bcr/abl: a novel transgenic
model for human Ph1-positive leukemias[J]. Blood, 1998, 91
(6):2067-2075.

[16] Steffen K, Berthold G, Pu Z, et al. Inducible chronic phase of
myeloid leukemia with expansion of hematopoietic stem cells in
a transgenic model of BCR- ABL leukemogenesis [J]. Blood,
2005,105(1):324-334.

[17] Pérez-Caro M, Cobaleda C, Gonzalez-Herrero |, et al. Cancer
induction by restriction of oncogene expression to the stem cell
compartment[J]. EMBO J, 2009, 28(1):8-20.

[18] Jaiswal S, Traver D, Miyamoto T, et al. Expression of BCR/ABL
and BCL-2 in myeloid progenitors leads to myeloid leukemias
[J]. Proc Natl Acad Sci U S A, 2003, 100(17):10002-10007.

[19] Gaiger A, Henn T, Horth E, et al. Increase of ber-abl chimeric
mRNA expression in tumor cells of patients with chronic
myeloid leukemia precedes disease progression [J]. Blood,
1995, 86(6):2371-2378.

[20] Foley SB, Hildenbrand ZL, Soyombo AA, et al. Expression of
BCR/ABL p210 from a knockin allele enhances bone marrow
engraftment without inducing neoplasia [J]. Cell Rep, 2013, 5
(1):51-60.

(Wi H #91: 2014-07-03)
(AR ST - 30





