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ABSTRACT Objective: To develop the animal models for understanding the pathophysiology of T cell acute lymphoblastic
leukemia (T-ALL) and identifying novel therapeutic approaches. Methods: we inoculated the anti-mouse CD122 monoclonal antibody
conditioned NOD/SCID mice with the leukemia cells from 9 T-ALL patients and one cell line via the tail vein. Specimens obtained from
these mice models were analyzed to confirm the engrafiment of the leukemia cells. Serial transplanted leukemia cells from the secondary
passage of model to NOD/SCID mice for in vivo drug treatment were to mimick human responses. Results: Four of the 9 patients and the
cell line were successfully engrafted. The high percentage of human CD45" cells was detected in recipient mice by flow cytometry.
Immunohistochemistry showed infiltration of human CD45" cells in different organs. Serial transplantation was also achieved. In vivo
drug treatment showed that dexamethasone could extend survival of rats, which was consistent with clinical observation. Conclusion:
These results demonstrated that we successfully established 5 xenotransplantation model of T-ALL in anti-mCD122 mAb conditioned
NOD/SCID mice, which recapitulated the characteristics of original disease.
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B A28 i/ BL(NOD/SCID /) ROFE AR AT . /N2
BE W] & & VR IR 8 09, R AT AR A8 P 2 i T 20 i 52 &
NOD/SCID /MR BEZ Tihet: B 4 A1 T 4y, i H NK 41t
JEIREBEA A, NK 4005 W) etk 22, REERIGHMA . 51457
G R 4k G 58 T g X5 B = 8441 T NOD/SCID /)2 # Hl
YIRIBE IV, TR E A S, BEE A0 RS 2R AR e R |
FLPR U A MR 1E NOD/SCID /U BEAR AT R AR B . Fhl,
T AR AP T —AET A PR AR I,

AT BPAS T-ALL B9 B A= BURRAE LA K TTF 58 W3R TT 7
2 BATRHZ/ N R T NKE 9 & A T-ALL 4080, i %,
T 7RO SRR A NOD/SCID /R, T-ALL #5571
1 BERAI T i
11 FEHYRIKF

YLl -CD122 B e Edifk (TM-B1, Rat IgG2b, Bio X cell,
USA ) ; #7337 B P4 (MoAb ) 51 A CD45-FITC (1 | 3%
Becton-Dickinson 23 F] ) ; 1 B8 W B @i VLI 1E 250 ; Hh %€
KAS N E AL K 24 24 )k s RPMI 1640 IMDM % 3% ¥ R 1 A
Gibco A A ; &K 4H DNA 2 B 71 & Blood Mini Kit, g H
QIAGEN /4] ;2% PCR mix SR H AR MEAEYA Rl N p17THS 45
R E Invitrogen A ] ;5G L A7) Gelred g [ Biotium A#] .
1.2 REsRiR

9 B T bk BB 8ok B RO R BE R R, Wi A
MICM 2 Wibrif. T-ALL Ziiffd 2 MOLT-4 I3 [ 3% [F ATCC />
FI(USA). 9 {5 T £ g Zut bk B 40 A A s 151, b 4 5 of
U S H S L2 K U 3] MLL/AFO it & 36 B, 1 4] 46 0 51
MLL/AF10 Gl 525K, 1 BlfEA SIL/TALL Bl &R, &0y
RN .

F 1 9GIMERME T w4 B M HE A5 REFE
Table 1 Clinical features of 9 patients with de novo T-ALL

WBC at

Age Sample Genetic
diagnosis
Patients Gender
(years) type (x 10°L)  abnormalities
ALL-1 20 Female BM 156.0 Normal
ALL-2 28 Male BM 191.4 MLL/AF10
ALL-3 16 Male BM 7.0 MLL/AF10
ALL-4 44 Male BM 28.9 Normal
ALL-5 15 Female BM 178.0 Normal
ALL-6 35 Male BM 7.4 Normal
ALL-7 7 Male BM 308.0 SIL/TAL
ALL-8 29 Male BM 134.0 Normal
ALL-9 35 Male BM 536.6 MLL/AF9
1.3 IEh4

TRE B S i [/ Bl (nonobese diabetic mice with severe
combined immunodeficiency disease, NOD/SCID)75 H ,4-6 J&
%71 1,8 JH 4 H MM 37 H AR 17-19 5o e 38 HL K
i 18-25 vi. S A EFRFERE B hG T

FInE GB9-9, T4 ENNIE 34 (Specific Pathogen free
animals, SPF)4% S pnifi . FHEE AR /N AR BUAE 5256 3
Yy, o4 2 W5 JE A 3 ) ( Specific Pathogen free animals, SPF )%
FU TSR RRFEIR 18-25C MXHERE 40%-60%, & H
S HRL, Akl koK 2 21°C 30 min B EKE . BRED 2
2R 5D S

1.4 FER T-ALL A fws4maaHl &

SR Ficoll %5 BERRTE 850015 7 25 1 B 4t 0 21 A% 241 B, 40
JiI2R I 90% 42 L35 K 10% — H1 17 B ( DMSO )R AZ A AE
WAL . RSN TR a B IR 5] s BV Ficoll
EL A 53 BT, SR I SR R BT 5 B A KT B
#L, 1500 rpm, 2.0 10-15 min; 4255 B0 J5 F 42 , 3000
rpm, .0 10 min, JE g 40 i P B 4 40 i AT 8 2K B PBS i 3
RE PPk 3 3 ;4% 90:10 fi AGE 7 BG4 17 2 DMSO, #4247
A1 K AR I A AR AR WARAE A T
1.5 T-ALL A %40tk 20 R ks 5=
1.5.1 T-ALL B fE4RBtR M AIE3: 76 37 CIEH 46 .5%
CO,, AR R4 T, N T-ALL 40ffikk MOLT-4 4fjid,
P 2~5% 10%/mL ¥ B B0 T4 10%5 25 1575 ) RPMI 1640 1%
TR RETR . 3-4 R —IK o B BER A0 A MOLT-4
YRR AT, Wright-Giemsa 34 4 53R T 546 1 20%h, /i 20
THZE R, AR s e 8 5 43 8h T A SRk it , BT, Ol 2% e
(1000% ) T3,

152 AMZIERREMMITE  04% 5 D 22 AW -5 40 B
WLART 11 TRA, Ha 8 3-10 4040, 625 BB T gk
MOLT-4 #iifif J 52 95 B Bl R A

1.6 T-ALL A Inj=40Ra sh i #Ewh

1.6.1 NOD/SCID /NRHIFI 4032 HU K 3-4 &l NOD/SCID
ANERL, BRI AR AT — K, &R IR T 200 wg Bt B
-CD122 FATERE IR, S A MR AN 2 K, PR 20 s 1 4
200 pg ik

1.6.2 ZhipsEf B EA K 4 MOLT-4 Z1fifs, PBS A% 41
Mg 1% 10%mL, Tow &4 T, 8 HF 529 0.3 mL MOLT-4 fig 2
T T 55 —1X NOD/SCID /)M #lk

URAFRE A T-ALL (MRS ANl i, %48 1% 107 410
LA 300 WL PBS T & 1F , 48 BUR HR ik 427
1.7 HEALRARRREREEMEHESTHTE

(D TEHEFARVIBG L, R F ARy 5,
FHLURHEF I e A AU R (2) B ) HLR bt
V&, 80 H 3 R A 988 ZH 2R i 0, 1 SR LR, At
BV TR AR G e 2 8 R (0 AL L A4 FIAH SC JE
K 4%, (3B L SR A B TR AR
1.8 JRIE N 6% A 241 Z 45 #r (Immunohistochemistry , THC)

(1)JCH %1 T BN T-ALL fafded /) B 988 4120 S/ N BUSF
JUE LA LA B I ZH Y B RE R R S o SR R R
AT VIR, BUE % NOD/SCID /)y Bk 4H 4 40 41
PR SEXT IR

(2)RHFAREK - Hrar e ey xd fr Bud 47 e o, X o
JRHLIE ML

(3R b 4, K\ T-ALL-NOD/SCID frf
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LU L 80 H Ao U I 3 U , ) 5 B 240 BB O 44
JHL B T -80°C IR VKAR VR A7 45 ) o A1 IUFN B i B
KA EDTA $i#it.

(2)RAZ BB DORLE R L. QA AB R
W, EYLARTHE 100 pL/10° 40 A LB L 4C S TR E
20 435, £ Fe 2244 @ R FACS i 04 L {f1 CellQuest
EROESRBOT 4T 10000 A fr J2 2H 2 LA D, A0 00 JE A48 i 22 T
PERR AR, AR I B BE BUE R SE CD45T e = -
1.10 SEHEAF32 K RT-PCR &4 R 1ER S EE

R GG (R R S AR A I /N BN AR AS, R
RT-PCR kiill] SIL-TALI fl& 3 H . PCR 514551 : LiE5|4
5’-TCC CGC TCC TAC CCT GCA A-3" F 5% 5 -CGT
CGC GGC CCT TTA AGT C-3°,
1.11 T-ALL [ Ifn 7 48 B 5h 4 i 5 45 F

MIFEAAE T 9 NOD/SCID /s B BRI 3 , & ] Ficoll %5 B
BTG B0 B B R A A B A AN i, KT PBS vk 3 3k, )2
WMEM TR &M T 55 1x 107 4 hn A 300 pL PBS &
%, & RUR R SR
1.12 {ERZ54 408 SIL-TALI+ /R AR

21 BN RBENLY AR T AR R4 AT AR
IR TE KA, K B F A 0.5 mg/ke, 3 4 JALAZG 7 KM
FEKNNHE 20 mg/kg, B 4 A 452 5 K % IR0 455557 5 1Y PBS,
YGRS B T FUNR R AN I CD45*
AL MERL R B B R AR, R KT 20%.
FEPIZERE B R ERL AP TR AR 2 H BIIER 2. 4
IR A AR g Ak K RT-PCR 46 I 40 2 3 T K i f%
R
1.13 Eb%g SIL-TAL1+ #0 SIL-TAL1-T-ALL /NRAZEY

2 i ohiEAp 1 5] SIL-TAL1+T-ALL 4i}fg F NOD/SCID />
FUG , BRATIH L 25 2 40, [AlATHs SIL-TALIL- T-ALL ZHjfi 4%
FhF NOD/SCID /MiUA , e 255 28, HLiRmi g/ Bl
FEFA AETEHIZ A2, DG B S E A CDAS* 40 1
2 H o NG Z B B /N BRIET AR s e e A0
1.14 it AE

A BT # B SPSS16.0 #f: (SPSS, Chicago, IL)
HEA7 o Mo S AR 22 F 0 H student-t K555, 73 B F0RHY
BT R Tk 58, A AR log-rank #4673 Hudg, RHI
Kaplan and Meier JE8E 5047, P<0.05 Bl 2= SA goiteriE L,

2 R

2.1 BEE

WY 9 Bl ARAS T, A 4 HlRTHE A NOD/SCID /)
§lo o 1 42 SIL-TAL1+T-ALL 40 s il 7),3 {9 1E B k% 70
T-ALL 48 (516 1.4 .6), T-ALL 4 ifa 22 MOLT-4 4175 s T
A
2.2 RRIEEIRE

& 1 s, NOD/SCID /N i g8 7E 4 15 JE A% T-ALL

FI MR L, 2 MOLT-4 20U A S5 AR I AH 2230, IR
fii 5.3 wks (1.8~ 17.3 wks), SIL-TAL1+T-ALL 4oy (R B &
3,2 JAl 20 A4S BRTASHI H N 1 LS 4, MOLT-4 40 5 1 4] iF
WAL TR T, 53 2 5] 1 000995 200 L s s s AR T 4 il 3k 7.5
wks 1 17.3 wks, B ALK, S0 1M hCDAS™ 21 fifd L i) 3
Jin, SIL-TALI+T-ALL 4 i3 fin i s B e e, S s L P i 3
FHRE TTBER
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RS R 5
Fig. 1 Incubation period of 4 cases primary T-ALL and MOLT-4 cell line
after xenograft in NOD/SCID mice
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SR FH I 2 40 g AAS I £ 1575 20 g 7F NOD/SCID /) FR Ak Py
fHAs N T-ALL ik A\ 40 HI2L [F 40 LCA(CD45), & FE 5
P AKPLE . R hCD45-FITC Hilk , 7 2 40 oA i Hg = K
{F50RE, R A MPEAIMLAE NOD/SCID /A PIAEAE B o
SKH SSC 1 FSC %1 1)5 , i 44ik SSC % FSC 55 Xk (1] 2,
L i), CD45 Bif5% 1k SSC {55 R A CD 45 ik X i
(K 2,4 KR, 2 5s T-ALL 4l CD45 333X,
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Fig. 2 Expression of human CD45 on peripheral blood cells in
NOD/SCID mice

2.4 AMEMAETT NOD/SCID /)\GR & A28 iR 18
R F s A DN NOD/SCID /) BRIk ELES . IGLE JIF
JE RTAE BRI AL . e Ak A 1] 45 ik B8 hCDA4S*
AR B Pk LRI o B 4R I AR SR I T
BARGETT ER I SN 100%, TS 90% , PR i |
B i ZH 235100 90% .80% . 10%-20% . 1%-5%.
2.5 eI %3 ( FISH )R AR E RSk iR
KRS R4 p1 7THS £l NOD/SCID /INEUAME It
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SIEREL o R DAPLAE XS LG . AN 4 7R, 1 G on 1)
Kl NOD/SCID /) A1 ] i A PR 20 .o

3 G W BR NOD/SCID /iR T-ALL 4H 54 5 E 7% 20 fn 3
FZREERHIRIE (% 400)
Fig. 3 Leukemic cells infiltrating organs of NOD/SCID mice after
engrafted with T-ALL cells by IHC (% 400)
FEA MBS B BRAE; C: BFRE; D AhRE; E - AR F AL
Note: A: lymph node; B: spleen; C: liver; D: lung; E: kidney; F: brain.

®

4 XA FISH #&il AR T-ALL 4RAE
Fig. 4 Detection of human T-ALL cell by FISH
i:G: A T-ALL; H: NiR4RAE (PRIEXT R ); LERRIBZ AR ( B EXTER ) o
Note: G: Detection of a human cell, a human T-ALL cell by FISH; H:human

cells, as positive control; I:mouse cells, as negative control.

2.6 HMFEEERMBELER

NG —AR/IN RS RDSCSE 1 I A L SRS A R 45 7 1
IR FERLT AN hCDAS ™ 41 L5 B R AT LU Hh 56
AN R P hCD4A5 i L B3 55 — A0/ P hCD45™ 4
MO 43 L (P<0.05) , 995 7(SIL-TAL1+)JeA8 b, ¥4 485 90%
(P>0.05),

100p
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|
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ALL-1 ALL-4

5 ERRSE—R/NRE K hCD45" HARE 55 L A bL 8
Fig. 5 Comparison of percentage of hCD45" cells in peripheral blood in

ALL-7 MOLT-4

NOD/SCID mice between primary and secondary passages
i 5% — KLk, ¥P<0.05,**P<0.01,
Note: *P<0.05,** P<0.01, compared with the primary passage.

2.7 E— ZHRBEBKHALLE

INHEERP B LA R WS e (R ], B — L AR ) A 4
RZE I o B AR A4 F1 AL 200 L J A e T 5 25— A 2 4
L, HLAS R p I TR 35 4 ) 1 s — AR A
Je LR ]330, SR, L2 AR L A i () 45 o 1) 4 SRR RS A
Je RIS A48 BT —2F , 54 RARRE N 28 K, 45 R fi ik 1]
1 102.2 K%K 71 K Wt 6 SR A% A e & i a] iy 119
RYFRIA 44.8 K, 45 R BE SRR, 45 R i) ply 126 K4
g 65 K9 Bl 7T(SIL/TALL+) S5 b RS AFLJ b i [ 45 6 — ]
M1 21 REaRIH 14 K, S5 RA QR 27 K, 40 19.88
Ko BN T GAFEL ARG 1056 4 B AR A5 R iR AL
IV o

x2 F— ZR/NRBUERRR BRI LB
Table 2 Comparison of disease progress in NOD/SCID mice between

primary and secondary passages

Patients Onset of disease End point
(days) (days)
ALL-1 Primary 14 31
Secondary 14 28.5t 4.6
ALL-4 Primary 54.6% 3.1 102.2+ 6.3
Secondary 28 71
ALL-6 Primary 119 136.0% 9.9
Secondary 44 .8+ 6.3 65
ALL-7 Primary 21 27
Secondary 14 19.88+ 2.30

2.8 MIEEIREERERE

I E G S R RSAR T L A I AR 1 M
TR NI SR RS AE 3 A, A A7 R P20 O 18 1~ 5 10
SIL/TAL1++ T 4fififd F I . RT-PCR J7 30 15 1.2.3 44
SRS IS Bl A SIL/TALL+ Bl BE I, 5 Uk S84 I 2
Jl—3%.

bpMCDCI

c 2 C 3 M

800
700
600
500
400
300

6 RT-PCR F7i&MHE 1.2.3 KR EF#4EE SIL/TALI+ B EH
Vi)
Fig. 6 Products of SIL/TALI1+ fusion gene of 1st, 2nd, 3rd
generation leukemia cells after xenograft in NOD/SCID mice
7 :M:marker;C: AXfER; D: R B Mm A4 ; lane 1. E—HK =
#1;lane 2: 88 2 K= ; lane 3: 58 3 K7=4),

Note: M: marker; C: Internal control; D: Products of primary leukemia

cells; Lane 1: Products of 1st generation leukemia cells; Lane 2: Products
of 2nd generation leukemia cells; Lane 3: Products of 3rd generation

leukemia cells.
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2.9 SIL/TALI+ #A SIL/TALI- &tk B 400 B MK A S5
MR REA RS E I hCDAS* 20 B & 45 L B EL 3%

ME 7 BT LLE H SILTALL+ [ M55 40 e %% SIL/TALL- 4
1375 24 0 S5 o B8 AL AL ST (1] ik 25448 45, NOD/SCID /)N BRGE 7E
SIL/TALI+ HILE A0S 79 15 K, Mikd A SIL/TALL- F L%
YHNfAE 27-42 TR Z A W32 e (P<0.001), Won
SIL/TAL1+ [ Il 40 M HL A3 TR 4% 28 1 S 3 FE I 1

40- T
kT P<0.001
304
=
O
T
[=] 20-

h
=
o
O 104

0_

SIL-TAL1" SIL-TALT

7 SIL/TAL1+ #0 SIL/TAL1- T-ALL 278 4& 5B R HA tL 8
Fig. 7 Comparison of incubation period between SIL/TAL1+and
SIL/TALI1- T-ALL cells

2.10 AEZ 3T SIL/TAL1+ NOD/SCID /v FR 4b & Ifl hCD45*
448 B b ] B 2 M

MIE 8 F Hh B FERAN AL /N BV AR B 4L/ B AP ]I B
A% hCDAS" 2L, 0% Bl 2H a5 o RERAL B/ RSP A I
hCDAS5™ A G e P, M HERAR AL b T+ 5 R, s K
FAXS hCDAS™ 2 SE R MR/ o

1004

80

60
’
' -9- Saline Control
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ﬁ =&~ Dexamethasone (20mg/kg)
’

’

404
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20

L T
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Days after Inoculation

8 K& FH M ZA A4 IR /5 NOD/SCID /MR SME I A CD45'
REtt HlE =M
Fig. 8 Percentage of human CD45" cells in perpheral blood in

NOD/SCID mice after treated with vincristin, dexamethasone

211 REZYWAEEXT SIL/TALI+NOD/SCID /I iR 4 17 8A 119
=21

SR FH K 75397 ol R b ZE 2K #2340 38 SIL/TAL1+NOD/SCID /)s
B, S5 R HEAT LA, W LR H b SRS L A AP IR KR
WK, SR A AR o A2 ) A A7 i 2 22 5 0
(P<0.05),

= Saline Control

=4= Vincristine (0.5mg/kg)
100 ™
' : == Dexamethasone (20mg/kg)
e ——
H ]
s 801 : 1
= - -
g : !
» 807 ' i
< ) |
3 a0 teg  be-
a ]
a L, I'
20 : :
: ]
0 : 1
0 T T t T
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9 RAKEHE. RN EREK(XHRA )23
SIL/TAL1+NOD/SCID /R 4 77 £B i L 22
Fig. 9 Comparison of survival duration of SIL/TAL1+ NOD/SCID

mice between vincristin group, dexamethasone group and control group

2.12 HhZERAAKIR SIL/TALL+ FA SIL/TALL- &tk B4R R 5
%40 pE B Fh #2485 , NOD/SCID /N SME I hCD45+ 2RI EL
Bl 25

S P Hb 2K WA B K B 9T AL B SIL/TAL1+NOD/SCID /)s
EUf1 SIL/TAL1-NOD/SCID /N5, /MNEAME I hCD45+ 41 jifg
H e SIL/TALL+ 4H v e f5il%s SIL/TALL- 2H 353w, i 22
) A 3 22 F M (P<0.001), 7R SIL/TALL+ [ I 40 i 2 A
TR XS T SO 2 ) HRB LY E A

<
*d—; 1004 a ol
o
g 80+ P<0.001 =y un
(5] "
5 60+ [ERE]
o —_—
T 40-
Qo ™
+ o0
2 20 g™
a
%)
S 0
< +
SIL-TAL1 SIL-TALT

10 RAKEHE . MZERQALIEFIMNEMA CD4S'
A A L5 B B 3
Fig. 10 Comparison of percentage of hCD45" cells in peripheral blood in

NOD/SCID mice treated with vincristin or dexamethasone

3 e
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NOD/SCID /]l £ |- @57 5 {9l 5 T-ALL K%, Forb 4 5] 1
HFARAEEL 1 T-ALL 3% .1 1y T-ALL 408 % MOLT-4, i,
ST AT IS 4 T 25 ISRIE AL B ARG NOD/SCID /N
R S R R B — . AT SRS AR (R B T
WU FE BRI A B F7, WY T-ALL 3243 T M A0 45

B H T IE A =R B S2 30 e TRt 2k
IR o A5 0 S T4 s PR L S SRR AREME IR | 590 5 S 75
et SRR AR R 7 A S o7 63 1) I PR E DR e il
PRI, 76/ L TR 0 2, 308 3o 4 Pl e S SR, %



+ 1606 -

NREYESHE www.shengwuyixue.com Progressin Modern Biomedicine Vol15 NO.9 MAR.2015

F G RE MBI FR 24~ B RN, BRI, i i a5
BRI A S AR A AR AR HE -, 5 RS it 1) AR ML A
7

B FE PR /I USSR A G T 400 A vl o ] 9 4 £ AR 4 R
FHZAR M MR cDNA B HERE 1] 5 5e i 1 AR 0 9, XN
ST 1B M i 3 B A ELAT 338 A2, i EL X 5 1 I s 2 A T e
TR — A, DUSGE S 2238 HR T B 0 RN
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