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ArrbIEF R FRXTNR T E 4R 4 & RS2

fRatde Wotw HO& K M B A O
(LR P RIACSE M ) LR R A3 T, LR PR TP 0T A S, )L LK A A S0,
PRI T E BRI 5 0T B 2 (3, FK 400014)

HgE % 3§ AT Arrb](B-arrestinl )2 B Sk PR A T4 0L F 698w, d#t—F iRt &k
T#k € 2@ it & oo 5% (T-cell acute lymphocytic leukemia, T-ALL)% 5@ #AU4H|. % L4% A q-PCR. Western
blota A A& M Arrb 1 F B 3L 49 C57BL/6T N R, F Arrbl 8 mRNAF= & & i /K -F; i X 2m Je R A )
Arrb 1B 3 s R BEF AR N RGP, Sh B, B TaILs)., 4R 2T, 54 %40
v, Arrb 1 B 34 s R 49 1 A CDACD8 A [ (double negative, DN)m AL b 45) B 238 m, DN 127 28 L 1L
153 hm sk A B (P<0.05), T DN4HA 20 i b A5) %, 1V (P<0.05); CD4CD8 [H (double positive, DP)Zm i
FA) 2 308,00 (P<0.05). #M R fCDA4Fa b T4m it b A58, 7 (P<0.05), #h B 45 CD4FE M T 4m L b A7) A B
CD4/CDS8 [ M T 4m it B AB IR 1V (P<0.05). AR A4 RAEW, Arrb R B @R 22 #h s AT@IAL H,
1T 4w R & F P AEDNEA, A 7T f6 A # A T-ALLA s e £ 2 B &,

KR Arrbl; TR E ;IR 4H

Effects of Arrbl Knockout on the Development of Mice T Lymphocytes

Chen Yanhua, Jiang Guangjie, Guo Wei, Zhang Hang, Lii Wengqiong, Zou Lin*

(Center for Clinical Molecular Medicine, the Children’s Hospital, Chongqing Medical University, Key Laboratory of Pediatrics in
Chonggqing, Ministry of Education Key Laboratory of Child Development and Disorders, Key Laboratory of Pediatrics in Chongqing,
Chongqing International Scienceand Technology Cooperation Center for Child Development and Disorders, Chongging 400014, China)

Abstract The purpose of this study was to identify the influence of B-arrestinl (4rrbI) gene knockout
on the development of mice T lymphocytes and lay the foundation for further study on the pathogenesis of T-cell
acute lymphocytic leukemia (T-ALL) mechanism. The expression of Arrbl was detected by q-PCR and Western
blot respectively in ArrbI knockout C57BL/6J mice. Cell suspensions prepared from the thymus, peripheral blood
or lymph node of ArrbI knockout and wild-type mice were detected by flow cytometry. Compared with wild-type
mice, the Arrb1 knockout mice showed a higher proportion of CD4CD8 double negative (DN) cells, especially for
cells in DN1 stage (P<0.05), while it displayed a decreased proportion of cells in DN4 stage. Decreased proportion
of cells CD4CD8 double positive (DP) cells in the thymus and CD4 positive T lymphoctes in the peripheral blood
were detectable in Arrbl knockout mice. Also, the proportion of CD4 positive T lymphocytes and the ratio of
CD4/CDS8 positive T lymphoctes in the lymph node was decreased (P<0.05). Overall, these findings indicated that
sustained Arrbl deficiency perturbs the development of T Iymphocytes, which led to T lymphocytes arrest in DN
stage, suggesting that 4rb1 might be important, particular in T-ALL progression.
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BRI

E H T E 40 i SR V5 T 0 I T 4 i (hema-
topoietic stem cells, HSCs), HSCs 1 5t/ A £ HEAH
R, J5IE AP oA o 3 [E] bk AR A AR, 52 R IE
MR E, b JETbk A4 i 20 4G 2R N i K &
FSCT bk U 40 1 i A 0 i, 76 B i R 8 9 Dy e 1R Tk 2
M, Zad R AR S R P AT AR R B AT A
Tk 40 & B FE & T-ALL A 5 1 % 8 (K] 25
Arrb 172 B-arrestin Z i (1) B EL R O, )2 RIE TAHUE
Y, BA R RIATIRED, 315 5@, i
FRAANUOEEH . D AT K, Arrbl
AT R A i L R St K B 98 8 Y Hoxa9(homeobox
A9). Tal 155 DR 52 M Tk T 48 A 2544 115 B34 3 i
T2, SR, ArrbI 8 75 5200 Tk E 40 B AE 1 i H 1 1
WRE, MAEURRE. AT A Arrb 15
[R] e o Bt Ji K &7 JE) I A Tk B2 4 i Bl 451 AR £k, B8 E
Arrb IE R R0/ BTk LA B 52, itk —
AR TR 40 & 8 BELT AT 8 5 B T-ALL(T=cell
acute lymphocytic leukemia) 2 RS il $& ik S2 56 JE Al

1 MR5RAE

1.1 #%Y

111 %%z4% /bW HE 3 EJackson Labora-
tory(Maine, USA), #h 5 HCS7BL/6J. % [H 5N
Arrb 13 ] 5 % (knockout, KO), HEME, 4~6/& #. &
¥ 7 95 JI 4 (specific pathogen free, SPF)Z{C57BL/6J
N B R ERER s i s L iR k. shi 3z
TR PREEFHR M8 ) L & B sl 0 SPREIY b,
MEAHSPFLR /N R AEFRF R . 18157 BT B 0 558 P iR B2 42
H7E20~25 °C, M JEHEHIES5%~60%, AL, FkELH
KB il B K AR S . i —REMIK
K, BB B HR2~3 0K AP SEeii i | R
BER Y SL86 O e B2 ottt

1.1.2 £&3H#%4&  FACSCantolfit x4 A H
BDA Ao #ERHLIKA . KA B AR 5 i AR AN
4 F Bio-Rad /A 7

1.1.3 £ZXA  /NEDNARRBGRAIEH W R . (1)
2% PP A: 0.5 mol/L EDTA(pHS8.0) 100 uL+10 mol/L
NaOH 625 pL, JddH,O%E %5 2250 mL, E iR {147 (2)
ZZB: 40 mmol/L Tribase 100 mL(pH3.0). q-PCR
3190 B B PCERVEHE ARG IR A F] o 108 361
%5+ DNA Marker. SYBR Green I1/lJ H TaKaRa/A 7] .
PCR Master Mix(2x) H Jb 50 R RH A R A

7). RIPAZIAEZLf#H I M Trizol RNA$ZHUR I H Jb 5
HRWAEVHARAIR A7 BCAHE A E &t il
RARIWE LR RAEVRHE AR AR . RFR
o0 B PR Arrb 1 EH Abcam A 7] . IR 22 va b Ak
GAPDH H i = & A=V HE ARG R A7 BT
FALYIBEARIC I = 5T R IgGI B AL 5t A2 S A )
HARAR A A . ECLAIGIAI G B st gl 5
B R EARAR . 64 754 HGibcoa &l it
4 B AR Ad FH PRI H eBioscience /A ) o HiAth i
FE R P2 o Hr i

1.2 7%

12,1 BEHEUIAHEREMFALRHE  BUNLRIR
YA, 4%t F I [ 52 24 WS, oK K ZHZGE R
B . HHTHSRY R, YR R N4 ym, THE
eth, et TSR H UL A 4.

122 DRGEEAREE  FEIAERN, BT
R HHZH 1.0 mm, B T1.5 mL Eppendorf® H1, I
75 WL PHIRA, 100 °C42 )& #3140 min, 520 miniE 2],
B 1, HATE R E, FHIMAN225 pLEZ MR, ik
PIR2T, 12 000 t/mins 03 min, WEL_EiE A T4 18 H
IR B /N R R Y 45 38 (1) q-PCRI T 51 7 771
HHJackson Laboratory#Ef#(#£1). q-PCRIAZR 420 pL,
P84 : 95 °CTIAS 1S min; 95 °CAE %1 min, 50 °C
iBk30's, 72 °CHEMH140 s, FH IR 1K, 40 MEH .

123 q-PCRi&E#MArrb 1 £ B 49mRNAK-F  Trizol
EREUAH B S RNA, W4 5 9cDNA . PCRIZ A R :
12.5 uL SYBR II. 10.5 uL ddH,0. 1 pL cDNA. |
T BIMIEED K05 L. N &N 95 °CHiAs Pk
5 min; 95 °CZE1420 s, 58 °CiE k20 s, 72 °CHEH30 s,
PEFR3SIR, BEAMIE IR 25 AT I 2

1.2.4 Western blot#&m| Arrb1 & & it /K-F RIPA
FL R AN A s B R, RE30 nL A BRITVE I
150 pL RIPAZRWE, vK L22f#20 min, %A F&ES min
PRFIREIIIR . 4 °C. 12 000 r/min 020 min, " HL
FiH. HBCAVEA I & H 5K 2, i A5xLoading
Bufferii 2] J585 °C# S5 min, H(20 pg#& M i £10%
SDS-PAGEH Jk, PVDFE A6 [, S M1 h, —$t
Arrb1(1:500). GAPDH(1:20 000), 4 °CH# & it K .
2K, TBSTHERE, L =EHi R =Pi(1:5 000) = G &
1 h, FCHIECL R GHHEAT B € 5

125 ARA@RASH e UK IR 7 £
WRELZE, BT UK BT (1 4 2 (7 1% BSAH)



PR HEEE s Arrb 1555 DRI S /0N BRUT 90k 40 PR . B 52

375

PBS)H . K JiR -5 bk EL 4G 43 B, 200 H 8 Wi g
#1.5 mL Eppendorf® /. B0 J5 21 41 o 24 it
ZBRLCA M, PBSHELIR, W4 21.5 mL Eppendorfs
1, FPBSE A 21 mL, JE2)J5, B0 nL4i i 2,
FRBE2045% 5 vH B4 B 2. 4B 1 000 t/min &5 L
5 min, H5 40U B N 1x10%mL . L1040 by
CHOEHUR, BEEIE F 30 min, eI I A
/I BR A7 B IR R B4 I NED TA LB, /KT B
T2, BL200 pL il yfARIe 2 ik, #6530 min,
BNV HL75% E 5 min, 1000 r/min0>5 min, 100 uL
PBSH &, Vi 40 B AR .

I R A s 7 i DA % bk 2L T M g a4
WL AR 53 A a0 R B e AT AR ad . IR 40 fUDN 1 AR
it NCD3'CD4 CD8 CD44°CD25, i fif 41l fiu DN2Fx
it NCD3'CD4 CD8 CD44'CD25°, Hi i 41 s DN34x
it NCD3°CD CD8 CD44 CD25", i fif 41 i DN4Axic
JNCD3'CD4 CD8 CD44 CD25, fii it 4 friDPAR 12

Bl ArbIREHBRINRAGES

CD3"CD4"°CDS8", il fR 4l JfiSP(single positive)ric A
CD3'CD4'CD8 . CD3'CD4 CDS8"; 4b J& I TZH i bx
12 NCD3'CD4'CD8 /CD3"CD4 CD8"; ¥k 2 45 T4 ity
Fric NCD3°CD4'CD8 /CD3°CD4 CDS§".
1.3 GitEoH

Bl 2 B K FHISPSS 1305 HEAT SE 140 #T,
I DL BEhR #E 72 (mean+S.D.) 3R 7, W 2H 8] EL R
WIS BEAR I ef 56 . PAP<0.05% 7R 2 571 4i it

YNV
=

2 HFHR
21 PREKEFERIMERRLE

KR 25 W22, 5 [A) Ji % 87 A& AU (wild type,
WT)/) BAH EL 8, Arrb1 KOArrb I /N R A K B
U, N IEH (B . /I BRJE PR 2 % 72 K FH Jackson
Laboratory#E #£q-PCRY%, 5I#)7 5 W3R 1, 15345
N Arrb IR R /S BRI 3G ith 2 A 6 2%, 1 B AR Y

Fig.1 The gross morphology of Arrbl KO mice

#1 ¢-PCR3|#58
Tablel Sequences of the primers for q-PCR

LK 4

Name

E#514(5'—3")

Forword primer (5'—3")

FHEEI(5—3)

Reversed primer (5'—3")

Reference gene OIMR 1080/1081 CGG CTG CAT ACG CTT GAT C

Arrbl OIMR 1544/3580
Arrbl
GAPDH

CAC GTG GGC TCC AGC ATT

GACAAA GGGACC CGAGTGTT
CAG CGA CACCCACTC CTC CACCIT

CGA CAAGACCGG CTTCCAT

TCA CCAGTCATTTCT GCCTITG
GCA GGT CAG CGT CAC ATA GA

CAT GAG GTC CAC CAC CCT GTT GCT
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INERA— %%
2.2 q-PCRH&MArrbIEE mRNAKF

LR Arrb IHE R /I 5D 160 e 0 B 2 A
20, FHq-PCRIGTTIERMIMRNAK- . 5147 51 WL
Fl. SRR, BOSIRAWTLL) NI, L5 Arrb]
FImMRNAR LK 23 T I, ZRBAG R L
(P<0.01)(E2ARIE2B).
2.3 Western blott& M Arrb1%E H Bk

i — 45 Fi Western blot36 iFArrb I 5 /K ~F, 45
SR, AE X 2 i i R A A% 4 B ] D 3

A, B VT (=)
_ — Arrb17-(n=6)
E 0.9
% 9 -

g
-g 0.6 -
<
(o]
Z
g 0.3 -
15 k3
=
0 =
& X
Q w@\
©)

Arrbl

GAPDH

Arrb 18 15, 177 i B 2 A s 21 Arrb 1 2K )5, HiF B
Arrb] CEFR(E2CHE2D) .
24 HEZGBWEMPRALRSZLNT

TEFEAR R A RS /N B, AT B IRHESL 1, 68 T
WL, 5 5 42 TR BN EL, Arrb 135 DR R B4 B8 16 0 i 4.
ZUTE A B 2 2 (D3).
2.5 SRNAPAARE MArrb 1B/ NE T E AR %
BRI M B mAREE 5135 1k
251 MRTHE@mRe T AT fEArrbIX /N
TR LA A RS e, AR S0 o0 T iR R &

3]

s VT (=6)
C3 4rrb 1+ (n=6)

0.9 4

0.6

The relative Arrb] mRNA level

03 -
0~ T
N
}3‘«0
(D)
WT Arrbl”
Arrbl | e ———
GAPDH | e s - s e s e

A: BIRRA LR Arrb] mRNAZKF; B: B BE AL AL Arrb] mRNA; C: FIRZ LI Arrb1 85 1A /K F; D: F 88 S AMZ AL 19 Arrb 119 88 7 7K

S, #kP<0.01, SWTH L

A: mRNA levels of Arrb! in thymus; B: mRNA levels of Ar#b/ in bone marrow mononuclears cells; C: protein levels of Arrbl in thymus; D: protein

levels of Arrbl in bone marrow mononuclears cells. **P<0.01 vs WT group.

B2 ArrbIEERFR/)NRArrbl mRNAFIE H RKE
Fig.2 The mRNA and protein levels of Arrb1 in Arrb1 KO mice

WT

l(mum

Arrbl"

E3 MBRALRRKESF T
Fig.3 Histopathological changes of thymus
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(A)

WT

Arrbl~-

1 62.50%

35.20%

7 60.80%

23.10%

6.95%
CD8
(B) WT Arrb1™
1 0.95% 1.12% 1.17% 3.92%
DN3 DN2 DN3 DN2

DN4

e 7 DN4 DNI1 DNI1
8 64.50% 33.40% 123.60% 71.40%
CD44
©
07 * B WT (=6)
O3 Arrb17- (n=6)
%
40 '.lﬂ '.-. 'ﬂ
< 20 1
Q
on
<
=
S
510 4 x
o1l | |

\5 3 el »
S & LS

QQ (/Qb\ QQ%

A PN AT A0 BR AT LE ] B: S aRAm I A DN AR EE 15 C: B3 PR s B 25 B A ) L 22 £, *+P<0.05, 5 WTALEL L.
A: the percentage of thymocytes detected by flow cytometry; B: flow cytometry analysis showing the proportion of thymocytes in DN stage; C:
histogram showing the proportion of thymocytes in each stages, *P<0.05 vs WT group.

El4 ArrbIEEBFR/N R A BEER 4BREEL BT 1L
Fig.4 Changes of the proportion of thymocytes in Arrb1 KO mice

F BT A L. 45 B BIR, Arrb 1R Rl
FRELFICDACDS DNHAZN A b il 2. & 3 vy, = B
GEit 5 L(P<0.05)(114A), LA DN I g L] 43
1 .(P<0.05)(K4B), DN2. DN3 4 fi b 451 2 A
i m s, B STER ; DN4 K DP A il 1 3%
N, Z 55 BA T E L(P<0.05); CD4CDS SP4H
JH JE BH 2 208 (P>0.05)(El4C) .

2.5.2 SN THE iy AL N T fRArrb I
%) 41 i L (peripheral blood, PB)T bk B2 41 it i 52 1,

B FEAG I T A i s CD3" Tk B 48 A L 451 A B2
CD3'CD4". CD3'CD8" Ttk L4 iy tbfsil . 45 ok
W, SEF AN LR, Areb 13 B ER /N B CD3”
bk B 41 i EE ] B AR (P<0.01)(EISA RN E5C), Hrp
CD3'CD4" Tith L4t o Lb s B S FRAIS, 22 5/ A Gt
225 X (P<0.05)(EISBAIESD).

253 MEBLT@MRG TN N T RAb IR )G
Xtk B 45 (lymph node) T4 A A 521, ASHF 7 AG I 17
WL CD3"CD4*. CD3'CD8" T4 il iy Le i, 5
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WT

(A) Arrbl”
= =
3 3
3 A 3 CD3*
CD3" 20.1%
44.1%
(B) WT Arrbl~
51.0% 56.0%
44.0%
[} i
a
o
CD4
© . = D) VT (=6)

3 4rrb17- (n=6)

IS
=)
1

W
(=]
1

wk

—
(=]
1

The percentage of CD3" cells
o3
S

(=}
1

&
N N
N\

W
(=]
]

3 A4rrbl7 (n=6)

S
S
!

W
(=}
1

—_
{=]
L

The percentage of CD4" cells
[}
[=}

(=)
L

T
v

& \¢
S

A LA ARG P A ICD3 " T I Bl B 3L 3 Am g ARAS B 41 S 1 CD4' MICD8” TR M ¥ EL il C: B 5 B i 7sCD3" T4 M LE 1l 22 4k,
#5P<0.01, HWTHLLH; D: B 77 B ZCD4" T LL 14818, *P<0.05, 5WTHLL#

A the percentage of CD3" T lymphocytes in the PB detected by flow cytometry; B: the percentage of CD4"and CD8" T lymphocytes in the PB detected
by flow cytometry; C: histogram showing the proportion of CD3" T lymphocytes, **P<0.01 vs WT group; D: histogram showing the proportion of

CD4" T lymphocytes, *P<0.05 vs WT group.

5 ArrbIEFERIRR/NRASNE M T B AR EL 521
Fig.5 Changes of the proportion of T lymphocytes in the PB after Arrb1 KO in vivo

By A= /N BR PR, RN BRCD37CD4T T4 g L 451 B
B AR (P<0.05)(Kl6 AR EI6B), CD47/CDS™ T4 i i)
FUAE 235 PRI, 22 7 B Guit 228 (P<0.05)(32).

3 g
TIbk B 40 o 7 B i & ok R b, AR BT B 4
fLCD4AICD8% [ 4> ¥ #* 1%, 7] 4 NDN. DPAISP

=AEEH B, DNHI4H M ik o] g — D AR $ECD25
MICD44K [l 73 1 K18 7 A Y TH A fEDN1. DN2.
DN3FIDN4HA. DN1ZH M 56 74k 9T 144 2 i,
ST ZRIE R iS5 =, FHMERE, R E K
CD4E{CD8 SPAH ™, AWt 71 45 R, Arrb1 %A
ot Bk /0 BRM Ji 2 2 HE S €0, 5 B A8 2R /N SROFH LG O B
725, PRORArrb I R R R AN 2 1k A Bl Ji 4 2R 45 1)
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(A) WT Arrbl (B)
s Bl T (n=6)
! X
35.6% 46.1% ~ O 4rrbi(n=6)
S . 2 601 .
2 o
5 45 4
G
]
§° 30 o
=]
3
g 15 4
[}
=
[_4
0 - T
& &

CD4

A RN T EL55CD4 AICDS” TN LLfil; B: E77 B RCD4” TANNLLHIAE (b, *P<0.05, SWTHLLLE .
A: the percentage of CD4"and CD8" T lymphocytes in the lymph node detected by flow cytometry; B: histogram showing the proportion of CD4" T

lymphocytes, *P<0.05 vs WT group.

El6 ArrbIEFBIFR/NRAIMHEETHAELFIZE L
Fig.6 Changes of the proportion of T lymphocytes in the lymph node after Arrb1 KO in vivo

Fz2 HRBLETHAEKNLESR
Table 2 The results of T lymphocytes in the lymph node

At ot B4 R4
Cell WT Arrbl
CD4" (%) 60.20+2.00 44.70+4.50
CD8" (%) 33.80+3.40 43.10+4.60
CD4'/CD8* 1.80+0.24 1.05+0.21%

*P<0.05, 5WTH L# .
*P<0.05 vs WT group.

AR MR B . Feg, SURTI T Ab 3 i i % 4~ B
SRTIb S L5, A3 Arrb 15 DAL 3% B DN
Y1 H ek B 7 4 =, AR DN-DN3 841 A Eb 451 B 5 3%
b, DN 20 i b5 36 = o B 3, BA St % =
o TITDNA 4 g L 51 £ sk 2>, B8 = DP Y14 Jfa e 1]
SRR HBEA S FE o XK, Tk K
B 5 B AR A] g 32 B AEDN 1], DN2AIDN3 75 1
NREFE R B S, T ECDN4A ] K DPHA 41 i Lt
%98 />, CD4. CDS8 SPANE LL ] 2 7 EZit 2=
o JRFATRESE, Arrbl E DN KL &, %t
DP (1) 52 M 7F T2 2 DPAH At BH 1 2 2 (R BR B &
SRR CL A ), T AN 0 i 5 22 2 33 DP 4 A Fry PH 44
RN B Pk, N5 H R BDPAHAEI®),
B R B NSPAI . N B Arrb 12 15 B 3% BTk
B 200 it e 2 B b S, SR ST ARG I T 0N BR A JE L DA
Stk B GE H CD3*(Tbk B2 40 i 25 3R 0K 1) 3R THT b 5 40)
DL CD4". CD8" T4 bt ol &5 R BIR, Arrb13E
% BN R P CD3T. CD3"CD4™ T4H i i b 451
B2 B, 1TCDS™ T A bL A3 G B S o4 A% bk B 4

CD3"CD4" T4 it (¥ b 471l F£ 41X, CD4/CD8" T4H Jfl i)
A 8> H AT Goit 2 e 33X — &5 T IR 5 ]
A&, B0 M B IE 22 40 (i R 48 7 i A 30
B IRIEE U, 7B I W R o 2R, e
VPR SRR PR A B AE A B R T AR
OV SCHRTRE, 78 W RS/ BRBE B R, Arrb ] 1R
2 2 R ) g 4 P 1 Wk 3 R i 8 n R R 00, DA,
BATIN, Arrb LA ] §E 5 204 LRI IAR B2 25 1)
CD4" THHM ) A Wit #2532 PRI PR Co3g . 23R4T
3, Arrb1 5 I IR TN M & & A%, I H SR ] e
2 ST K B B T DN, 4hECD4 T4t
ik /1>, CD4"/CD8" T4 il LU AE B#AR, H 5 5 Wifa 5%
M DN HHTAH i bE 451 25078 DL JZ 1 42 CD4" T4H ffd 1 A7
i, WA R — T

MHSC R Tk A f 2 A R F ik 2 h A AR 2 7%
FSHRFSY, AFETall. D220, X He i S K 1
(M ZRIB A R4z, 3 — 0 5o iR R Rk, T4
ik B A AN A R 2R 4, 78 1 AR T4k B2 40 it
B iR, ZhangSEMT 1 AN W] & & B BTtk B2 40
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J A L R A R I, AE T PEAR DGR R Tal 1 B DTER T, F
it 33 55 0 F A B S TR 4R bR B H3K4me3 K
H3acll /b, T i) P 240 & (B H3K 2 Tme3 £, JF
YERF ZTWR A0 M R B R [ SO E 9 36 B,
Arrb1 7] 3 i P FEH3K27me3, WG M RS K B %
M Hoxa9 Tall%5 X R 3Rk 5 1E 5 & ', 78 4,
Arrb1/2 75 A8 1 1A 5 H3K27me3, 1 3 Tal 1 1 %5 K]
eI M T 520 B R A M R R B, R RRATT R — 2B A
H R

TR AN, TH R KB 5% 5HmS S
HT-ALLI R AP, 18 Tal 1 5 Lmo2 L3835 B 6 36 R R
W TR A T H & B A RE B, 3N H G R BN
T-ALL™; Tall/Lmo2t 7] T4 M it IEH K &, F
T-ALLK A", G SRR, A T-ALLEF br Ak
M Arrb1 ) F2 I8 7K1 B B PRI Arrb 1 1] B8 2 521
T-ALLIE B K. mik, 4545 WATMBFTR, Arrbl
G K R 1 T MO A7E I I ) & S5 o [RIIS, Arrbl
NET-ALLKAEKEZEVIMEK . 4, Arrbl Al {E i
5 Tal 18 HARTA M 2 & S DR 1 1 24 B T H3 P
B, 2T e 5 T-ALL 2 75 &0 -

25 EHTIR, Arrb 1 21 52 00 T2 Mo i I B B 1)
H, 7| EDNIH K & 75 A FH A, [5)I H 22 5208 A0
CD4" T M A7, L4 R vtk — B e H B L
) DA B2 1 IL98 £ e A R e 1 A S 56 L i
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