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1.1 Rtk R EZR

{9 IfiL 755 41 e 52 NB4. THP-1. KGla H A1
A FE N TR R A FRAE. DEPTA CD44 Hitfk
HI313 ( IgG1), /N FEZEX B Piik 7D11, %O
FRic YLk FITC-CD11b, FITC-CD14. FITC-CDI15.
FITC-CD34, PE-CD45 i PpA14i kAl TR R
AT FITC FRid £ 9T B A B bkl
H Caltag A 7. #1i2 AML R A\ bpA Sk A v 2 2%
BE 2 Bt I W WF 58 B it W % P Bt . The
CycleTESETM PLUS DNA Reagent Kit 4 H Becton
Dickinson 23 7). CellTiter 96® AQueous i Il & 4t
1, MTS i 4 Promega A ], PMS J#J | Sigma
NCIR
1.2 HI313 HIZFEFR S0

HI313 Hrikzli ., BIGHRE N 10 mgl, &
1o 2 5 beMke, REARKE 7.5 pg/L. A KGla
o THP-1 4 fl, 5x10° A4~/ %, B2, BAWE
20 min, JII PBS %E— K JG I\ FITC #Ric (1)
e PR AP, BEOGHEE 20 min, I PBS ¥E—
X, 200 pl PBS B &, FACS Calibur £, %
PUAA A E A HL 1) Xmean {f, LA Graph Pad Prism5
AT M.
1.3 S IEEFE T EUEMEEN HI313 ik xd
NB4 20 AR 4 A< HD

AR R U 1) NB4 4 fh T 96 FLEE TR, 4
T, AL 3 ANAS AR (R S 2 ()
RXTGUARA. P A 3 AP 4L, g0k
8 000 1~ /ml, HI313 B [A] BU0] FEBUAAR 1) 3 it 4894
FEH: 10 mg/L. 20 mg/LAI 50 mg/L. T35 I
3. 4. SR AE AR B, W R ek 4L
AREH, 3 A PATSLH RSP,
1.4 MTS X HI313 kX NB4 40 A A9 4 €
A

AR K R4 1) NB4 40 fh T 96 FLES TR, 4
T, AL 3 ANAS AR ) S 21 [
XTGUARA. P A% 4 P47 4L, g0k
8 000 1~ / 4L, HI313 K [F A0 HEHTAAR ) 3 Fh &k
FEH: 10 mg/L. 20 mg/LAI 50 mg/L. T35 755

3. 4. 5 OREIN AN M AE KDL, BN MTS 5
PMS ({4 20 wl, 37°CHEH 2 h, A G AL
492 nm WG .
1.5 HI313 A3 NB4 2056 /E EA 9 E2 0

HA: KR A BT 1 NB4 41 g fb - 24 FL1E 9%
B, a3 3 4L, AP B[R R0 BT AR 4R
HI313 SZE64H. 41k 8 000 A4/ 4L, [H A%} 4t
AR HI3 13 Pk AR B4 50 mg/L. 5571
% 3. 4. 5 K, fli ] The CycleTESETM PLUS
DNA Reagent Kit o7 ll 40 i il HPIR DG, #5841 42 10 5t
B HEAT, RS R : 1000 r/min 5.0 NB4 4 fiil
6 min, W E¥E; 125 wl () Solution A(Trypsin)
RS, WV 10 min; 484200 Solution B(RNase)
BEIRA, N 10 min; 4k 4L Solution C(PI),
B2, N 10 min, PBS &KX, 200 pl PBS
# &, FACS Calibur S TA.
1.6 HI313 NIKiIFES AML [RIGAEEI D 1L

Ficoll ¥ 73 &5 SRRl 2 11 M98 93 A 546 48 i,
F& 20% FBS ) RPMI1640 55750 % 1x10%ml,
BT 24 FLBG, 2ml/ L. 402k 3 41 SEERAL, A
HI313 Piik, LWKE N 20 mg/L: 250K,
PBS; [AIZXT R BTARLL, IIAZHRER 20 mg/L 1)
IgG1 [FIZX I T REFRINAE 3. 5. 7 R, W4
Mo, &I PE-CD45 Jiik T %11, FmA
FITC-CD11b, B{ FITC-CDI14 5 FITC-CD15, %
§% & 20 min, fI PBS %E—k, 200 wl PBS H &4l
Jfi, FACS Calibur £ #ll 40 Jfi % [l CD11b. CD14.
CDI15 HI#IA.

2 & R

2.1 HI313 BYFEF AN

THP-1 A1 KGla ¥J3R 1A CD44 $i)i, wLLY
HI313 Piikdhi&. £ PE bR (1) CD44 HUAR K,
THP-1 fil KGla ] CD44 FH TR 4351 ok 42.22% F
97.09% (45 KA EIR), ZEPIPE CD44 Kk K- 5
BRI A . AR I 7 1 4l B R 5 AN TR 52 11
HI313 [l 4G ¥ 35 9 i B, Graphpad 1 &,
AT LA B 1Cs, AR HIZ13 LRI A XS S5 Fi D) .
THP-1 A1 KGla FIARR 51 7343550 4 0.180 2 mg/L
F10.200 7 mg/L, AH T hr#Eik & 547 1.2 nmol/L
A1 1.34 nmol/L(F 1). 7E-FA7 S5 il 5 Hid4a X}
I3 P o 4 G 11 AF 6 55 A T 23 i 0.525 1 mg/L
H10.883 3 mg/L, AH 4 T-Frifkik B 547 5.89 nmol/L
F1 3.5 nmol/L(&5 & HoR).
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Fig. 1 Affinity of HI313 antibody detected
with KGla and THP-1
KGla and THP-1 cells were incubated with HI313 antibody, the
concentration from 10 mg/L to 0.007 5 mg/L, and detected with FITC-
goat anti-mouse IgG. Flow cytometric analysis to get the X mean of
each HI313 concentration. All data were analyzed using Graphpad
PRISM 3.0. m—m: KGla; 0—0: THP-1.

2.2 HI313 *F NB4 ¢HEIE7EAY 520

NB4 41 Jfl &5 HI313 Hifk . [F] 840 BB
PBS, J:Hi3E)E, T3 3. 4. 5K, LIGMIEHS
EP R M RECH , BUREARSE T 2 ¢ K9 Gt oy
Mr. WG 4 RITUREH 5K, HI313 SEH 2 1S 41
W% B B0 AL 835 75 (P < 0.05), HigbFE
JEE A B IEAH G (] 2).

NB4 4115 HI313 ifk, RIZXHEIA, PBS
LRI, LA MTS Jyr g f s i A= k.

Fig. 2 Cells were treated with different
concentration HI313
IgG and PBS for 3~ 6 days, then used trypan blue exclusion to measure
the effect of HI313 inhibiting the NB4 cells proliferation x + s.0—0:
HI313, 10 mg/L;m—nm: HI313, 20 mg/L;A—A: HI313, 50 mg/L;e—e:
isotypic antibody, 50 mg/L;A—A: PBS.
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Fig. 3 HI313 antibody inhibits proliferation of NB4 cell line
A total of 8 000/well cells were seeded into 96-well plates and incubated in tetraplicate in the presence of different concentrations of HI313 antibody,
isotypic control or PBS. At the indicated times, the proliferation of cells were detected with MTS assay. Absorbance were read at 492 nm. These

data are representative of results of three independent experiments. [1: HI313; I: Isotypic control; [ : PBS.
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Fig. 4 The inhibiting rate of different 2.4 HI313 IINES AML RIS4AERY 514
concentrations of HI313 WEE N, RAIEEFT 6 6 AML 5 AN

Inhibition of proliferation by HI313 antibody was evaluted at each B 5
7N
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Fig. 5 Cell cycle analysis by flow cytometry and ModFit software
NB4 cells were treated with HI313, IgG1 or PBS for 5 days, and cell cycling was analyzed by flow cytometry and ModFit sofware.
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Fig. 6 Percentage of cells at GO/G1 phase and S phase after co-cultured with HI313 antibody, isotypic antibody and PBS
NB4 cells were treated with 50 mg/L of HI313 antibody([1), isotipic antibody (1) or PBS (). At day 3 and 5, cells were stained with the
CycleTESETM PLUS DNA reagent kit and analyzed by flow cytometry. Percentage of GO/G1 phase and S phase were provided by ModFit software.
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Table 1 Change of the mature marker of AML primary cells after co-cultured with 20 mg/L. HI313 or isotypic control

CD11b/% CDI14/% CDI15/%
Pl day 3 HI313 2.8 0.69 28.64
IgGl 2.89 0.49 33.98
day 5 HI313 23.96 0.36 4591
IgGl 6.56 0.44 40.94
day 7 HI313 25.49 0.85 77.46
IgGl 5.07 0.36 69.57
) day 3 HI313 6.89 3.55 22.13
IgGl 7.84 3.40 2325
day 5 HI313 5.61 417 4579
IgGl 418 2.35 31.89
day 7 HI313 7.57 9.82 4551
IgGl 458 9.87 42.83
P3 day 3 HI313 20.70 11.85 73.82
IgGl 12.62 7.24 58.25
day 5 HI313 60.73 60.73 60.73
IgGl 23.16 45 88.96
day 7 HI313 44.12 47.12 44.88
IgGl 10.71 3.04 65.66
P4 day 3 HI313 5.02 12.01 79.88
IgGl 5.57 10.79 77.60
day 5 HI313 4.80 25.80 69.98
IgGl 2.03 20.20 66.58
P5 day 3 HI313 7.61 5.89 21.19
IgGl 7.41 4.01 17.96
P6 day 5 HI313 6.13 1.01 7.33
IgGl 2.18 0.93 11.79
50}
40}
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Fig. 7 Increased expression rate of mature markers of AML primary cells after co-culture with 20 mg/L. HI313
PBMC of AML patient were isolated with Ficol and co-cultured with HI313, isotypic antibody and PBS. After 3, 5 and 7 days, cells were incubated
with PE-CD45 and FITC-CD11b, CDI14 and CDI15. The expression of CDI11b, CD14 and CDI5 on CD45 gated cells were measured by flow
cytometry. Increased expression rate (% )=percentage of CD11b (gray bar) or CD14 (black bar), or CDI5 (stripped bar)expression —percentage of
isotypic control.
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Table 2 Change of the mature marker of AML primary cells after co-cultured with 20 mg/L. HI44a or isotypic control

CD11b/% CD14/% CD15/%

P1 day 3 Hl44a 1.51 0.32 26.88
1gG2a 1.63 0.39 25.90
day 5 Hl44a 6.89 2.02 68.38
1gG2a 9.53 1.73 60.37
day 7 Hl44a 15.36 2.78 83.49
1gG2a 13.34 2.21 83.98
P2 day 3 Hl44a 6.30 3.61 31.56
1gG2a 7.39 2.89 21.67

day 5 Hl44a 6.62 3.77 38.81

1gG2a 7.63 3.25 42.28

day 7 Hl44a 11.89 10.41 64.14

1gG2a 12.60 10.15 55.87

P3 day 3 Hl44a 21.88 14.79 78.84
1gG2a 10.29 8.26 59.58

day 5 Hl44a 39.81 12.62 90.84

1gG2a 27.52 5.42 92.14

day 7 Hl44a 14.26 4.33 68.43

1gG2a 9.35 1.56 70.96

P4 day 3 Hl44a 5.72 10.34 79.74
1gG2a 5.79 8.12 68.60

day 5 Hl44a 3.39 21.83 62.04

1gG2a 3.98 12.42 49.56

P5 day 3 Hl44a 6.48 4.80 26.21
1gG2a 6.38 3.79 19.12

P6 day 5 Hl44a 2.06 0.99 11.57
1gG2a 1.93 1.19 9.88

50
40 +

Increased expression rate/%

Day3 Day5 Day7 Day3 Day5 Day?7

Patient 1 Patient 2

Day3 Day5 Day7 Day3 Day5 Day3 Day5

Patient 3 Patient4  Patient 5 Patient6

Time & Patients

Fig. 8 Increased expression rate of mature markers of AML primary cells after co-culture with 20 mg/L. Hl44a
PBMC of AML patient were isolated with Ficol and co-cultured with HI44a, isotypic antibody and PBS. After 3, 5 and 7 days, cells were incubated
with PE-CD45 and FITC-CD11b, CD14 and CD15. The expression of CD11b, CDI4 and CDI5 on CD45 gated cells were measured by flow
cytometry. Increased expression rate(%) = percentage of CD11b(gray bar) or CD14 (black bar), or CDI15 (stripped bar) expression —percentage of

isotypic control.

3 it it

B D TREGUA LS BOR BRI H i, N
AR & 0K 18 U6 7 e S8 P8 1R AT 0
a5 KPR B BB A RE, T RLRIATAE
PR G IOHLAIORIE B4R i A, (e ik
IR T PUR 25 R s, LA R

AN RER R AR, RO TR R A
CD44 Pt Jii J2 e HL &6 B A5 F RS 5 1% S /E - i 4
T RIS e S s BAT TR
() Hl44a A1 HI313 /2 PIHE/ NPT CD44 g FEdT
. 2005 4, $T Hld4a HUaRRIHT 9T O A FRED.

AT H X HI33 PUidiAT T REMIFTT, 156
MILERU AT, @ PRk CD44 RIEIK V2 748



«196¢ EMEEEYYEHR

Prog. Biochem. Biophys. 2009; 36 (2)

K4 g, THP-1 Ml KGla, HHTPATSEE, 79
F) T AL &5 5L, HIZ13 [ A G S5 R S K SF
1.2~ 1.34 nmol/L. FAT[F NN HId4a B BE4T T
SEUG, AHXS SR A KT A 3.5~5.89 nmol/L. il B
HI313 & MR EA Y m R o bk, o e
T IRATTRT IR () HI44a. XS 5 SR REAT BEPR T AR
O RPN R

2002 47 Blood 2% s T WikkHi CD44
PO IS TAE. X PR BTLiA——H90 F1 A3DS,
A5 S A L 40 il & THP-1. NB4. HL60 ()28 K
Ak, RIS, RN R R, Bk S A R R
Y RAL R, Al KGla 40 Mo 1) 434k B
PR A3DS iLfit i T NB4 Jp K45 M3 41l i
PO SO 3 2 0 40 P 390 Al
4149 P27Kip-1 [FIR&fE, B AML J #lis ¥,
IR BN AML BG40 B R 39 550, A B FUAIE 52
T BATE AN HI313 HAAR R HAT S MH] i
40 it & NB4 S5 KA Sy, HAMGIVE A 5 i 1) 1E A
Ky EH S RMEIHRIER T 60%. M fE[F—L5%
i, R4 Hid4a %F NB4 [958 15 FH 20 A 25%
(45 BAREoR). FFWIBIESE T HI313 X1 NB4 4
L A KA RIE FH AT GO/G S BHL A AR 6. T B
SIS AR IR 41 GO/GT 1T 5 EL R AT L Y
HI3 13 HUAA I B F B IS TR 386 @i g, 258
5 RiEE|mNE, HI313 554011 GO/G1 40 Jd fir
BT AL 2 5. X &5 55 MTS kil
i R A AR B 25 SR AR W) A

ATBENIRAE T 6 15 AML #1215, T4
il HI313 % AML Jstah 40 M i e oA/ . 45 2R
FW, HI313 6T AML 95 A br A B AT 2 434k 2
ER. fHAEERE, [F—#% CD11b. CD14 Fi
CD15 IX =AM 3 40 M S R AR 2 BT IR AS B 2 [F)
A, WG ANER B R) HI313 5256 21 5 ] B0 et
YRt K 2 e AL I A 2R X AR 45 1
()] Befi R, AML A S gl e — b ik 1) if 4
WA B, AR . ARERL, P2l
IR 25 R AR RS 2, L 40 20 A AS AR [
AML J5L 46 40 ffd IR LR YR BT Ak B BB (AR [ ] LA g
WL RERAZ R AT 0204k, CD11b i & 41 il
%R, {2 CD14 1 CD15 43 AL k%
RARLRIRFE. 4550 2R, 6 #l9 A1 AML JR
IHA 4 HI313 AbBEJS, CDI11b 3K BN f 4l
B FTHEN,  HIEA T I R S K SR bl 2 3
bn, W] HI33 HiiakbBLE, AML 40 Med5) 1 n) B

LIt %1 CD14 1 CD15, HASLIEA
[Ep ] s AR, 7E HIB13 FUARALBS, 47 e
il AML 40 L (andpide) 3), CD14 fikism, waf
RE 1 W PUAAON 15 5 40 T ) S A% R A0k A7 L85 1)
(angfel 1. 2)CD15 WA N, v REUL A HTIA T
S0 M R kLR . FE R, CD14 Ml
CDI15 A — Al s, ATRE A PR — BT
P15 40 B 1) B AR R o AR RS, AN B )R &R 4y
th, 2R, TBILEIX 6 BRI, o MK
FAPR 25 201K PH M 204 2 JL 13426 e it 4 (45 SRR
FIHDKE, HIZ13 ¥ LA [ FE 2 Hi s in AML J5t
SR AN SRR R, L OB TS FRAT 1 e R E 1)
Hl44a SEA 30 AR SR Al H H44a HEAT
TOPATIEE, S5 RYWR, 16 40 mg/L I, Hl44a 1
AL LU SIX 6 199 1 1 AL 54 4 it e B a1k,
AR AR /T 20 mg/L (1) HI313.

1AL 995 3 LAYA T8 59— A 25 B R T A7 A
JU0.01%~ 4% % (i 1 40 B . 1 i 1 40 g
AT AR g R ), il TEe s
S RRAS,  IXAFAFEL G PLIE o 240 AT 299
XTI T AU AT AR . S-S B BRE AR DG an
J B THIBR 740 A2 T S ) olved 14 i 24 40 1
M. HATCAL, TN F R R T R 1
WIAEE, H—RANNITH @ M iEsh # B A4l 5
i A5 T P A EL A 0012, CD44 2 40 g 2 1T 16—
FREZEFN DT, S5IRZ M - BRI AH B
EH . W5 R BL— KR PT CD44 Fiik HOO AT )i A
AT AML EZERH 1) NOD-SCID /ML, e T 2%
KRR AR BRSO, Eibd &
B, HUARER T H0E AML (A fm g0 s s A, BR
B 2 RINPUAAR AT AR 8 141 3 4% B S0
HL03, G B IEH T4l B AT s m 7. HI313 fE
MR ER RS CDA4 HUAE,  7EAR M 40 i 38 58
fi& AML Ji 46 40 B 23 4k e 2455 J7 1 5 H90. A3DS
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Development of Anti-CD44 Therapeutic Antibody
for Acute Myeloid Leukemia®

ZHANG Tao", QU Hao*", ZHANG Li-Yan?, ZHANG Yi?, WANG Mei", WANG Dong-Mei?,
HE Da-Shui?, HUANG Li-Hua?, ZHU Wei-Bin?™, ZHANG Yu-Guang"?™
("Institute of Hematology & Hospital of Hematology, Chinese Academy of Medical Sciences & Peking Union Medical College, Tianjin 300020, China,
2Union Stem Cell & Gene Engineering Company Limited, Tianjin 300384, China)

Abstract  An anti-CD44 monoclonal antibody, HI313, as a potential tool to treat Acute Myeloid Leukemia
(AML) have been developed. The binding affinity of HI313 was measured by flow cytometry; suppression of NB4
cell line proliferation induced by HI313 was measured by MTS; effects of HI313 on cell cycle were assessed by
flow cytometry; AML cell differentiation was assessed by detecting cell surface markers CD11b, CD14 and CD15.
The results show that anti-CD44 antibody HI313 has relative high affinity to cells both high and low expression of
CD44 and effectively suppressed the proliferation of NB4 cell line through blocking of cell cycle progress at
GO0/G1 phase. Furthermore, HI313 antibody can induce differentiation of cancer cells from AML patients. In
conclusion, CD44 is a valid target for AML treatment and HI313 monoclonal antibody is a good candidate for
therapeutic antibody development.
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