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IL-3-LDM Bt & Z A X CD123* B ywAapI 8 R G 1EH

RAE' ExE EHH LR BT KR, FREL RAEY GRS wmA R, RAAE (L PEE A
F AFHAEFRE R BERELRFMAN LhhizFBARELLRT, XZ 300020; 2. HFMNTARE
B AF & AAE T B TAESE, AT da #0M 450053; 3. PR EFHFR LR E SR EHEDERFRLAT,
JL K 100050 4. X &Z4r B 25k i 4 A TR 8], R # 301700 )

(4 E] 8@ @l I3 g /1A% 2 ( lidamycin, LDM ) 9 33k (B4 26 1 IL-3-LDM, W HXF £ 5l CD123* (1 1fiL
AR RAGVER . # k : JFUFEIA IL-3-LDP( interleukin 3-lidamycin )Rl 75 1 , 225 16 £ 4% — 4 active enediyne, AE )
KA AR E) IL-3-LDM . 7 204 B AG I AS FR] 1 10596 28 0 2 ( KG1-a . TF-1 ,M07e ,HL-60 . K562 , Raji )1 CDI123 4> T Ay ik,
IR RS IL-3-LDM 54 1 My 41 i 1Y 45 6 e ) s CCK-8 kil IL-3-LDM fili &5 2 (X AN ] CD123 FHAM: 3R 19 (1 1M s 400 A
PIZRAGRE ST, 46 28IV @ A4S 2 Y TL-3-LDM 2B 14 263 AT 35 90% L b P86 R 1 ML ( acute myeloid leukemia,
AML )KG-1a 4R 1H CD123 PHM: 3R 5 55 ( 88. 9% ), HYK A MOT7e F TF-1 FHAE( > 75% ), ik A HL-60 4HHd( 7. 8% ), ifif
K562 \Raji Z0/ifd CD123 FiEEBAYE. RS IL-3-LDM @& A% CD123 * H IR I KG-1a MO7e TF-1 F1 HL-60 4ii il ) )24
AREN R FR S MM T CD123 (I PER I e, 47 F CD123 #3A R e 1Y KG-1a 400, LDM (IR B R L R A
(‘adriamycin, ADR)FJ 1 415.8 1%, 1 [L-3-LDM 8058 % & LDM 19 9.6 175, 4 & IL-3-LDM fl 4 8 (1 ] UG 20 40
MIBEZ54) LDM FEmaCi m A4 CD123 * M IR AN .

[ EEIR ] IL-3; 3R F & MG 8 1 CD123 5 I ; MR 140
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Targeting cytotoxicity effect of IL-3-lidamycin fusion protein on CD123 " leuke-
mia cells

Zhang Yanjun', Li Shuangjing', Jiang Linlin', Liu Rong’, Gao Xue', Yuan Xiangfei', Qi Huaifeng’, Fan Dongmei'*,
Miao Qingfang’, Zhen Yongsu®, Xiong Dongsheng'( 1. State Key Laboratory of Experimental Hematology, Institute of He-
matology & Hospital of Blood Diseases, Chinese Academy of Medical Sciences & Peking Union Medical College, Tianjin
300020, China; 2. Academician Workstation of Henan Province, Department of Medical Oncology, People’ s Hospital of
Zhengzhou, Zhengzhou 450053, Henan, China; 3. Institute of Medicinal Biotechnology, Chinese Academy of Medical
Sciences & Peking Union Medical College, Beijing, 100050; 4. Tianjin Chase Sun Pharmaceutical Co. Ltd, Tianjin
301700, China )

[ Abstract ] Objective: To construct a fusion protein IL-3-lidamycin( IL-3-LDM ) with an IL-3 guide and a LDM war-
head, and to investigate its targeting cytotoxicity on CD123 * leukemia cells in vivo. Methods: IL-3-LDP ( interlekin 3-li-
damycin ) fusion protein was obtained in a prokaryotic system, and further assembled with active enediyne ( AE ) to get IL-
3-LDM. The expression of CD123 in six leukemia cell lines ( KG1-a, TF-1, M07e, HL-60, K562, Raji ) was detected by
flow cytometry and the binding ability of IL-3-LDM with different leukemia cell lines was examined. The cytotoxicity of
IL-3-LDM fusion protein on leukemia cells with different CD123 expression levels was detected by CCK-8. Results: The
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purity of recombinant protein IL-3-LDM was more than 90% after assembling with AE. The results showed that the CD123
expression ratio was 88.9% on AML ( acute myeloid leukemia ) KG-1a cells, >75% on MO7e and TF-1 cells, 7.8% on
HL-60 cells, and negative on K562 and Raji cells. The expression ratio of CD123 on leukemia cells ( KG-1a, MO7e,
TF-1 and HL-60 )was positively related to its binding ability and sensitivity to IL-3-LDM in vitro. The cytotoxicity of LDM
on KG-1a cells which expressed the highest level of CD133 was 1 415. 8 fold stronger than that of adriamjcin ( ADR ), and
the cytotoxicity of IL-3-LDM was 9. 6 fold than that of LDM. Conclusion: IL-3-LDM fusion protein can effectively target

eytotoxic drug LDM to kill CD123 " leukemia cells.
[ Key words ]

IL-3Ra %%, B CD123 i), B HA K& )
A T IR T 40 HE( leukemia stem cell, LSC ) &R AF o4
PR Z —, 2R 5 IR F 456 IL-3 1Y G .
HAE 20MEHE R H MW ( acute myelocytic leukemia,
AML) T4 Jifl 2 11 = 3R 3k, T 7 1F & 38 10 T 20 g
FKHILFARE Y x—BEER, HL CDI23
Y B8 s B LSC 875 5 LSC YA T, #E MM iG H
M55 B A AT fE . 773K %5 % ( lidamyein, LDM ) /&12
A8 5 0 % iR 4 R R O 4 R BRI K T
JIRZE BT b sgd P A= 3R, HJr 7 45 A0 0 A AR W
s ELVE ML AR, IR A B R AT
FERE 1L-3 5 LDM AR M - 97 8 11 apoprotein,,
LDP {8 Bt () gt & & 19 IL-3-LDP, IL-3-LDP {& 4p
B0 PE M — He( active enediyne, AE ) & 8 Al 5
U R 5 1 1L-3-LDM , & 3 H A& AP XA R) D123
IR I 20 AR A 45 0 1, A IL-3-LDM Y
A PRSI 36 R DR 07 FH B4 S 6 A

1 #MR5EF*

1.1 etk & £ 3K A

ML FR KG-la( AML T #H 40 M 5 ) W T 36 [
ATCC, A IS 40 L 22 TF-1( 21 & A IG5 ) . MO07e
( NEAZA0M A I5% ) HL-60( 54162 20 M 1 100 )
K562( 12 P86 2 ML ) Raji( B 41K B8 ) th AR
S EARAF . BCA KK & H 3£ [ Pierce 2 H |
ELISA 57 & [ ik 8\ v .CCK-8 14 H H 4 Do-
jindo 2], Per-cy5. 5-anti-CD123 /&g [ 3¢ [ BD
5wl FITC FRic St RBTIAR N B b B 2 B2 Bl
VAT 428 7. IL-3-LDP 33k 2 44 il A 55 g 2t
FRAT, 16 & (0 A AR v ] B2 2 B2 e 12 24 A
B AR T IRAE
1.2 IL-3-LDP @& & e kit 5% %

& PCR 5Ll IL-3-LDP 4 K 3 K I 78 JE X
K5I A Hiso 52, t & fl & 8 1R Ik 2K
pET28a-1L-3-LDP, ¥ AL K 1 5 BL21 , $k U 1y

IL-3; lidamycin; fusion protein; CD123; leukemia; cancer stem cell
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ER TERE L 25 1 mmol/L IPTG i 5 %Kik 3 ~4 h,
BLO R TR AR . A 4N B R R R 2 A vk 2
fift 1 ~2 h, B0 UCEE BG4 PBS & & T Bk
RN T Y. A5 B0 B WP A e R
JR IR A AT MR R 1, 0. 22 wm 8 B B
BOEMZN itk E MR8 B &EA . ##47 SDS-
PAGE, HHnE A5 2= NC )5 ] anti-His6 Fii&
1 HRP #5 12 B9 £ Pife — Hi #E 1T Western blotting
Jesg g B Ak IS 19 TL-3-LDP fl 4 % A
W2 BCA X5 &I B e B, FH 1L-3 ELISA
A SR E AR S IL-3 N E AR,
HAEEHME(%) =1L3 §E/8EHRE x
100% .
1.3 IL-3-LDM #9483 5 464k

Ulifb B VS 1 x PBS B0 B 5, A S
fi i AE & - H B RFR L 5001 ),
PRILIR ), S IRCE 12 h 20255 il e 24 (0 3 MR ) 25
Py IL-3-LDM ., 5 IR G W4T PD-10 #E)2 4T, 4
A280 nm FI A343 nm 5405 WA Sl Ak & B A
1L-3-LDM, HPLC i) L2 o Rz Ac i
1.4 AX@ieREN ake% G IL-3-LDM 5 & s iz
MR AW LA
.41 RAA@HEARLEE oA ET
CD123 #y Rk ik £ EIFHEFF 6 FiON A ML 40 M &
KG-1a . TF-1 \M07e ,HL-60 K562 . Raji , Wt 5 40 Y, JC
AR AR KB 1 x PBS ¥t 2 i, AN E % E N
1 x10°0/8 . BEMNMAS pl Per-cy5.5-CD123 #it
A4 CHOELIFE 30 min f5 H TG A BEEL K 5K PBS
Uk 2 U, U 240 A A SRS I 4% 1 i o A0 if AR 2 kT
CD123 Rk %,
1.4.2 R 408 AN IL-3-LDM 5 CDI23* & 1t
LM A A EE A I A R AN R TR A
BRI, PBS HEAE 1 x10° A~/E., ’HE
25 PG B2 AN P i s 48 A ) B X BRZELC R e
His HUAH 40 ) FIFHIPESCE2H( 1 wg/ml IL-3-LDM
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AOEE AR ). K ANME 4 CHFE 1 h, EVE2
UK 8 B ok B 4 0 BH M S 50 4 R i A 20 wl BT
His FUARWE( 1:40 ),4 CHFE 1 h JFEEPE 2 WA
FITC Fric A5t BPTIAR TR 20 l 4 CHEOEIHE
30 min, ZEE T 300 x g B0 15 min, 5 1355 EUE
2K H 4% Z R PR 300 wl 20, it
WCFT, filf 40 e o B A B Y, 3t X 40 AR R I 13-
LDM 5 CD123 * [ IfiLJs 40 M () 285 6 16 1 .
1.5 CCK-8 ##m| IL-3-LDM 2+ CD123 * & £ 5% 21
B A A 7 HE

BEIEEE SR M07e KG-1a HL-60 . Raji 41 Jifl, &l 96
FLHR( 90 Wl /FL, BEFLANML 1 x 10* A4 ). BEE LKA
(IL-3-LDM ) AHIEZ54( LDM )% B 25 01 BH 1 245 4 ok
M £ 52 1 2 ( adriamycin, ADR ) ], %5 F X} FE 24
( PBS), WIREI i BEAR LU AR BN 25( 3R 1), B84 3
NEFL. MR FRENNE 4 h, 5 LiE, H
RPMI 1640 35773 90 pl SR, 4kE255 97 72 he
FEFLINA 10 wl CCK-8 ¥ E 2 ~3 h, BEpr {0
FE 450 nm AEGEEE( D O)H. S FEARE R H AL

x1 HYRGEESAEIZI cy/(mol - L7 )]
Tab. 1 Cytotoxic experiment design[ c,/( mol - L™" ) ]

IL-3-LDM LDM ADR Blank

( x107') ( x107') ( x10") control

0 0 0 PBS
3.55 9.50 1.48
1.77 4.75 0.74
0.89 2.38 0.37
0.44 1.19 0.18
0.22 0.59 0.09
0.11 0.29 0.04
0.05 0.15 0.02

1.6 %itsaE

BAELA x + 5 27, R GranphPad Prime5 % {f:
T IC, (6, T T « IR Ge it #r, L P <0. 05 2K
P <0.01 FREFBAGIT AR,

2 & R

2.1 R EE IL3-LDP @ke- & G5t % 1L.-3-1L.DM
PRBOE ) 72 % pET28a-1L-3-LDP, £ IPTG %%

35 IL-3-LDP & [, 2lifk J5 4 SDS-PAGE 5 West-
ern blotting %5 5& , 25 R /R , TEAHXT 3 T & 2 900
A —B . B H A, 5B e — 3 B
IL-3-LDP Fil &8 H AR A I B 1),

1L-3-LDP S84 35 M alifb )5 |, 44k i s 25 (1 i
HWE N 981.5 weg/ml, SR 10 ml A, H
B EZ ] mg, 5 GHHR N IL-3-LDM J5, %
FIL-3 4 ELISA 5 & A7 IL-3 () Al , 1L-3
JRERBE A 902 e/ mlo i A5CTRORH 2 T ARG I
AP E AN 92%( E 2 ).

A B
M (x10) M S

M (x10°) M 1 2 3

B 1 SDS-PAGE 5 Western blotting £ 7E
IL-3-LDP Bt & & H
Fig. 1 Identification of IL-3-LDP fusion protein
by SDS-PAGE and Western blotting
A:SDS-PAGE; B: Western blotting;
M: Protein marker; 1: Lysate ; 2: Purified liquid;
3. Effluent; S: IL-3-LDP fusion protein
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Fig. 2 Absorption peak of IL-3-LDM measured by HPLC
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7.8% , &5 BHE Ik ; 1 K562 \Raji 41 CD123 %
2.2.2 IL3-IDM framm @i A 1 5
CD123 k3 &A% IL-3-LDM Bl &4 1154 [H 40
JiL 2R 43 IO, T A R A A I 45 5 B, TL-3-LDM

FWIEH . TF-1 MO7e 40 2 5 1L-3-LDM fil & 5
g AR, ik 90% LA I s HIL-60 (K562 i &
HGEALS AR s, B2MHCE 4), 1IL-3-
AfE S 5iZ 40 cD123 FH
PEZ5E 43, P01 IL-3-LDM 7] LUAR &7 b 5 4t ff 32

H

LDM 5 19 1fiL395 41 Jifd 4

45
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8 PE-A subset —A \/ \
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0k \\ 0 / S 0 / 7 \ e
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Fig. 3 Positive rate of CD123 expression on different leukemia cell lines
a b c d
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Fig. 4 Binding activity of IL-3-LDM with CD123 " leukemia cell lines
a: HL-60; b: TF-1; ¢: MO7e; d: K562;
A: HL-60 +1L-3-LDM; B: TF-1 +IL-3-LDM; C: MO7e + IL-3-LDM; D: K562 + IL-3-LDM
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2.3 IL-3-LDM 4R 9MZ 3 45 CD123 * & oy 2 it
¥ 1L-3-LDM fil & (. LDM 254 Pk % 4k
J725%) ADR 435I 5 N [R] I 40 B 083 IS, LA
CCK-8 A4 24547 %5 240 . iy % 3 1% 50 11 5 ), IF 3t
B 3 RIS W A 5 A ALY IC,, ( B/ 6 ). 2R 4
7N, FE CD123 Rk o = 1Y KG-1a 41/, LDM 1] 3%
A7 2 P M A R, R 5 9R B 2 ADR Y
1 415. 84 1M 1L-3-LDM A9 A& 15 4F H B 5, /& LDM

9.6 1. 7E9— CDI123 F£iLRKE K MOTe 2
Jfl, IL-3-LDM 19 7% 43 i B2 2 LDM 1 2. 3 5. Xf
CD123 &3k B A0 55 FH 14 A9 1 1L9% Raji A1 HL-60
A, IL-3-LDM 19 7% 43 45 FH 5 B F1 LDM. JG B i IX
Mo RInk @ HE IL-3-LDP A H45 40 i A i fE 17,
A TL-3 B0 XoF Bl 96 200 L %) 358 7 A e e T4
FHABXT 85 G KA I () 2345 15 52
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Fig. 5 Cytotoxicity of IL-3-LDM on CD123" leukemia cells
A: MO7e; B: KG-1a; C: HL-60; D: Raji
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Fig. 6 Comparison of the IC,, of IL-3-LDM, LDM
and ADR Kkilled four types of CD123* leukemia cells
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