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Cytotoxicity of Engineered Fusion Protein Anti-CD19
(Fab)-LDM on B-cell Lymphoma BJAB Cells and Its

Mechanism

FAN Dong-mei',YANG Yuan-yuan',JIANG Linlin', XIONG Dongsheng',YANG Ming',
TAO Xin-yong®,ZHOU Shan*, LIU Hong-qin*, QU Hao?, HAN Bo-wen®,SHI Chuan’
(1.State Key Laboratory of Experimental Hematology , Insitute of Hematology & Hospital of Blood
Diseases,Chinese Academy of Medical Sciences & Peking Union Medical College,Tianjin
300020, China;?2.Tianjin Tongsheng Shidai Biotechnology Co.Ltd., Tianjin 300020, China)

Abstract: [Purpose] To investigate the cytotoxicity of the engineered fusion protein anti-CD19
(Fab)-LDM to B-cell lymphoma BJAB cells and its mechanism.[Methods ] The antigen binding ac-
tivity of anti-CD19(Fab)-LDM on BJAB cells was observed by FACS and confocal microscopy. The
cytotoxicity of the engineered fusion protein anti-CD19 (Fab)-LDM to BJAB cells was tested by
MTT assay. Comet assay was used to determine the DNA damage in BJAB cells induced by anti-
CD19(Fab)-LDM. Changes of cell cycle of BJAB cells treated with anti-CD19(Fab)-LDM were de-
tected by FACS. [Results ] FACS and confocal microscopy showed that the antibody bound specifi-
cally to BJAB cells. MTT assay demonstrated that the engineered fusion protein anti-CD19 (Fab)-
LDM strongly enhanced the cytotoxicity to BJAB cells compared with adriamycin or lidamycin
(LDM). The comet assay showed that cells treated with anti-CD19 (Fab)-LDM induced more DNA
damage than cells treated with LDM. BJAB cells treated with anti-CD19(Fab)-LDM resulted in cell
cycle arrest in a concentration dependence manner. [ Conclusion] The fusion protein anti-CD19
(Fab)-LDM can target to kill CD19-positive B lymphoma cells and induce cell cycle arrest. These
findings may be useful in clinical practice for B-cell lymphoma treatment.

Key words: genetic engineered antibody ;fusion protein;lidamycin; B-cell lymphoma;cell cycle
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TR 5 Sk 25 W oA O e TR R A A a3k vE e T B
SEREGUAR S RS M Bk SR 251
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S P B ) M SCEAT 25 e R T LR R
2y ) 25 5 AR R AL P, ADCs — By #2183
BT A0 7 1 25 1) 5 3 B9 3% 45 53 T (linker ) 14
B, HED AT B A0k CR IR AR RIFSY
1) ADCs FEA 5 F.inotuzumab ozogamicin(CD22)7" |
DCDT2980S (CD22) ¥ SAR3419 (CD19) 1) MDX-
1203 (CD70)™#1 SGN -75(CD70)™, CD19 &—1>
FEH BA RS AR AT, CD19 MG, %
KPRz, SR CD19 w] DA 5 40 M it
HNAL S m WA EE™, J1 5% R (lidamycin,
LDM) /2 i — s B R A AT (AR ) R — A TR Al ik
1 (LDP) LAHE S M B 45 5 100 1, J& 9 — 24t
R ST AR 3 . LDM H AT B 04 2% s b e 400 it 19 AR
L RBOR Y38 T 22 2L R & R . [F, LDM 74
PN AL BE AR i 2, RN BURS AR L 4% S A9 N
FLL 2 A 2 AR S OF B B 2k
B LDM A L |36 20 i J3 B i BEL s 1, FR AR LDM X
Jifr e A0 i R AT AR A A O I, EL R R = R R S
P PR, F AT i 56 I T AR 6977 3%, % anti-CD19
(Fab) /Bt 5 LDM #E47RE I E 20 T8 Ul & 25 an-
ti-CD19(Fab)-LDM, #R 15} H%E B 48 Jfd bk U 983 240 i #k
BJAB iy A M fE M

1 #MRE57FE

1.1 & #®
B 2 it bk 0% 40 Mg R BJAB 35 5% T % 10%FCS
() RPMI 1640 K537 3&f | B % & (adriamycin, ADR)
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N Al E anti-CD19(Fab)-LDM AU 63k |
2tk L K Cy5 Frid B4 2 H anti-CD19(Fab)-LDM
By A 925 % Sse Ot R e LSR T 24 3 = 41 g 73
iAW B 32 E BD A #l , Synergy H4 F§#r {0 H 3¢
[ BioTek 24 A, M5 A2 W5 A 75 [ Leica A A .
1.2 /5 &
121 FACS #ml @k 4% & 5 BJAB 40 fiwy 45675 1

WA 1x10° X5 2E KA BJAB 41 fifd , PBS ¥k 3
W, HHMEEET 100w %A 20pg/ml Cy5 Fric 1Y
il 2 (A anti-CD19(Fab),4°C## 7 1h, 1000r/min,
B0 10min, 3% 17 ,PBS ¥ 3 1K, FACS il &2 fil & &
F15 BIAB 4iE i 45 405 1. DL CyS Frid i BBt A
PUAAR Sy [7) 8 % B
122 BMAEREIMENRRSFGRGL
BJAB % fe & & % 4 CD19

B 5x10* A% B A K W1 BJAB 4ii i, ¥ 1) PBS
VEWIYC, JA 10wg/ml Cy5S Fric (4 fl & 8 1, 4°CHE
YEIE 30min, FH B B PBS ¥t 2 K, A 20pg &
A 1pg/ml DAPT %, #ECY 6 10min, IR B
PBS ¥k 2 ¥k, FH TG i i b 77 2k F S 40 A K 41 i B A
T 35mm H; 3R ML, 37°C  5%CO, 16 AR 1) 55 FE 48
SR I A Oh, 4k 42 15 3% 2h (16h 5, T H 4
WUBE AR, Cy5 WO GIE K h 645nm, & 56
K 680nm, F 4T (15, DAPL AN & Bi T &
WA,
1.2.3 @k &%& & xt BJAB %0 fet 4m oL A 4F A

IO B A K 00 BJAB 408, FH & 10% L1 1
RPMI1640 3% 57 W I il — 22 e B2 0 40 i B, R 1L
180wl 7% 4 A 210, 3% T 96 L 4H il 35 57 A, 4%
fil 4 2 11 anti-CD19(Fab)-LDM ,ADR Al LDM #% i —
SE IR BE 43 B A 96 FLAR H , 20wl/fL , B A e
BEE 3 AR AL, F R X AL, T 37°C,5%C0, 5
FRAATH TR 72h 5 AL 20l 19 MTT(5mg/ml),
PRELEESE 4h, B, 3 B3, A 150pIDMSO, T i
FRACRE TN 570nm &b OD fH ., 4% F iR A X H R4
il e BE 1Cs 1EL . M BE = (1-52 58 20 OD {H/% 84 OD
{H)x100% .,
124 # 2 &5k & B m gk A % 8 5 BJAB 48 6
DNA # 545

W B2 Spmol/L & # F1 & LDM &b BE i i) 5x10°
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A~ BJAB 4 Jfd ,PBS ¥k 2 i . JIA 100wl I 44 s BE
JE A6 37 CRIRS) I TETE B A 1% 1E 5 18 SR Y
WA b N B A 4°C, 10min, ff HAE AL, /)N
OBUR 52 3% o TEARM R BEE A 37°C 100pl 1Y
TE e A o W BB 2 AT I SRR, 4°C, e
Th, B 3% R W IBOR A, & K7 B Ok A A
TBE LUk ZZ v, ##'E 20min, 20V ,300mA, H kK
20min, MUK SEHES 83 0T PBS ik, A
200l W JE A 1ug/ml /9 DAPLIE W, Y {5 5~10min,
DR TATC K-

1.2.5 #&7& &t BJAB %0 )8 21 64 % @

B B K 0109 BJAB 400, 1x10° /4~ 410 #d /L
LR T 6 LA IR . el 2.5.5 . 10pmol/L
f Rl A e LDM AR BE 8h, W HE A B B 4 i, LA
R Ab 3 A0 R A X R SRV /9 PBS Bk 2 Tk, A
Iml FUR Y 70% L1 IR A, T 4°CRTE , B0 W 4
JL, LA () PBS YEANME 2 YK, A 100wl T 7E
W M 100pwg/ml 1Y RNase ¥ ¥ ,4°CH% & 30min, /il
A 200p] % JE A S0wg/ml (9 PL %, 4°CoE 605 &
1h, 7% PBS ¥ 2 ¥, il A 400uIPBS & 41 i1,
200 H 2 e Wit g5 , FACS LRI
13 SitE4aiE

s & H] SPSS13.0 1 44 #E47 43 #r , P<0.05 B P
<0.01 MEAG 2225, >R GraphPad Prism 5 %k
PEHATAE B 53T

2 & X
21 BAEAS BIAB ARNESEN

FACS 5 3 (Figure 1) 7%, Cy5 A5 ic i il & &
15 CD19 R ik FHE Y BJAB 40 il B A BRI 45 &

T, BHPEEE>90% , I H 5 anti-CD19(Fab)Hi 4 i 45
AIEPEA —2, BB 7RG BT CD19 [
PER BJAB 2t It A7 %5 5 ) 40 i) M
22 BRAEAREEREVNERAEALELES
BJAB £H

PO R BRI 25 R R (Figure 2), il
FEE LS55 2 BJAB UMK, - ELRE
5 I [R) 4 i Fal A R P 328 1 A B 400 1 NS
WGl A 2 H o] LS BJAB 41 % 18 32 7k CD19 #1145
A, AT LAS | A2 4 5 A 40 B P9 Ak, DA o 5 22 i 4t
W Jea 245 0y 6 40 L N RE R, 8 n PR AL (4 AT R
W, e 2 n] LUl Bt e 25 9 & HE TR s g VE
23 FAZEBX BJAB MM MEEEER

MTT 5245 45 H R W, A AN [ v B2 6 B 1) il 5
EH anti-CD19(Fab)-LDM ADR F1 LDM 4-Ef BJAB 4
JfL 720 J , 40 R4 B A7 B OR [ R EE B A (Figure 3).

BJAB

junor)

0 10° 10° 10 10°
APC-A
Notes: Red curve represented control groups;yellow curve repre-
sented anti-CD19(Fab) group ;blue curve represented anti-CD19
(Fab)-LDM group.

Figure 1 The fusion protein binding activity detected
by FACS

Oh

16h

Figure 2 Analysis of anti-CD19F(ab)-LDM binding activity in BJAB cells by confocal microscopy
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ICso {43514 (0.15+0.02)nmol/L (57.15+2.30)nmol/L
F1(0.38+0.03)nmol/L, H1 Tl & & 1 HA 1) 1 ik
AR B LDM 4100 8 (P=0.028) , 3 H. 40 il £
2 5 S A
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Figure 3 Cytotoxicity induced by fusion protein
anti-CD19(Fab)-LDM on BJAB cells

H 1 anti-CD19(Fab)-LDM F1 LDM Ab ¥ 41 il , 55 % it
1L, AT WL Y DNA #5405, e Ah B TRl G SR e A
A R S R R A0 R P R R X DNA 1 A ) 4
%8 LDM 41 & (Figure 4A), i ] Comet Score #X
53 A 52 g 45 R b iy F2 AR (OTM) A1 EE 2 DNA 1Y
W RE (T, ] B 3% 50 DNA #5405 iR . %l o
Bref L], A EAR OTM A (18.30+0.34), Tl
N (71607.29 £1555.49);LDM () OTM Jy (8.45 +
0.38),TI 4 (22459.79+907.14) , 55 %} 8 OTM (0.43+
0.01)F1 TI(496.3+18.31)AH Ik, HA7 i FPE 2= 55 (P =
0.0067) (Figure 4B),
25 BAZEAX BJAB HAEE A M

it 220 M A A3 I A e SR B AR Ak, 25 R R
(Figure 5A), 4@l A& £ [ anti-CD19(Fab)-LDM ¥ J&
i 2.5.5 Fil 10pmol/L B S I /4 4f B o5 Lb 43 51
(53.78%+2.06% ) . (57.80% +4.39% ) I (77.29% =+
1.37%) , Ui WA il A 2 11 anti-CD19(Fab)-LDM A L4 #
e SN S JHAYBEA , JF HLBEE RS B R
T, S S Lo A1) S 2 1 v O SR AR, TR

Controls
20 0 *
e iy

g 15
£
E 10| *
2
=l :

0 2|

Controls LDM Anti-CD19(Fab)-LDM
Groups

*;compared with control group, P<0.01.

B

Notes: A :DNA damage was measured by comet assay after exposure of BJAB cells; B :analysis of comet assay parameters on BJAB cells;

Figure 4 Representative images of comet assay
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FH ]S JR V& T, LDM 21 S 1A 1% 40 B B 461 43 531 ok
(52.21%=1.53%) . (58.35%+3.29%) F1(58.56%+3.78%) ,
I+ H 4% A anti-CD19(Fab)-LDM 415 LDM 44 S
A B 2 b A ok B 2H (41.79%+1.87% ) B 2. (P=0.041)
(Figure 5B),

3 3 i
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Notes: A :flow cytometric analysis of BJAB cells cycle;B:cell cycle distribution of BJAB cells treated with different concentrations of anti-CD19

Figure 5 The influence of fusion protein on cell cycle of BJAB cells
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