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Abstract: Antibody-drug conjugates (ADCs) are one of the most important classes of anticancer therapeutics.
Human epidermal growth factor receptor-2 (HER2), which is highly expressed in many types of aggressive cancers
including breast and ovarian cancer, has been approved as an ideal target for ADCs. Lidamycin (LDM), developed
by Institute of Medicinal Biotechnology, Chinese Academy of Medical Sciences, is an enediyne-containing antibiotic
with potent anti-tumor activity. LDM is a promising payload for ADCs. In the present research, using a special
site-directed conjugating technology, we made a novel ADC (607-LDM) with a drug-to-antibody ratio (DAR) of
2 and composed of the anti-HER2 antibody 607 and LDM. The new ADC exhibited potent antitumor activity
against human ovarian cancer SKOV3 and breast cancer BT-474 cells. It also induced apoptosis and G2/M arrest.
In nude mice with SKOV3 xenografts and a tumor volume of 150-200 mm?, a single intravenous injection 607-
LDM at 1 mg-kg™ induced tumor growth inhibition of 72.4%, which was significant compared to either LDM
(50.6%) or antibody (30.2%) treatment alone, or both in combination (50.1%, P < 0.05). All animal experiments
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were performed in accord with National Regulations and approved by the Animal Experiments Ethical Committee
of College of Institute of Medicinal Biotechnology, Chinese Academy of Medical Sciences. The novel ADC de-
signed in this study, 607-LDM, is a promising candidate for the treatment of HER2-positive cancers.

Key words: antibody-drug conjugate; human epidermal growth factor receptor 2; lidamycin; ovarian cancer;

breast cancer; anti-tumor activity
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R ER AL fE, 5 R A B R T PR R R 4 B, &N T
SR VARG, SR 5 RN 3 290 A A IR 4 . DRI,
SAEGAL T 25 H L, ADC T B 3 2035 VR 9T R 3, R
A IE A AU # EE W, AR, BE & L BB
IREE AR R 2, VLB B8 2 1 A R SR B 1
I, ADCs 24 % Jé i idt, FDA Y 7F 2019 4E s it v 7 3
FiADCs b7, B2 H AT, & 8N PR BB M5t )5
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e RS R B R, RSl 34T 4R 2 F1
i, BT 5 RRIIEFRNEEMFE. LDM
FA w5 RO A e 20 B R o B TR RS 56 S s L)

i 988 4011 F 2 B 1 IR - (IC,) £ 107 ~107° mol-L*
Z (8], L2 2 bl B A 22 2885 R A5 AL G0 T 2445 10 000
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10.1.0.1.0.01.0.001 1 0.000 1 nmol-L?, 37 °CHi# &
1 h. PBST ¥ 3K, I HRP #Ric ) 1L 2EHT A 1gG —
Pt, 37 °CHFHE 1 h, PBST ¥ 3K, 44 FIIA TMB
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100 mm), A N K - - =8 4R = 78%:22%:
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50 kDa, 607-LDP = % fH T-i%4% 1 LDP (10 kDa) 7 1
Jii & %) 60 kDa, — # 42 7> T Jii & 45 £ 25 kDa, 5 #
W TR (B 1A). @i HPLC & 80k Al i i
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1B), 4lifk J5 77 & 9 23 mg-Lt. ELISA v 46 I fil 45 25
[1 607-LDP & 607 Hi & 5 HER2 i J& (1) 55 Al ik (B
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Figure 2 Molecular reconstitution of 607-LDP and AE. A: Sche-
matic structure of of 607-LDM; B: RP-HPLC analysis of 607-
LDM using a Viydac C4 300 A column at 340 nm; C: Analysis of
the residual free AE after ultrafiltration by RP-HPLC. AE: Active

enediyne chromophore of LDM

3]

3 607-LDM XfBhiEE4mpn BRI HI R 1ER

K F MTT R4 B 445 1 245 4 607-LDM LA J% B
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LDM #2455+ HER2 P 1% ) SKOV3 fil BT474 45 551 1 1)
A AE L, 1C, 8 4 3 v 0.042 F10.171 nmol-L*; 1
607-LDM [ % 173 i 74 U 58 T LDM B 24, X b 3 3 Fol
YA 1Cs, 1543 51 4 0.028 £110.056 nmol- L™ (& 3).
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Figure 1  Analysis of purified fusion protein 607-LDP by SDS-PAGE (A), HPLC (B) and ELISA (C). Lane M: Protein marker; Lane 1:
607 under non-reducing condition; Lane 2: 607 under reducing condition; Lane 3: 607-LDP under non-reducing condition; Lane 4: 607-LDP
under reducing condition. 607: Anti-HER2 antibody; LDP: Apoprotein of lidamycin (LDM)



- 500 - 222224 Acta Pharmaceutica Sinica 2021, 56(2): 496 -502

& SKOV3 o 1ow

120 -& 607-LDM
100
80
60

Cell viability/%

40
20

o
(1]

T T T T T 1
0.0001 0001 001 0.1 1 10 100

Concentration /nmol-L™

130 BT474 o LDM

100 - 607-LDM

40

Cell viability/%%
g
L

20

0
bt T T 1

T T
0.0001 0.001 0.01 0.1 1 10 100
Concentration/nmol-L™*

Figure 3  Cell viabilities of SKOV3 (A) and BT474 (B) cells treated with different concentration of 607-LDM and LDM for 48 h by MTT
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FEEE Ry e, H 2 3050 8 AR X & . 607-LDM £
0.6.0.8 A1 1.0 mg-kg™ 7| & T~ X} SKOV3 #f i #% 1 J& 1)
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Figure 4 Apoptosis analysis of SKOV3 (A) and BT474 (B) cells treated with 607-LDM for 24 h via Annexin V-FITC/PI staining by flow
cytometry. Untreated cells were used as control
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607-LDM induced G2/M phase arrest in SKOV3 (A) and BT474 (B) cells treated with 0.003, 0.01 and 0.03 nmol-L™* for 24 h
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Figure 6
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30 -« Control
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-:‘.,." 154 + LDM 0.05 mg-kg+607 1.0 mg-kg!
ERT 607-LDM 1.0 mg-kg*
.%“ 5 & 607-LDM 0.8 mg-kg*!
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In vivo antitumor efficacy of 607-LDM against SKOV3 cell xenograft tumors. A: The tumor growth curves of tumor-bearing

mice after injection with different doses of drugs; B: Body weight shifting in tumor bearing mice. The drugs were injected intravenously

once onday 0.n=6,x%s. P <0.05

£ 1.0 F15.0 mg-kg™ [ #1198 % 43 791 24 30.2% H1 46.7%,
LDM 5 K fiif 5% 7 & 0.05 mg-kg™ ¥ #1198 % 9 50.6%,
607 FifA (1.0 mg-kg™) A1 LDM (0.05 mg-kg?) BE& 4524
093 2 4 50.1% (& 6A). 5 LDM (0.05 mg-kg™) 5%
607 H4A (1.0 mg-kg™) f & B A AHEL, 607-LDM (1.0
mg-kg?) AHIRR (72.4%) F R 25 (P <0.05), 5K
B A E) bk & AR BRCRAS BRI, W IRCE IR H HAR W
PLAET:, A2k E LB T4 (K 6B). Lidkgh Jii
B, BLARME X259 607-LDM AH Lt 5. 25 LDM 58 607 #R 71
J ZE WA BA BB s i 1 .

it

H AT, & 2 R LI HER2 80 s i T ik 254 -
T, AIEHUR L) PR AR IR 245 WA o 1 T 2 R g
e Fresel, SR, VR B B K AR RAR I R A I R
F Rt 2 —, HER2 Tiif 24 24 ol J83 AH bt 87 A2 B BE 5 42
P REERS, HOBPERLE K. R %t HER2 HL Ak it 24 (1)
5 DR A e o b Pk 5 HER2 324 25 4, 1
5 T B A HER2 1) % S R WA 52 A K e S i 368 3% 1)
R B0 H AT 5 3 g 1T R AR 245190, T-DML 2 ith
2R TS O R S 25 36 8 AT A ) DML
X 1M B ¥ ADC, 5 B Al Ak 25 ) AN [\ 1 2, 8 ANt
HER2 /-3 [ T I a8 8 18 7%, 177 A2 1) FH BR s 10 488 1 4
K R84 F DML I8 28 iR 40 P9, 4 5 BE i DML,
NI = e o R B e w3 (Y25
I, T-DMLZEAR KR b5 ik 1 B T 5 HER2
A HETA S NS 5 00 R iR 4 FH I B A
/NGy T S R VA AU o ) 24 W P 247 1) . (ELR, A
7t B T-DM1 2 tH 3Lt 24, & 225 5 /2 DML 5 5
P-HEE 1 2 At 25 A 5 B AL B AR B Rk
J A i A R AR ST PR SR S O R R 2R 25 )
AN TR E R WL %) 5 R0 T 2 24 0 DR 280 4 A
e 7L IR LA 259 T-DML (11 25 1) 8 . 5 DML AN [,

VE R — R S 37 R B2, LDM 3 3 17 24 DNA K %
SR AT B4, S ADC [ B AR R84 F o A 9T LA
LDM Jy 3 3k i #& 1) %7 B $1 HER2 $1 /& ADC 607-
LDM, Xy HER2 BH 14 8 4 g v 97 $2 4L 17 8 1) i
W25 5y, AT Re F T T-DML T 24 F g

5L G (A AR BT AN ), AT 58 R FH LDM 43
F T 2H 2 R R A 1 A TR AR, SR — PR IR A
K7 77V S ADC 25 (e o o, P R R AR
FAR, ¥ LDM 42 55 (1 LDP @ i 74 32 ik il & 21 607
P HE 5 C oy, 13 B flA B2 1 607-LDP. A5, il id A
B 75 53 8545 31 LDM 135 14 & €4 [ AE, FIH 73140
5% AE 5 607-LDP 37 2 3¢, 45 B8 AR 5 iE T
H 2599kt (DAR) FEi& o 2 (FiiR i) 2 2 S5 %
HEFE 1 LDM 43 1) ¥ 84 ADC 2454 607-LDM. 1%
T Ok e T AR G Al s A AR B SR I 2 4
G B R HCE A P45 R AR AN AN 2 — 55 ) e,
SR T ARS8 AR BRE AR 5 2R B AARAS 1 A IR
M4 RO AR . b, ASEEG & O R F g P CD30 4t
A 5 LDM ff) ADC anti-CD30-LDMU!9, {iF B £ i 35 [4]
TR AN LDM % 25 &5 1 LDP J8 i i 72 o 72 T
PUAR VL AT AR XN 3 & BT AT 9, HLSE T 90 4 58 R 14
MR R PETCRE M . AHIE TR T 5 R AR AN R 15
i, B [ LDP @ (G,S), 4 T Huik & 85 C i,
DL 3kE G T fie B0 BT A W] AR [X % 2 LDP 52 i 5 Al
TR . AELS Bk, C KSRl A R IR A AT
RE 2 52 MR B0 A2 PR 7074 4060 1 240 A <3¢ 11 240 i 5 2K
{H ADC [ 47t /88 D e 32 2 pR“ sk " 29 S B, M SE
5525 F R, 607-LDM X Bt Ji BH 1 i 83 441 A 5 21 1
FAGAEFH, LR T B LDM, R C oK 3 3% #% LDM
FETAT I . ASHF9T 9 LL LDM Jy“ 33k 7 i) ADC 25447
Bt 5 — AT AT BB A5, Z 7 VR LA R I AL
VA L K B ) % R A TR 5 R 7 it 38— PR S AR B

AHIE 5 K S (1) 8T B4 B 7] HER2 [¥) ADC 2454 607-
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LDM, BA RAF AN AR . MTT 45 R 5oR
P A A8 % 254 607-LDM 5 HER2 BH 1% f) SKOV-3 Al
BT474 41 o 46 b T BA 24 LDM A 55 9 ff) 386 5 4170 1) Kz
AAniE Ve . 1E SKOV-3 % i J8 4 i) S 46 o, 28 e ik v
W45 245 11%, 607-LDM A LL 4R 5 LDM HR.24 Jz — 3 Bk
& HBA LR AR (P < 0.05), H &K 4 5)Y)
A H B R R B, R, 607-LDM B A B (4K A 4k
U i M S e 4k . DL 45 UL, 607-LDM ] 1
PR AR L R ST 77 7R T HER2 BH 1 2 1 i 98
(RS EREN NP/

EZTUEk: T2 /NE SERL T 607-LDM 144 4 44T i
SRR VR IC; B D 5e i 7 607-LDP fil & 2 A I H 2
Tk A J SR AVE MR AT TR T RS SRR T I8 ST
B J5 VHUK IR vk 998 5 T BT S5 B PR U5 S8R T 18 3
B

FI SRS A 1E# 7 BATELE R 7 vh 298
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