FRILT ¢ |7
H@A RTICLE

B3 (X RE M B2 E 2K (L &4 TSC-2¢ B3I & M HI 77 5%

KA, B, ELENS AN

(1. FERE SR Y 2 B RE P EPARBENIN, IR 78 2660715 2. #EHEY 5 E
Yol b HRESL I %, W R HER S HORMUAE Z LR E, IR H & 266235; 3. INAKRY:, IR HFM
250000; 4. T HAHLRSE, IR 8 2660005 5. T EFABERS, JEAT 100049)

HWE: AR ER LA GEEHE, FEENILGETRR LU HEARMERENITEXZ
— . AR IAASAG A b R ek Bz K e TSC-2¢ E-A 3 MDA-MB-231 #a ot 4% e 8 e, m e
AP B FRA BT 445 pM, B3P EF @R ESIER ., AP RIRMICR IR, Transwell )N F . LHEH

B AR @R EF ik, AR T E M MDA-MB-231 @0 it . 124, LE5H R A A 6
#om., R A, TSC-2c ML mmit A b, R E %% T MDA-MB-231 @Bt 6938 7. #1242
e, STZAMIRR ML B LT B TR T L,

KERIR: ARk TSC-2; = BB UM 4L AP

PE 5% S: R979.1 XHEAFRIRAD: A
DOI: 10.11759/hykx20200106002

SRR S — L 4 BRYE Rl AL ™ A 7 E A R Y
PRI, BRI BT T NSET o H i LR R L
o A e B AR, o B 2R AE 25% M FLIR
), HOR R, 5 kAR, BURXED, B4
Meam IPEZE T 1 £ 2 B = 2L I8 (TNBC)
HATMERR Z R SRR 32 R A s 2L ] HER2 %
IRBRR AR Y, A MR LY 15% 2 2 IAh,
= RIEFLI R B TR R Ak R MR RS I, AR
BRAST 40%>, S R BAR 22 M 1 2L 0 A
SR AT = 59 1 2L 04 3R T O 1 R B ARy
KHHRAGY . AEAZGHELE . Rl
Z MRS 0T B, ALY AR XTI L T
IR W S L s AR LR AT R BB, (EHCX
TEH 0 ML R R B B 2 A AN 2 /N1 i
IR R IR S HAT AR . 2 IR TR A
AW (PARP N HIGIIAYY . s £ s M5 . i
MEMCERIGTT . EGFR 4077 | 218 F b £ 15t At 1 7
FRFNHTAR- 25 W (IR P 0 = P J IR Y73
RALHSAAR R A, T 25 HEE S 25 1Y
— RPRAR, 5 BTG B B, JE 4
] L — Y A ML Y 25 9)

AR VR EH AR A A R 11 B A 0 S R T,
BIHA LT — 50 b AR e B2 2 AT,
] Ao Y8 2 I T A T S P e 0 T 245 7 S A 7 A

LEHE: 1000-3096(2020)05-0053-07

MREIVER . Hob, R IMEE Y TSC-2¢(E il
SCHERT I R A 2 —4 5 TSC-2¢M", 255X
WAL 1 T )22 R H 6 = P31 2L e 9 4 ke ) et
I (L AE T L Ao 40, X IE % 40 o 3 . 1k
G TSC-2¢ X = BAMEZLIRFEE A MR 1Cso (-
4.45+4.82 uM, AR SCHI RIS IR R T L&Y
TSC-2¢ i = B L B8 40 (4 32 RS AR ZR A S i, 4100
il S BT B LA, IR A O =X At M AR B 5 T LA
SRR TS, BB Y TSC-2¢ WM =Bk
FLIE A M 3G 5, IR T kAR A it
Jii I8 245 ) ) T kS HE B A HE, TR A IR YT — B
FLIIE 25 W) 1) 2 PR 52 A (B R B 3 3L

Wik H 3 2020-01-06; &1l H #1: 2020-02-23

FATH: NSFC-IIARBKAFE4:(U1706213); IR [ARRIEFE4:(81703354);
AR A8 H S P92 T & 101 H (2018GSF118200); H I Bl BE ATV RR 2 4
W52 H (QYZDB-SSW-DQCO14); [ 5 ifg ¥ Bl 2 H AR S0 90 % S H5 i
“Z& 1 AA TR (2015ASTP)

[Foundation: NSFC-Shandong Joint Fund, No. U1706213; National Natu-
ral Science Foundation of China, No. 81703354; Key Research and De-
velopment Project of Shandong Province, No. 2018GSF118200; Key
Research Program of Frontier Sciences CAS, No. QYZDB-SSW-DQCO014;
Aoshan Talents Program Supported by Qingdao National Lab-oratory for
Marine Science and Technology, No. 2015ASTP]

EF A RAEEE0994-), L (MUK, WRMFTA, W+rsd, £
TN F BT MR 2 BT %Y, LiE: 0532-58631525, E-mail: zhangjia-
jial7@mails.ucas.ac.cn; %1 Kk, WIEIMEH, WF5T R, BIG: 0532-
58631525, E-mail: shidayong@sdu.edu.cn; F 37 7%, & [R1E 1545 %,
FIBFFE 51, HitE: 0532-82898719, E-mail: wanglijun@qdio.ac.cn

Marine Sciences / Vol. 44, No. 5 /2020 53



Ox Ox Ox
a b Br
o~ Br (od Br gl
OH OH

K1 TSC-2¢ Itk p& ket

Fig. 1

Chemical synthesis route of TSC-2¢

7: a: Bry, MeOH, 0°C, b: (1) CHsl, K,COs3, DMF, r.t.; (2) Br,, AcOH, 60°C; c: thiosemicarbazone, AcOH, EtOH (95%), 60~90°C; d: AcONa,

EtOH, 60~90°C
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Fig. 2 Compound TSC-2c inhibits the migration ability of MDA-MB-231 cells
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Fig.3 TSC-2c inhibits cell invasion
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Fig. 4 Compound TSC-2c influences the clone of MDA-MB-231 cells
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Fig. 5 TSC-2c induces intrinsic apoptosis in MDA-MB-231 cells
FEra: WREEBREVE AT 48 h J5 MDA-MB-231 4 JAT-45 5%, b AT H R AR A

"R FAb KA FL AT, R = I LR T A )
4 ik PEMRAGYT, WEE A2 IR PO 4RI IA ST AL, Her-2

S FUIRE AL R RS R R, SRS, T WIMEBRSETT AT A, T S REARAL T . AL
RN . BRI ARG EHUARLAERIG E K, H RS B R AT T
MEEE K R 2 O RUEORSE I Her-2 oW BIME, KUK, I PR 22053 07 = 91 2L 388 10 247 0 1 s B,
AR 2 ARG R, PR S AR AR, B I .

Marine Sciences / Vol. 44, No. 5 /2020 57



Bt

AU ARG O & R IE M A Y 4EGI-1 4514
B A A AR ERR SR AW TSC-2¢
X 22 R 9 20 14 Al B AT M RIAE T, B TR 4 TS
B o AR IR O HE SCER TP R B O R PSR, AE
2 EK 2, 340 114 o 2R U A R S e A Rz Ak
B E P 120 Hirh MDA-MB-231 4l il X} {k
G TSC-2¢ A3 % Wiy A BBUREME, i 200 BE b B30 ) 23
ICso [HZ0°0 4.45 uM, TG PERG LT B & %/ 4EGI-1.
B T 2 A A ok = 93 L % 9 0 g o o) 5 54
A, ASHIF 58 o 4 A IR S50 K AT SR TR A &
SLISHRR TG Y) TSC-2¢ XF MDA-MB-231 4H i1
iR ERR SIS, LA R R, EAGY
TSC-2c¢ #FERYIE AN, MDA-MB-231 40 A5 41278
RE S8 T, W 20 M SERe 4 i R EE = 0l
R RBRZERR ) ek I Bzt &9 240
MDA-MB-231 4 ek . i Tz G P X il
2 398 5 D ) R AT T, RIS H  H AS DU r
T A R E T LAY TSC-2¢ £ MDA-MB-
231 ZHMEAR BE R T T TG PR . SR R, TR
BEAL G vk FE RS A EE b, RS9 TSC-2¢ #
MDA-MB-231 4H i3858, 52 mi% 1= 28 s pEne 1,
Sl e MDA-MB-231 408 1252 3L .

5 i

ABFFT T RN AP, IR T AL =K
THE B AR E b S W 2 —, TSC-2¢ X =Bk
L 9 40 T MDA-MB-231 (4 I /E ], Mk T
TSC-2¢ WP WG HEMLH . LB TSC-2¢ Xf
MDA-MB-231 4y a5 . 88 . 1R8N
TR BA I RIER, 23V AT e i it i
MDA-MB-231 40l i T 52 Y IZ 9T 45 R R, 1k
B EA TR IRTT = DI ZL IR 25 W %) B B
[l BHZ AL A P07 75 5 IR A B 55 faR R 2122
80 = P 2L g 1 25 W 0 % R PRIR Y7 $ 4t A2 %
R AR S A1 S22

S Z ik

[1] Chaffer C L, Weinberg R A. A perspective on cancer
cell metastasis[J]. Science, 2011, 331(6024): 1559-1564.
[2] Ellis I O, Galea M, Broughton N, et al. Pathological

prognostic factors in breast cancer. Il Histological type.

Relationship with survival in a large study with long-
term follow-up[J]. Histopathology, 1992, 20(6): 479-489.
[3] Fidler I J. The pathogenesis of cancer metastasis: The

[10]

[11]

[12]

[13]

[14]

[16]

) H@ART/CLE

‘seed and soil’ hypothesis revisited[J]. Nature Reviews
Cancer, 2003, 3(6): 453-458.

Liu N Q, Stingl C, Look M P, et al. Comparative pro-
teome analysis revealing an 11-protein signature for
aggressive triple-negative breast cancer[J]. Journal of
the National Cancer Institute, 2014, 106(2): djt376.
Fulford L G, Reis-Filho J S, Ryder K, et al. Basal-like
grade III invasive ductal carcinoma of the breast: Pat-
terns of metastasis and long-term survival[J]. Breast
Cancer Research, 2007, 9(1): R4.

Nakopoulou L, Gakiopoulou-Givalou H, Karayiannakis
A J, et al. Abnormal alpha-catenin expression in invasive
breast cancer correlates with poor patient survival[J].
Histopathology, 2002, 40(6): 536-546.

Page D L. Special types of invasive breast cancer with
clinical implications[J]. The American Journal of Sur-
gical Pathology, 2003, 27(6): 832-835.

Goldhirsch A, Wood W C, Gelber R D, et al. Meeting
highlights: Updated international expert consensus on
the primary therapy of early breast cancer[J]. Journal of
Clinical Oncology, 2003, 21(17): 3357-3365.

Page D L, Jensen R A, Simpson J F. Routinely available
indicators of prognosis in breast cancer[J]. Breast Can-
cer Research and Treatment, 1998, 51(3): 195-208.
Nedeljkovic M, Damjanovic A. Mechanisms of chemo-
therapy resistance in triple-negative breast cancer-how
we can rise to the challenge[J]. Cells, 2019, 8(9): 957.
Lyons T G. Targeted therapies for triple-negative breast
cancer[J]. Current Treatment Options in Oncology, 2019,
20(11): 82.

Thakur V, Kutty R V. Recent advances in nanotherano-
stics for triple negative breast cancer treatment[J]. Journal
of Experimental & Clinical Cancer Research, 2019,
38(1): 430.

Fedele P, Sanna V, Fancellu A, et al. A clinical evaluation
of treatments that target cell cycle machinery in breast
cancer[J]. Expert Opinion on Pharmacotherapy, 2019,
20(18): 2305-2315.

Cao J, He L, Lin G, et al. Cap-dependent translation
initiation factor, eIF4E, is the target for Ouabain-me-
diated inhibition of HIF-1a[J]. Biochemical Pharma-
cology, 2014, 89(1): 20-30.

Wang L, Guo C, Li X, et al. Design, synthesis and bio-
logical evaluation of bromophenol-thiazolylhydrazone
hybrids inhibiting the interaction of translation initia-
tion factors elF4E/elF4G as multifunctional agents for
cancer treatment[J]. European Journal of Medicinal
Chemistry, 2019, 177: 153-170.

van Agthoven T, Sieuwerts A M, Meijer-van Gelder M
E, et al. Relevance of breast cancer antiestrogen resis-
tance genes in human breast cancer progression and
tamoxifen resistance[J]. Journal of Clinical Oncology,

58 TEPERLF 12020 4F / 4F 44 45 1 45 5 3]



B . ﬂ
s - im A g e
2009, 27(4): 542-549. 361-377.

[17] Harris L, Fritsche H, Mennel R, et al. American society [20] Guo C L, Wang L J, Zhao Y, et al. A novel bromophenol
of clinical oncology 2007 update of recommendations derivative Bos-102 induces cell cycle arrest and apop-
for the use of tumor markers in breast cancer[J]. Journal tosis in human A549 lung cancer cells via Ros-me-
of Clinical Oncology, 2007, 25(33): 5287-5312. diated PI3K/Akt and the MAPK signaling pathway[J].

[18] Geiger T, Madden S F, Gallagher W M, et al. Proteomic Marine Drugs, 2018, 16(2): 43.
portrait of human breast cancer progression identifies [21] Samatar A A, Poulikakos P I. Targeting Ras-Erk signal-
novel prognostic markers[J]. Cancer Research, 2012, ling in cancer: Promises and challenges[J]. Nature Re-
72(9): 2428-2439. views Drug Discovery, 2014, 13(12): 928-942.

[19] Takrouri K, Chen T, Papadopoulos E, et al. Structure- [22] Neel N F, Martin T D, Stratford J K, et al. The Ral-
activity relationship study of 4EGI-1, small molecule GEF-Ral effector signaling network: The road less
elF4E/elFAG protein-protein interaction inhibitors[J]. traveled for anti-Ras drug discovery[J]. Genes & Can-
European Journal of Medicinal Chemistry, 2014, 77: cer, 2011, 2(3): 275-287.

Mechanism of the antitumor activity of bromophenol-thiazo-
lylhydrazone hybrids TSC-2¢

ZHANG Jia-jia" *°, GUO Chuan-long" * *, WANG Li-jun"?°, SHI Da-yong" % *°®

(1. Key Laboratory of Experimental Marine Biology, Institute of Oceanology, Chinese Academy of Sciences,
Qingdao 266071, China; 2. Laboratory for Marine Drugs and Bioproducts of Pilot Qingdao National
Laboratory for Marine Science and Technology (Qingdao), Qingdao 266235, China; 3. State Key Laboratory
of Microbial Technology, Shandong University, Jinan 250000, China; 4. Qingdao University of Science and
Technology, Qingdao 260000, China; 5. University of Chinese Academy of Sciences, Beijing 100049, China)

Received: Jan. 6, 2020
Key words: halide thiazolamine; TSC-2c; triple-negative breast cancer; anticancer

Abstract: Triple-negative breast cancer (TNBC) is one of the most aggressive breast cancer subtypes. To date, there
is no clinically available targeted therapy for patients diagnosed with TNBC. Our group designed and synthesized
bromophenol-thiazolylhydrazone hybrid TSC-2¢, which is sensitive to MDA-MB-231, with an ICsy of 4.45 uM.
TSC-2c is not toxic to healthy cells. In this article, we study how TSC-2c¢ affects MDA-MB-231 migration, invasion,
clonal expansion, and apoptosis. We found that TSC-2¢ increases the apoptosis ratio and inhibits the cell prolifera-
tion, migration, and invasion ability of MDA-MB-231. Our findings are significant for drug development and

TNBC treatment.
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