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RET (The REarranged during Transfection) +&—Fh3Z2/ARS R Il , 52400
WAEE . JERE . ML RIS AL BAERS BT RS TR AT RS
SHGER. HRERE, FOBMEHS 2R R AR R REYIFDE, Lo
WRFCIR MR« 22 M P2 A BRIRTE 2 0. BB RE DR R « Wk 40T g AR R i 5%
HRIR 5 o 70 it 75 THT , RET 25 [K (1) 57 HE. 20 KIFSB-RET A1 CCDC6-RET 547 1~2%
MR AR SS,  Hort KIFSB-RET B2 5 3] 1 Hdr 70~90% ) L7, CCDC6-RET
Y915 10~25%. K1, EAEEA RN RET Ny A6 0 ikiE, Kk e
EETE. EUERREN RET #6154 + 4> R E L.

AU ABE 2 RS RET D4R, EFXFH 7o S H 4 KIFSB-RET A
CCDC6-RET EIFH 7t FATE St @ 75 6 ThAa%: RET flé 3 N L sl RAR
(¥ Ba/F3 4HfLE>y RET #bilR L e i 01k~ & . Rz G, AT
R =B PEER ) 750 AN FACGYIAT T ] RET FEVEXIIR, F R B4R
7 Ba/F3 AT IR IE P, BZASBILLT 5 AN BA RIFHHDH RET 3§ M
EFEERALAY): HZX125. YZY002. ZT043. LXY027. LXY052 %} CCDC6-RET
Ba/F3 1] ICso 73 A2 12.29 nmol/L. 34.58 nmol/L. 54.39 nmol/L. 20.66 nmol/L.
53.72 nmol/L; X} KIF5SB-RET Ba/F3 ] ICso 43 7l5& 12.66 nmol/L. 32.73 nmol/L-
74.14 nmol/L. 85.70 nmol/L. 74.29 nmol/L; TfiPH LA %) Cabozantinib Xt
CCDC6-RET Ba/F3 #ll KIFSB-RET Ba/F3 K] ICso 43 %l /& 226.5 nmol/L Al
301.8 nmol/L. 737K se8e it — Ik 7 e A 0 g RET BA W3 rHm
R, 5 AMCEPIH s BT F HZX125 75 0.1 pmol/L /K “F-HI G 5¢ & #l1#] RET #
PRI, T HAR 4 S RAELE 0.5 pmol/L R 5E 44| RET AUBERRIL . I8 gl
BT 5 23 R B YZY002 512 CCDC6-RET Ba/F3 ZH (A6 T 2 il it I 13842

gi b, AWSCHSL Y RET WL 40 3 et 8y, @I i ik 1 5 A4
&5, B RIS AR BN RET AN 0617 X tb SNt —5 %
J& RET HISE R 25038 T 2 A E4), R JE RET AHSCIR IR BE M Va7 B4 5E 1
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Abstract

Abstract

The REarranged during Transfection (RET) receptor protein was one of the first
Receptor tyrosine kinases (RTKSs) that play a role in neoplasia. Expressed primarily in
neural crest-derived and urogenital cells, RET is thought to be involved in the signal
transduction required for proliferation, migration, differentiation and survival of
neural crest cells, kidney organogenesis and spermatogenesis. Aberrant RET
expression or mutation was found in multiple human diseases such as papillary
thyroid carcinoma (PTC), multiple endocrine neopiasia type 2 (MEN 2), an inherited
cancer syndrome characterised by medullary thyroid carcinoma (MTC),
pheochromocytoma, and parathyroid adenomas. RET aberrant fusions, KIF5B-RET
and CCDCG6-RET, contribute approximately 1.2% to 2.0% patients in Lung
adenocarcinoma (LADC). Among them, KIF5SB-RET is the major subtype, which
presents in approximately 70% to 90% of cases reported to date. Meanwhile,
CCDC6-RET presents in approximately 10% to 25%. There’s no specific small
molecule inhibitor of RET reported till now. It’s an urgent need to develop highly
potent and selective RET inhibitors.

In this study, to discovery RET inhibitors, we firstly developped a targeted
differential cytotoxic screening platform containing six kinds of Ba/F3 cells which
stably transfected RET fusion genes including CCDC6-RET, KIF5B-RET,
CCDC6-RET[V804M],  KIF5B-RET[V804M], = CCDC6-RET[M918T]  and
KIF5B-RET[M918T], respectively. With this platform in hand, we carried out a
large-scale anti-RET activity screen using an in-house compound library with 750
small molecules, followed by a counter screen to exclude the general cytotoxicity
using wild-type Ba/F3 cells. Finally, we successfully identified five potential specific

RET inhibitors with good anti-RET activity and selectivity, including HZX125,



Abstract

YZY002, ZT043, LXY027, and LXY052. Their antiproliferative 1Csg values against
CCDC6-RET Ba/F3 were 12.29 nmol/L, 34.58 nmol/L, 54.39 nmol/L, 20.66 nmol/L
and 53.72 nmol/L, respectively. And the ICso values against KIFSB-RET Ba/F3 were
12.66 nmol/L, 32.73 nmol/L, 74.14 nmol/L, 85.70 nmol/L and 74.29 nmol/L,
respectively. While, the positive control compound Cabozantinib exhibited
antiproliferative 1Cso values of 226.5 nmol/L and 301.8 nmol/L against CCDC6-RET
Ba/F3 and KIF5B-RET Ba/F3, respectively. The molecular level experiments further
confirmed that they had significant inhibitory effect on RET signaling. Among the
five compounds, HZX125 could completely inhibit the phosphorylation of RET at a
concentration of 0.1 umol/L, while the other four were active at the concentration of
0.5 umol/L. Additionally, our FACS data showed that YZY002 induced CCDC6-RET
Ba/F3 cell death via apoptosis pathway.

In summary, in this thesis we have established a RET-targeted screening
platform and identified five potent and selective small molecule inhibitors of RET.
These inhibitors will serve as good starting-points for medicinal development of

RET-targeted theraphy, which have potential applications for RET-related cancers.

Key words : RET; Small molecule inhibitors; screening
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1.1 Ba/F3 B8/ 5 FHIHIFRITHIE R S5

Ba/F3 72 B it M40 i 5, 15 7% 56 A1 R 7 224K E /1 &K 3 (interleukin 3, IL-3)
A, %M % 52 i Palacios A1 Steinmetz M BALB/c /I i[5 1 4> B 1
51, 1988 4F, Daley F1 Baltimore FI S5k B FH i i 50 75 v LA SR AR
WG Ber-Abl TEAHAR A 1K o AT UK ITE R Yefle 5 B 2R R 31 Ba/F3
AT, IZIRAESR 2 IL-3 ME B N AR LS. X TSRS (Y e Th A 15
Ba/F3 i iy e hE A 70 i (W B2 T HL, 0L 2 s ik PR R HG SRR [ A e A 5 2 A
JSEFR) /NG S o) 77 4 9 22

1.1.1 Ba/F3 RS S

Ba/F3 A H A DL =AM s 2 s RE A AL A R LR B
Ba/F3 i 2 B At f,  JLECPR ) AR T R R A AR SR IR L, AT e sk
WX, =, Ba/F3 MM GRS Gy RSN R G DL S A o AL G
LMY, T AR E RIB SN R R R AR AR R =, B
AR Ba/F3 HHIRAL AR IL-3 A REAETEAIAE K, (H R AR e RIS RREE IR
1) P 2 g g 3 At g 2R DRI 1) Ba/F3 4 U ] DAAR S B A7, AT Bt
2 1L-3, 40 Ber-Abl. NPM-Alk f1 Flt3 2451, Rk, Ba/F3 #) 32 Hpi T2 Fh
VUG S FL IR AR LA L) R AR = I BRI 9T Btk 2 A1, Ba/F3 3847 2 FiH i,
19100 F TP AR B /)N 23— $00 R 750 0 A P RIS S A, RIS X i 52 14 /N 4410
i 71 RAR 5

1.1.2 Ba/F3 ¥EE RS

HFE T Ba/F3 /2K T IL-3 A Re A KRk B 4iff, — BRaefede 7 /MR
PUEIEN, It HAZFEN GEE 3R 1A 2 s 1 I = PR A, Ba/F3 {# R 7E G IL-3
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3G FR A AR A . (HR, T B0 B DR (1 3 0 0 Wl P Vs PR 2 B4, R4
Ba/F3 U AR Kt o i1k, EER R AR T H 0L, 5 IR0 IL-3 T s
KA b F 1) Ba/F3 40, RS AR K ARG E o 56T ax AR 2T, FI ] Ba/F3
XV (14 /N 4340 R EAT 973G PRy — Fo B L T B, A7 M8 T 2 A ik 25
Vi, e TS MEN AR ZE R . © IR AT R
TG T PR /N 401 ) N B R A 3 78 40 R B

Ba/F3 Wl 5 4t (1 4 I 2 VA IR AR B TAE R MR SN A BT B LA R
OB Bk, G iR ANEBE LI R Dy 32 B R AR B . R ALK
SRS G5 A 5 2 R TR 3R R FRI 240 30 o St DA Aff S LAY 5 40 L ST 1 7P, T Ba/F3
S 0 A X e [ B, BB B R B I E A A HI R E . Rk, Ba/F3
ST R GEAN R TAL SR S NE 53 B, P FH 2 PR V0 S 47 2 2 B 10 189 B R A K
F T HAAEYZIRe M ES, mEaERINN LA RINRRL. =, Ba/F3 4}
BT R AAEAE T WU AR 1 I 256 T B30T 2 5 AT R R AR 6 1o i, 1773 2 2
WAMEA TP . BJE . BT A 5 AR T AR A 5, did
Ba/F3 731 2 G0 345 1) 45 SR SE G A A 5 P01 A N DI 1 7K

S 5 T DL T I 0 ) ) 1 el R Ok 2 A, P G R AR G 14 [ B
Ba/F3 4l g Hpids o] DUSE BROGE I | i L AR R A A ) 2R v . IR AR KR T
24k EGFR, ‘BN R4 BEE EGFR[G719S] Ml EGFR[L858R] MY figfdi
Ba/F3 4 M it 5 TL-3 ££3% , 1) H I ASPBELE B 2 B A K R I 15 00 T st g
RA AR, ghERE S-S 5 FBIERT 5 BE0E L ERK1/2. ERKS
AKT 15 5@ B RFSEPEMOE 8. 541, S 7 S0 R0 Tl v e 400 o) 70 7y s PR
Fi e, AT LLH Ba/F3 REGUHHAT AW 2 K RARR L . L Azam!?15E
R Ba/F3 3l 22 480643 1) 7 %t imatinib fiif 52 () Ber-Abl 2848 Ba/F3 4l
Mo FIHZRTE, ATV T 8RR 2 10 25T 52 1 (1 g AR 0121,

AU T Ba/F3 W R0, # H T ob JE DR J R AR (it 70 A0 5 22 AR R
NG B R R 97 G
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