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Abstract :

Protein kinases are one of the most important classes of therapeutic targets and the various
inhibitors have been developed. We had demonstrated that a conserved cysteine residue of RET is
crucial for the disulfide bond-mediated dimerization-linked activation of RET tyrosine kinases.
Reagents that bind to the cysteine can inhibit the RET kinases activity through disulfide-bond
mediated dimerization. We recently reported that cysteine containing peptides inhibit the activities
of RET and effectively reducing the malignant potential of RET-expressing cells. The aim of this
study is to further explore the efficacy of these peptides. We reconfirmed that the inhibitory
peptides were effective against RET-PTC1 V804M, which is a gatekeeper mutation that provides
resistance to ATP-competitive inhibitors. In particular, the reduction of cell proliferation by
inhibitory peptides was observed in a more physiological environment than the conventional
monolayer culture. The inhibitory peptides were effective against all tested RET mutations. There
was no clear difference in the effect among the peptides depending on the type of mutants. Lastly,
we found candidate methods for the direct delivery of peptides into cells. Additional work is still

needed to establish novel molecular targeted therapies.
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1. EL®IC

MADERF TR TH 2 F 0y v+ —FIHFAIDIZE A LR, HEICLHEEATPHS
ABHEULEMT 2, ATPREAHMNIZZ S DFF —ETREEN I BITH D, ATPHAPHEANIZA
KON F F — VISR S % —J7. o+ F — IS LT HAEE R L TR EET 2560
b5, 1. BIETERTHBEBARSASMN OMESZELT 5 74 812 X 2 3AIMNMELAFE & 7% -
TWb, 29 LEMBEERIRT 5720, HillFay v dF - EHEAZG 2RO 6 Tn5
2. ATPHGHFELS O 2 S fERBETF O R 2 HFEANL. BEOL ZAIFLAEHRE I TnE
W,

ZREAF O v v FF — YRETOWE MR BIZFFIRIE S AR A A & 2B 5 L T D (Jhiang
et al 1996, Kohno et al, Takeuchi et al, Lipson et al, 2012). % DIREFEEN) 7T & L THH I T\ 5,

IhFEFTHAIZ. 7 - EYOEEHFEEIZIIRET A FOY 274 YHAEBETH S I L ERL TE
7zo BBILZ MV ZHOMIENZ L Z2E, RET*FF—¥IZh DY 2T 4 VOSHIIZ/ERHL, +
F—XEVAGYEPEALEZEZERIU IS Z, “BIME U THEMEd 2 Z L 20D THE T L
7z(Kato et al. Mol. Biol. Cell. 2000, Takeda et al. Antioxid Redox Signal. 2001)., FUiRIEAS A (2B
54 2 MMRETH - — ¥RET-PTCLIZE W T, 2O _® ML E ALy 2574 V% fho7 I/
FRICEL7-8 2 A, AR EMEAZEMHIZIAD U7z (Takeda ef al. FEBS Lett. 2006), 2% 0.
RETHMALIZE T, BRADPRMB LAY 274 Vid, 2 ML 2SN T 2 CTHEER & %
Hoe&EZ16h%,

INEDMERERE 2T, BPABETHEMRETS > — O E Zh £ TCOHEANZ T W
LUV DEIE L, IR A DAL & FRETHMALOB D 5 B4 0 AKT 5 8
BUGHEEERE TS5 Z L # HIEL T& 2, 2 LTl WIHICHETH 2FED Y 274 VJEAD
Bisl & DR T F F (LLF#HXTF F) A, RETH: > —EilEE20H L. MiaosaltzHz 5
F A& U7z (Takeda e al. 2020), AHfZ2id. X7 F F & MW= RET* 7 — CIEZEO AN &
X HUICHE U, FiB S TR ORBUE DT 2 2 L 2 HE LTV 5,

2. B LUERSE
2.1 . 7S XIK, BEFEA
L 72T F RN & — OS2 X 11238,

HIS MCS | HIS (control peptide)

>

MLQCW (984-988)

976C-988W

976C-1042D

HH

MLQCW
B: CSEEMYRLMLQCW
C: CSEEMYRLMLQCWKQEPDKRPVFADISKDLEKMMVKRRDYLDLAASTPSDSLIYDDGLSEEETPLVD

B L=~ TFRREHANR2 2 —DBEA M (Takeda et al. 2020)

A:
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& F X FARETH F — ¥ & F B & & 2 F M RBNIH3 T3 MileIc, &7 F FRBEBIET%
Lipofectamine 3000 (Thermo Fisher Scientific)% FI\\ CEIE A L7z, F72RET-PTC1 V804M
#FEBIL Z=NIH3T3Miiaic, &7 F FREGEZF 28 AL, RETFF —X¥ & XTF FOEEREB
Mz fEEL L 72,

2.2 3RiEE
HAE, 10001@4 D PrimeSurface 7L — 96U (fEAX—2 54 ) IZIKMEL 72,

23 v xZ2Axv7ay bME, DEHIIR L8 O TIT - 72 (Takeda et al. 2020) .

3. EEREER
3.1 RETZEEDEREICL 2HREDEL

c-RET D 2R B3 £ RN 7 i iEmultiple endocrine neoplasia2A, 2B (MEN2A, 2B) ®
JRK & 7%, £ 7-RETEIEZ ORI e P HURIRFLSE A ~ (PTC) OBFETISAEN S, Z0Dix
JERET-PTCLIZMfast B x 4 v &KL T 5,

INFETICHALZHEXTF Fid, RET-PTC1¥F+ — ¥ O 2K c&, X 5 I1ZBFD
ATPHEA P ER AR E 12 WEBIE TFERERET . 127 — F F— /X —Z R % FDORET-PTC1
V8OAMIZK LT . WHMEMIHNCAZNTdH 2 iR %15 Tur7z (Takeda et al. 2020) ,

RET-PTC1 V804M#% R L 7=Mlla D x4 2, HEXTF FORIRE E 5I2HFHN5 728,
RET-PTC1 V804M & HEHE R T F F#Z T OEF BB 2 fF# L 72, RBHA+5715 6 N8O
sU—YT, AV PE—AXTF P THIHISERBLZE DL AT, HEXTF FERBLL
2T, RETOWEMEDHETH 2905YD ) » Ak (X2A) XL URET i 7'+ L Th 5ERKD )
VBB R LT e, ZhE CTHER X T 7z @M BN & ER O R HER T 72, 2D
K. 2o OO S HIHl S h Tz, 3WICHE TR, 2 TOMITA 7 2 a4 FAEK
Sh, WBESH®ZRICBREIN7ZZA7 204 FOERIE, 37 e —LERHEXTF FERBIL
7=HfE /N E 572 (K2B) .,

MEN2A, 2BZHRETIZxE 23R OME Tld. X7F FPBIz T2 KB s =/Mgcida v
b —JLZbx, RET 905YD ) V(LA PRI TE 7225, WEh S HHENXTF FRICIZAER A4
R ENE, 5Tz, ZOMRET Fiiy 7 7 AERKICEIL T, WFhd ) YBEAIA ShTn
=, SRIHWZHEXTF FRITE. ERKO Y Y BREIIHENIZ L TRERWRTF FOIE S 6%
T AEAMB SNz,
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Xi3. FLENTF RO L DOR)H

3.2 AENTF N5 FHEDHE

INETHERTF Fid, RENY 4 -2 B{ZFEAT 2 B CllaNic B¢, 2oa2M
EMET LT & 72, SRIRBNS & —@InFalbd, kg VSO BE N7V 2T 20 3 VikdED
R, BOEE T F P L & 2170, AR T F F 2 BTN 5§ 5 kot 217 -
726

AT DOHBET, HESXTF FICKZRETIHEDSATHETH 5 Z & &2REd 2 G 2 f5HER
Bohsz, ZO—H%EXITRT, TOYTZE2YTay FOFETIZ, RETRBMIIZHE~XT
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F F&12pgllZ % ERET 905YD ) YRILAHIHI S N2 Z e 0h b, & HICFRIITEZHk L.
R 2 J e G LT & 72y,

4. ¥&9

U 72HFXTF P iE, BAFOATPRGFANCA 2 IS < W — b F =S =R 4 K ORET-
PTC1 V8OAMIZX L THRITH % Z & 238D THER T E 72, FHIZ, 3WTTHIE TIE. RO HLER;
TR LBEMRITEVERE T, MO 2R S iz,

BT F FIIRE L2 TR CORETERICH L THIITH > 722, ZRAOFHI LI2ED
K BHEBRTF EPHEDTHZO,ZEL T, HE»LERE2RDT. 55 5@IALET
b5

Rthic, BHFENTF FEMIC Bl S3 5 AL Td. F2BEHahTh 508, XTFF
A MIHANIZHE GV RE 2 ST OWRRI MG & 7z, SRR A L. Bl FEEREEED FEBUZ T D
FTWELNWEEZ TS,
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