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Mechanisms of Thyroid Cancer Development Affected by Polyoma Virus Infection
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Poorly differentiated thyroid cancer is a disease with a poor prognosis and
patients often have RAS-signaling abnormality. It has been suggested that polyoma virus infection
might occur in the thyroid glands. The purpose of this study was to understand whether the
RAS-signaling abnormality and polyoma virus infection work together in the development of thyroid
cancer-.

We constructed a genetically engineered mouse (GEM) model that expresses an oncogenic Kras mutation
and SV40 tsA58, which is derived from a polyoma virus, large T antigen (TAg) in the thyroids of the
GEM model. Forced activation of Ras-signaling and TAg expression resulted in poorly differentiated
thyroid cancer in the GEM model. These results suggest that RAS-signaling abnormalities and polyoma
virus infection might work together in the development of thyroid cancer.



# XL C—19,. F—19—1, Z—19 (@)
1. IRARLTDER

RIS A AR EEE: B 0> LR Y
Jo s RHADN U, MR DIRAME
N RIS AT 5 (X
1), SLEEA A - JERAS AL iE, RAS
B AL — ROAET - ORI e
ENTHEL, BlExHENTELS
p53 EIEFEEH, KA A -
KAV Ao ~DHERIZBE L T
D LIRS TS (M 2). £72 |g1) £ BRIBHADEE & SEIZD N TORS
WY A —eJB 7 A L AR R
BRI AFAET DB & 5 — 5. [RS8 FURBRAS A D% -
R 5 B0 9 inic oW T o s A o ek || | FRARRRERE L B HiRE

ETH -1, BRAFZ: 22\ (AR

I EE\ETE'. [ 3
2. BEOBM LS ERaE

ABFFED BHE, TR Y A —< g7 A L ARG, BikiasA | pS3Z2 2 Y f (R
DR (R U< 3B OMS) % 7 0 E— ki
BAEEIC ST BT B = & Th s, & hom Y| SHEEDIEWE
A=~ RY AN ADBRPF DN TN D, 72, B MRIRD (3 ) mykpeat A B E F L (Kond
AATIE RAS R AL S ATUNG = & 20h . R TR 5006 Nat. Rev. Cancer By
YoTA=vm—s gy SNEFRBAANR, K F—<F

T A NVAIZHFT D large T antigen (TAQIZ K-> TR T A A W= XL EEINSD T, H
PRARFFFLADIZ oncogenic KrasG12D & TAg NI T 585 T WE~ 7 AET V& VERK L CTHAT
L. HFRIEARAORE LR, EHERAO T ot A2 LT 52 &2 B LT,

8 Ba#E (¥95 %)
RMEBRE(1~2%) HEED
[ <1%) BLVE

2

3. IRDAXE
(e FOFREA AR E LT, T LA EARZ AV, B TAg Uil E AW CRERGad 5 =
LT B FOHWRIERASEGNCEBIT DR —< @7 A VARG O HARM 72 5 5 5T 5,

(2)Ras 7 FoiEMALEZ B 72 53728 D oncogenic KrasGl2D BinF & . RUA—<E VA /L
ZEPAETFRTH7-0D (R A —<BIANAO—FETH5H) SV40 tsA58 FRICHI KT 5 TAg
. FRIREERAICEFICRAIE 8B FSE~ T A2 BT 5,

3) ki Q) o~ ARBIWUNTAg DHAPHFRIETHRRET a2 bo—nr~ou Ak, FnEFh,
FR AR 23 AU & RIEAL BUIR AR IENE R IR 2 BIS2 U, in vitro THRREDMENT S AIEE & 72
5 &9 =t (D) B T VA AERRT B,

4. BIRAAR
FRIR DS ARFZE DRI
FORBRIZ R AT 2 0L E DIRWERIBR AIE TR AR THDHZ &, TNH D% I, RAS BB T
(BEOYEA A — RTHO BRAF) OERNEGT 52 ENMLNTND, ZivHOF KR
DA TIX, RAS & pb3 ORERERFIC K » THFH Y 7 F U BNEME(L L TN D DT, v v TFFF—F
FHLEAID L2 239 =7 (VEGFR, FGFR [HE) XY 7 7 = =7 (VEGFR, PDGFR, RAF-MEK < 7 F/LBH
H) 72 E DLy FAERNEFRENEN SN D03 £ DRITIR —
EMT, THRARRE 2 DTS E STV, E [k
REFE VLR AT T BT TAg 23EMEAL L 72 Ras
VI EBBINE E . MBI AR AR T Z L 2 |t A
HI U7 Ok 1) 2 & A2 52EEIT. SVA0 ™7 A /b A SRYL DB |Lundgnt 2895
SN TEIHRBBAORAEICHER Liz, T7hbb, F [
WA DOFA < ERBA T =X LD—>DL LT, Ras &~ cB,
TFNDERL SVI0 ZETeR Y A —~ BT A LR || S
DA & . MEZARIRSAOENZ L5 LT ;
% RIREM: 2 AWFFE CRENT L 7=,

b D RREHERET VA BRATICI T 5 TAg & R ED
R ® 3) b FOBRKENAMEB TRE SN
b N HURARAS AKRRR T LA BEAIC R LT, A ICBA%E L [TAg

7= TAg ZRHT 2PURIC X o TRIEMBALFEMRIT 21772 072 &L 2 A, TO—EBIZHME L 72 D E
Bl T (K 3), ZOREIT, & FOFRBAAICEWNTEH, —EREORY 4—~ &




U A NVARREGED RS LTV D ATREME Z R 5 b D Th o 72,

ERA Ras BISF & TAg B FORBEFRBICL D, MEEDBEWERIBRA ORAE

WIZ, HARIREFRAIC Ras 7T L OFEMAL & TAg DRIFRILIT 58 a kL~ 7 2 D/E %
ATz, Cre/loxP Bi5FHLHE X IRIEHIIZ TAg Z2RBATHBEFHE~T A (A), R UL Cre/loxP
BAG TR AHA 2 ARAERIIC S B Ras IB{nF & LT oncogenic KrasGl2D B4R T 5~
A (B), & HIZHIRIREFRAYIC Cre/loxP Bin TR X 2758525 2 &L O TE 5 FIRIREFRAY Cre
FEB R T A R—= 7 X (C) DU &2 %
77 ZTLT, INBHDO~TA (A~C) %
BT 25 Z & TENENDOUE R TR
BT RTHREAEET 28 TRE~T A%
YERR L7,

W~ T AN T, FIREREE R
KrasG12D 35 & ON TAg DFEEL % 35 X g7~
%, BOER~ 1 AFRE THARAR 2 BREL
U RERRR SR 21T 72 o 1o, 2 O
B, —H O~ 7 AT, BB | |§
=L, DMEE DRV E R HIRERS A DR
HARARAR ST K <Lz, HRRIRAS AU
FAELTWD Z LRI (K4),
Z OFERIE, HURIRER ERZIZ Ras v
FIADERLRY) F—~ @7 A L AJEY
RN T D & EMEE D A < B DK
UNEVRIRIR2S AU D338 A9 B AT HEM: 2 /R85
HHDTH-T-,

4) IORD Krascio[GTEMREIC TAg ZRBFSEI-&IZH
STHERALEDIEEDEVNRRIENA

R IR B SRR O 3D 3538 7 L DERR

WM RARET L 2 E TID, BEDS KNG & AFE LIRS b Rz lifia 2 L 7= 3D 8538 O H:9 % fife
ML, YT ATEM LR E 729 tube forming growth X5 3D BREDZE{LIZ-DV T, RNA-seq
NI IR L ONA T = X AT &AT - 72 CUIK 2) s & OFT 2 Y% FARIRS AMFIEIZISH Lz, BAR
ANZIX, HURIRDS AMFSERT B L TRE LTV D, FRRIR DS AMIIEE L OV ikt 5 & L COIER
M BRI in vitro 3D BT T IV ORES AT-,
EREANRIRES A~ T 2B KT TAg DA

R CRAT I ay fa—L< 72D
FARIRE 0 . 2, Mz L7, || &
Wiz, MMk e = 5 — 5 — P LB Do
52 LT, MAMlaE s, U V@ N o b
M ZEYES Licnb, ag—Fra— | 0 g L e T

UERFEHSERILTHA L, MR L R | L 0 N e
/EATH Z LT, UHBETYE~TA| o 70 U L 8

S T
N

(ZHIR T2 FRARIR A AR 6 K OV SE
{lc FR I A PR DR 312 et L
1, ZOM. HEMIakE 2 T — 5 P
T 3D KT 5 LT, PRI Ko &

i) = Z

®5) AMETHEILINE-THIRERENAMBKE (£)
ERD AR BIRRBRME () D 3D EBERERTER
IZES LT= /in vitro LK%

%
i’

BLL 72 L b D SIS D B R S T
LBREMGRT D L T&ER (¥5),

[#&5E]

BARRFIEICI T, YL ER XL T O 2157,

(Dt FOMBIEARICIBNT, RY I —<B T AN REY A RET 5 TAg Z v /N7 BDEEE %
FERARRAL S L~ TR L=,

(2)Ras 7 F VDO EE % H 7 53 KrasGl2D FHLE | R Y A —~<E 7 A NV AEGLE L LT= TAg D
FEBL %[RRI R IR CHRELT D BB T~ U A& Bk LTz, Y%~ 7 AT, MbE DR
ARIEDY AU 3384 LT,

(3) EELOHRRE N A~ T AB L, TAg OAPHRBCTHREAT L2 ha—L < T A5,
LI, BRI ARk IS & OVRSEAL AR IE G b BRIRAR DRISZICREh LTz, £72, Ui%
MR Z V72 3D BEFR I & 5 AR P S I 2 L LT,

BZNOORRE S LIC, A%, LT OMEOEi 2 B 59,



Ot MEXRBIRIZBT D TAg # R0 L7 ) AORH,

Q@THBRAR & 725 LRI A DI 73 F DRER & IRHRIE D BI%E,

[ Scik]

1) J Pathol. 2014 Oct;234(2):228-38. doi: 10.1002/path. 4402. Epub 2014 Aug 4.

A genetically engineered mouse model developing rapid progressive pancreatic ductal
adenocarcinoma.

Yamaguchi T, Ikehara S, Nakanishi H, Ikehara Y.

2) Sci Rep. 2019 Aug 2;9(1):11247. doi: 10.1038/s41598-019-47101-y.

TGF-pB  signaling promotes tube-structure—forming growth in pancreatic duct
adenocarcinoma.

Yamaguchi T, Ikehara S, Akimoto Y, Nakanishi H, Kume M, Yamamoto K, Ohara 0O, Ikehara
Y.






