(A3B) 23 in vitro D3R T LINE-1s O#sf8 % 11 2.
DlmEsnY, Zhic ko T#MRL L TIX
LINE-1s O T X LREBEMZ TNHDT
T EEZ N,

ZHET, v M ES MlES iPS MR I
LINE-1s ZEHL TRV, BEEEZ LT v
BRETHIENMON T2, LINE-1s DR
I genome integrity Z &AL, EBEELIZL -
TILB T OBEEZ E T ATREMED & 5 . ARAFSE
T hMSCs IZ8iF % LINE-1s OB & gt L 7=
&5, hMSCs (28T H LINE-1s DI
R s,

—75, LINE-1s O¥si% 4 1 2 2 faNET &
LTABBAREMLNTWS. ASB XV F VUM
7 X /{bl#%E T C—U (DNA BRI TICE D
B) ICEZ (B TIE G—A), ZDBEGEFE
H|Z Lo T LINE-1s 3EBEEE RS LB 2
bIVTWA. LavL, Fa D hMSCs 1B\ T
A3B mRNA & L LINE-1s mRNA DOFEHE
Z s U7 BSMBIBfRIE RO e oo, Z
Z &b, ES MR TIE A3B 2% LINE-1s O¥RF%
ZIHE L TWD EZEZ BN TWDD, hMSCs
TIEHEVEELEZ TRV AREMENRE 2
H5ivfz. L L, LINE-1s mRNA @ ORF2 fEI;
ORI ZMIT LizE 25, A3B ZRBT 5
Ins/Ins & Ins/Del CIEFRBEOCERENE SN
23, Del/Del TIXIZEAEEENRLND -
7o, LMo T, Del/Del Tidi&mFEHID MR
fFENT-ERAIRE R LINE-1s WEEFELT
WA RTREME SRR &7z, Ins/Ins KO8 Ins/Del
TiE C—T X G—A OERNEN -T2,
A3BIZ L AEROREMN R R ENT.
(AR CIL LINE-1s 1Z AT bEnTEY
MNEELTNDEEZ BILTNDR, £ O
AFET LINE-1s 2MEA F AL L TV B EMNR
EINTWD. BAIZEVT LINE-1s A ERRIZER
A Z LT LINE-Is ML TWANE D
MIEIRATH 72, Faf, & OB AIZE

WCESERE T LINE-1 OEEBA AR B D Z &2
HEIN TS Y, 2L DEEND LINE-Is
DEB N ELETOREEMESIERIL, KA
DOFEICEHDL > TWAEDO TRV EFRS
Ntz ABFFEC LD A3B 3FEBL L 720 Del/Del
@ hMSCs THEEFEFIRE/R LINE-1s 732 &> T
D RTREME A RIE S LT

A3B @ Del/Del IZFCRAIZIEFE T, BAANICE
WEMNREN TS, L7zdt-> T, LINE-Is i
L2 BEFARLERTOREICBWTEET
NREPERDAREMENH D, 5I1L Del/Del T
EBRIZ LINE-1s OEBOBEER®EVDNE S
DEHT L, Del/Del O hMSCs M EIAIIZZE T
bHDDNERFTLTETHD.

D-3 Wity —7 = —%2 A fils o
{=H 2 FE PERT A FEEE D BH %
INETOBRMNEIY, KERY—7 =P —
ZHWIZAR—T ) AEFTIZ Z Y, BIsBFE—
HEOFHEDA72 63, CGH EnREL LTY
JLDa e —HEOBRBIZERATHL Z &
DR ENTZ. BRI, o CGH BT~ THRE
BLF L)L T O SRR 72 B L DR A3 T RE
LD, SEHEMILTH 5 HL60 ML A — /L
)= T AT =B EFE LT S
LTk, RS ER T O o B
LE TR TELLN, FETAEITEDED
IR OMEIE L D A2 BETFREERE
ReEBZONDBEEFHFELTONZILT
H5. BERMOBEEGT c—myc OEIEIZMZ,
HEFMBEICTEEDRDh>TWD
neuroblastoma breakpoint family member 8&9
(NBPF8&9)DHENN, TN AME NI L0 FHE
SN DYEMREEOIE LR s D =
EMFHILTUWN D fragile histidine triad (FHIT)
Eis F A D E A,
mixed-lineage leukemia (MLL) family D&+
Td % lysine (K)-specific methyltransferase 2C

myeloid/lymphoid or
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(KMT2C) D¥EE, # OmREZFEHEN 2 HE
P M & BEE T 5 annexin A8 (ANXAQ)E{x
T OHEM, KEEFE A N L AL D BEINIEE
L OBEMENER STV 5 hypoxia induced
(HIF1A) BT ORK, Hilangic
Bi5-4 % cell division cycle27 (CDC27)DHE/N,
TGFR ¥ 7 F N RRA = A 285 L, HifgoHE
WAL E TR = A E2HEHTARFTH D
SMAD2 E{=F DR, EixFLRleEs DRE
MR STV B glutathione S-transferase
T1 (GSTTHYD K7 &, [ & O REE M A RIL
ENDEL OBEF 3 5L Lk
CRWEShz, &612, 17 BYRGEROEN
(TpoUE RO T L ARTEEIZE AL TNDR,
EFECES>TWD ERBbIAT LAIZ /N
IR EREIM 8 B T E B o Tn. FD—ol%
B4 I BEINEELE T THD TPS3EETTH Y,
I DOBMETOFTEKEN HL60 HlEDELIC
RELFELTWAZ EEZWFE>TWD. Tp
Db H — DO KFERKBEEICIT Rho
GTPase-activating protein 44 (ARHGAP44)i&E =
FREFEEL, 2 OBET OEE L & OREME
DEEHEND.

FREERSEIZEZAT S L, RFICRTE
RELTWHWAHAEWVEEXH Y, ZoFiZix
TGFR v 7T NIRRT A ZEE L, Mignig
FEE T R b= 2 LEHEET D
signal-regulatory protein beta 1 (SIRPB1)i#{s T
WEENTW, £, KIBBEOFH% L DM
DR E &N TV B Cytoplasmic poly(A) binding
protein 4 (PABPC4)E{z T HHRERKL TRV,
Z ORERE & OBEMERER 5.

LD XS, m—=V ) by— = A iR
FricTEonica e —#ZEmEE LR
THDHZ LX), F ZIFET BB
BOEDORE L OMEEEL TR L TRBY, HE
DEEFOEREVPBHEHELE > TEERE
ST, WhidfilE(EOE A N — (e T

factor 1

TAN) BEEOTVWDHEBILND. EED
BARCELTZY LBk 707 741
EEBL TN Z LT, MlaE{bo3tm L A
= ALBLCEOBEEICEST 58T
FERVICTEDRREEN TR SN,

ab—HELOBRFENLELNTZE Y —D
DEZRIEHRE LT, RO Z - TV 55
Wi, o= 774 PO LD g LES, B
IO b b T U RRY N L AFEARS D
ZLBFEETHEANRREZ T b BlZL he b
T UARY OEINCEE LTI, CDC27 #Eix
FD XD, TDOBEFOEA S FEERIC 2 E—
BOBPEE TWLEHH Y, etk Eofd
RIECSID B &4 L 7o T, B8 L OYEE
PO 3 C—HOBEBNEE TWD I ENR
.
MEORRATHLZ IV EDT a7 74 )L
X, BETFEEOT 0T 7 A )V ERIERIZE DG
BrRETLEERERELY 5 5. BI5 T
FZBLTE, A—nAT ) h—r Al
D FRIVIREHT Y — N BEFTET D03, F LRI E
FREMITICEAL T, 3 TOREY 37 %
R CTEAEELRFEIELHFELR . 2h
TE U RITBROXA T I w7 Lo RN
DRENWZ EICHET D0, EFEOERHITE
BEOESRIZLY, mEREAPEGN, XTFR
LAULTHEER T, # v X7 LAV TR T O #
PRI EDEBERPEOND LI RoT
BRI FEIIEK IR ORAFLEIZ S
BRIMBHLOTHY, fEOBIHN-RECREE
D E KL CERNCE(LT HIEL 2 5.
HERR DI HE L L OVRERHMIIC B W T, 2o
BT AT e T A —LDEREY 7 7
Vi RLRERT A D LKV B OFREmA AT
BETHY, TOEKRTHEFERE L L CHlR
DERIFERT 0T 7 A NVIEREZREEST S
CLIEAERTEEZLND.

AL ETIZ LC-MS/MS & Wiz 3
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v TR TAI I AR AR UL EEY
W7 —FDOROFPNCETL2RBEENL, 7
OF A —LDRERTTT 7 AN EREHICSL
PORTWETHEREEL, V77 L XFH
DML L LT 2 REAT DD DY —L L
L T, ProteomeMap &5 AU L7277 K
VT ORBIZEF L. £ LT, SEELE
EOTEENOELNIET — & DR AR,
ARA=TT—Z~DEH, 2Re~vy T LT
DT —Z AL, BEORTF R°—7 OFRH
EAFRET D MS/MS A7 LB LY %
BEREZBROBRHBEE—~ >y 7 ETEHRT S
ZENTER. E, 2R~y 7T ETORY
FROFEERETINY ORI L LTRBEEN
D720, BB BRERICE 52 D2 &E03H
REE o,

Bi{E ProteomeMap Y 7 b U ZTFAZ K
7 o — T, Themo Scientific #D'E BT
& Q-Exactive K W B b 7z rawJER DT — F (T
st U CEMERERZ LTV D0, 5% ITA R
Mo/ T e T A —LEHRE Web EIZT

Ay TA L TERRITE B LD IR R

HDTNWETN. AU T4 o CEFEMaDY 7 7
LVUAT =2 L HiERE R T ENIE, FE
FERITHTT HIEHE MS/IMS A2 hL b by
WAL T X, Ko — P — R E-T—Foxt
LTEHERY 77 LU AFEREEZXHZ &N
AIREIC 2 5. S DICFERINITIE, &=— P —N
LbOTF—HEDT v Tu—REagELL, V77
VAT —ERXR—ZADREERD L &b, &
YIALTDY Ty L AT —Z L DERKL
WEAREETAZEICLY, S LICHR R
VN ERETAIEAEIELTS.

D4 b7 e v T 4 BEE LS L AR
PERFATIE DB

AT, iPSMEKRO ST m R o T
A FHI~—I—%RETHZ &% BB

Z{To 7. iPS MA@ 10 FEERIC DT, SMIREE,
FIREE, B L UREE~DOHMED LT X ONE
fir &, RELIREETD mRNA 3 L O miRNA %
REOIER Z AT, A7 < OIBARAR AR
Fr 24T\, FBBI 0 % 5 mRNA 1 X OV miRNA %
SibFRl~— T —FEHEEL L THEEL L
(Tables 12-14) .

iPS FHAEEE 10 FEEEICR\WTC, ZRE~—7
— BB TOE—ERDERT X T E2ERK
L7z& 2 A, me-iPSIEARIEIC B LT <,
FIREER L ONIREE I 3k LI < WER A
HDHZEERL, FFEICR2A TFRER L O
WIRZEIZ b L7 <, SMRZE IS 1Tk Liz <
VMEM N H D Z & BRI SRR o7 T
DFRERMNS, SMEE~D LT B R T 1 &
FIRER L UONRBRE~OMET e o7 4
IR LTS EE X BN,

SAREE~D 720 09 X &, FIREER X UWIE
EADORVRLTINHHEEL TWIRRDOZH
WHEEIR/FTAHT—F & LT, iPSHIRDLEE
PHERFICET D [ — Y —FF 1] SV OA
DEE N TS (Cell. 2013; 153: 963-975) .
ZDETMILD &, BIRTIIAMRE, £
FNRESDSEDOREIZITE 6 EEND,
R T HBETHPBEEICNT VA% & HE
W, iRV e s s s (k) ST
iPS MR & 9 72 ZretEMia s 2%, LovL7
Mo, IMRERET L, PARERGTONT
v ADBRRIVIZRRZ E AL ENSNREE, & 5\ T
WIREICS3 b2 (Fig. 18). $72bb, SME
L, PTRAREICIIEROBRENRH D & &
ZHTEMTED.

PUFIE, AR L& DN EIRE~D L
TaRVT 4T xR DN IPS MO RS
fLiki& L DEE A R~E L7=Fl %2R, 2013 F
IS SNZRSUCB W T, #iRAa~ & 1k
FE L BRICRME R MlanEZ Y, ~ U ADHK
~FHE LT BRIC IR 2 TR 2 B DEEVYIPS

20



MRARE DN TEET D Z ERNbooT= (Proc Natl
Acad Sci USA. 2013; 110: 20569-74) . Z D& %
ITT, AR TH LN T —F 05 EB B
B"OKSb~— I — B FHREAEICRIT D IPS
HIROE—ERSBaADT o F v T E2ERL
7z (Table 10). SMARZE~——, HIRE~—D
—, AEE~—D—, KHb~——DKEE
FREDE-EXNDBAPLRD 4 B
(Tables 10 B XL N15) @ H HD 2 EBEF O
HEDE TCEHETFEHADE —EWRSHEROIE
NARBE 2Rt L7z & 2 A, ARE~—H —TD
B —ER OB ARV BRI BV TR b
TN —DE—ERFERDBEEICE NPT

(AT < NEAFEBEIREL: -0.891 [p < 0.001]).

Thebb, AREILS LIS W E SN
BRICBO T, ROEIREEA R BT\ 2 L AR
En. ZORRNS, TEB EHE bR
HERR SR 0 07\ iPS HEREER ) 1, Tk b,
[EB 2Rk#% bOMIEEE  (MifkHilass) 121k
Liz Wililakk) ThareEZBX O, 2E,
AWFFETO iPS MBARIZI T D IMNEEE~— D
—BETREEOSE— EMSERIE & P
v — N —BIEFEEEDOHE — TS HERIE
LMo AT~ FEREIE, -0.661 [p =
0.03] CThHoTeZ &b, “BDEY (= SR
TR LI \VY)  iPS Mifak (Proc Nail
Acad Sci USA. 2013; 110: 20569-74) 1%, "JRZE
~HELRTVWERAAH D Z E R TRINE.
£, FRE~— I — B FRAETOE—F
RO A BN & NIREE < — ) — B FRELE
DFE— R EANEN L O AT < U FHE
125013 0.794 [p=0.004] THoT=Z Enb, H
JREEA~AE L0970 iPS MAERRIE, NIREE~D
SIELRLTWEAR H S Z & bR ST,
W, <A 7 a7 LA R OREFRIC 3 TR
7 4 VB —% T TCHIE L7z probe set &, £
HIREERIZ BT 29MRZE, FIREE, B X UWNIREE
~DhfbTa X T 4 TR TR HANT

2T~ OIEABEREEREH L, 2k e
NRUVT AR E BERICHBEO» 5 8T %
BOHE L., ZoO/E, Table 12-14 2R T
mRNA 3 X O miRNA 23FIE Sz, FHEAMIE
ThHIUE, MELOTWVRIZE L BEAEL,
—7, ADBEIL, SELPoT VR TR D BHR
BEMZONTVWAHZLEZEKRLTNS. 2D
EMb, 2 H D mRNA 8 LU miRNA OFEH
FRETHZLICED, pb S DRTOERET
ST e R T 2 FRIT A ENTES
AREMEPHIFESND. b0 ey o
Fll~— A —E@ENERICY— I — & LTE
AT 52 ENTEE0EENDLHTDITIE, £
D 8% iPS HEfEREE BV T& mRNA BL W
miRNA O ZFHE T 2 BER R H D .
L%, b T B R VT 4 TRl — I — D3 [E]
EShid, iPSHleE AV D BAEEROFRE
WCRESERTEZLEbNs. ZOHEBE L L
T, BAEERICAV O ARG OFERIZE
TR, FAB IO X MREBTE B B
ZoNBHNHTHD. b - iPSHMaE BE DM
fa~ b B LORBRT 2RV AKEZET
D, Bz, MEEEERE LRSS IIH 100
A, F—/S3 VEAMEMROSE LN 40
AR, DA OEHEIIN 30 B RO A 24
BCHDEINTND, ERS M 0N
DR OHE T, BE N OO PS Mgk
sz, b, BLOWE - ZEMEOHERD A,
B FMBAGE B L% 1 FOHM 25
THZEPNBESNTVWD. AT, MDY
BN LR EEE L) 2 THAERICH
WD ER RN Bl 72 iPS ARARRE 2 &R B I
%, &R DT T iPS Mk EREE L,
HAGHAIC AL S BRI R bW, &
HIZIE R, FABL 2 A MERSLEL 2
5. ZZ7C, iPSMRREROSET BT
ETRTAHIENTELA— BT EH
WL, BRI L72R 2 {E iPS MAEZD RNA 726
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gibraXvF g w——%EEL, B
R D i E) 7o MIRRAR D - 2 A TREE T
X nweBzon, LD VEREE 2 X b
THIRE M ZERIT A Z LN TE D EEDR
5. 20k, BRI 2L Lod O Rk A
BINTEZAZ LICL Y, lRERORZEEDF
EXEARZENTRICRD EEBDbND.

E. #£5R
E-1 FHRAER LY % A\ S EENE AR

L, LINE-1s mRNA @ ORF2 f8I DELF & fRAT
Lzl Z A, A3B ZFH ¥ 5 Ins/Ins & Ins/Del
TIERBEOERNR 67255, Del/Del Tl
FEALEEEPRR N7, LIRS T,
Del/Del TILEETBFIDRT SN 72855 7T HE
72 LINE-1s 32 < Bfr L TV 2 FIREME DS R
Sz,

E-3 kit —7 b —2 AV HBROE
B B R D B %

DR
NOG-hr = 7 ADHIEREREIL NOG < 7 A

CEMNRETISDLOD, BRYREIT R 2T,

E-2 BN in vitro B TRIZBT 2BET
FIE ORI £ 5 B E S E T O BE %

Cyclin D2 OF&HIFETLZ L > T hMSC DOHEFE
DILEENA A D =X LI HOWTHRE L. B
5 FFBFORFEOMAT NS, Cyclin D2 O 3#H|
FHUZ XL -T hMSC @ THEfaHER ) < THife
AN DWESARICTLES D Z L0
bholz. ZOZ Eh5, Cyclin D2 IXHIIEE
FESC N AALFICBE D DB I THORBIUCEE
ZRIZTEICL T hMSC DHEFETLEICE S
THENRR SN,

%72, hMSC {28 T genome integrity 2 & 7>
TRIEEMEM 2 LINE-1s (22T, hMSC T
LINE-1s BEBR L TWHZ EEXRHE L. &6
{Z LINE-1s OIfIE+F & & S TW5 A3B
& OBRIZOWT, A3B EfsF & LINE-Is
OHBEOMEN Z{T-o7. BAN 25 AHD
hMSCs (238 T A3B B TR O 21T > 7=
& A, BARREME (Ins/lns) 25 14 A, B
AR R RAL T aER (Ins/Del) 739 A, Kk
RN (B (Del/Del) 232 A TH Y, K& T
U ABEEL 26% T - 7-. hMSCs (23T
A3B mRNA %I E L LINE-1s mRNA ORHE
i Um0 FEEEBRII R o i o 7o L

KRR —7 2P —IZ XD T ) A
fRET DT —< 2 23 L, BE O
J 5D 99 =% FUEOFEBIZOWT,
BHEEOLHIEIERIEONT. DI, &7
J A LD e —HE BRI LT b EE
T —ENELN, BAMIER T, 0%
2% < OWEIHEEBETENTFEL TS D
ERBALMNIRY, at—HKEFO T T 7 A
LS, fREE LD 7 e 2B L OYEO@EEOR
FRICARSLDZ ENTRBENTC. S HIZ, aE—
BEO R NI, 80 R LESIR L
Fa b AR ALK ARSI NEA S
W, INOMT LDV T LY A hDF|&E
G Lipol-Z ENTRRESNT.

—F T, MaDX R ERTaT 7 A )Lk
HiAe O i EFHRS & CHRIE(KIZRIL T D 72,
Tu T A — LMEFIC L o T ORI HEERR
TF RREBFEREZFGRMIEL, D)W T
FHREHESTIZEZDO Y — &L T
ProteomeMap YV 7 NU LT ZRRFE L. 2DV
T RUZTIZLEY,LC-MS/MS WY a v
N TaTHI 7 ALV EONTEE
BT —%% kv y 7L, ©—7 ME,
MS/MS A7 kL, H X 0 BREIEEREDE
mEREICEETDY 77 LU AT —Z DOFE
FRSFIRE & 72 o7, A% S HIZ Web ETOR
FEBHELEY 7 b7 ORELZEDV.
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E-4 b7 a7 4 REEE L lE
PEfRATIE D BR%E

ZReMEER A RE O B AR~ (k% )
WTFRT 222 BES L, k7m0 v 7
+ HFEIE L LT MR R AT IE OBR R 2 1T -
7o, & N iPS AHAE 10 Bk b IREMREZ TR S,
SIRERME O~ — I — BT EEEL, K
SONTEATH Z L2k 0, &2 ORIk ONIR
%, FIREER L USMNRER M ~D b7 m
VT 4 BHEL L. & BICRDBIREETD
bt b iPS ffakk ORI R T A7 )T b
— LT EIT, BEEE LT a T g
& DD % 5 mRNA & miRNA O[RIE % # A
7. SEIORKRIT, KRB~ iPS Al
BRIZI 1T A NIRZE, HIRZER L UMMIREE R Al e
~DOGbTa X T 4 TRl — I —OREE
ICENL LD EHIEEND.

BN in vitro BEE TIRIZ BT A 8RR OBEERE
W & 2 SWERHI OB ) (2B 255300

1) Riggi N, Suva ML, Suva D, Cironi L, Provero P.
Tercier S, Joseph JM, Stehle JC, Baumer K, Kindler V,
Stamenkovic I: EWS-FLI-1 expression triggers a
Ewing's sarcoma initiation program in primary
human mesenchymal stem cells. Cancer Res 2008,
68:2176-2185.

2) S. Wissing, M. Montano, J.L. Garcia-Perez, J.V.
Moran, W.C. Greene, Endogenous APOBEC3B restricts
LINE-1 retrotransposition in transformed cells and
human embryonic stem cells, J Biol Chem 286 (2011)
36427-36437.

3) JM. Kidd, T.L. Newman, E. Tuzun, R. Kaul, EE.
Eichler, Population stratification of a common APOBEC
gene deletion polymorphism, PLoS Genet 3 (2007) e63.
4) Takano Y, Kato Y, Masuda M, Ohshima Y,
Okayasu I: Cyclin D2, but not cyclin DI,

overexpression closely correlates with gastric

cancer progression and prognosis. J Pathol 1999,
189:194-200.

5) Takano Y, Kato Y, van Diest PJ, Masuda M,
Mitomi H, Okayasu I: Cyclin D2 overexpression
and lack of p27 correlate positively and cyclin E
inversely with a poor prognosis in gastric cancer
cases. Am J Pathol 2000, 156:585-594.

6) Mermelshtein A, Gerson A, Walfisch S, Delgado
B, Shechter-Maor G, Delgado J, Fich A, Gheber L:
Expression of D-type cyclins in colon cancer and
in cell lines from colon carcinomas. Br J Cancer
2005, 93:338-345.

7) Dhillon VS, Shahid M, Husain SA: CpG
methylation of the FHIT, FANCEF, cyclin-D2,
BRCA2 and RUNX3 genes in Granulosa cell
tumors (GCTs) of ovarian origin. Mol Cancer
2004, 3:33.

8) Igawa T, Sato Y, Takata K; Fushimi S, Tamura
M, Nakamura N, Maeda Y, Orita Y, Tanimoto M,
Yoshino T: Cyclin D2 is overexpressed in

proliferation centers of chronic lymphocytic
leukemia/small lymphocytic lymphoma. Cancer
Sci 2011, 102:2103-2107.

9) Chen S, Shimoda M, Chen J, Matsumoto S,
Grayburn PA: Transient overexpression of cyclin
D2/CDK4/GLP1 genes induces proliferation and
differentiation of adult pancreatic progenitors and
mediates islet regeneration. Cell Cycle 2012,
11:695-705.

10) Houldsworth J, Reuter V, Bosl GJ, Chaganti
RS: Aberrant expression of cyclin D2 is an early
event in human male germ cell tumorigenesis. Cell
Growth Differ 1997, 8:293-299.

11) Meyyappan M, Wong H, Hull C, Riabowol
KT: Increased expression of cyclin D2 during
multiple states of growth arrest in primary and

established cells. Mol Cell Biol 1998,
18:3163-3172.

23




12) Buckley MF, Sweeney KJ, Hamilton JA, Sini
RL, Manning DL, Nicholson RI, deFazio A, Watts
CK, Musgrove EA, Sutherland RL: Expression and
amplification of cyclin genes in human breast
cancer. Oncogene 1993, 8:2127-2133.

13) Fackler MJ, McVeigh M, Evron E, Garrett E,
Mehrotra J, Polyak K, Sukumar S, Argani P: DNA
methylation  of RASSFIA, HIN-1, RAR-beta,
Cyclin D2 and Twist in in situ and invasive lobular
breast carcinoma. Int J Cancer 2003, 107:970-975.
14) Virmani A, Rathi A, Heda S, Sugio K, Lewis
C, Tonk V, Takahashi T, Roth JA, Minna JD,
Euhus DM, Gazdar AF: Aberrant methylation of
the cyclin D2 promoter in primary small cell,
nonsmall cell lung and breast cancers. Int J Cancer
2003, 107:341-345.

15) Matsubayashi H, Sato N, Fukushima N, Yeo
CJ, Walter KM, Brune K, Sahin F, Hruban RH,
Goggins M: Methylation of cyclin D2 is observed
frequently in pancreatic cancer but is also an
age-related phenomenon in gastrointestinal tissues.
Clin Cancer Res 2003, 9:1446-1452.

16) Yu J, Leung WK, Ebert MP, Leong RW, Tse
PC, Chan MW, Bai AH, To KF, Malfertheiner P,
Sung JJ: Absence of cyclin D2 expression is
associated with promoter hypermethylation in
gastric cancer. Br J Cancer 2003, 88:1560-1565.
17) H. Kano, I. Godoy, C. Courtney, M.R. Vetter, GL.
Gerton, EM. Ostertag, H.H. Kazazian, Jr, L1
retrotransposition occurs mainly in embryogenesis and
creates somatic mosaicism, Genes Dev 23 (2009)
1303-1312.

18) L. Georgiou, D. Noutsopoulos, E. Dimitriadou, G
Markopoulos, A. Apergi, L. Lazaros, T. Vaxevanoglou,
K. Pantos, M. Syrrou, T. Tzavaras, Retrotransposon
RNA expression and evidence for retrotransposition
events in human oocytes, Hum Mol Genet 18 (2009)
1221-1228.

19) N.G. Coufal, J.L. Garcia-Perez, GE. Peng, GW. Yeo,
Y. Mu, M.T. Lovci, M. Morell, K.S. O'Shea, J.V. Moran,
EH. Gage, L1 retroﬁaﬁposition in human neural

progenitor cells, Nature 460 (2009) 1127-1131.
20) A. Macia, M. Munoz-Lopez, J.L. Cortes, RK.

Hastings, S. Morell, G Lucena-Aguilar, J.A. Marchal,
R.M. Badge, J.L. Garcia-Perez, Epigenetic control of
retrotransposon expression in human embryonic stem
cells, Mol Cell Biol 31 (2011) 300-316.

21) S. Wissing, M. Munoz-Lopez, A. Macia, Z. Yang,
M. Montano, W. Collins, J.L. Garcia-Perez, J.V. Moran,
W.C. Greene, Reprogramming somatic cells into iPS
cells activates LINE-1 retroelement mobility, Hum Mol
Genet 21 (2012) 208-218.

22) Y.L. Chiu, W.C. Greene, The APOBEC3 cytidine
deaminases: an innate defensive network opposing
exogenous retroviruses and endogenous retroelements,
Annu Rev Immunol 26 (2008) 317-353.

23) K. Sato, T. Izumi, N. Misawa, T. Kobayashi, Y.
Yamashita, M. Ohmichi, M. Ito, A. Takaori-Kondo, Y.
Koyanagi, Remarkable lethal G-to-A mutations in
vif-proficient HIV-1 provirus by individual APOBEC3
proteins in humanized mice, J Virol 84 (2010)
9546-9556.

24) R.C. Iskow, M.T. McCabe, R.E. Mills, S.
Torene, W.S. Pittard, A.F. Neuwald, E.G. Van Meir,
P.M. Vertino, S.E. Devine, Natural mutagenesis of
human genomes by endogenous retrotransposons,

Cell 141 (2010) 1253-1261.

F. BEERER
L

G. BIERX
G-1 FmCHER
1. Kono K, Niimi S, Sawada R. Cyclin D2
human

promotes the proliferation of

mesenchymal stem cells. J Bone Marrow Res,

24




in press.

Sawada R, Kono K, Isama K, Haishima Y,
and Matsuoka A. Calcium-incorporated
titanium surfaces influence the osteogenic
differentiation of human mesenchymal stem
cells. J Biomed Mater Res A. 2013; 101:

2573-85.

Ito-Nagahata T, Kurihara C, Hasebe M, Ishii
A, Yamashita K, Iwabuchi M, Sonoda M,
Fukuhara K, Sawada R, Matsuoka A,
Fujiwara Y. Stilbene Analogs of Resveratrol
Improve  Insulin  Resistance
Activation of AMPK. Biosci

Biochem. 2013; 77: 1229-35.

through

Biotechnol

Sato Y, Tsutsumi H, Sawada R, Suzuki T,

Yasuda S. Regulatory science research to

facilitate the development of
cell/tissue-proceed products. Bull Natl Inst

Health Sci. 2013; 131: 16-19.

FEREEEA, B R T, TREATE, EREISTA,
$RER X LR HE - NTEMERE N A
A~ —H—%F A LEELHBOEE
bizteid T, ESLEELE S AEICETEHR
#.2013; 131: 20-24.

PR R, BHER WEHZ, B TE,
g ARZEE, PR, BHENET, TER
T, BFEBT Tayv b ArrurFs
AN R DIKRGIRNE L ZEDRETH D
TINT AAZEENDZ X7 EOMERER
fetr. ENMERLESEENETRE
2013; 131, 50-57.

Suzuki T.

“Scientific ~ Considerations

10.

11.

12.

13.

14.

15.

25

Regarding Radiation Risk” JEMS Open
Symposium 2012. Genes and Environment.

2013; 35: 57-62.

Suzuki T. Unconscious Exposure to Radiation.

Genes and Environment. 2013; 35, 63-68.

BAEE FENIL IS b0DYTILH
A . PCR SERZEBRITA N [HEREN 23,
BRhD wATaT VAR E O E
Bl ) SEERESRIM pp. 111-121 (2013), 2
T

Kuroda T, Yasuda S, Sato Y. In vitro detection

of residual undifferentiated cells in retinal
pigment epithelial cells derived from human
induced pluripotent stem cells. Methods in

Stem Cells and Tissue Repair, in press.

EEEGVE (e b iPS flfa i B HE o
BUEBEE OO D in vitro EIEBIE LN R
DRF¥E | Cytometry Research (FIil )

ZHE, EEGE BWMRIROEREZ R
&R 5 R MREE THERRERGOME
RIS A & S OB R R BIfEREE
(FIRI )

B)HE, GBI

AR MR AT

HAEERMNGOE
sATES (FRH)

HHE, E)l&t, EBRBE BFEE
FEIZIBIT HERARHFSE & BB 5 DA - 8
R TR O RIE 230 B R A )
(2013), #HITERS

REET, ZHAE, EEEIE ES-iPS#
JaEERAZ % — K b b ES/APS HjEIz




16.

17.

18.

19.

BT r2BAEERMEGOEEEELY &9
A2 ) EBREFHET pp. 61-68 (2013),
F1t

Kanemura H, Go MJ, Nishishita N, Sakai N,

Kamao H, Sato Y, Takahashi M, Kawamata S.

Pigment epithelium-derived factor secreted
from retinal pigment epithelium facilitates
apoptotic cell death of iPSC. Sci Rep. 2013; 3:
2334.

HRET, EEHE FEERBROFM

L L CoLrettiriiia (ES/APS #ifR) @
e VX aT bY—Y A REAE
2014; 4: 71-7.

TAEAE, EEGE SEEREROE
DL  BAERES ARE ORIl EFDH
. 2013; 246: 1069-70.

AMREONE A, EFEBIE BAEE-WRE
ORI LERILETDEDD
Geriatric Medicine (EEEZ) (HIRH)

FRFER

TH—Z, BI&L, BEHEE ZAE,
sy, 1ZFHM, EHEBIE NOG~ v A
IZ8B T D HeLaflilu £ ERE D E BB
FOOEIH AERITMFRHRE, o<X
(2013454 15-17H)

Tsutsumi H, Machida K, Kusakawa S,
Sawada R, Yasuda S, Ito M, Sato Y.
Quantitative Analysis on HeLa Engfafting
Ability in NOG Mice. 12" FELASA,
Barcelona, Spain (2013 %2 6 A 10-13 H)

5.

26

Urano K, Machida K, Kusakawa S, Sawada R,
Yasuda S, Ito M, Tsutsumi H, Sato Y.

Quantitative Analysis on Hela Engrafting
Ability in NOG Mice. EUROTOX 2013,
Interlaken, Switzerland (20134F9 8 1-4H)

T, Machida K,
Kusakawa S, Sawada R, Sato Y, Tsutsumi H.

Mizushima Inoue R,

Analysis in Xenograft Susceptibility in NOG

and NOG-hairless Mice. 4" International

Workshop Humanized Mice. Seoul, Korea
(2013429 A30H-10H2H)

BHEE HARRESICER SN SHZE
Rl DL M MEOMILZ B L
TIHARALF=T U T NFER201EER
1E+® 79— (2013.5)

RARRET, EEEEE, INEEE T, R Tk

HRERES MR R EE —BEE

B EEE WG IREHE ) BARNA =

TUTNVFEER 2013 FEE 1 BEIT—
(2013.5)

Sawada R, Kono K, Isama K, Haishima Y,
Matsuoka A. The effect of
calcium-incorporated titanium surfaces on the
differentiation = of  human

11th  Annual

osteogenic

mesenchymal stem cells.
Meeting of International Society for Stem
Cell Research (2013.6)

Kono K, Sawada R, Matsuoka A.
Overexpression of cyclin D2 promotes cell
proliferation of human mesenchymal stem
cells. 11th Annual Meeting of International

Society for Stem Cell Research (2013.6)



10.

11.

12.

13.

14.

15.

EEHEE, W/ ST, FRAEE
[EEBIFEE S FICL A MERERENR
BIEERSHMILOMEE~DFE (1) : &
FRELONEFERAENT] 5 35 BIHANA Z
<=7 VT FERRE (2013.11)

IR, S H T, @ TE EEEE,

BEBCT, HRME [ERRFES ST
L%t MEREARMERDMIEOMEE~
DEE (2) « Z oI ERBOBRYIR
Wri B 3SEIBARNA =T U T AER

£ (2013.11)

e, EEEE, FRME [HEEREM
fRlZBIF B R R UV ARY g D
fRHT & F DRSNS 50 5 36 [EIH
KoFAaEMFRES (2013.12)

o, FEEEE, HRME HERSH
fa D ¥R R TR IS BT A B E D7~
D OB FIREMANTIH 13 BEIRAFLEE
ke (20143)

e, FrRfhE, BEEE IR
JRlizB AL b R UV ARY Y a D
fifht & = DR BT 8581 E 13 B H
KEAEERTSHRE (2014.3)

ST, BITE, EREE, R,
BRI, FRMAE (b Ve B RZER
AR O BERERE I 6T D iR LA D BB
M) B 13 EHABEERFSBS
(2014.3)

S

erx REA, BITE, BEHEX, FHRRK
BR, Az, MEEET] [HEEREMAL O
MR IR T DMmESH oM E L
RET 077 AU 7 & ORI 5

16.

17.

18.

19.

20.

21.

27

13 Bl HABEERSESKRS (2014.3)

ex REN, BERL, BILE, MTH—R,
A, [EHRKES, AR, NEEE
&) DA E R E AT 12 L 2 IZER A AT
SMEBEDORE T a7 74V 715 13 |
AABAEERTSHRE (2014.3)

Suresh T, Oshizawa T, Maekawa K, Saito Y,

Sato Y, Suzuki T. Improvement of Rat

Urinary Proteomics by a Differential
Precipitation of Proteins. Human Proteome
Orgnization 12th World Congress ~ (2013.9)

(B

Suzuki T, Suresh T, Oshizawa T, Maekawa K,
Saito Y, Sato Y. Basic factors that influence
the rat urinary proteome. %5 13 [BIEREEME
Fa (YUn)

g5 A28, Suresh Thiruppathi, A<HIETT,
gnARAniE, EEEGTE WRIERDNA v—72
TP —DOREAKRERERT~ORE B
AEREERFFRE 2 RKs (2013.
1) ()

Abya TANNYT 4, FHEEH,
AMIET, EEERR, BAEE ~F/ 0
YT E 7 b=y BREZRFICHTD
BE~—IT—LLTOHLWT T a—F
AAREERFFERE 2E KRS (2013.
1) (fE )

FERET 2R, #dFepth, EINER, SHAREE
Toxicogenomics/JEMS-MMS V. 7 U & -
5 48 FFfEifE £ ToO~ U AFEIC BT B
B rRAELELl BARELERRETSE
42EK= (2013, 11) ()



22.

23.

24.

25.

26.

27.

Suzuki T, Suresh T, Yamada M, Honma M,
Suzuki K, Sato Y.

generation sequencers for the evaluation of

Use of the next

genomic integrity of cellular therapy products.

11th
Environmental Mutagens (2013.11) (Foz do

International Confrerence on

Iguagu)

Sato Y. Tumorigenicity of Human

Cell-Processed Therapeutic Products.
IABS-JST Joint Workshop, kyoto (201443

A7-88)

S BAERSRLONE et
RO O OHINRE FBI3EEALAE
FERRE, RED (201443H4-6H)

WmLBY, BEGH, ZEHE, 5)IHL,
ERERIE v MPSHIRaD Sk a X v
T4 FRIOT- O OMIRFETa 7 7 A4V
Y7 BUBEBAEEEREFESRE, RE
(201453 A 4-68)

MR, Z A, ML, EEGTE b
~ ZREME RS B SR AR E R A A IR

AT B RS LRIRD O B TR R v D B %

FBRBEFAERRESRES, HEb (201443
H4-6R)

EHEL, ZHE, E)IIHLE, Lz 7,
JNEmEMH, BER, EBEHE TV4L
PCR% i\ /= b NiPSHEAEE e/ (Lfmpm I
AT 5 R LiPSHAL O B E R HHIE D
% BBEBFEERFSHBRS, R
(201443 H4-6H)

28.

29.

30.

31.

32.

33.

28

Kuroda T, Yasuda S, Kusakawa S, Kawamata
S, Sato Y. Application of droplet digital PCR
residual

technology to detection of

undifferentiated cells in cardiomyocytes
derived from human iPS cells. World Stem
Cell Summit 2013, San Diego (20134124

4-6H)

Kusakawa S, Machida K, Yasuda S, Takada N,
Kuroda T, Sawada R, Matsuyama A, Tsutsumi
H, Kawamata S, Sato Y. Characterization of
in vivo tumorigenicity test using severe
NOD/Shi-scid ~ IL2r7 ™"

mice for quality assessment of human

immunodeficient

cell-processed therapeutic products. World
Stem Cell Summit 2013, San Diego (20134
12H4-68)

Sato Y. Japanese Regulatory Principles for

Quality
Cell/Tissue-Processed

Ensuring and  Safety  of
World
Summit on Regenerative Medicine 2013, 7§

% (20134£10H 19-22H)

Products.

Yasuda S. Application of digital PCR on

quality assessment of products derived from

human pluripotent stem cells. Second Annual

Droplet Digital PCR User Meeting, Boston
(20134£10H21H)

EEEBTE b b iPS MRS SEBAERAL b
WCERTFT D REABRD in vitro R HIED
% FE2BEBRARTA RA N -2
s, B (201346 A 23 H)

Hayakawa T, Aoi T, Umezawa A, Ozawa K,
Sato Y, Sawa Y, Matsuyama A, Yamanaka S,

Yamato M. Current Japanese guidelines on



34.

35.

36.

H.

ensuring quality and safety of products
derived from processing of human stem cells.
International Society for Stem Cell Research
11 th Annual Meeting, Boston (2013 45 6 A
12-15 H)

Kusakawa S, Machida K, Yasuda S, Kuroda

T, Sawada R, Tsutsumi H, Kawamata S, Sato

Y. Validation of in vivo tumorigenicity test
for the process control of
cell/tissue-engineered products using severe
immunodeficient NOG mice. International
Society for Stem Cell Research 11 th Annual
Meeting, Boston (2013456 A 12-15 H)

VEEBBTE P AR - HEBa TR R OO AL L B
THEEkRE BRSNS F~T YT AE
£ 2013 FFES 1 EE I —, BE (2013
F£5H10H)

ZHE TEERERELICBTLIRE 2L
PERBROBHZE &3 25 1 ERCE AR
BLX 2T N -V A AT 5+ —TF 4,
#a (201344 A2 H)

MBI EMEOHE - FHIRE

H-1. BB 7L

H-2. ERHEEGE 2L

H-3.ZDfh FFitFHE L

29



SCID mice
1985 Introduced from FCCC, USA.
1989~1995 BALB/cA-scid, BALB/cA-
scid, nu, BALB/cA-bg, scid,
BALB/cA-Dh, scid, B6-scid,
AKR-scid were established.

IL-2Rg KO mice N

1997 TIntroduced IL-2RgKO mice from
Dr. Sugamura, Tohoku Univ. and

start back-cross mating to B6é or

1998 N-=8

4 B,

NOD/Shi mice

1983 Introduced F35 generation
from Shionogi
Pharmaceuticals Inc

L
[~ NOD/Shi- scid mice \

1990 Started Cross-intercross
mating between NOD and
SCID mice to examine the
mechanisms of non-obese
diabetis.

1995 N=9

BALB/cA mice.

Figure 1

NOG mice A

1998 Started backcross mating
IL-2Rg KO to NOD/Shi-scid

2000 N=8

NOG-hairless mice

2011 Started cross mating
between NOD/ Shi-
hairless and NOG twice

4

J

BALB/c-hairless mice
Origin was unclear

NOD/Shi-hairless mice

2009 Started backeross mating
Balb/c-hairless to NOD/Shi

2011 N=5 (by speed congenic)

NOG-hr (NOD/Shi-scid IL2Ry™" H/') <9 2 DEARE#E

BALB/c "7 L A< ADNT L AEEF () ZAV—Farv==v 7EZFHALT
NOD/shi =7 Z|\ZEA L, FOH%NOG T AL 2EZELTAT L A{ELE.
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Table 1 HEREERK
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NOG Hela @) — O O O O —
HelLa+MG O O @) @) O - -

NOG-hr Hela O — — O O O —
Hela+MG O O O O — — —

HERE & b (2 [F] CREAERR & LT,

OFRER, —ITRERERM
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Figure 2 TPDs, D

() TIHEOKRE L HIMOBELIERT L, BiE®Z 6 BTEZELKL. # () T
L, NOG-hr =¥ 7 2D HeLa BRI X — R~ U XA L, HeLafifgdl~ MU 7o
IBEBHERETIINOG ~ 7 ADRIBMEREL Y HEFELIETLE.
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100 - Helain Nude
-4 HelLain NOG
2 g 807 " HeLa+ MG in NOG
&; ﬂ\ﬂ/' 60- ¥ HeLain NOG-Ar
| ;HR " HelLa+ MG in NOG-hr
# o 40
g B
20
0_
-
;3 i
e iz TPD 50 B TPD 50 2R
Nude Hela 4.9 x 10° * 1* 6.0 x 10° 1
NOG-Ar Hela 32 x 10* 1/13 49 x 10° 1/14
HelLa+MG 21 x 10? 1/2040 1.0 x 102 1/6004
NOG Hela 1.3 x10* " 1/33* 46 x 10° 1/129
HelLat+MG 78 x10* 1/5431 " 7.0 x 10° 1/859

*: H)IG (8 12 B BABEERESKRS) »o51H°

Figure 3 ik 16 BICETEERAEOO SR T4 vV EIRSH (LEBE : i RE
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TPDso IZHEAHE L 0 IR 7 (RFEMREFE N EN-T) B, v~ NI SV ERE L
EF ORI HER L7z, NOG-hr = 7 A D HeLa il TPDso 1%, HETIEX— K~ 7 & & NOG
< 2R OMER LN, MTIEX— R~ 22Tl THho7. LnL, < U AL
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heD45 positive cells B cell (hCD19 positive cells) T cell (hCD3 positive cells)

#NOG,d"
100 i # NOG, & 100 I
a0 PN NOG-hr, & ]
80 et T 4 80 _T
70 oo e ; B NOG-r, % i
60 o ru i 8 60 ’i
= 50 ® -[ &
) |
fg 1 — -
0 - i
0 g
TR HIE A | | ¢ 8w oW
NK cell (hCDS56 positive cells) Cytotoxic T cell (hCD8 positive cells)
20 100

5: p<0.05 NOG vs. NOG-Arin male, 5: p<0.01 NOG vs. NOG-Arin male
+1 p<0.05 NOG vs. NOG-Arin female, ++: p<0.01 NOG vs. NOG- Arin female

! p<0.01 male vs. female in NOG, #: p<0.05 male vs. female in NOG-Ar

Figure 4 E hE&EmMEMBEBABD <Y AKMMmFPIZH TS FACS f#HT

NOG B LW NOG-hr = 7 AIZH1T 5 hCD45 BEHEMAR O MBI A 4 BENOH LR, 16
% E TEIRENCHEMN Lz, HBRRIIWDTHhORA > BV TH NOG-hr = 7 ADJFHME
Do7z. NOG BLUINOG-Hr =7 A & HIZ B #Hila (hCD19 [BIEHIIE) DRI A 8 B %
ETHINL, 13 LD T #3a (hCD3, hCD4, hCDS & 4HIL) o HERIZEE) L TR Lz,
NK #Hfa (hCD56 FHtHEMIRE) 13BN 4 8% BB bR, BEFEENRREHoT.
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Cyclin D2
Normalized expression (log,)
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e
o

O N A O @
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Empty
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Normalized expression (log,)

Figure 5 Cyclin D2 B AIZKY 2 fEU ERBFENELLIEEFORBEMRI BT

Table 2 Cyclin D2EAIZKY 2EU ERBEEHNELLIEEFHE ST 548 EE (TOPS5)

Top 5 functional = - , Activation No. of
category unction annotation p-Value of S i
Cellular Movement cell movement of prostate cancer 7.94E-06 0.918 14
migration of prostate cancer cells 1.54E-05 1.339 12
recruitment of cells 6.57E-05 1.55 28
Cellular Development proliferation of tumor cell lines 9.04E-06 118 92
proliferation of cancer cells 1.96E-05 1.302 30
differentiation of connective tissues 4.35E-05 -0.379 41
proliferation of tumor cells 4.61E-05 1.036 37
Cellular Growth and proliferation of tumor cell lines 9.04E-06 1.15 92
Proliferation proliferation of cancer cells 1.96E-05 1.302 30
proliferation of tumor cells 4 61E-05 1.036 37
proliferation of cells 9.27E-05 3.142 186
Cell Cycle interphase 1.34E-05 2.19 50
Cell-To-Cell Signaling recruitment leukocytes 7.13E-05 1.159 26

and Interaction
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Table 3 CyclinD2 EA &Y 2 FELU ERBENEL-HBIEHEICEHIEERF

36

Prediction Prediction Prediction
D Genes in dataset CE;I:; S:Sr::s?;n jin} Genes in dataset Cig:xdge S;i?:sds?:n jis] Genes in dataset ng:]dge c(-}l::;ees;ié}n
directionz - directionl - direction)
208292 at D4 3004 [ 201185_s_at SLCTAS 21 d }203083_at THBS2 Tooe Decreased
206271 _at  TLRI 2023 Increased  |222749_at SUFU -3.251 increased [203468_at  CDK10 2228 Decressed
203373 _at S0CS2 3513 increased |204508_s at  CA12 3237 increased [1552721_a_at FGFt -2.054  Decreased
206649 s st TFE3 2.069 increased |203764_at DLGAPS 2.188 increased [204052_s_at SFRP4 2249 Detreased
201292 _at TOP2A 2434 Increased  |214012_at ERAP1 5.288 increased  |205548_s_at BTG3 2073 Decreased
204766_s_at NUDT? 2.158 Increased  |204614_at SERPINBZ -2.048 Increased |242889 at  STRN 2145 Decreased
200321 s af ADCY3 2328 Increased  [201418_at SOX4 3 Increased  |213905_x_at BGN 208 Decreased
206693 at L7 2399 increased 214581 x at  TNFRSF2t 2049 increased [228780_at  POU3F: -2721  Decreased
205345 _at BARD1 2029 increased |22357C_at MCM10 2545 Increased [205016_at TGFA -3.032 Decreased
226377_a  NFIC 2026 Increased  |219743_at HEY2 243 Increased |1560791_at  STK4 2398 Decreased
212148_at PBX1 2514 Increased  |209970_x%_at  CASP1 3411 Increased |216008_s_at ARIHZ 2331 Decreased
202213 5 at  CUL4B 2093 Increased |202684 s 3t RNMT 2503 Increased {221577_x_at GDF15 2143 Decreased
224954 at SHMT1 2,108 increased 242079 _at IRSt 2328 Increased [202153_s at NUP62 2000 Decreased
208960 _at HGF 2732 Increased  |225141_at NFATC3 2553 increased {202556_s_al MCRSt 2165 Decreased
21737t s at RIS 2.853 Increased  |21803C_al GIT1 3.032 Increased  {203395_s_at HESt 2888 Decreased
205887_x &t  MSH3 2% Increased  |218750_al TAFID 2304 increased |203184_at  FBN2 2145  Decreased
1569865 at  FNTB 2.556 Increased  [201785_ai LBR 2383 Increased  |203804_x_at CDB2 2382 Decreased
208296_x_at TNFAIPE 2.118 Increased 210045 _at 1DH2 2018 Increased  [208558_at SN2 2745 Decreased
226534 _at KITLG 222 Increased  [1553810_a_at  KIAA1524 2.457 increased [3203665_at HMOX1 2.358 Dectreased
214981 _at  POSTN 2095 increased |209160_at AKR1C3 2281 Increased  [203543_s _at  KLFQ 2577 Decreased
206026 5 &l TNFAIPG 2008 Increased  [232424_at PRDM16 2334 ncreased 1557720 at  GRKS 2088  Decreased
2101355 at  SHOXZ 2194 Increased [1554509_3_at FAM18BA 2494 ncreased [235028_at  IBSP -345¢  Decreased
204457 s at  GAS1 2.134 increased  [217494 s at PTENP1 -2.849 increased 221538 at EIF4EBP1 2487 Decreased
221884_at  WECOM 2004 Increased  [216205 s_at  MFN2 -2.34 increased  |202430_s_at PLSCR{ 2324 Decreased
208918 x at GGT1 263 Increased 200544 at MARCKSL 31421 increased  [204054_at PTEN 2145 Dacreased
220468 at  CDK3 2022 Increased  {217091_ v at  SSBP3 321 Increased |208617_s_at CTNND2 2.0t Decreased
1563182 at  ACVRIC 2241 Increased  |211653_x_at  AKRICUAKRIC2 2791 increased [231697_s_at VMP1T 274 Decreased
227404_s at  EGR1 2543 Increased [228302_x_at  CAMKINY a3 increased |210143_at  ANXA1D 2424 Decreased
210933_s at  FSCNt 2227 Increased  |234040_at HELLS 2476 increased 206233 _at BAGALTE <2787  Decreased
205357_s at  AGTRI 2987 Increased  |218413 s at  ZNFB539 2.018 increased [209705 at - MTF2 2504 Decreased
200825 at  OCLN 2024 ncreased {2428D7_at GBP2 2468 increased [209802_at  PHLDAZ 217 Decreased
205732_s_al  NCOAZ 2484 Increased |219377_at GAREM 2237  ncremsed [219685_at  TMEM3S 2404 Decreased
215404_x_at FGFRt 2424 Increased  |212865 s _at  COL14Af 2516 Decreased |219047_s_at  ZNF668 2244  Decreased
235521 _at HOXA3 285 Increased  |203572_s_at TAFE 279 Decreased |64474 l_g_at DGCRS 220 Decreased
218807_at VAV3 2.555 Increased  {232231_at RUNX2 212 Decreased {205159_at C&F2RB -4.605 Decreased
202202 s at  LAMA4 377 Increased  {202031_x_at BINt 2.056 Decreased |236012_at PSMF1 2172 Affected
205500_at CcH 2375 Increased  |214433 s at  SELENBP1 2,103 Decreased [235833_at PPAT 3.266 Affected
204128_s at RFC3 206 Increased  {228766_at CD36 -4.325 Decreased |221261_x_at MAGEDMAMAGEDSB 3284 Affected
200951_s_at CCNDZ 18.529 Increased  |235300_x_at RCHY't 2.569 Decreased [204983_s at GPC4 -2.902 Affected
222073 at  COL4A3 2278 Increased |22009%.s at  CCNL2 2019 Decreased {231837_at  USP28 2365 Altected
26731 _at  ITGA1 2816 Increased  |208791_at cLu 2492 Decreased [1554606_at CEP120 2141 Affected
227125 _at IFNAR2 2083 Increased  |203972 s at CEBPD 2.089 Decreased {224325_at FZDg 2488 Affected
222036_s at  WMCM4 231 Increased  |208383_at DDIT3 2.065 Decreased 217650 x_at ST3GAL2 2003 Affected
204061 a1 PRKX 2226 Increased  |219266_at ZNF350 2143 Decreased 224022 x_at WNT16 -3.268 Affected
228962_at PDE4D 2562 Increased 206825 at OXTR -2.386 Decreased 208962 _s at  FADS1 3.311 Aftected
212672 at  ATM 2024 Increased  [205027_s at  MAP3KS 21 Decreased [202048_at  ILTR1 2512 Affected
225572 at CREB1 2243 Increased  [205891_at ADORA2B 2166 Decreased |50277_at GGA1 2292 Affected
203046 _s at  TIMELESS 2456 Increased  §231847_at MYCT1 -2.144 Decreased |1555843_at~ HNRNPM 261 Affected
213943 at  TWIST1 2.021 Increased  |212430_at RBM38 2254 pecreased |214157_a  GNAS -2.307 Affected
209465 x at PR 2387 Increased  |204159_al CDKN2C 2.004 Decreased [215987_at RAPGEF2 2.048 Affected
213506_at F2RL1 4.828 Increased  |212401_s_at  CDK11A/CDK1TB 2.086 Decreased [216237_s_at MCME 2753 Affected
231559 _at NNMT 2208 Increased  |205060_at RARB 2.058 Decreased |206086_x_at HFE 2218 Affected
225740 x at  MDM4 2283 increased [214727_at BRCA2 2489 Decreased [229B07_s_at WAZ 2 Affected
226636_at PLDY 2022 Increased 1202718 _at IGFBP2 -2.089 Decreased ]231002_s_at RABEP1 2266 Affacted
227048 at  LAMAL 2206 Increased |[2138%1_x.at  TCF3 2385 Decreased |209753_s at TMPO 2116 Aftected
230462 _at NUMB 2763 Increased  |202526_at SMAD4 216 Decreased {201627_s_at INSIGT 3.156 Affected
201727_s_at  ELSVLY 2216 Increased  |1567013_at NFE2L2 3005  Deereased |218019 s at PDXK 2152 Affected
205204 _at  NWMB 209 Increased 234339 5 at  GLTSCR2 2573 Decreased [204638_at  ADA 2051 Afected
232044 _at RBBEPS 2.324 Increased  |208332_ s at  IFM6 224 Decreased |236223 s at RITY 2822 Affected
205384 _at CHEK1 2071 Increased  |228067_at EiF1 2161 Decreased  |208813_at CGAZ 2.062 Aflected
57532_at DwL2 203 Increased  |235593_at ZEB2 2106 Decreased |201286_at  S$DC1 2164 Aftected
208837_s at 101 2.256 Increased  |1556583_a_at SLCBAY -2.156 Decreased |201106_at GPX4 2.087 Affected




Table 4 Cyclin D2 HAICKY 2 U LRBREHSELL-HBREBHICEHLEET

Prediction
. Fold (based on
D Genes in dataset Change expression
— direction)
206649_s_at TFE3 2.069 Increased
209960 _at HGF 2.732 Increased
217371_s_at IL16 2.953 Increased
232231_at  RUNX2 2.12 Increased
2358300_x_at RCHY1 2.569 Increased
226534_at  KITLG 222 Increased
235423_at ORC2 3.145 Increased
203973_s_at CEBPD 2.099 Increased
227404_s at EGR1 2.543 Increased
205027_s_at MAP3KS 2.1 Increased
212401_s_at CDKUTA/CDK11B  2.086 Increased
213811_x_at TCF3 2,395 Increased
206332 _s_at IFlI16 224 Increased
212672_at  ATM 2.024 Increased
235593_at ZEB2 2.106 Increased
205394 _at CHEK{ 2.071 Increased
208937_s_at 1D1 2.256 Increased
223570_at  MCM10 2.545 Increased
242979 at  IRS1 2.328 Increased
212148 _at  PBX1 2.514 Decreased
204159 _at CDKN2C 2.004 Decreased
1552721_a_a FGF1 -2.054 Decreased
205016_at TGFA -3.032 Decreased
201727_s_at ELAVLI 2.216 Decreased
203395_s_at HES1 2.898 Decreased
203665_at HMOXH 2.358 Decreased
204054_at PTEN 2.145 Decreased
219312_s_at ZBTB10 2171 Affected
229861_at RFFL 2.017 Affected
228302_x_at CAMK2N1 -3.3 Affected
235764 _at PRDM5 2.205 Affected
1554509 _a_a FAM188A -2.494 Affected
232424 at PRDM16 2.334 Affected
221539 _at  EIF4EBP1 2.487 Affected
204986_s at TAOK2 -2.03 Affected
221577_x_at GDF15 2.143 Affected
226740 _x_at MDM4 2.283 Affected
203046_s_at TIMELESS 2.156 Affected
200951_s at CCND2 18.529 Affected
1667013_at NFE2L2 3.005 Affected
215404 _x_at FGFR1 2421 Affected
209753 _s_at TMPO 2.116 Affected
209383 at DDIT3 2.065 Affected
229468 at CDK3 2.022 Affected
204457 _s_at GAS1 2.134 Affected
218833 at  ZAK 2.125 Affected
214048 at WMBD4 2.383 Affected
205345 at BARD1 2.029 Affected
2068693_at L7 2.399 Affected

209292 at D4 3.609 Affected



