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I ®HIT

BUE. HARIZBIT RO IITEIES TH D, WHORLHGHT —FRX—Rizkh
X 770 A AZVT, BHE, AXY R, TAUYHIZBIF D, 1960475 520004 (1 F
Y R1X1999%4F) DR TR, HAZR EEOBMATIZ. 198042 5 19904EDMICE— 2
2R ZWAEBRD SN, KT, HALE 770 R ETREE LRI AED 5
N3, =1L, 2EWIELIC X 520004E0 5 CiEIE H A TIX295,4701F (531£179,127
e bk116,3431F) EREZIREMTH B[1].

TS EMIESIC K 2 CHOHETIE, Bie bHECHO UG TH D, il
IZ. EEHLRE AT 2 S D HINIC & o THRRGBRLHEIEICATT B KBS B D, i
DR FELED EVENGES & Wbk, Wi BEHLR A BT D R T O EB L P& Tl
BREND, 2004412 HK & 11 7=WHO%3$H(World Health Organization Classification of
Tumours)[2] Tl&, A EM: eSS & LT, ¥ LR, VIR, B, 38 X OUKH
B & o 7o FEZHIRBIOE D BRRE LR, WIERE. B LF ) A R, BXO
WER IR RIS S E R S TN D,

Jiliss DRSSO PEITEE U TR, F 3/l (SCLC) & IE/MiufilifE (NSCLC) & iz
RSN D. T, SCLCIRALFAHEEHIHEITR§ D EZ SV b D DHELTA
RAEBITHIEL, MO TPEHEPARTH ST L5, NSCLCE M L THBMY TR

SEARITBINE NV D TH B, MEOBBHTIE. Mo EIEITES & k. 7Lk



DBETHEIN., ZOBHHEZRL<Y VEERT 7 4 VABFFPEWMRIO~< F X33

Vv« 2F TV UVHE)FAEARIZ X DHMPEZ ML LTS, ALy 13

BT K D EMUEREIZ. ZEOfEIE LTHWOND, I, WWBIBHHCEE L Tk, m¥ L

Bt Th T L/BRIE O 2. I T h Iuhliie b gtk (lepidic growth

pattern) ORGIEEA %, SCLCIZHRD T W E-HIAF HE(N/CHE) 2 52 U BRRIR & 7 2 TS sl

PREVIEGIEZ Lo TAHADBND T eXouty MG, HERES, KBS, B X OHES:

MGz 5 2 & TRMPREIND, — 4T, KRR Z DO1Z5 O B EHHA O O

JEREARRH R A S B LRk, PR, AT/ A BIES. 8 X ORI AE

%5 L9 BIEREA LD IO SR VBRIT, BRANSET & L TRBIZEIA NS hid 5,

SCLCIZ AN it 2 9 5. B HAEN T IEL; D—DTH S T EAFMHN T

B[3o MRENTMANIESSIZ, 2B DREIEARITIEAT DS T, WHhW S VTF /A RG-S

INHIRRE A& SN TWB[4], SCLCHO I NLF /A RiEE D, BEBRAITIZFFPEA BIDOHE}

AL UTHE - 7SN TEY . WEMRo oy M. fiHREAL FeRE.

B L OHUEGHEE & Vo TOBRANFT AP SH O RERERTH o B, TS DEE S

PSR L 2212 K B PR N 57 ik~ — A7 —(synaptophysin, chromogranin-A, CD56/NCAM)<> A

PIERRIC X DN TR 2 0 D S W o EMRN T IBE 2045 Z L HIIL T

fefcdh, BUETIHELSENITES LT, MNP E ORE 2 W Offih & U THEITH

WHND XS IR TEL,



SCLCOWEEEZ W IZ R N 2 i B D ERIZ LB TR WL O D, BRI & L

TOMEBMOEND K 51T >TL B & Kl &S S W TWZigohicd ., ikt

NI ILEHE & RN ST I E D5 2 2 D bDPFIET DT EWREND X 51Tk

D[5]. —DDMBEAIOSHIKE) D 6. MOr U EBEES & UTIRIEREY. L TWB[2] [6].

5. KHaePRE N 5 i (large cell neuroendocrine carcinoma; LCNEC) DY LS D FHE

ETHBD, BREFIITIESCLC 21X %) .. +oklikzH9 513Hh. SCLCDEL L 137

O F UMM TH DD L, 7 a<F U AHE THBRME LT D &V o ks

WHRDOND., LIZL., WEHROaEy MG, HPRECS SRIRECS, B X ORES

WG & W o TN I E B 2 2 5130, SISt I K DN TP E 26§ %

T &, BMIPRRIC X DN IR MAE T D 2 L R S D,

PLEX Y., o EEEEEoh T, BLF 2 A R, LCNEC. 3 X OSCLCA !

PN TTIIESS & L TDRARY b F LhZfio e h7 TV —S LTLHibNfG5T & ek

2o F72. LCNECIZFFIZSCLC & JHEL L ZzlfiRft 2 & 5 2 &R E N5, b, b

PR BURRIEE I T D EZ PRV S DDHEITH RS AL ICHE L., BT THRAR

RTHB[7-17]

ZZ TR L 2B DI%. LCNECIE KHINWEE O —HRR A & U TR BHES L L TE 2

WS, NSCLCE L TOBEtPEIRENTE =, =72 L. LCNEC&SCLC & D¥ifLl

PzZfgd DL, SCLCITHE Uit igt & §REWREIE L B A b, BUEAI T LIRIR



AR HEf T TH 518,190

Mz T. LCNEC & SCLCOJERESIER W LIFIZN#ETH 5. MiH. LCNECHSCLC

bR LB HE & RN LI E 2 A L TR D . BURIICIIE G ITR T S ko 41

LEFTRDENWDEDH D EINED. ZOHENRIEEEG T 5 L DRLCNEC & SCLCOFT

RAARAES DHEH S LIX LIERR S W, S RIBETEHORELCTET v ADMNIZH T

|

D, BEADBELCBZZ B PHEND, Lo T. LCNECOZEMIZREBAEFIOMIAIZ. 2

W WL BLOTPRHIEOYER W UHRIBRD 2O IR BORETH 5.

AMFZ2 Tl&. LCNECZ & Ee it PN 20 RIS 12 BTk < FRA0E LT B0k P 2o i itk

BOZWIER AR TH S TuBy b #EIEH U, 0 HRBEAIR B S T

5. £l vy MEEOBHRIRZ X VBHEICTS I e Lz, T2 TrEy Md

L. 77 RFED THEV'S | ZaEli e U, SO BEHRZR W LIERIRDOES 2 5

5. WIS, o8y MIARER 24 UBS AL BOR R LRIz iyl 4 5 5o n

By b, BIBFlexnerfi &, NI 2 A S 2 WIES MO BEHR R W LIERIRDEA TH 5

Homer-WrightBIIZ KB S 11 5[20]. vy MEEIX. MRNTESEOAR ST, k&

Wi, BELFNE. PRRRZFIE, PSR, WRARRRIEIE, AR, MR, A e AR

TEVENRSS & o fe, phig bz & BB B 2 R D iR N 23 6 RIS T b R B LD RFEIAY

BRIEETHD (H1).

10



EMEIESE. SEA R & R SHIEIEZ B L TB Y . ZDIEREE L OREEOREIZ

X0 @A AR & RBIS ., — RIS LRSS i o RYIES i e LT

PEEEDS N PR IS 13, 2 DFRERBIITIZFHD D b DD, Pl < & RS

HAEE P TH DI OO ST, BEEERE VWS KRR D S, Ko T, 2Dk

BIZRHIMIEIE S LT o By MEEOIT 21T 5 T &1d. LCNECZ & LN oy s iEs; o

FIED T PIREN WA RIS DWW B EBIOBED T2 DI b EEHTH 5.

EHIT, vBy MER, PR ETALNDIRERS S IRHTHEEIL ., HMIERD AT

ERT D LARNMETH LIRS H DD, WEDBRHIEHNIRNE SRR DTD. EMERE

IBWIRD HND. RIEHMALAIZ KX DG THRN T~ — I =Pt L ks T &

PASHeAA72 U™ L Alcian blue et TR LR R SN D T & TEINMBTREL RDGELHDH—

Ji T RN~ — A — Btk & 7 B IR RPAS YA U Alcian blueJe 2 TR 4 2 R ¢

PR ST IS DR E D

BLEED. KFEDOHIIE LT, #hikN RIS O RAEFLO R & | BEFDRES

Wik AT, ERdiE R 2 TR lc i~ — A — 2R T2 L & L,

11



M1 EZICBNTRDONDSvEy S

JESE A D RS & LT By MEESRRD BN B,
BRIt 2 R T B u By & TdH BFlexner rosette(a : LCNEC, b: R BRE) & PE

Ifii % 2 & 72V Homer-Wright rosette(c - fH#R&3FIE, d : #IFEFMIC K E N5,
Scale Bar = 50 pm
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1. &

il piie PN s 12, @B LvF 2 A R, JEEBR A LVF ) A4 K, LCNEC. BLY

SCLCOE&END, ThoDo5h, ERIANLF 7 A4 R, JEEBIHNLF ) A RiZigrdErT

P REMEEE RS & SN TWB— . LCNEC & SCLCIZHMGRD TP A B 70 1o M s i

nLInd.

AREN IS Tk, v By MREE. BaVERE. APREE. B X ORIREE R

AIRHBOE BRI E L THIO N TWS ., TNHDBEMLIIO AR 5T, 28 Dik

N2 R B RN T IR OV FhIZBN TR 5N D,

FEAAARNT, phik LRIERRA U TR RE 2B T B (X2a-0). & HIZRAAIEIET

2. % OEAHRERBEDNAALNDH, TIUIHFRDFER LITHCHIRIEIZ

Xo Ul ENSERMEERW L aEy MEETH D (M2fg). €T T, RAFBIIZEIT

Sttty b ST S uty Ml OEBEREOIEICER L, miF il

THIES DT 2§ e L.

oy FOBRIZES 3 BK & LTI, PAXG6, nestin, Sox1, Sox2, B X

N -cadherin®iE4>. PLZF, DACHI, MMRNI1, PLAGLI, NF2F1, DMTR3, LMO3, FAM70A,

EVI1, ZNF312, LIX1, RSPO3, Shroom-3, 3 X U"Zonula occludens-1 (ZO-D)DEEIZH SN TN3S

[21-24], ¥FIT. ZO-1&N -cadherinid. & MESHIBE(hESCs)Z #ifd b S ® B Z LTk > T

E Ny MTBW TR RIERZ R T I EPRENTVB[22],

14



ZO-1iZtight junction protein 1 & LT H %15 1 5225-kDadtight junctionfi#i & ¥ /X7 TH 5

[25] » Z#Utight junctionsiZRITET B 721F TldZe <. JE_EB#LKE Tldcadheringy 1 & L)RTE

FTBHZLELHMBENTND[26], ZO-1R\E~T ZIIMBEFETH V. ZO-LUEIFEMITBNT

RHEREHZREZLTNBELEZHND[27,28]& L biT. Y &~ 7 X TIEMRRAE DI

IZBWT, iR BRIZBITDZ0-10FBRH SN TNB[23],

N -cadherinidcadherin 2& L THHOGNDEH RNV V77 I —D—DT, MBIV~

U ZDRRWIZBIT Dt LZITB N T, ZONPINTREST 2 2 PR TND

adherens junctionsZ > /37 T 5[29,30]. & DL T HN -cadherinlL RN 55 WANESES D A

RO, RN IR LR & B DO H B TR S T LML T

W3[31-35],

72%., hESCSIZBWT, fhfka By FoEIiEMiamE WAL > THE . Miluk

HHZONE AMEITEE L TWEZO- 1M By FONEmMIZHEIE I NTBY. fgkat

v MERIZBWTZO-1 &N -cadheimPEETH D Z EBRBINTNSB[22] .

ARETE, a€y MEEOBEBIEMAR W UBEHER B G352 L TZ0-1&

N -cadheriniZ&EH L., vy MEEZIEKT S b b ORI 5 R IR 128V CTFFPEM B

Z W RERHE AT K D 2175 2 & T, TNOHDRIEZMALRITT DT & ZHWN

L L7, 512, ZO-1 &N -cadherinDFGHHFEBIEI S DRGHZIN Z T, iR N 2 i 12

BTk a By ~ ERHITIEEZITHELL T B Flexner typed v B v MEEE A T SIEHIRE

15



&, Homer-Wright type®d 1€ v M2 A SIEHIFHCHBL T, ZO-1&

N -cadherin®D R # & % Heig L 7=,

2. Jik&ExS

2.1, SEf & HLR)

19754E0> 520094E F TIZ MK A e THBHGIZOIBR S o =ssiEfloa £y bR

ZRYHMEG 2 Ve, FMICKSMEZHTBY .. FNTORMIER TRREAILS T

TS, JEFIOMERIZ. 2B OBEEFNE, 151D E&IE, 3HIOMREINE, 145 D WA,

2B DRANEEFNE, 2B DRATIEIE, 1BIORAR N, 1HIORRASFE, 1 Ophi

. 1BIORIBIEERANTF /A B 1BIOREREIEER T VF /A R 251 DRt KA

SEIDER A NF 7 4 R, 2BIOMiFEETI I NVF ) A R, 25HDLCNEC. 8#HlDSCLCTH

50

WINORERIT S, ABHIZYIER S Bk 2 15% h PR R L~ U U2 THEIE L.

FEPEM L2 R U Tz RS D e K& 2> O 11 U ZZFFPERMA D 5 3umD)E & Tl L 72l

WY 2Rk U, Azt L,

16



22, GIERLALY:

MU R 23 LT THART 74 VLB E LEDH, FARRIL, &—RIURITRIR L
EhUROME L2 MA e, VT FT A —EDTay 7D, ChemMate POD Blocking
Solution (Dako, Copenhagen, Denmark) % %l T5 47 € 72D 5. Dako REAL Antibody
Diluent (Dako)iZ TEYI QIR ICHF RN S N AF kA2 A, BETIODHRIES ¥
Tzo R LE—RIUKIZOWT, Z0Hik4A. 7 a— 4%, ot PURIRIGIL k. B
X OTWPUTRZ LR T

TPk E LT RY =k K B8 2RI U 7ZENVISION+Dual Link Polymer
(Dako)Z B T307 KL S B, LD 7=HIZ, DAB+Liquid System (Dako)% R TS5
FRIGS . MiATHRELEDOD, ~7 FXT Y VIT X Deounter stainZ ATV, HAL
T2 TNHDRIEFIAL1Z. histostainer (Nichirei Biosciences, Tokyo, Japan)iZ & - THtifT

Lz,

23. vy MREEDHIG

oy G, JESRAYIZFlexner type & Homer-Wright typelZ 0 A LT X 7245, L
ZH3 50ty MG & Flexner typed n ¥y MMEE, WERIZH SRV Ly MEEZ
Homer-Wright typed a0y MMEE & LT, SGICEEN 0ty MEEBPWVTIDLype

P TH B0 % b o T, JlifE % Flexner-type tumors & Home-Wright-type tumorsiZ 7746 L 7=

17



2.4, SPERLIAL ORI 5 1R

N -cadheriniZpfit 0 B> b 2k 3 26 % Offifa DRtk & IR D W F 7z idbi s

LY. ZOBMEGZ S - THEIEE L. ZO-113Flexner type Tidfhit u € > b

I3 B < ORI N 28 235 S 1. Homer-Wright type Tldfiiftu £y Fod

HMZBIT S Ry MROGIEGPR O, Tz el L, k. fiftaEy b

& LT, RAWEMEZ S L (X3),

GPERIIRAL 2T X BB O E BRI D72, Rosette Index (Rol)ZE# L7z, Rol

BRSBTS u gy MEEO AT Mtk E ko uBy MEEORIGDHIER L

LTEFZLE, ZOBE, 2&kouty MEEDOHIED 1002 B 25 X 912 L7, Rold5%

FiilF0% & Ulze RoUZAFEHNIZHB VT, ZO-1&N -cadherinlZ DWW TEHE 2 &3 ADOWHE

PRIT & o THRRNGH « SEHL AR 2 TR U TOMOTIZRHIN U 720 AW BEER I K DA

HHEDFNH10%UANTHIUTHEE OFHIEZEAI L. 10%%2 /8 2 55612133 AR ELE

RIS L7e ETHAHIIL . MR L EFHIEZ BRI L. Z2O-1 TN B, N -

cadherin TIZFREMAE G RAME L R D 72D, o THMEBDOHIEZ TSR X 5 ITHLDTE

BEhoT.

18



2.5 HMatfEpT

HatHriX. SPSS 9.0 software package (SPSS Inc., Chicago, IL, USA)% F\» T, Mann-

Whitney U testd3 & U'Fisher’s exact test 217> 72, fARiA#EIIp <0.05& L,

3.1 BEELR
400 DR RHE N S AESES . BB, SBIDMIERIANTF ) A R, 2610MFEER A NF /A
R, 25BIDLCNEC. B X OSHIDSCLCIZDOWT, FRIRFHEIEI et 24T o 7255,
P(p=0.230, p=0.180). FHELRT—T(p=0.550,p=0.312). U > 7¥4FREM(Ly factor; p =
0.842,p=0.816), IMERIEB(V factor; p=10.822, p=0.218), U U/ fHiEE DA EN factor; p
=0.071,p=0.836) OWVFTINIZBNT HZO-1&
N -cadherin DR & BEMEBIDORNC A XA D g h > T2 (pflild ZhZh. ZO-1,

N -cadherinlZ %3 % H D),

32, MR IBIEE & Z0iZhouty MEEE R S
atssplo ¥y Mgz 2T S ICOVTOMRIERI GO T LOZERATRT . B8,
W NONEE, b BUE, MHEN RS O IR AR KT~ — 7 — & L T STy

5 synaptophysin, chromogranin-A, 35 X U'CD56/NCAMD A7 &b —20ftEbZ L%

19



MR LTz, SBMkALRIZ X A EHRES,. vy MEEZ RT3 THH>THZO-1EN-
cadherinDFPEARITENVSRED DT, B, RARIEIIZHIT St £y b (X3b). #f
R ME(X4b). LCNEC(IXI5b). 38 X ’SCLC(XI6b)D W HUZB VT BN -cadherini ik & il
JlED — 572 LligIzRatk & 72 o Tz, N -cadherinBidh & 72 2855 Tl 186(49%) A3
Jidk &R R & 2R D L 1961(51%) (FHIRBBIC I TE & 7R o 7o N -cadherind 5tk
%z, vy MEEDAR LT, ZOEZIDOIEGHIRIC bRt LR >, —Ti. ZO- 1Dk
MARIERAFEIEICIB I 20k o £y b(X3c), LCNEC(KI5c). 3 & USCLC(X6e) iz 1)
Buty MEEE BT 25RO PPV U TRt s b e, g EE(
4c)TlE. ZO-1DBGHAAIZIRD bR h o T,

ZO-1 &N -cadherin® [51% & 70 DIEGI OMHBAIZI 5> TidZ7Ze < (p=0.28). ZO-1&
N -cadherin® JR)7E A3 5273 S SE] (Fldd & MR 2SRk & 70 DHEHTH K OHIRIE D Az Btk &
72 DHER]) DOHBA G S TR H o 72 (p = 0.43).

N -cadherin 3Rtk & 782 B IES OB A1, 1F & A L ONEHITZO- 1D E#HI & Z B2 T
2o BEOFEN ST WMES 12 51) B Hle TlE. N -cadherin & ZO-1 53[50 & 72 2Bl O EI &1
55%&45%((p=0.021)TH V. ZOMhD €y MEEZERT DIEL BT 5Btk & 72 D%
BIDOENEH383% &22%(p =0.03)TH D Z & T, N -cadherinfptk: & 72 DIEFI DHIE &
ZO-151M & R DIEB OB S ITHRAEPRD bz, 27Z L, MiOLCNECOATIZ. ZO-1

WG & 78 DIEBI DOFIAIEN -cadherin23Batk & 72 DIEBIDEIG X U b wifif 27 J i1 £33

20



O HNTZ(52% vs 44%, p=0.12), 2B, FEFIEIZRON TS DD, fhikuty M

AT B RME B TIZXZO-1 BN -cadherin b 100%D Btk H & 25 % & N iz(F2),

3.3, kRN SIS (T B 1 D ket

[hkext4] TRk LzeBy, vy MEEZ A T B TldFlexner-typed u £ v

M REE DMENL & 72 B iEfH] & Homer-Wright-type®D 1 B> MREEAMBNL & 72 DREHIT 358D

. il D RN 57 WA % Flexner-type tumor & Homer-Wright-type tumorlZ 34 L 7= & 2 A,

1645l D Flexner-type tumor & 2445l D Homer-Wright-type tumorlZ 531 bz, ZDMNERIX. 14

DHANF ) A RIEEE(1/7,14.3%). 121DLCNEC(12/25, 48%). B X U3HIDSCLC(3/8,

37.5%)H3Flexner-type tumorlZ & 7= (F 3).

WIZ. ZO-1 &N -cadherin® i & IZ DUV TRolZHH L7z, Flexner-type tumor Ti&. Homer-

Wright-type tumorlZ b L T, ZO-1DRoIBPH AL b - TEiffiz 2 L Tz, (Flexner-type

tumor vs Homer-Wright-type tumor: median, 38.8% vs 0%; 25th percentile, 19.3% vs 0%; 75th

percentile, 55.5% vs 0%; p < 0.001)(X|7).

—7Ji. N -cadherin®RollZ i & THE LD 6 172 D> > F=(Flexner-type tumor vs Homer-

Wright-type tumor: median and mean, 52.2% vs 6.7% and 38.4% vs 24.6%,

p=0.387),
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4. #xe

REETE, MOMRNITIEL Z&tn By MEE2 A S5MIERICOWT, 20-1&

N -cadherin®D SERIAL AT X DTG R 2R Uiz RRTITOMREN b iis Tl s

BT uty MGy b EIBRINREEMESRD 5N DITI A, ZO-1&N -

cadherin®JRITEDR 6 & Z OB RR S NIz, IIH, KRG TRAFERICBWTRED S

Ntk a By b EEEIZBITS5uEy MEEIZIZZO-1EN —cadherinSfE1E & 72D . BRI

Al Rk P AT WA 12 BT, ik By b & OJERIE AR Flexner typed 1 ¥ v b HEiE

%49 B Flexner type tumor Tl&. Homer-Wright type tumoriZ}Ht LT, ZO-1DRoIPH EA S

boThifEZ”R LTV,

728, N -cadherin®RolIZ DWW TII A EAITHD LN o 7255, N -cadherinZ ik )

~NOTFLEMZ R o~ —A—& & b AT, TORRIFL LA, NN s 2 8

WTHRIMEBIICHEERALNRNE NS T ETH Y., o uy MEEDIPRIT

BlF Btight junctionBi X L /%7 & LTOZO-1OEEEPBMENDS., £, oy

k &ERIBEIZ. Flexner type tumor TIXZO-1 &N -cadherinD BFHEALITIZHIEIA 2 & 1R = 0.595,

p=0.004), JEEIZBIFEuEy MEEDEREIEMRIZEWVTIZZO-1 &N —cadherin3 i E) 3 5

T A=A LDIEAEDHEER S NS,

FIRRFEE DO WM Tl ZO-11dtight junctionBii & X7 L LTu ¥y MEEDIE

ZBHG-LTEY ., kil xFr 7y /B K OIEFR RO bh 5 & EhTnd,
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Z0-1Zo- 71 7 = UM B X v 7% & Dcross-linkerE UTEM T 31E5. T Mt

IZB W TIEZ DS {EH Tadherens junction & gap junctionifi & DL ELIZE D B & T

%, b MEETIE. BEMRAKICBOV T, ZO-1&N -cadherinAAVW W % “cadherin switch” I

BIG- L. ZDmRWRIERE « iR HE & OB /RR S TN 5(36,37]0 Mififhik N o3 s IEs; 12

BTG [ARROBERIT X DL OB B RE SN TSR b B A 5N D,

DLEXD, whigaBy b Mt mES o€y M SBRIITHEIT 530, %

EERLRAL 12 X B BETIEZ0-1 &N -cadherin®D JHTE D FP L TWB Z L Z R LT,

5. AROBEHIRITF SR &R

MiEa €y FOSHE LT, ARG DIEREAMIZ BT 5 iR EChESCsIT L » T

RS NIFHBIEICBIT 5 a By FZ2HNBIRETH I8, WTHLOLEIZBNTDH

Fh TR EDOMBIIEUEA RO DND, ZT T, KRAFEHICBIT Skt aEy b2Hn

oo MG & U TORAGIGIRIZZ OFRAERL & UTEFHMICEL LR ER O InH s

HEEINTVBH, il HrDgeneticZe U LepigeneticZR B LMD > TWB EE X b 5B,

o, REMBILARIBURBA RIS 2RI LTz, X /R T REDQ A BULEARTH Y . Hi

HORHBTDITE P =TI > TRERRDEZ L RT LOZEXIEBHHNTND, SHIC

FFPEAPEL 2 W e gL 7 T, IIERHI THUR DIRIGILS XY 7 F L ok

DB BLETH B, AROBEHZBOW TR, HADFERE X T GAEFOREIZBN T,
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BERID & 787 JRfE & e U Tt L2 e, 2RARMET, /oS58 1RNTEROR

PSR « BRI E D HlR 21T o 12iE . SO DG D WS TR ERHREI A - 12

PRI Fr & AT IR Jefa LTIl » Wit 24795 K 9 ic L.

DlE. HB—RKoRRLELTE MlfZHWE S &Y. Homfga By ~ &R

HOHBATETWARWATRENADH D, B HOMRAL LT, JHODHES R D L R

7 L ORXIEDTREMEDR B 5 1E . HB=mORR & UTHEMNNRBEIC LT —F7 7

7 OR[N D D,

o, ABGHIEE & W o BRBEICE BBLOBITIEE S, BUNRTFHERLKZ VR

ZHEAERNITOW TR AR GHEA R S NS T TH Y. 485, EEIEREIC

X B RERBARDALNARD 5D,
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X2 REHOfRRE
HRAEIA DR A TR DREIX & #L# T R 2R~
Carnegie stage 10 TR IR E V. PRI DOREAIZ & D #EPIER S LD
(a,b,c)o
IEHRS-6 M 2 DR DRI R 27~ 97 MO AIC X D #EP RS LTV D
e, MR LRADOND(de). —H RAANPHETIE R LM B Sk
XV, MRRERIEEPIEREND EEZHbNB(fe). Scale Bar = 200 um
NP © #iéhit. NCH : #F#. SE ! fh&AIMIAGE, NCR @ phiebd, NT @ lieis
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HE

N-cadherin

B3 RAFIBIRIZI I D I RHLRAL 71T £ D MR

GNBIEA: D R AGHB IR DAL W2 7R 9,

HEZ () TRD DNty TR, vy MEOHNEmRE 2h o 2R T 5
5l %= OHILDHINIE AN -cadherinlZ[GME & 2 > Fz(b) . vBy MEEOPIPEm
MZO-1(c) ikt & 72 o 7z,

Scale Bar = 50 um
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HE

N-cadherin

4 PPREZFIE I B 1) B SBERLAL 21T X 2 Bt i)

PR IR DT WL % 2R T,

HERft(a) TRO b n By M Tk, oty MEEERET 200 % OO MR
72U LRI HEASN -cadheriniZ [tk & Ao e (b)) b DD, u¥y MEEIZBITS
ZO-1(c) DRI A B N b o T2,

Scale Bar = 50 pm
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HE

N-cadherin

X5 AR P o i (LCNEC)IZ BT B S s ki 212 & B Mdhis 5L

s AL AR PN 5 Wi D LT b % 7 5o

HEZA () TRO BN nEy TR, u¥y MEEONIEGEE Zh S 2T 5
T 2 DML HUKIEASN -cadherinlZ 5tk & 72 > T2 (0)iEFA vy MEEDONPE
BZO-1(c) ikt & 2o Tz,

Scale Bar = 50 um
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HE

N-cadherin

X6 /NHIRLIIE (SCLOIZ BT B Stk b 1T X D Mg R

INHIRRATR O ML T HL % R,

HER:fa(a) TRD OGN By b T, u¥y MEEONIERE Zh b 21k 5
1l % OO HIBUEEASN -cadherinlZ Btk & 72 > 72(b)iEF A, v ¥y MEEO NP
BZO-1(c) ikt & 2o Tz,

Scale Bar = 50 um
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% p<0.001

N=16 N=24
70 =
o O
O
60
-—-
50
40 O
® S
30 O
O
20 ___9___
10 O
0 g © - — .
Flexner-type tumorft Homer-Wright-type tumorff

X7 iR PN o WA 12 35 1F B ZO-1Drosette index(Rol) D ik

SIERRIAL AT K BRSO BINRF D72, Rosette Index (Rol : Il IZHIT 5
uty MEGEOAKRBUZBIT 2L kb uty MEBEOHIAOENF) ZEFKL T,
2D 2 T > TR R 2R T,

(xR, FR L SoR—B U A AN, B L 25R—B VA AN e TIR— A A )
Mann-Whitney D URRE IZ & D RolD g Tld, HEZE%R b o TFlexner-type tumorfEA3 5
&7 o. (p<0.001)
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£l PIETHWEURA, 70— 4, Ikoeot. HUEIREEIE. B I ORREER

k4 yu—4, REBYRE {5 T WAL WA (RS Ey N RS
anti ZO-1 -*, rabbit polyclonal Zymed Laboratories® proteinase K 8557 1:50

anti N-cadherin 6G11, mouse monoclonal Dako TEREE W 105°C 1555 1:50

anti synaptophysin 27 G12, mouse monoclonal Nichirei Bioscience® TEREMEWE 105°C 1597 T B % APk
anti chromogranin-A A0430, rabbit polyclonal Dako 7 T UK 120°C 1057 1:500

anti CD56/NCAM 1B6, mouse monoclonal Nichirei Bioscience 7 T UEEREER 120°C 104 T RB Ak

a epitope; residues 463-1109 of ZO-1
b Zymed Laboratories, San Francisco, USA

¢ Nichirei Bioscience, Tokyo, Japan



#2 oy MEER2RETAGIZEITS. ZO-1 & N-cadherind 7 8l

Jitiek PN S AR5 R PR R G ) *+
Total N-cadherin Z0-1 p-value'
Typical carcinoid of the lung 5 4(80%) 1(20%) 0.068
Atypical carcinoid of the lung 2 1(50%) 1(50%) 0.66
LCNEC* of the lung 25 11(44%) 13(52%) 0.12
Small cell carcinoma of the lung 8 5(62.5%) 3(37.5%) 0.043
40 22(55%) 18(45%) 0.021
Z DA DS R PR R G ) *+
Total N-cadherin Z0-1 p-value'
Large-cell carcinoma of the lung 2 2(100%) 0(0%) 0.16
Immature teratoma 2 2(100%) 2(100%) 0.18
Others** 14 11(78.6%) 2(14.3%) 0.008
18 15(83.3%) 4(22.2%) 0.03

* LCNEC; large-cell neuroendocrine carcinoma

**Others: Ependymoma, Mature teratoma, Medulloblastoma, Neuroblastoma, Neurocytoma,

Olfactory neuroblastoma, Pineoblastoma, Retinoblastoma, and Atypical carcinoid of the colon

Hra By MEED S B, 5%l LA & 7R o Tohelil 2 B PEREs] & U

+N-cadherinlZ Btk & 7 BIEBI D EIE & 20-1IZRGME & 72 BREBI D E S & D Fisk

(Mann-Whitney U-test)
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#3  Flexner type & Homer-Wright type D fili ik PN 70 WSS (2 35 1) B 93 B2

Jitiek PN S AR5 SEBIELGRIE)
Total Flexner type Homer-Wright type
Typical carcinoid 5 0(0%) 5(100%)
Atypical carcinoid 2 1(50%) 1(50%)
LCNEC* 25 12(48%) 13(52%)
Small-cell lung carcinoma 8 3(37.5%) 5(62.5%)
40 14(35%) 26(65%)

* LCNEC; large-cell neuroendocrine carcinoma
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1. 5t

VAR, 7T A — AETEANE. BRI OMEL L E o TRIMITESR LTS, b
YT URETRTIF FLRANVICETA RN 2L LE ET, Wiikra~< 57 4 —
L2BHEDE RO L A v TFA VTG T DY ay VA7 uTF I 7 A(liquid
chromatography/tandem mass spectrometry:LC-MS/MS)I&, R7F R~<Z27 4V H—7Y b
BB ET—Z= A=V Y =X Y, TuTrF—AfEzrlige LTHD,.

T THEHTAREL. FFPEMBHEIFR A~ Y LI X 2ILAFEAI 7 0 R Y U 7 HAERE &7
Y FFPEM B Z W7 7 a7 3 — AMENTIZREE & SN TE A, FFPEME» O A V30 %
T 2B SN, 7 a7 3 — ARG L 8> TE TV B[39-63],

—IZ. T aTF — AT TIEEER AR O E B i 217 5 72 12i&. SILAC(stable
isotope labeling using amino acids in cell culture)[64]*i TRAQ(isobaric tag for relative and absolute
quantitation) [65]78 & & W > T2 T NIALEP K ETH S, L. FFPEMHEEZHWE 7T
F— LN TIR T NOLEREAT S Z LIIATRETH Y. TV TV —RIC Xk 5ER
RTEPBETH D,

oy AR L > T SN TR LDIzid. Il L LToRME
R B D H5. AL L I=filakk & L TE RO IR & HIMRESRE 2 T 5 LIk
WL 2 =@ TR O R o T,

Z D . iPS(induced pluripotent stem)IfElE. 1t HIZ X > TIERR S vz, (Rl Bk
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HOBIETZEAT 5T L TEHREMEMRZFHET 8T, RO R FORBIZE

M$DZ LT, ZRHENDOHMRTLZFHEE L, RAFBIEITHY T SHBERPEOND

[66], & MESHIIDER Y Fu i, Hzed TRZEDMEIIALIEZ R D HNDH5, iPSHIKELTIX

IO 7R LIc L retepiilez 5 2 & A TE, MBI Z AN TS 5 Z &

WARETH D, S bIT, iPSHIRA GBI S NEHBMZ, TP =T 4 v 7 EILDOARIT

XBAWPHEB L OBy PO TH S Z LAWIFFS N, invitroZ2\» Lin vivolZ B 1

5 FIRIVIRIFRT NIRRT DT L LA RETH B,

ZIE L. RAGHEIEENRIHIBOREHLSE b & &7z, WY R IT & 5B EEIE RO T

WHETH V. FRITHRIEREIIIER IS TH V) BRBIRIZIZ LA EATRTH DS, Ko

T, iPSHHfEA BRI & N R IEIRIZH S D Mk DFFPEREL 2 JH UV TLC-MS/MSIT &

b

7 uTF—AEN 21T T &, BB RROBIZITIE D < & VX ik & RN

BIEOWE 2z S AHBRIER RSB A bhi,

WIETIE, MifN TR IcB I 2ty MEE Mo By b EIBRERR £Z0-1

EN -cadherin® JREDBFALL L TNWB Z & &R LTz, ARFETIZiPSHIKEA S BT S AR

DFFPEM{AZ W=, LC-MS/MSIZ X B & L /87 OREGRIREITIZ L 0., sifka By F 2k

B Sl & phig o By bHBICAAES S ik LI & DIRER 8 7 fE2 ik U, b

€y MIRHBIITRTES DX /87 O NBRFE 21T T ZHINE LT,
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2. Jik&ExS

2.1. iPSHIED H IR & = KA BN

% 2 R RHE Rz L 4R T H B0CT3/4. SOX2. KLF4, BLUC-MYCEEV A

ATANARZ Z—=IZEDEALE67], 74 —F—Hilne L BITHRLES X T, v

AR TICBH LTz, SSABIZ T AR ERTE T, KRRFBEZEI L. 15%hH:iE

HHRL~Y VISR THEE L. FFPEME & L7,

2B, iPSHIlO R & RAFEIEORNL, BLARFZE s W Zei ek « FER AR

B Z— I —deE, N — R E DR ZEIc K o T2,

22. 70T F — LN DT D ORBAREIL & ATLE]

iPSHEML > B IR & NIz RAF B IEDFFPEM F 2 3umD & & Dsdife ) i 2k L. HES:

BRHNT, H—FTHW O NI HIE L FIED JEIT X Y Z0-1 &N -cadheriniZ X % 435

WAL ZDOME 21T o T phERIER VL Lo By MEEAaEN D T L 2R L (X

8. [X19), 10um®DJE & THIMEYI T ZEH L. DIRECTOR™ Laser Microdisection

Slides(Expression Pathology, Rockville, USA)IZHSH Ly /%5 7 4 B X OHAMDHZ. ~

< FERIY VICTHEAZITD., BRER S . HERAEAR X TR AEAZ SR

LA 5, LMD6000(Leica Microsystems Japan, Tokyo, Japan)Z& FHWT, fifga ¥y MEEB

X By PP TR LT b2 BT SEie~A s u XS/ a kick vy

37



HIBRIL L 72(1X10), BRHUE & L TR, &RE0,000umi SR S 1D & 5 ITfT o 7z,
R & Nz #fkiE Liquid Tissue™  MS Protein Prep Kit (AMR, Tokyo, Japan)Z VT, b

Y7 Uit E e R 2T o T,

2.3. BRI

HPLC-MS/MSY &7 (ZAPLOUS System™, AMR)IZ & B ki 217> 72, Thid. F— b
¥ 75 —(HTC-PAL, CTC analysis, Basel, Switzerland)iZ &k B4 > 70 A. mdikik 7 o
< §7'F 7 4 —Td BParadigm MS4 (Michrom BioResources, Auburn, USA)3 X OVE &5 b
it T& B Finnigan LXQ(Thermo Fisher Scientific, Waltham, USA)E TA v T4 V#fk I b,
i 7 AE L TMAGIC C18AQ 3u 100A 0.1mmID x 150mm (Michrom BioResources) %, A
Z ¥ & U TADVANCE Nano Spray Source (Michrom BioResources)Z 7z, & V787 [a] &
DT=HIT, SwissProtz T —H X—Z & LT, MASCOT (Matrix Science, Boston, USA) % F\»
o WTFNOH L TN ThH, F—H T INE5RMEIEL. ZDOHEREEZMASCOTDmerge
HEREIZ X o> TIREIIZ =D DDATIERD 7 7 A MITER L T, ZOHDEN i1 .

fEMTRE B, X! TandemlZ & % 7 — & X — Z {3 % i 2. TScaffold (version 3.1.2)(Proteome
Software Inc., Portland, USA)IZ & 2 itk 2 M 2 TR LTz,

BB, FKEBIN L AT LE XHRERDF /)77 /ad =%y Y= D
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SRz MOATBIR N E MR GERRE, PERREIR -/ T/ n U —E AT

—vavrEiHLE.

2.4, PERRT

BHESHraHz &V b S kb %, APEX Quantitative proteomics tool,

version 1.1.0 (J.Craig.Venter institute, Rockville, USA) % F T &b 217 - 72[68-72].

AV 7 b7 =7 1%. FASTAE A . Dsequence file& JLIT. training datad» 5 Oi fileZ L% L 7=

ETinsilicof#fric L 0. MaxhEe B2k Z &N TE S, Oifileld. YU 7VIBELR L

IZIEHT S 2T DGR DORMBIZ X > TIRES NS BEHHDOEP DR DT 7 AN TH Y. Kk

AP TIREATHIZE S U THEST S iz, Il eiiee N o3 IS OFFPEALEL D> 5 MASCOTIZ & V) [Al5E

INFeB Ry | #Ftraining data& UTHW =, 2BEBIOF B g TIX. false positive

rateZ0.05 1238 & L 7=,

2.5, HOE T ALY

LC-MS/MSIEHHIZ W= & D & W —DFFPEF B &, 3umDJE & THIMEYI 21 L

oo FVVLUTHINTG 74 2 LTk, fOKMLT. HURIRIEILD 72, TERERH T

105°C15y DMMEZE M Z Tz, —RGUBIZBIR TIORFRIRIG S ¥, W —REUED TR

ERB LI OHAESDOEIZRAIZTRELTEDY ., N-cadherintIfpfta By MEEZHERT 72D
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W, ZkbilkE LT, 100f%7 8 L 7= TRITCEZ:#kdonky$i 7 ¥ F1gGHik(sc-2095,

Santa Cruz Biotechnology, Santa Cruz, USA) & 100£% 75 R L 7=FITCEL ikgoathi~ 7 R1gGHilk

(s¢-2010, Santa Cruz Biotechnology)% S T16HFBI e S Bz, HR A2 S ¥ 5 HiY

Ty 10%TX ) —=VTEIR L ICI% R E L 77 7 VRIRIC X D 3t 2 IR Te0w BTV,

70%T & / — )b & Dako Wash Buffer(Dako)IiZ & 5 k¥ %17 - 7=#£124',6-diamidino-2-

phenylindole(DAPI)(DAPI I Counterstain, Abbott Japan, Tokyo, Japan) Ttz 11 o 7=, FEA

BT, HSA— A VT a3 BHEMEE BZ-9000(Keyence Japan, Osaka, Japan) % FHU 7=,

3.1. FuFF— A

it o€y bak it a -y FUATHR LML 2R S0 hEhh b EE

SHRHZ TE b N MRS L2 MASCOTIZ & V) fi##r L. ScaffoldZ W TERR LSRR 2

FSITART . BB, FIETHENRREDSTED b 2Z0-1 &N -cadherinld, W3 ILDfiEkT

FERICBWTHRESNTWRP o T,

3.2. APEXIZ & %@ Bt

MASCOTIZ & B fithr & 13BNz, ERmairata» b/ 5 =DATZ 7 A )L & Swiss Prot®d

FASTAZ 7 A V2 FHHWTAPEX 7 7 A V&L L. —HERIOFBREBD LEB g E T - 7=
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(K1), 2T, 70y FOOLOPBIFEDE V-7, B 71y MERERICH

BROFGEAEPRP ST bD, K7 vy NIAEERD T2 LDHPREIND. APEXIZ

Fl %2 DEYIFEDOTE 7% & 3 D Swiss Prote T —AR—Z & LTI BD,. ZThon/

oy MZike FUSADZ U R LEEND, & FRE UV RZITERE LT, fifka By

Ml & fE e By b TR L2 R T DHEMTHEER AL NI L DR, ik

oty MIHEIZRBPEWA V737 (Rosette 3S & [XI11OKEHITHY) & L Thestin & titin

25, TR A 2737 (Nonrosette_4S  [X]11D#ERNIZHI ) & L Tfascin & ATP-dependent

DNA helicase 2 subunit 2(Ku80, X-ray repair cross-complementing 5:XRCC5)235 5 #172(F6),

33, HOE T EAEHMILY:

a7 — AT T By ML Mk o By b DT LR k2 B S i

TRBIRICHEAEDRD D LHEEINEEZ 7Y MZOWT, BatzfroTz.

Nestinld, it a8y MTERT DHEMEGPRD iz (X12), —H T, #ifgaEy bl

ATt B oAb 2 59 B USRI HIRIT SR W R 25380 H L= DI, fascin(X]13,

14) LKu80(X15) TH » 7z, 2B, titinldkppiga -ty b &R L ZBERIIR OIS, Z0D

JAPRD KRG 1121236 S 555 LRI B8 23 7 5 iz (1X116).
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4. B%R

ABTIIRE D By MMCRHEIIZRIERITTET 5. HDIWIMETT D4 v /)7 DR
Rz HME UT, iPSHiiLA & B & W A BIEDFFPER( A Z W T 71 7 & — Ak
BTV, T OV Rl & 306 A Y X DR ETT o 12,
7 a7 F— LMENTTIR, 2D X VR T DR ZLT S it BEFRMERL~<—H
—RTF F2HWETXOULERTONDE D, TRV T7Y —EICX ) igT 5 72Hizid
ART ST h Ty b RFIT 5 49, 50, 131°8A FA V7 =T 4 7 AR T 74-
TIBHESINTND

FFPEA LD & D 7 0T F — AR E AR OERS PR <. —HRICFFPEMEHIAE ~
DBHBMD STz, KFFEOLC-MS/MSHHT FIED Z UL ITIEGm DO RMPBH 5. kb
EET B\ Eldsequence coverageDIK N EE Z BB, £ T TARG TlE. MASCOTD

Mmerge] FEREZFIMI LT, b7 — & & HIE S H D Z & Tsequence coverageDIX N2l 5

Tl Lk, BfTHEL S, FW—3 v 7N %25HEE L TMASCOTIZ X Vil L 7=z, W
EINTEE T DN LSDIREETH S [score] DHREDSIRKN LD T EBDH -
o EHIT, MESNTZE U RTO—ErHIE. 100kDafiEEE TON FREZHTDHH R
I BENTO DD S 2 bhiz—J5, spectral count& [FE SN DX L7 D5y
TROMEVIZH O P TIRRP > Te(K172), RIESNDEZ U /RT Dy F RO Y H3

o, ZURTEEDBRETH HLDNA T ZABMMb-> EriEAEZ 65
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O, MBIERAIZ L D/XF A MY v Z il 21T o oo [Fl—DFFPEMEL» DS b L7zl

HRYIF 2 D R T2 RS AR Ly D LUK TR E 5L T B iR BRI L

2BOLC-MS/MSIRITIZ E D /LT —E 06, X705 FEZHHBL. 7uy b L

oo BUMMIZr RO Z, HMIZHEREEZNDE L. TNHOV U TAT —ZIXERD

ITHES TP LTz, BIH, FESNIEZ VR Do RIEBOER DRI S 2 &

AR LZEES, B TRWThoZ 872y MBWTHHERRIZAER R -

Too T2IZL. Swiss ProtiZHEND X /7y MR LA LIEZ U8y mDyfi & Lt

YD LAEBRTRAEPRD O, WTFNOY U TINT—& &b —F LAk > 7(X17b),

5, F=ZRX—=ZTHDHSwiss ProtlilEZEND X Ty FROGAG LTS L, I

TNT—=BDRE NI 3RO, KVEFFRED > TS EEniz, ZDK

K& LT, @Y 7 b= 7(MASCOT)DH ., & V237 HiHiFy ok, HZ VR

JIR ERm T RE VT OEEDORHE. B X UFFPEMBIORHESRE 2 b,

1B TR 72 JRITE DS R H N T=Z0-1 &N —cadherinlZ. W NDENTFERIZBWT B [H

EEINTBELHT, Y#NESwissProtdDFASTAZ 7 A WIZZO-1&EN -cadherin® > F U & LT

aREhTnwinkdetEzonhlz, FEL., Thhoz bY &L TMAKZFASTAT 7

ANZHOCTRILE L TORESNRP -1 &6, FHINE LT oy zo-1&

N -cadherind3 a1 57 B (ZO-1:%J220kDa, N -cadherin:#)135kDa) Tdh B 7= DIZF & iz < H»

STAREMEDIEP. U XTIy FORHE, X U RT OHEIC L D D BIT

43



FFPEA R DIBHHITHE S L ODWRENDE Z b T,

LU, RS> ZVRITIRAR D 235388 B, Swiss ProtiZBIiF 52 b+ U A5l -

HFENDEZ 2R ZHIFEL TVWBDIF TR RN ER 6L, —EDREIXD 5 b DDFFPE

MEPODT 0T F—LTEZ L TH L LEA DN,

Al U7z &5 b EOHIRA MDD T &p 6. Ml E 1Y) 2R AR PG R

DD IR W ATREVEDS S & HIWT L. AR Tidin silicof iy 2 I L 7ZAPEXZ IV 5

Ty ZROX T O R ZITO T & & Lz, APEXORHEIZ, AT DOR R Z

[training data] & L THWA Z &T. Yo 7B b N Y AT LR ORMRIT X

STRESNDEADMZ L D017 7 A N 2T D, ZD LT, BHEIIHEHT X 5 HBE

DIFMTHFERZ B LT, 0i7 7 A LZFIH L zin silico TCOMMTHE R & U CTAPEX{E#55

TeET, TR BI SEREZHBKLTND, SHIT. APEXfEZFINT S L. 2

WDE LRI DL 2175 T & b RETH B[79].
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APEX Value Scatter Plot (Log 10 Scale)
(y=-0.3303928 + 0.8982788x; r* = 0.6807938, regression of log-log data )
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4 EECHW RS, 20— 4, REDRE. Bt B EORRIEE

hilks 7 u— %4, REEYE Hr5eot EINEES
anti Nestin 10C2, mouse monoclonal Abcam 1:500
anti Titin T11, mouse monoclonal Abcam 1:50

anti Fascin 55K2, mouse monoclonal Abcam 1:5000
anti Fascin(carboxyterminal end) IM20, mouse monoclonal Abcam 1:500
anti Ku80 EPR3468, rabbit monoclonal Abcam 1:500
anti N-cadherin 6G11, mouse monoclonal Dako 1:100
anti N-cadherin -, rabbit polyclonal IBL 1:100
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#5 HRIWBRWS AT LML BRE SR /8T DSaffoldiz & 5w

Protein Information Unweighted Spectrum Count o

oy fhgr €y b ARy B LS

Identified Proteins ' 0s™ GN ™ PE™ sV (kDa) Rosette_3S Nomrosette_4S
Histone H2B type 1-D Homosapiens  HISTIH2BD 1 2 14 135 63
Tubulin beta chain Homosapiens  TUBB 1 2 50 90 54
Tubulin beta-2B chain Homo sapiens = TUBB2B 1 1 50 81 50
Tubulin beta-2C chain Homosapiens  TUBB2C 1 1 50 71 38
Tubulin alpha-1A chain Homo sapiens = TUBAIA 1 1 50 60 33
Tubulin beta-3 chain Homosapiens  TUBB3 1 2 50 59 36
Tubulin alpha-1B chain Homo sapiens TUBAIB 1 1 50 59 0
Histone H4 Homosapiens  HIST 1H4A 1 2 11 56 28
Histone H2A type 1-D Homo sapiens HIST1H2AD 1 2 14 51 29
Actin, cytoplasmic 1 Homosapiens ACTB 1 1 42 42 35
Vimentin Homo sapiens  VIM 1 4 54 39 34
Histone H1.3 Homosapiens  HIST1HID 1 2 22 36 17
Heterogeneous nuclear ribonucleoprotein M Homo sapiens HNRNPM 1 3 78 30 25
Pyruvate kinase isozymes M 1/M2 Homo sapiens = PKM?2 1 4 58 28 15
Glyceraldehyde-3-phosphate dehydrogenase Homo sapiens  GAPDH 1 3 36 27 17
Heat shock cognate 71 kDa protein Homosapiens  HSPAS 1 1 71 24 20
Histone HI1.5 Homosapiens  HIST1HIB 1 3 23 23 21
Nestin Homo sapiens ~ NES 1 2 177 22 8
Heterogeneous nuclear ribonucleoprotein K Homosapiens =~ HNRNPK 1 1 51 19 17
Elongation factor 1-alpha 1 Homosapiens  EEF1Al 1 1 50 19 7
Alpha-enolase Homosapiens  ENOI1 1 2 47 18 11
Creatine kinase B-type Homo sapiens CKB 1 1 43 18 4
78 kDa glucose-regulated protein Homosapiens  HSPAS 1 2 72 18 10
Non-POU domain-containing octamer-binding protein Homo sapiens NONO 1 4 54 16 10
Actin, alpha cardiac muscle 1 Homo sapiens ACTC1 1 1 42 16 15
Nucleolin Homo sapiens  NCL 1 3 77 15 6
Matrin-3 Homosapiens  MATR3 1 2 95 15 5
Triosephosphate isomerase Homosapiens  TPI1 1 2 27 14 11
Heat shock protein HSP 90-alpha Homosapiens  HSP90AA1 1 5 85 14 6
Splicing factor, proline- and glutamine-rich Homo sapiens  SFPQ 1 2 76 13 11
Heterogeneous nuclear ribonucleoproteins A2/B1 Homosapiens  HNRNPA2B1 1 2 37 12 18
Heterogeneous nuclear ribonucleoprotein Al Homosapiens = HNRNPA1 1 5 39 12 18
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Heat shock protein HSP 90-beta
Heterogeneous nuclear ribonucleoprotein H
Microtubule-associated protein 1B

14-3-3 protein zeta/delta

Heat shock 70 kDa protein 1-like
Heterogeneous nuclear ribonucleoproteins C1/C2
Lamin-B1

ATP synthase subunit beta, mitochondrial

60 kDa heat shock protein, mitochondrial
Peptidyl-prolyl cis-trans isomerase A
Peroxiredoxin-2

Heat shock 70 kDa protein 1A/1B
Heterogeneous nuclear ribonucleoprotein DO
Rab GDP dissociation inhibitor beta

Cleavage and polyadenylation specificity factor subunit 6
Transitional endoplasmic reticulum ATPase
Keratin, type II cytoskeletal 8

Fatty acid synthase

Heterogeneous nuclear ribonucleoprotein A3
D-3-phosphoglycerate dehydrogenase
Heterogeneous nuclear ribonucleoprotein G
Probable ATP-dependent RNA helicase DDX5
Histone H2A.V

Heterogeneous nuclear ribonucleoprotein Al-like 2
Myristoylated alanine-rich C-kinase substrate
14-3-3 protein epsilon

40S ribosomal protein SA

Chromobox protein homolog 3

X-ray repair cross-complementing protein 6
60S ribosomal protein L6

Nucleophosmin

Importin subunit beta-1

Transketolase

Elongation factor 2

Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens

HSP90ABI1
HNRNPH1
MAPIB
YWHAZ
HSPAIL
HNRNPC
LMNBI1
ATP5B
HSPD1
PPIA
PRDX2
HSPAIA
HNRNPD
GDI2
CPSF6
VCP

KRTS
FASN
HNRNPA3
PHGDH
RBMX
DDX5
H2AFV
HNRNPAI1L2
MARCKS
YWHAE
RPSA
CBX3
XRCC6
RPL6
NPM1
KPNB1
TKT

EEF2
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68
95
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Glucose-6-phosphate isomerase

Histone H3.1t

Heterogeneous nuclear ribonucleoprotein U
Filamin-A

Probable ATP-dependent RNA helicase DDX17
Fascin

Cofilin-1

40S ribosomal protein S3

Trypsin-3

Heterogeneous nuclear ribonucleoprotein R
ATP synthase subunit O, mitochondrial
L-lactate dehydrogenase B chain

ATP synthase subunit alpha, mitochondrial
SAP domain-containing ribonucleoprotein
60S acidic ribosomal protein P2

Annexin A5

Drebrin

40S ribosomal protein S10

Tubulin alpha chain-like 3
ADP-ribosylation factor 1

T-complex protein 1 subunit zeta
Nucleosome assembly protein 1-like 1
Peroxiredoxin-1

Endoplasmin

Myosin-10

Poly [ADP-ribose] polymerase 1

X-ray repair cross-complementing protein 5
Spliceosome RNA helicase BAT1

Protein disulfide-isomerase A6

60S ribosomal protein L8

Profilin-1

Protein disulfide-isomerase A3

Serpin H1

Insulin-like growth factor 2 mRNA-binding protein 1

Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens

GPI
HIST3H3
HNRNPU
FLNA
DDX17
FSCNI1
CFL1
RPS3
PRSS3
HNRNPR
ATP50
LDHB
ATP5ALl
SARNP
RPLP2
ANXAS
DBNI1
RPS10
TUBAL3
ARF1
CCT6A
NAPIL1
PRDX1
HSP90B1
MYHI10
PARP1
XRCC5
BATI
PDIA6
RPL8
PFN1
PDIA3
SERPINH1
IGF2BP1
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16
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19
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12
36
71
19
50
21
58
45
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46
63
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40S ribosomal protein S28 Homo sapiens ~ RPS28 1 1 8
Nuclear autoantigenic sperm protein Homo sapiens  NASP 1 2 85
Histone H1x Homo sapiens HIFX 1 1 22
60S ribosomal protein L7 Homo sapiens ~ RPL7 1 1 29
6-phosphogluconate dehydrogenase, decarboxylating Homo sapiens  PGD 1 3 53
Adenosylhomocysteinase Homo sapiens  AHCY 1 4 48
Fructose-bisphosphate aldolase A Homo sapiens ~ ALDOA 1 2 39
Alpha-internexin Homo sapiens  INA 1 2 55
Small nuclear ribonucleoprotein Sm D3 Homo sapiens SNRPD3 1 1 14
L-lactate dehydrogenase A chain Homo sapiens ~ LDHA 1 2 37
408 ribosomal protein S9 Homo sapiens  RPS9 1 3 23
Alpha-centractin Homo sapiens ~ ACTRI1A 1 1 43
40S ribosomal protein S5 Homo sapiens ~ RPS5 1 4 23
Putative pre-mRNA-splicing factor ATP-dependent RNA helicase DHX15 Homo sapiens = DHXI15 1 2 91
General transcription factor II-1 Homo sapiens ~ GTF2I 1 2 112
Far upstream element-binding protein 2 Homo sapiens =~ KHSRP 1 4 73
60S ribosomal protein L13 Homo sapiens  RPL13 1 4 24
Collagen alpha-2(I) chain Homo sapiens  COL1A2 1 7 129
Lamin-B2 Homo sapiens LMNB2 1 3 68
60S ribosomal protein L4 Homo sapiens  RPL4 1 5 48
Heterogeneous nuclear ribonucleoprotein H3 Homo sapiens =~ HNRNPH3 1 2 37
ELAV-like protein 1 Homo sapiens  ELAVLI1 1 2 36
Heterogeneous nuclear ribonucleoprotein Q Homo sapiens SYNCRIP 1 2 70
Cytoplasmic dynein 1 heavy chain 1 Homo sapiens DYNCI1HI1 1 5 532
Moesin Homo sapiens ~ MSN 1 3 68
40S ribosomal protein S18 Homo sapiens ~ RPS18 1 3 18
Putative RNA-binding protein Luc7-like 2 Homo sapiens LUC7L2 1 2 47
Poly(rC)-binding protein 1 Homo sapiens  PCBP1 1 2 37
ATP-dependent RNA helicase A Homo sapiens  DHX9 1 4 141
Phosphatidylethanolamine-binding protein 1 Homo sapiens  PEBP1 1 3 21
Far upstream element-binding protein 1 Homo sapiens FUBP1 1 3 68
408 ribosomal protein S14 Homo sapiens  RPS14 1 3 16
40S ribosomal protein S26 Homo sapiens  RPS26 1 3 13
T-complex protein 1 subunit beta Homo sapiens CCT2 1 4 57
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T-complex protein 1 subunit epsilon

Interleukin enhancer-binding factor 2

DNA replication licensing factor MCM4
Proliferating cell nuclear antigen

40S ribosomal protein S8

Hypoxia up-regulated protein 1

DNA replication licensing factor MCM3
Leucyl-tRNA synthetase, cytoplasmic

60S ribosomal protein L36

60S ribosomal protein L21

Solute carrier family 2, facilitated glucose transporter member 1
116 kDa U5 small nuclear ribonucleoprotein component
Lamina-associated polypeptide 2, isoforms beta/gamma
Heterogeneous nuclear ribonucleoprotein AQ
Transcription intermediary factor 1-beta
Serine/arginine-rich splicing factor 1
Ubiquitin-60S ribosomal protein L40
DNA-dependent protein kinase catalytic subunit
Interleukin enhancer-binding factor 3
Ubiquitin-like modifier-activating enzyme 1
Dihydropyrimidinase-related protein 1
Serine/arginine-rich splicing factor 3

60S ribosomal protein L7a

60S ribosomal protein L15

Stress-70 protein, mitochondrial

Heat shock 70 kDa protein 4

60S acidic ribosomal protein PO
Polyadenylate-binding protein 1

Myosin light polypeptide 6

40S ribosomal protein S3a

Elongation factor 1-delta

Lysine-specific histone demethylase 1A

THO complex subunit 4

Transformer-2 protein homolog beta

Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens

CCT5
ILF2
MCM4
PCNA
RPSS8
HYOU1
MCM3
LARS
RPL36
RPL21
SLC2A1
EFTUD2
TMPO
HNRNPAO
TRIM28
SRSF1
UBAS52
PRKDC
ILF3
UBA1
CRMP1
SRSF3
RPL7A
RPL15
HSPA9
HSPA4
RPLPO
PABPC1
MYL6
RPS3A
EEF1D
KDMIA
THOC4
TRA2B
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34
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ATP-dependent RNA helicase DDX1
Phosphoglycerate kinase 1

Myosin regulatory light chain 12A
Protein Jumonyji

Chromodomain-helicase-DNA-binding protein 3

14-3-3 protein theta
408 ribosomal protein S4, X isoform

Sodium/potassium-transporting ATPase subunit alpha-2

DNA replication licensing factor MCM5
T-complex protein 1 subunit alpha
Protein KIAA1967
Dihydropyrimidinase-related protein 2
Heterogeneous nuclear ribonucleoprotein L
High mobility group protein B1

Cellular retinoic acid-binding protein 1
Nuclear mitotic apparatus protein 1
Tropomyosin alpha-4 chain

Fibronectin

Stathmin

Serine/arginine-rich splicing factor 7
Fibrous sheath-interacting protein 2
T-complex protein 1 subunit theta
Histone-lysine N-methyltransferase MLL3
Nuclear pore complex protein Nup153
Dihydropyrimidinase-related protein 4
Spectrin alpha chain, brain
TATA-binding protein-associated factor 2N
40S ribosomal protein S6

Hemoglobin subunit alpha
Polyadenylate-binding protein 2

DNA replication licensing factor MCM2
Elongation factor Tu, mitochondrial
Interferon-induced very large GTPase 1
DNA topoisomerase 2-beta

Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens

DDX1
PGK1
MYLI2A
JARID2
CHD3
YWHAQ
RPS4X
ATP1A2
MCM35
TCP1
KIAA1967
DPYSL2
HNRNPL
HMGBI
CRABPI
NUMALI
TPM4
FN1
STMNI1
SRSF7
FSIP2
CCT8
MLL3
NUP153
DPYSL4
SPTANI
TAF15
RPS6
HBAI
PABPNI1
MCM2
TUFM
GVIN1
TOP2B
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82
45
20
139
227
28
30
112
82
60
103
62
64
25
16
238
29
263
17
27
781
60
541
154
62
285
62
29
15
33
102
50
279
183
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C-1-tetrahydrofolate synthase, cytoplasmic

Katanin p60 ATPase-containing subunit A-like 1
Cold-inducible RNA-binding protein

Vinculin

Translational activator GCN1

Spectrin beta chain, brain 1

Collagen alpha-5(IV) chain

60S ribosomal protein L5

von Willebrand factor A domain-containing protein 3A
Polypyrimidine tract-binding protein 1

U5 small nuclear ribonucleoprotein 200 kDa helicase
Nuclear pore complex protein Nup133

RNA-binding protein 39

26S proteasome non-ATPase regulatory subunit 2
Protein transport protein Sec23A

Keratin, type I cytoskeletal 19

Alpha-actinin-1

Proteasome subunit beta type-5

Reticulon-4

Proline-, glutamic acid- and leucine-rich protein 1
Regulator of nonsense transcripts 2

ATP-citrate synthase

Uncharacterized protein C170rf85

28S ribosomal protein S29, mitochondrial
Exostosin-like 3

RNA-binding protein Nova-2
Serine/threonine-protein phosphatase 4 regulatory subunit 3A
Guanylate kinase

Putative oxidoreductase GLYRI1

RuvB-like 2

Thioredoxin-dependent peroxide reductase, mitochondrial
RuvB-like 1

Mitochondrial antiviral-signaling protein

Short stature homeobox protein 2

Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens

MTHEFDI1
KATNALI
CIRBP
VCL
GCNIL1
SPTBNI1
COL4A5
RPL5
VWA3A
PTBP1
SNRNP200
NUP133
RBM39
PSMD2
SEC23A
KRT19
ACTNI1
PSMB5
RTN4
PELP1
UPF2
ACLY
C170rf85
DAP3
EXTL3
NOVA2
SMEK1
GUK1
GLYRI1
RUVBL2
PRDX3
RUVBLI1
MAVS
SHOX2
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102
55
19

124

293

275

161
34

134
57

245

129
59

100
86
44

103
28

130

120

148

121
71
46

105
49
95
22
61
51
28
50
57
35
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Calcium-activated potassium channel subunit alpha-1

Macrophage migration inhibitory factor
Zinc finger protein 503

N(G),N(G)-dimethylarginine dimethylaminohydrolase 2

60S ribosomal protein L18

Core histone macro-H2A.1

408 ribosomal protein S15

RNA-binding protein Raly

Eukaryotic initiation factor 4A-I

BTB/POZ domain-containing protein KCTD12
60S ribosomal protein L23

40S ribosomal protein S24

RNA-binding protein FUS

Collagen alpha-1(XXVII) chain

Annexin A6

Malate dehydrogenase, mitochondrial
Hemoglobin subunit delta

E3 ubiquitin-protein ligase HUWE1
Cytoskeleton-associated protein 4

Collagen alpha-1(VII) chain

Putative RNA-binding protein 3

Protein SET

Isocitrate dehydrogenase [NADP], mitochondrial
Tubulin beta-6 chain

Collagen alpha-1(I) chain

Protein disulfide-isomerase A4

40S ribosomal protein S2

Heterochromatin protein 1-binding protein 3
SKI family transcriptional corepressor 1
Nesprin-2

Collagen alpha-1(II) chain

Serine/arginine repetitive matrix protein 2
Death-inducer obliterator 1

Heterogeneous nuclear ribonucleoprotein D-like

Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens

KCNMAI
MIF
ZNF503
DDAH?2
RPL18
H2AFY
RPSI5
RALY
EIF4A1
KCTDI12
RPL23
RPS24
FUS
COL27A1
ANXA6
MDH2
HBD
HUWEI1
CKAP4
COL7Al
RBM3
SET
IDH2
TUBB6
COLI1Al
PDIA4
RPS2
HP1BP3
SKOR1
SYNE2
COL2Al
SRRM2
DIDO1
HNRPDL
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138
12
63
30
22
40
17
32
46
36
15
15
53

187
76
36
16

482
66

295
17
33
51
50

139
73
31
61

100

796

142

300

244
46
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Filamin-C

Staphylococcal nuclease domain-containing protein 1
Collagen alpha-1(X) chain

Splicing factor 3B subunit 1

Signal recognition particle 14 kDa protein
ATP-dependent RNA helicase DDX3Y
Transcription elongation regulator 1
Dihydropyrimidinase-related protein 3

Perilipin-4

Tubulin beta-4 chain

Zona pellucida sperm-binding protein 2

Acidic leucine-rich nuclear phosphoprotein 32 family member A
Prolow-density lipoprotein receptor-related protein 1
Utrophin

60S ribosomal protein L17

Septin-9

Serine/arginine-rich splicing factor 2

Calmodulin

Filamin-B

Microtubule-associated protein 4

Calnexin

Guanine nucleotide-binding protein G(s) subunit alpha isoforms XLas
ADP-ribosylation factor-like protein 6-interacting protein 4
40S ribosomal protein S16

Nuclear factor of activated T-cells, cytoplasmic 4
EMILIN-1

Small ubiquitin-related modifier 4

Zinc finger protein 469

DNA-(apurinic or apyrimidinic site) lyase
Glutathione S-transferase P

Aspartate aminotransferase, mitochondrial
Heterogeneous nuclear ribonucleoprotein F

Obg-like ATPase 1

Vacuolar protein sorting-associated protein 13C

Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens

FLNC
SND1
COLI10A1
SF3B1
SRP14
DDX3Y
TCERG1
DPYSL3
PLIN4
TUBB4
ZpP2
ANP32A
LRP1
UTRN
RPL17
SEPT9
SRSF2
CALM1
FLNB
MAP4
CANX
GNAS
ARLG6IP4
RPS16
NFATC4
EMILINI
SUMO4
ZNF469
APEX1
GSTP1
GOT2
HNRNPF
OLA1
VPS13C
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291
102
66
146
15
73
124
62
134
50
82
29
505
394
21
65
25
17
278
121
68
111
38
16
95
107
11
410
36
23
48
46
45
422
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268 protease regulatory subunit 10B

14-3-3 protein gamma

40S ribosomal protein S19

Zinc finger protein 425

Putative RNA-binding protein 15

60S ribosomal protein L38

60S ribosomal protein L22

Nascent polypeptide-associated complex subunit alpha
60S ribosomal protein L23a

Dolichyl-diphosphooligosaccharide--protein glycosyltransferase subunit 1

Sickle tail protein homolog

Trinucleotide repeat-containing gene 18 protein
G patch domain-containing protein 8

Ferritin light chain

StAR-related lipid transfer protein 9
Lysine-specific demethylase 7

Kinesin-like protein KIF3C

Histone-lysine N-methyltransferase SETD2
C-Jun-amino-terminal kinase-interacting protein 1
Structural maintenance of chromosomes protein 1A
Collagen alpha-3(VI) chain

Tropomyosin alpha-3 chain
Hydroxyacyl-coenzyme A dehydrogenase, mitochondrial
60S ribosomal protein L11

Collagen alpha-2(VI) chain

Poly(rC)-binding protein 3

Fibrinogen gamma chain

Talin-1

Splicing factor 3B subunit 2

Cullin-associated NEDD8-dissociated protein 1
Splicing factor 3B subunit 3

Rab GDP dissociation inhibitor alpha

Histone H2B type 1-O

Cell death regulator Aven

Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens

PSMCo6
YWHAG
RPS19
ZNF425
RBM15
RPL38
RPL22
NACA
RPL23A
RPN1
SKT
TNRCI18
GPATCHS8
FTL
STARD9
JHDM1D
KIF3C
SETD2
MAPKGSIP1
SMC1A
COL6A3
TPM3
HADH
RPL11
COL6A2
PCBP3
FGG
TLN1
SF3B2
CANDI1
SF3B3
GDI1
HIST1H2BO
AVEN
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44
28
16
88

107

15
23
18
69
214
315
164
20
507
107
89
288
78
143
344
33
34
20
109
39
52
270
100
136
136
51
14
39
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Midasin

Zinc finger protein 687

Specifically androgen-regulated gene protein
Neurobeachin-like protein 1
Serine/arginine-rich splicing factor 5

TAR DNA-binding protein 43
Peptidyl-prolyl cis-trans isomerase FKBP3

Cleavage and polyadenylation specificity factor subunit 7

Poly(U)-binding-splicing factor PUF60
High mobility group protein B2
Metastasis suppressor protein 1
T-complex protein 1 subunit delta

Structural maintenance of chromosomes flexible hinge domain-containing

Smoothelin-like protein 1

60S ribosomal protein L14

Dystrobrevin beta

RING finger protein 213

Serine/arginine-rich splicing factor 10

60S ribosomal protein L27

Prefoldin subunit 2

Eukaryotic translation initiation factor 5A-2
AT-rich interactive domain-containing protein 5B
Importin-5

NEDD4-binding protein 2

Inositol polyphosphate 5-phosphatase OCRL-1
DNA-directed RNA polymerase I subunit RPA1
Friend of PRMT 1 protein

Putative POM121-like protein 1
Tyrosine-protein phosphatase non-receptor type 23
Putative tumor antigen NA8S-A

ATP-binding cassette sub-family A member 6
Coatomer subunit gamma

SURP and G-patch domain-containing protein 2
Caldesmon

Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens

MDNI1
ZNF687
SARG
NBEALI
SRSF5
TARDBP
FKBP3
CPSF7
PUF60
HMGB2
MTSS1
CCT4
SMCHD1
SMTNLI1
RPL14
DTNB
RNF213
SRSF10
RPL27
PFDN2
EIF5A2
ARID5B
1IPO5
N4BP2
OCRL
POLRIA
Clorf77
POMI121L1P
PTPN23
VENTXP1
ABCAG6
COPG
SUGP2
CALDI1
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633
130
64
307
31
45
25
52
60
24
82
58
226
49
23
71
374
31
16
17
17
132
124
199
104
195
26
45
179

184
98
120
93
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Rhophilin-1

Keratin-associated protein 5-2

UPF0407 protein C20rf39

SH3 domain-binding glutamic acid-rich-like protein 3
Uncharacterized protein C160rf59

Biliverdin reductase A

Adenylate cyclase type 4

ARF GTPase-activating protein GIT2

Zinc finger protein 219

Apoptosis regulator BAX

Septin-6

Rho guanine nucleotide exchange factor 12
1Q and AAA domain-containing protein 1
Myeloid cell nuclear differentiation antigen
Stress-induced-phosphoprotein 1

Metal transporter CNNM 1

Uncharacterized protein KIAA1486
ATP-binding cassette sub-family A member 3
Serine protease 55

Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens

RHPN1
KRTAPS-2
C2orf39
SH3BGRL3
Cl6orf59
BLVRA
ADCY4
GIT2
ZNF219
BAX
SEPT6
ARHGEF12
IQCAL
MNDA
STIP1
CNNM1
KIAA1486
ABCA3
PRSS55
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16
87
10
46
33
120
85
77
21
50
173
95
46
63
104
71
191
39
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#6 APEXIZ X B Bfbrhs iR

Protein Information

APEXi "

FIREHE > [ FIReH € > <Ak

Identified Proteins o (O E GN N PE . SV N (Rosette 3 S) (NOHI‘OSCttB 4S) z-score P -value
Titin Homo sapiens TTN 1 2 3.740E-05 3.230E-06 2.395  0.017
Annexin A6 Rattus norvegicus Anxa6 1 2 4.140E-04 1.917E-03 -2.246  0.025
60 kDa heat shock protein, mitochondrial Gallus gallus HSPD1 1 1 2.340E-04 1.505E-03 -2.069  0.039
Nestin Homo sapiens NES 1 2 2.698E-03 1.407E-03 2.042  0.041
Fascin Homo sapiens FSCN1 1 3 1.583E-03 4.380E-03 -1.926  0.054
ATP-dependent DNA helicase 2 subunit 2 Homo sapiens XRCC5 1 3 1.057E-03 3.243E-03 -1.875  0.061
Nucleophosmin Mus musculus Npml 1 1 3.320E-03 1.058E-02 -1.875  0.061
Hemoglobin subunit beta Papio anubis HBB 2 2 5.080E-04 2.300E-03 -1.840  0.066
60S ribosomal protein L24 Mus musculus Rpl24 2 2 1.054E-03 4.872E-03 -1.587  0.113
ATP synthase subunit O, mitochondrial Pongo abelii ATP50 2 1 7.170E-04 3.353E-03 -1.587  0.113
Importin subunit beta-1 Homo sapiens KPNBI1 1 2 2.050E-03 7.070E-04 1.575 0.115
Far upstream element-binding protein 2 Rattus norvegicus Khsrp 1 1 4.024E-03 2.082E-03 1.502 0.133
Collagen alpha-2(I) chain Homo sapiens COL1A2 1 6 4.720E-04 1.185E-03 -1.445  0.148
Actin, alpha skeletal muscle A. microlepidota ' ACTAL 2 1 3.263E-03 4.885E-03 -1.424  0.154
Isocitrate dehydrogenase [NADP] cytoplasmic M. mexicanus °  IDHI 2 1 1.361E-03 3.120E-04 1.386  0.166
Malate dehydrogenase, mitochondrial S. pombe *9 MDH1 2 1 5.640E-04 1.600E-03 -1.361 0.174
Splicing factor, arginine/serine-rich 7 Mus musculus Sfrs7 1 1 6.220E-03 2.325E-03 1328 0.184
Small nuclear ribonucleoprotein Sm D2 Bos taurus SNRPD2 3 1 1.038E-03 3.844E-03 -1.299  0.194
Dihydropyrimidinase-related protein 3 Homo sapiens DPYSL3 1 1 2.680E-04 1.098E-03 -1.299  0.194
60S ribosomal protein L18 Bos taurus RPL18 2 3 1.189E-02 5.965E-03 1.296  0.195
60S ribosomal protein L6 Homo sapiens RPL6 1 3 5.994E-03 2.757E-03 1.224  0.221
Peroxiredoxin-1 Myotis lucifugus PRDXI1 1 1 3.268E-03 1.202E-03 1.187  0.235
Peptidyl-prolyl cis-trans isomerase B Bos taurus PPIB 1 4 2.921E-03 9.710E-04 1.187  0.235
T-complex protein 1 subunit beta M. fascicularis ° CCT2 23 1.122E-03 4.180E-04 1.187  0.235
Nuclear protein Hee-1 Pongo abelii HCC1 2 3 8.678E-03 4.434E-03 1.144  0.253
Dihydropyrimidinase-related protein 2 Pongo abelii DPYSL2 2 1 4.261E-03 2.613E-03 1.101 0.271
Heterogeneous nuclear ribonucleoprotein A0 Homo sapiens HNRNPA( 1 1 2.722E-03 5.008E-03 -1.089  0.276



Protein SET

Ubiquitin

MARCKS-related protein

Interleukin enhancer-binding factor 3

Protein transport protein Sec23A

60S acidic ribosomal protein PO

Poly(rC)-binding protein 2

Histone H1x

Heterogeneous nuclear ribonucleoprotein H3
Heterogeneous nuclear ribonucleoprotein M
Trypsin-3

Lamin-B2

Transketolase

Serpin H1

Non-POU domain-containing octamer-binding protein
60S ribosomal protein L29

Stathmin

Elongation factor 2

Splicing factor 3B subunit 1

DNA-dependent protein kinase catalytic subunit
Nuclear autoantigenic sperm protein

Far upstream element-binding protein 1

Splicing factor, arginine/serine-rich 1-like protein 1
Nucleosome assembly protein 1-like 1

60S ribosomal protein L15

Heterochromatin protein 1-binding protein 3
EMILIN-1

60S ribosomal protein L8

Splicing factor, arginine/serine-rich 3

Nascent polypeptide-associated complex subunit alpha

Mus musculus
Equus caballus

Rattus norvegicus

Mus musculus
Pongo abelii
Homo sapiens
Mus musculus
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Pan troglodytes
Pongo abelii
Pongo abelii
Homo sapiens
Sus scrofa
Pongo abelii
Mus musculus
Homo sapiens
Homo sapiens
Homo sapiens
Danio rerio
Pongo abelii
Mus musculus

Rattus norvegicus

Homo sapiens

11
I. punctatus
Bos taurus
Danio rerio

Set

UBB
Marcksll
113
SEC23A
RPLPO
Pcbp2
HI1FX
HNRNPH:
HNRNPM
PRSS3
LMNB2
TKT
SERPINH]
NONO
RPL29
STMNI1
EEF2
Sf3bl
PRKDC
NASP
FUBP1
sfrsil
NAPIL1
Rpll5
Hplbp3
EMILINI
rpl8
SFRS3
naca
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1.762E-03
3.904E-03
2.365E-03
1.374E-03
5.660E-04
6.770E-04
3.070E-04
2.643E-03
3.645E-03
5.449E-03
2.717E-03
1.602E-03
5.066E-03
1.818E-03
8.149E-03
5.825E-03
1.783E-03
3.920E-04
2.550E-04
2.050E-04
1.008E-03
1.284E-03
2.204E-03
4.657E-03
8.769E-03
1.073E-03
4.740E-04
6.272E-03
8.033E-03
1.340E-04

4.054E-03
8.991E-03
5.421E-03
6.320E-04
2.250E-04
1.884E-03
9.440E-04
4.865E-03
2.096E-03
6.556E-03
1.177E-03
9.830E-04
3.106E-03
2.928E-03
9.996E-03
1.036E-02
3.334E-03
7.590E-04
5.350E-04
3.020E-04
5.560E-04
7.090E-04
1.219E-03
2.575E-03
5.420E-03
1.665E-03
7.490E-04
4.122E-03
5.284E-03
5.230E-05

-1.084
-1.084
-1.084
1.060
1.040
-0.962
-0.962
-0.943
0.904
-0.889
0.865
0.852
0.852
-0.841
-0.804
-0.770
-0.770
-0.770
-0.770
-0.763
0.763
0.763
0.763
0.763
0.695
-0.653
-0.653
0.646
0.646
0.611

0.279
0.279
0.279
0.289
0.299
0.336
0.336
0.346
0.366
0.374
0.387
0.394
0.394
0.400
0.421
0.442
0.442
0.442
0.442
0.445
0.445
0.445
0.445
0.445
0.487
0.514
0.514
0.518
0.518
0.541



Obg-like ATPase 1

Histone-binding protein RBBP4
Tubulin-specific chaperone A

Putative RNA-binding protein Luc7-like 2
Heterogeneous nuclear ribonucleoprotein R
40S ribosomal protein S16

Neural cell adhesion molecule 1

60S ribosomal protein L3

Elongation factor 1-delta

40S ribosomal protein S23

Heterogeneous nuclear ribonucleoprotein DO
Elongation factor Tu, mitochondrial
Peroxiredoxin-6

Probable small nuclear ribonucleoprotein E
Signal recognition particle 14 kDa protein
Nuclear mitotic apparatus protein 1

40S ribosomal protein S24

Transformer-2 protein homolog beta
Nucleolysin TIAR

Polyadenylate-binding protein 2-A
RNA-binding protein Raly
Cytoskeleton-associated protein 4
Interleukin enhancer-binding factor 2

60S acidic ribosomal protein P2

Trypsin-1

60S ribosomal protein L23
Poly(rC)-binding protein 1

40S ribosomal protein S15

Drebrin

Homo sapiens
Gallus gallus

Homo sapiens
Homo sapiens
Homo sapiens

e ¥12
H. fossilis

Bos taurus

.. %13
D. hansenii

Homo sapiens

S. frugiperda T

OLA1
RBBP4
TBCA
LUC7L2
HNRNPR
rpsl6
NCAMI1
RPL3
EEFI1D
RpS23

Rattus norvegicus Hnrnpd

Homo sapiens
Pongo abelii

TUFM
PRDX6

D. melanogaster > CG18591

Pongo abelii
Homo sapiens
Pongo abelii
Bos taurus
Homo sapiens
Xenopus laevis
Homo sapiens
Homo sapiens
Mus musculus
Equus caballus
Homo sapiens

I. punctatus "3
Bos taurus
Pongo abelii
Homo sapiens

SRP14
NUMAL1
RPS24
TRA2B
TIALI
pabpnl-A
RALY
CKAP4
12
RPLP2
PRSS1
rpl23
PCBP1
RPS15
DBN1

— NN N = Wk = = N—= NN ~DN = N~ DN N = Wk N = oem e =

O O R NS I T e N '© IS Oy S SV NG IS VS I O RS T T e T S = NG N USRS I NS ]

7.660E-04
1.175E-03
1.462E-03
4.422E-03
2.347E-03
9.340E-04
2.570E-04
4.720E-04
3.340E-04
2.504E-03
5.720E-03
7.240E-04
1.325E-03
3.969E-03
4.038E-03
2.410E-04
4.602E-03
1.342E-03
1.301E-03
1.510E-03
1.147E-03
9.030E-04
2.985E-03
6.493E-03
1.446E-02
7.493E-03
1.938E-03
4.285E-02
2.416E-03

3.520E-04
4.800E-04
6.100E-04
3.051E-03
1.619E-03
1.728E-03
4.280E-04
8.070E-04
6.960E-04
5.607E-03
6.706E-03
4.210E-04
8.500E-04
1.961E-03
2.786E-03
1.660E-04
3.340E-03
1.860E-03
1.891E-03
2.092E-03
1.805E-03
6.640E-04
2.198E-03
4.777E-03
1.662E-02
5.750E-03
2.146E-03
4.596E-02
2.608E-03

0.611
0.611
0.611
0.608
0.608
-0.544
-0.544
-0.544
-0.544
-0.544
-0.504
0.491
0.491
0.491
0.430
0.430
0.430
-0.404
-0.404
-0.404
-0.404
0.392
0.392
0.392
-0.390
0.367
-0.237
-0.208
-0.208

0.541
0.541
0.541
0.543
0.543
0.586
0.586
0.586
0.586
0.586
0.614
0.623
0.623
0.623
0.667
0.667
0.667
0.686
0.686
0.686
0.686
0.695
0.695
0.695
0.697
0.714
0.812
0.836
0.836



Protein disulfide-isomerase A6 Pongo abelii PDIA6 2 1 3.460E-03 3.638E-03 -0.183  0.855
14-3-3 protein epsilon Gallus gallus YWHAE 1 1 3.325E-03 3.399E-03 -0.145  0.885
Heterogeneous nuclear ribonucleoprotein U Homo sapiens HNRNPU 1 5 4.396E-03 4.381E-03 -0.103  0.918
Triosephosphate isomerase Pongo abelii TPI1 2 1 6.811E-03 6.714E-03 -0.081  0.935
Profilin-1 Homo sapiens PFN1 1 2 2.388E-03 2.198E-03 0.068  0.946
Nuclease-sensitive element-binding protein 1 O. cuniculus ' YBXI 1 3 3.224E-03 2.967E-03 0.068  0.946
Chromobox protein homolog 3 Pongo abelii CBX3 2 1 4.476E-03 4.122E-03 0.062  0.951
Isocitrate dehydrogenase [NADP], mitochondrial M. fascicularis '° IDH2 2 1 1.957E-03 1.808E-03 0.062  0.951
Histone H3 M. balamuth "7 - 2 1 5.999E-02 6.173E-02 0.062  0.951
E3 ubiquitin-protein ligase HUWEI1 Homo sapiens HUWEI1 1 3 1.970E-04 1.980E-04 0.055 0.956
Splicing factor, arginine/serine-rich 6 Bos taurus SFRS6 2 1 2.228E-03 2.029E-03 0.048  0.962
Rho GDP-dissociation inhibitor 1 M. fascicularis "° ARHGDIA 2 1 3.000E-03 2.817E-03 0.048  0.962
Protein NipSnap homolog 1 Homo sapiens NIPSNAP. 1 1 1.848E-03 1.789E-03 0.048 0.962
40S ribosomal protein S2 (Fragment) Cricetulus griseus RPS2 2 1 1.242E-03 1.361E-03 0.048 0.962
Protein arginine N-methyltransferase 5 Mus musculus Prmt5 1 3 8.230E-04 9.670E-04 0.048 0.962
Ubiquitin-conjugating enzyme E2 N Pongo abelii UBE2N 2 1 1.600E-03 1.523E-03 0.039  0.969
Polyadenylate-binding protein 1 Rattus norvegicus Pabpcl 2 1 5.200E-04 5.180E-04 0.039  0.969
Heat shock 70 kDa protein 4 Mus musculus Hspa4 1 1 3.000E-04 2.630E-04 0.039  0.969
Protein disulfide-isomerase A4 Homo sapiens PDIA4 1 2 2.040E-04 1.860E-04 0.028  0.978
Platelet-activating factor acetylhydrolase IB subunit gamma Mus musculus Pafah1b3 1 1 1.015E-03 9.350E-04 0.028 0978
Alpha-actinin-1 Rattus norvegicus Actnl 1 1 1.780E-04 1.650E-04 0.028 0978
Nuclear pore complex protein Nup153 Homo sapiens NUP153 1 2 1.190E-04 1.170E-04 0.028  0.978
E b2 DL MMBEBEICAEENA DN BDIHEBENT AL THD

*1p-value /N EWNHDONBFIZEEL 72

*2 organism name, Swiss-ProtlZ Flak STV HFEIC KL D

*3 gene name

*4 protein existence, N2 L7277 A V7 4 — A TIL 72V e DNAES | Oz L 5

*5 sequence version

*6 Y 7 b TIC L VRSN EERE T, z-scoreds L Up-valueD FH I I EHZES5- L 72\

*7 Atractaspis microlepidota *10 Macaca fascicularis *13 Debaryomyces hansenii *16 Oryctolagus cuniculus

*8 Microtus mexicanus

*11 Ictalurus punctatus
*9 Schizosaccharomyces pombe *12 Heteropneustes fossilis

*14 Spodoptera frugiperda

*15 Drosophila melanogaster

*17 Mastigamoeba balamuth
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1. 5t

BIETIE, thifga By b LR WIES O o€y MRS LIE. BRIIZEET 51
D, SERHRRALS2 1T & B GHTIZZ0-1 &N -cadherin® JRITE HFALI L TWB Z & &R LTz,
F2RETIX. FFPEMBLZ W ELC-MS/MSH#RHT & APEXIT X DEHTICZ X D . PHEZRRIR 2 %
T 5 b DODnestind3 iR T By MFFHIIZRHIE L. ZOBRIZHET SRS RS
7o

ARFETIE, MR 5 iSO A BHR BB WNZ 351F 5. ZO-1, N ~cadherin, 35 X Utnestin®
S FTBEPEIZ D W20 DG 21T - T2,

FBUT, PRRENIIIES ICB T 5 o By S & BRI 1 D IRPERE O EDN rTREE OB
ATHD. MRNTWIEL . ZORMBINARHMMPRE LTaty MG, JEE RS,
HRRREE . 3B K ORIREEES M BN TV S, BRI 5 I EBNEE RS, Bl
HHTOIESDE LRV, Frzuty MEEIE, PR ETH LN D IRPERE & I
CELL. MRIEREOATERNT D Z EBRETHDIEM LD D, FIEHRILEIT X Dk
af THERN I~ — A — D3k & 72 B T & RPASHAt 72U L Alcian bluedett THREWPE D33
ENDZ L TEABTREL R DA DH DM, EBITITHRRN T~ — A — [k & 7 5 I
FEOPASYAA RV U Alcian blueBeta TRAMEAG 25 I e N 70 IS D RIR S Do ZO-1&N
-cadherinZ JHUWN T, AR - AT & IRPERESS 2 b SRR & DR HERI G Ot 2175 2 &
Bl O

20z, fika By MG TSN T & U THES N cnestiniT X 5. itk P27 A
DFR~—H—& L TOISHTREMEDORRGE TH 5. NSCLCTIX. 20%F )8 DIER] ITnestind’
Batk & 70 5 T & A STV 5[86-88145. LB DIt N o WANESS & F W e B AT
HDRTWRW, Hiz, Fi& Ol TR DN L 1281 2 8E biThbh T
Vo ARGEETIE. MR IIES 2B B RtEEI & ORlik 217 5 1%, ZDRtk a2 —

TOWVWTHETZfroZ & & L,
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2. kx4
2.1, JER & MRRED R

RN IS I B 1 D u By MR &I B D IR G DS T REVE DB D 7o
B, 19754EH 520094F £ TIZHH AR A @B e THBIVIZEIER S N 10 iR 2 Wiz, iE
BIOWERIE. FIFETHWZSSIERIZMZ . 43 OBEQ B O EEIRIE. 10610 K
Wi SBIORAEREE. SEIORLEEREYE. 106]ORBEMEILEN. 38Ol 2 1
Wiz,

NestinlZ & 5. [ilifhie P o s O Fil~ —F — & U CORH TR OBt o 72012
. TS 10141 A T, 706 DR AAMTIA: U Tt N o0 RS (25 B D IEFE A, 154
DWALERLE. 100 OFERAE, THIOWMIREFEA, MIOHBFRIELE. 3BIDOFRFEE., 3
BIDORRER A, 3HIDIIEIEE) 2 v,

W NDIERIT S ARHYIZYIER S NizBik z2 15% PR @ R v < ) T THIE L.
FFPERRIEZ AR U7z T O i KEIfI A S 1R U ZeFFPEAREL A 5 3um D5 & Tl U 72
eI 2l U, SRR it L.

2.2, HERRAL

MU R 22X L ATTRART 74 VI E LEDH, FARRIL, &—RIURITRIL L
EHROBIFILZ Mz Tz, VFFI A —EDT7ay 7 DizH. ChemMate POD Blocking
Solution (Dako, Copenhagen, Denmark) % % il T5 77K E € 72D 5. Dako REAL Antibody
Diluent (Dako)IZ T YI R IR L IC /N S NI FE— bk Z A, VIR T300RRLS &
Tzo I LE—RIUKIZONVT, ZOHilks. 7a—r 4. kst HURREIE % B
X OTRUGEZLTITRT

“kbitkE LT, RY ~—iEiT X DHEHE 2RI L ZZENVISION+Dual Link Polymer

(Dako) % EIH T30 KL S ¥, LD T=HIZ. DAB+Liquid System (Dako) % S T557

7



MRS S B, MKTHRBFLIZOD, A~ bX T X DR Gz, BALK,
I DRPEMKRALS#1X. histostainer (Nichirei Biosciences, Tokyo, Japan)iZ & - Thitifr L

7“4-
o

2.3, SRR L S DR 5 ik

ZO-1 &N -cadherinld 55— & [Alkk. N -cadheriniZ it o€ b 2R3 2 % DD
flafh LA DN N & T iditiE DG Z & > T, ZO-1iEFlexner typed 1 £~ G
TIRuEy &R T B % ORI AR O RitE% %, Homer-Wright type TIZRE v T
DHMTREIT S Ky MROGHEGZ S > THPEE Lz, Nestinid, MEHINICI T S fafk
DB IR LGolgiBF iz BT 5 Fy MROBMAGZ b > TEHME L HE LTz,

WFNOHE b 2 A3 NOWBIERIZ X o THEARTEE « BRI 2 H Rt L
THSZITHIE S . SHBLERIC X D HERRIC T WA E UG A 135S 2 & L3 NDjwiBl
BEASWIRFICEE U7c ECHEHIE L. R LHERIRZRI Lc, ZO-1 TR N K &,

N -cadherin TILAPEHRMES A3 1E & 72 213 0>, nestinT b IMEFNEZORBGEMGBRD BN BT

B, o THEBROHEE TSRV & 5 ITLDHERE A 72,

24, et
HatHTIX. SPSS 9.0 software package (SPSS Inc., Chicago, IL, USA)Z T, B A 2%k

ExfToTe. HEAKMEEp <005 LT,
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3.1 RN IAIEESIZ 1T D a By MRS &R I 1) D R D 8

RIEFHREAL I X D BREHRE A, 4301 DIRPEREE 2 5 D0 TIEN -cadheriniTBGME & 70 5
SEBNZFED b7 o 72(X18-21b), ZO-1 IFIFLHIMBEENETH > 7= b DD(X18-21¢). 1
il D B DRI BT B TIRIZE D NIPERNT A8 2538 b vz (IX21c  insert),
ZO-1RVE 23388 & N BPEALASRIESIZ. =R b u /v Rak, 7ur/fR7o v aR
EHGETH Y. HER2IREMETH S Z LAMEPD LN TH Y, synaptophysin,
chromogranin-A, 3 X U'CD56/NCAMDWNWTIUZE W T HEMAIXA ST, RO
RN ST RS C db D I REMEIZ A E M T 3 - 72(38),

JPE 2 TR 9 0 & Bl ek N o0 s & D L2417 5 &, ZO-1(median 3K T mean, 0%
B 0% BI 0.23% % 18%, p <0.0001)F L TN -cadherin(median and mean, 0% %} 0% 35

X 0% % 33% p <0.000)DNFTIUZBNT b BBIERISITHEAERRD bz,

3.2, it T IE DR~ — A1 — & L T Dnestin

LCNECIZS 1. 1041(19.6%) 25851k & 72 0 . IESFHIIO K T B tEg 2532 b hv 7z (1K
22), —Ji. SCLCIZ254iH . Bathpilidfs 549 (0%). LCNECIZBIF B FGMEREHTHI & & okt
B CHEAENRD bNTz(p=0.013), LA DOFKIEET I D #5768 12 331F B nestin
OGRS G L& A, MLE AT 1SBII26I(13.3%), T EFEE 104134
(30%). WARARFEAEIZTHIP 1B (14.3%) TG BRD Gz, —T7, BEFEAIZ25HI. BHEH
ERFEA A, BB FEANE3MH, BHERFEAE3MI. B K LRI AEII3BNT DOV TGt L 7=

B TN RWTNGGIEFIZRD b e h o 72(3R9).
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4. B2

PPN S A I 31) B e By MG & I 133 1) B IPERE S D B mT REME D R A
5. N -cadherinlZ 2D &ME & 72 B1F 0>, ZO-1TH IFHZEEMAGBED HNIZDOATH -
T eho, WEBHHIZEWT o€y MG & BEICB T DRGSR, ZOo-1&
N -cadherinDRFMEAR DH EIT K > TERNBW OWBIA FIEEL B2 DD, MlithiR N5y ik iE
321X, LCNECRSCLC & W o Te i MR IES A& THB Y . KHITSCLCIINSCLCE £
DI ST #3872 5728, LCNEC &l F 721X SCLC & I A3 T A I S | K & 70 5
LallHAHTH S,

F iz, FEBH TN~ —H — L LT Mg Rm Ly NS, e
WG, HIPREES . 38 & OVRIRREE) & RPN o0 AT (et L2212 K % synaptophysin,
chromogranin-A, CDS6/NCAM)D DA ZEF b b, TN HIFANBHREZEIZB W TIA< H
WHRTWELDD, Wi OFEAERR W UEWERBEIZOVWTIRIZFEAEHM BN T
WRW, ARETTIE. ZO-1&N -cadherinAd 1 ¥ v MEEITHEIIRBEZ R L. ZDRTE
BBy PR LTWAEZ L 2R LTERERS, mEBIEICBIT D IHETIXR G
PEDHHNIRNT &IF. BB OLOOMBBEHiEGTE LTOAZR ST, uty Mg
DRIV LHERF & 0 5 BLED . WA OIS ES TRENE L B 5. ARHRELS
BHZBWTIZ. SO S BIIHER RITHE DS W THBB RIS ER SN B L DD,
LCNEC D BHERE BW D 1= D I ISR X DB B BETH B2, D L. HkpE
& UTHRN IR R 5 —J5. RN 20 SR OIS SRR E v, Bl
TEIZ R IZ I TV D, MRRNDIMBEZH SRV DOOMRNIIMEREA T
BIEESIE, RHLAIRRN T WNE L k. PERARTH S LI MELRENTEV[89].
ZO-172V  UN -cadherinZ ik N b BB & i 5~ — 7 — & U TH A Tt IS ©
& BHLCNECRSCLCITHBIT 5 & PROIIKZIT S5 T & T, BUEIZ KMl I BIhT

W5, fEN T IIBREZ AT D b ODMRNIIIBIEE & A S Wi OB EBER 2 T
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X5t b HB. B, ZO-1&N -cadherinlZ £ 5. HIBMEOHMESTREL D0 D
Lign,

Tl bR P S AR D FT i~ — 1 — & LT DnestinD Mgt D sd, “HEOEIA 2 i § 57
DITHERY VT AEOEETIE. aTTF7—%10%. B Z280%& 77U, mWESHET
50-6061 DIEHI 3N EE & DI DTz, HIrRIEBIBUT X D MGt 217 > o5 R, nestin
IXSCLCTIXRGEHIAA0% TH B DITEHE L. LCNECTIZRGHAIA319.6%I2 A B {L, #ist#
MIZ b HEEPR DN (p=0.013), BARIIZIE, SCLCIIRAA D TH 7% < Bk Z 5
LK u~<F VB TH 2 DI1ITx LT, LONECIEIUfAZED 21087 v~ F o h3Hlis
THDEVWOTBRDAEND DH. nestinDFETLD A MEZ & > THREN WML 2 B D Hh
% LR A~D AL DA RNZE T Z A TE UL, LCNEC & SCLCOF BB % R %
KT & 2 fetkdid 5. )i, figaty MZBIG-3 5K L& L Tnestnz b 25 L,
LCNECTiIZu €y MGz &84 < OMEHIICGIEGIRAD 5N TEBY, vty MG
ICRERNREB Z R LTIV RP o, ZHUE, LONECIZBIF 2 uty MEE, fhik
-ty MIEEE X UZO-1 &N -cadherin®JITEBFALL L TWD L3V A2, A7k b il
BIEDOELNDBABN TS D THE L EZBND,

2B ARG R, TAENSCLCA b R4 U7ZLCNECASSCLC & [alfk D5 #1035 25 31
THBLEDFERERET S DD TIEZAR K. LCNECE &Lk N 7 i OIS B4 %2 % 2

5 ETSCLCE DR HFIBRREZEZ 55 bDEBZZLND.
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5. REOBFHZIBIT DA &R

il IC B W THRPE iz Ak & 3 DAREBIFR AT, HaRIEBIA G oozl
b, ZOMONEETIEE LT & D217 o Tz I O FAE RN 7Z1) T b %8 X
JiR i1 >R R terminal respiratory unitFHSRAMEE S LTV B[90]—F5. RN 23 AN oD 78 4= REdh
ZOWTIEM—SNERBEPFLNTHRNWED., ThHZ RT3 YMIT OV TIEE
mDRMABDH D, TIZ L. BB ERES DS WESED—DTH V. B ITE AW
¥R Mg 2 R U lepidic growth patternZfED7RNZ LR ED 6. ilitiie P i & o
EON N L 72D T L BFEITS V. fiE> T ARGEHT X Y SRR B W B0 2 Bl
MBI NI bDEEALND,

NestinZ, Jlithi#R N3 MBS OB Bl~ —F1 — & U THEEBMNIZIN T 5 729121F. nestin
B ESER] & nestinkEMERERTIZ B D ERHIN B2V AR 2B D BERDH Y. 4HROEH

IR KD BN D,
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HE

N-cadherin

18 il 12 B 1 D S RMAL 71T & B BRahndi R

iR DAL T B % 7R 9o

HEZuf4(a) THD S N7 B RS TIX. N -cadherin(b)$ X U'ZO-1(c)IZBHEGIZ A b i
Pol,
Scale Bar = 100 um
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HE

N-cadherin

B19  FHERERE 231 D R L 71T X DBk R

ERERIN RN R T TR e N
HEf:4#(a) TRl b NI 54 eREE TIX. N -cadherin(b)3 & TZO-1(c)ITFtk4&id 4 b s

Pot,
Scale Bar =200 um
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HE

N-cadherin

X120  REAIRIRAE 1T B 1T B AEflRkb 221z X B ahs

REAE DR DR AT WL % R g,

HEZf4(a) THD b N7 B RS TIX. N -cadherin(b)3 X U'ZO-1(c)IZBEEGIZ A H i
Pol,

Scale Bar = 100 um
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HE

N-cadherin

21 R IS BT B AP E T & D Bk R

B oMM 2R T,

HEH:ff(a) TR b N E RS TlX. N -cadherin(b)3 & TZO-1(e)ITFEAIZ A B i
Mok, EEL., BIMRO-IT. ZO-15HE 358D bhiz(c : insert).

Scale Bar =200 um
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HE

N-cadherin

%22 LCNECIZBIF Bnestind Gl ikl 221z & B Meatis 5t

Jili AL AR P 9 WA (LCNEC) D MLk AT W22 s 3
Jifsss D — BB 12 nestin P PE RIS AN ER8 & iz (a). [RIFEIS CIXIRE D kI a4 H3 3
HHNDb). FHzuBy MEETOLRIEEAA DN (C @ &),

L. vy MEEIZBIT DR « BRI O 2 TR < BRI O RS
M OV & AT 2 2 LT iz(c).
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£7 BIETHWIEH UL, 7u—"50. REEWRE. Boex. PURBEE . B X OHRREER

itk 7 u— %4, REEYE ket PURIRTEAL 5k EINERS

anti ZO-1 -*, rabbit polyclonal Zymed Laboratories”’ proteinase K 8557 1:50

anti N-cadherin 6G11, mouse monoclonal Dako TEREE K 105°C 15%) 1:50

anti synaptophysin 27G12, mouse monoclonal Nichirei Bioscience® TEREME W 105°C 1597 T RS bk
anti chromogranin-A A0430, rabbit polyclonal Dako 7 T UEBREMEWE 120°C 1057 1:500

anti CD56/NCAM 1B6, mouse monoclonal Nichirei Bioscience 7 T UMEREMEE 120°C 1057 T RB Ak
anti Nestin 10C2, mouse monoclonal Abcam TERE#E W 105°C 1555 1:5000

a epitope; residues 463-1109 of ZO-1
b Zymed Laboratories, San Francisco, USA
¢ Nichirei Bioscience, Tokyo, Japan



K8 IRERE 2 2T DIITIUT D PR 2IT K DRGSR

G eRn I ENE )
Total Syn. Ch-A. CD56. N-cadherin  ZO-1
Jiti 3 133%)  0(0%)  0(0%)  0(0%)  0(0%)
H 10 2(20%)  0(0%)  0(0%)  0(0%)  0(0%)
Heils 10 1(10%)  0(0%)  0(0%)  0(0%)  0(0%)
JRE/EE 10 0(0%)  0(0%)  0(0%)  0(0%)  0(0%)
LA 10 1(10%) 1%(10%) 1*(10%) 0(0%) 17(10%)

Syn : synaptophysin, Ch-A : chromogranin-A, CD56 : CD56/NCAM

* W OBIEGIER HHES TA LNz, YHRIEBIIE TR bu T o ZERB LT 0 727 0 o ZEEBENETH Y . EOFLENN T b
5T &0, MRENTIIEEOAZAT 5 RIMVEALEE & 2B S iz,

TZO-1BMEAG 338D b NIZRIMMEALEIESE,. =R bu U285k, 7ul A7 u 286 BEETH V. HERAIBENTH 5 2 L 23S
HHNTHY, synaptophysin, chromogranin-A, 3 X TPCD56/NCAMDWFT IIZBWT LIGHAIIE ST, AR EDOMRN IS TH 5
AIREPEIX B ERNTH - Tz,

39



R PRSI I IZ 33 1) D nestindD SE R ARAL AT K B B is gL

R PESE BB )
Total Nestin
Lung 76 10 (13.2%)
LCNEC 51 10 (19.6%)*
SCLC 25 0 (0%)*
Pancreas 25 0 (0%)
Gastrointestine 15 2 (13.3%)
Uterus 10 3 (30.0%)
Urinary tract 7 1 (14.3%)
Head and neck 4 0 (0%)
Bile duct 3 0 (0%)
Ovary 3 0 (0%)
Breast 3 0 (0%)
146

*p=0.013 (Mann-Whitney U-test)

90

16 (11.0%)



=&

XA
V] W\

KRIFEDE LDHEK23ITRT, FIFETIE. phikaEy b EhlithiRN T ESEO oy b
Wi &, TBRRVITEIEL T D13, AR L A2 X S Bt TZO-1 &N -cadherin® JRITE D
HMEILTWBZ e ERLE,

L, fhiguy hoSRE LTI & L TORATBHETAL NIRRT EY b
ZRVWTHED, F2ETIR XY BHohiko €y MTEW. iPSH 5B & Wiz phigo £
v b &R & LT, FFPEMEZHWELC-MS/MSHiHT & APEXIZ X BfFTICE D . A%
7 DN RN 24T o Teo B TFIE D B b D DEAROMFENE: & 75 R Y IR
IZX D, nestinpfft oy ORI 5T & LTRES T,

S HIT. WIRTIE. HIFEF2ROFR 2RI U ZARHE ELS W~ OIS AT RETEIZ DU
T Lz, IR i iz BIr 3 u By MRE & 2B B E o s o wf
REVED D 213D, BTz I8tk N o WAIESSS D Se ettt b = — 7 — & L TnestinD A YEZ B
at L7z,

RHFZENE. FliAx OREEM: % A3 2 RN IR I DWW T, WIBERI DM X D 21
W« Wit - PRREOUEE < BB Z HIEL TV S, AN s O L B O fiFi]
DI=DHIT, ZDORMNRIBETH D 0By MEEIZOVWT, fitaEy b oML W
BN D, oy FOBRBIBRRV UBEBHERIZE G2 2@I L L5 & L
Teo T2l RFERWTRGEBREICIEE D, figaEy MBI ZhTho|
FORRBEBRPHEBRICOWTIEREINTEL T, SHRORKEIBRHAFETH 5.

ko By b OARRN T IERIZB T2ty MEED. BOMBMEIZE D, 255
BRI ZERT 20D EEZH6ND, JBRRIEMEERR O UHERFRERE ORI R ES D
FERPEDO—DOTHH 5. BRICK > TEHRS N, ORI A ED 5T

& Fzcarcinogenesis%, embryogenesisQfIRZBME LTT 7u—F35Z L. 4%DOE

91



FHRICBVWTHHEEZEZOND, EHIT, PA2DT7a—FITX D, e
Y BB B D BEAR 1T T FiB Wi~ — I — ORI PEDOHIEDOF B, & L

=\,

92



: IPSHIRUIZ X 5 RBA IR

<

e LB D B CAlAL

Sl

H%%U%fylwbﬁ%ﬁg

ﬂéﬁﬁ%lﬁ%ﬁlﬂﬁl
—— mmm """"

FRRIA S AR 2 IO B CALRRAL

* O

W e FAEL AT 1
: BEEouty Mk

R B2 T
, ] Z0-1
N -cadherin

nestin

X23 AWFEDE L
93



B

AWREEITTDIEHED ., HHEIIRE, JHikE ZPSEVEEEE LSRR
KEFEBEABRRERIE RV E M S R T AR HEERR I e, SRERERA
[BIRS B BIAFIERVEM S R T AP AERUEREZ A Nl B Ic RN 2 L T

Fo, PR RER AR ARIATIERIER Y AT AR SRR Ml 7k
VR AV ol B 3

ABFRIZB T —E L TRIEMMIL IOV THINTI TO ZHEZ2B 0 £ LR R—
L ENE R e A ] e R T | LAY ol B S

EE2FIZIBUF DiPSHID R & REABIEDOER TIE. BRI e IF S 58
A o HAERMERAPIEE v 2 — o) I —Jed: bk — R e ICEUE Dt 2 Wiz 12 &
FLEZLiREHOBZRLET, UL, E2RETHEREINBI S AT AR ST
TefEnie, MOTATBUE N R TERERE  ThRRERM ) T/ a U —d AT —
a VORI EE L IOEH N LT

2. BWRBII RS OKAES. R Z Yy 7OEK. KREGEDHERIZIZIATATDR

B

i

D, TEXE|ETHDhZWIERWEZ LITEH#DOEZLRLET,

94



23 3k

[1] MSTATBOE NENLS AWFIEE 2 — S A MR v 2 —BAEEY —E .
http://ganjoho.jp/professional/statistics/digest/digest01.html

[2] Travis WD BE M-HH, Harris CC editor. Pathology and Genetics of Tumours of the Lung,
Pleura, Thymus and Heart. World Health Organization Classification of Tumours 10. 2004.
[3] Nicholson SA, Beasley MB, Brambilla E, Hasleton PS, Colby TV, Sheppard MN, et al.

Small cell lung carcinoma (SCLC): a clinicopathologic study of 100 cases with surgical specimens.
Am J Surg Pathol. 2002;26(9):1184-97.

[4] Kloppel G. Tumour biology and histopathology of neuroendocrine tumours. Best Pract
Res Clin Endocrinol Metab. 2007;21(1):15-31.
[5] Travis WD, Linnoila RI, Tsokos MG, Hitchcock CL, Cutler GB, Jr., Nieman L, et al.

Neuroendocrine tumors of the lung with proposed criteria for large-cell neuroendocrine carcinoma.
An ultrastructural, immunohistochemical, and flow cytometric study of 35 cases. Am J Surg Pathol.
1991;15(6):529-53.

[6] Colby TV KM TW, editors. Tumors of the lower respiratory tract. Armed Forces Institute
of Pathology. 1995:248-57.

[7] Arrigoni MG, Woolner LB, Bernatz PE. Atypical carcinoid tumors of the lung. J Thorac
Cardiovasc Surg. 1972;64(3):413-21.

[8] Carretta A, Ceresoli GL, Arrigoni G, Canneto B, Reni M, Cigala C, et al. Diagnostic and
therapeutic management of neuroendocrine lung tumors: a clinical study of 44 cases. Lung Cancer.
2000;29(3):217-25.

[9] Garcia-Yuste M, Matilla JM, Alvarez-Gago T, Duque JL, Heras F, Cerezal LJ, et al.
Prognostic factors in neuroendocrine lung tumors: a Spanish Multicenter Study. Spanish Multicenter
Study of Neuroendocrine Tumors of the Lung of the Spanish Society of Pneumonology and Thoracic
Surgery (EMETNE-SEPAR). Ann Thorac Surg. 2000;70(1):258-63.

[10] Gould VE, Linnoila RI, Memoli VA, Warren WH. Neuroendocrine cells and
neuroendocrine neoplasms of the lung. Pathol Annu. 1983;18 Pt 1:287-330.

[11] Jiang SX, Kameya T, Shoji M, Dobashi Y, Shinada J, Yoshimura H. Large cell
neuroendocrine carcinoma of the lung: a histologic and immunohistochemical study of 22 cases. Am
J Surg Pathol. 1998;22(5):526-37.

[12] Naranjo Gomez JM, Gomez Roman JJ. Behaviour and survival of high-grade
neuroendocrine carcinomas of the lung. Respir Med. 2010;104(12):1929-36.

[13] Peng WX, Sano T, Oyama T, Kawashima O, Nakajima T. Large cell neuroendocrine
carcinoma of the lung: a comparison with large cell carcinoma with neuroendocrine morphology and
small cell carcinoma. Lung Cancer. 2005;47(2):225-33.

[14] Takei H, Asamura H, Maeshima A, Suzuki K, Kondo H, Niki T, et al. Large cell
neuroendocrine carcinoma of the lung: a clinicopathologic study of eighty-seven cases. J Thorac
Cardiovasc Surg. 2002;124(2):285-92.

[15] Warren WH, Faber LP, Gould VE. Neuroendocrine neoplasms of the lung. A
clinicopathologic update. J Thorac Cardiovasc Surg. 1989;98(3):321-32.

[16] Warren WH, Gould VE, Faber LP, Kittle CF, Memoli VA. Neuroendocrine neoplasms of
the bronchopulmonary tract. A classification of the spectrum of carcinoid to small cell carcinoma
and intervening variants. J Thorac Cardiovasc Surg. 1985;89(6):819-25.

95



[17] Asamura H, Kameya T, Matsuno Y, Noguchi M, Tada H, Ishikawa Y, et al.

Neuroendocrine neoplasms of the lung: a prognostic spectrum. J Clin Oncol. 2006 1;24(1):70-6.

[18] FeL B I EE RN ST ORISR N 3 e +/Daiiase ) 1ITxbd 53 R

TI7F v HB#BA Y T h v O it sl B L Dpilot study.
https://upload.umin.ac.jp/cgi-open-bin/ctr/ctr.cgi?function=brows&action=brows&type
=summary&recptno=R000001606&language=J

[19] il U R A& PN 43 4 Large cell neuroendocrine carcinoma (LCNEC) 1Z%H9 %

SRATTFUHAY )T PERPEEDE OHEER.
https://upload.umin.ac.jp/cgi-open-bin/ctr/ctr.cgi?function=brows&action=brows&type
=summary&recptno=R000005709&language=J]

[20] Wippold FJ, 2nd, Perry A. Neuropathology for the neuroradiologist: rosettes and

pseudorosettes. AINR Am J Neuroradiol. 2006;27(3):488-92.

[21] Koch P, Opitz T, Steinbeck JA, Ladewig J, Brustle O. A rosette-type, self-renewing

human ES cell-derived neural stem cell with potential for in vitro instruction and synaptic integration.

Proc Natl Acad Sci U S A. 2009;106(9):3225-30.

[22] Elkabetz Y, Panagiotakos G, Al Shamy G, Socci ND, Tabar V, Studer L. Human ES cell-

derived neural rosettes reveal a functionally distinct early neural stem cell stage. Genes Dev.

2008;22(2):152-65.

[23] Aaku-Saraste E, Hellwig A, Huttner WB. Loss of occludin and functional tight junctions,

but not ZO-1, during neural tube closure--remodeling of the neuroepithelium prior to neurogenesis.

Dev Biol. 1996;180(2):664-79.

[24] Nishimura T, Takeichi M. Shroom3-mediated recruitment of Rho kinases to the apical cell

junctions regulates epithelial and neuroepithelial planar remodeling. Development.

2008;135(8):1493-502.

[25] Stevenson BR, Siliciano JD, Mooseker MS, Goodenough DA. Identification of ZO-1: a

high molecular weight polypeptide associated with the tight junction (zonula occludens) in a variety

of epithelia. J Cell Biol. 1986;103(3):755-66.

[26] Itoh M, Nagafuchi A, Yonemura S, Kitani-Yasuda T, Tsukita S, Tsukita S. The 220-kD

protein colocalizing with cadherins in non-epithelial cells is identical to ZO-1, a tight junction-

associated protein in epithelial cells: cDNA cloning and immunoelectron microscopy. J Cell Biol.

1993;121(3):491-502.

[27] Tsukita S, Yamazaki Y, Katsuno T, Tamura A, Tsukita S. Tight junction-based epithelial

microenvironment and cell proliferation. Oncogene. 2008;27(55):6930-8.

[28] Katsuno T, Umeda K, Matsui T, Hata M, Tamura A, Itoh M, et al. Deficiency of zonula

occludens-1 causes embryonic lethal phenotype associated with defected yolk sac angiogenesis and

apoptosis of embryonic cells. Mol Biol Cell. 2008;19(6):2465-75.

[29] Hatta K, Takeichi M. Expression of N-cadherin adhesion molecules associated with early

morphogenetic events in chick development. Nature. 1986;320(6061):447-9.

[30] Hatta K, Takagi S, Fujisawa H, Takeichi M. Spatial and temporal expression pattern of N-

cadherin cell adhesion molecules correlated with morphogenetic processes of chicken embryos. Dev

Biol. 1987;120(1):215-27.

[31] Shinoura N, Paradies NE, Warnick RE, Chen H, Larson JJ, Tew JJ, et al. Expression of N-

cadherin and alpha-catenin in astrocytomas and glioblastomas. Br J Cancer. 1995;72(3):627-33.

[32] Liu ZJ, Xiao M, Balint K, Smalley KS, Brafford P, Qiu R, et al. Notch1 signaling

promotes primary melanoma progression by activating mitogen-activated protein

kinase/phosphatidylinositol 3-kinase-Akt pathways and up-regulating N-cadherin expression. Cancer

96



Res. 2006;66(8):4182-90.

[33] Shimono R, Matsubara S, Takamatsu H, Fukushige T, Ozawa M. The expression of
cadherins in human neuroblastoma cell lines and clinical tumors. Anticancer Res. 2000;20(2A):917-
23.

[34] Reyes-Mugica M, Meyerhardt JA, Rzasa J, Rimm DL, Johnson KR, Wheelock MJ, et al.
Truncated DCC reduces N-cadherin/catenin expression and calcium-dependent cell adhesion in
neuroblastoma cells. Lab Invest. 2001;81(2):201-10.

[35] Utsuki S, Oka H, Sato Y, Tsutiya B, Kondo K, Tanizaki Y, et al. E, N-cadherins and beta-
catenin expression in medulloblastoma and atypical teratoid/rhabdoid tumor. Neurol Med Chir
(Tokyo). 2004;44(8):402-6; discussion 7.

[36] Masuya D, Liu D, Ishikawa S, Yamamoto Y, Huang CL, Yokomise H. Large cell
carcinoma with neuroendocrine morphology of the lung. Jpn J Thorac Cardiovasc Surg.
2006;54(1):31-4.

[37] Zacharias J, Nicholson AG, Ladas GP, Goldstraw P. Large cell neuroendocrine carcinoma
and large cell carcinomas with neuroendocrine morphology of the lung: prognosis after complete
resection and systematic nodal dissection. Ann Thorac Surg. 2003;75(2):348-52.

[38] Pappin DJ, Hojrup P, Bleasby AJ. Rapid identification of proteins by peptide-mass
fingerprinting. Curr Biol. 1993;3(6):327-32.

[39] Addis MF, Tanca A, Pagnozzi D, Crobu S, Fanciulli G, Cossu-Rocca P, et al. Generation
of high-quality protein extracts from formalin-fixed, paraffin-embedded tissues. Proteomics.
2009;9(15):3815-23.

[40] Azimzadeh O, Barjaktarovic Z, Aubele M, Calzada-Wack J, Sarioglu H, Atkinson MJ, et
al. Formalin-fixed paraffin-embedded (FFPE) proteome analysis using gel-free and gel-based
proteomics. Journal of proteome research. 2010;9(9):4710-20.

[41] Balgley BM, Guo T, Zhao K, Fang X, Tavassoli FA, Lee CS. Evaluation of archival time
on shotgun proteomics of formalin-fixed and paraffin-embedded tissues. Journal of proteome
research. 2009;8(2):917-25.

[42] Bateman NW, Sun M, Bhargava R, Hood BL, Darfler MM, Kovatich AJ, et al.
Differential proteomic analysis of late-stage and recurrent breast cancer from formalin-fixed
paraffin-embedded tissues. Journal of proteome research. 2010;10(3):1323-32.

[43] Fowler CB, O'Leary TJ, Mason JT. Protein mass spectrometry applications on FFPE tissue
sections. Methods in molecular biology 2011;724:281-95.

[44] Geoui T, Urlaub H, Plessmann U, Porschewski P. Extraction of proteins from formalin-
fixed, paraffin-embedded tissue using the Qproteome extraction technique and preparation of tryptic
peptides for liquid chromatography/mass spectrometry analysis. Current protocols in molecular
biology. 2010;Chapter 10:Unit 10 27 1-12.

[45] Guo T, Wang W, Rudnick PA, Song T, Li J, Zhuang Z, et al. Proteome analysis of
microdissected formalin-fixed and paraffin-embedded tissue specimens. J Histochem Cytochem.
2007;55(7):763-72.

[46] Hewitt SM, Takikita M, Abedi-Ardekani B, Kris Y, Bexfield K, Braunschweig T, et al.
Validation of proteomic-based discovery with tissue microarrays. Proteomics Clin Appl. 2008;2(10-
11):1460-6.

[47] Hood BL, Conrads TP, Veenstra TD. Mass spectrometric analysis of formalin-fixed
paraffin-embedded tissue: unlocking the proteome within. Proteomics. 2006;6(14):4106-14.

[48] Negishi A, Masuda M, Ono M, Honda K, Shitashige M, Satow R, et al. Quantitative
proteomics using formalin-fixed paraffin-embedded tissues of oral squamous cell carcinoma. Cancer

97



Sci. 2009;100(9):1605-11.

[49] Nishimura T, Nomura M, Tojo H, Hamasaki H, Fukuda T, Fujii K, et al. Proteomic
analysis of laser-microdissected paraffin-embedded tissues: (2) MRM assay for stage-related
proteins upon non-metastatic lung adenocarcinoma. Journal of proteomics. 2010;73(6):1100-10.
[50] Kawamura T, Nomura M, Tojo H, Fujii K, Hamasaki H, Mikami S, et al. Proteomic
analysis of laser-microdissected paraffin-embedded tissues: (1) Stage-related protein candidates
upon non-metastatic lung adenocarcinoma. Journal of proteomics. 2010;73(6):1089-99.

[51] Hood BL, Darfler MM, Guiel TG, Furusato B, Lucas DA, Ringeisen BR, et al. Proteomic
analysis of formalin-fixed prostate cancer tissue. Mol Cell Proteomics. 2005;4(11):1741-53.

[52] Nazarian J, Santi M, Hathout Y, Macdonald TJ. Protein profiling of formalin fixed
paraffin embedded tissue: Identification of potential biomarkers for pediatric brainstem glioma.
Proteomics Clin Appl. 2008;2(6):915-24.

[53] Scicchitano MS, Dalmas DA, Boyce RW, Thomas HC, Frazier KS. Protein extraction of
formalin-fixed, paraffin-embedded tissue enables robust proteomic profiles by mass spectrometry. J
Histochem Cytochem. 2009;57(9):849-60.

[54] Ono A, Kumai T, Koizumi H, Nishikawa H, Kobayashi S, Tadokoro M. Overexpression
of heat shock protein 27 in squamous cell carcinoma of the uterine cervix: a proteomic analysis
using archival formalin-fixed, paraffin-embedded tissues. Hum Pathol. 2009;40(1):41-9.

[55] Stauber J, MacAleese L, Franck J, Claude E, Snel M, Kaletas BK, et al. On-tissue protein
identification and imaging by MALDI-ion mobility mass spectrometry. Journal of the American
Society for Mass Spectrometry. 2010;21(3):338-47.

[56] Nirmalan NJ, Harnden P, Selby PJ, Banks RE. Mining the archival formalin-fixed
paraffin-embedded tissue proteome: opportunities and challenges. Molecular bioSystems.
2008;4(7):712-20.

[57] Huang SK, Darfler MM, Nicholl MB, You J, Bemis KG, Tegeler TJ, et al. LC/MS-based
quantitative proteomic analysis of paraffin-embedded archival melanomas reveals potential
proteomic biomarkers associated with metastasis. PloS one. 2009;4(2):e4430.

[58] Tian Y, Zhang H. Isolation of proteins by heat-induced extraction from formalin-fixed,
paraffin-embedded tissue and preparation of tryptic peptides for mass spectrometric analysis.
Current protocols in molecular biology. 2010;Chapter 10:Unit 10 26 1-7.

[59] Nirmalan NJ, Hughes C, Peng J, McKenna T, Langridge J, Cairns DA, et al. Initial
development and validation of a novel extraction method for quantitative mining of the formalin-
fixed, paraffin-embedded tissue proteome for biomarker investigations. Journal of proteome research.
2011;10(2):896-906.

[60] Matsuda KM, Chung JY, Hewitt SM. Histo-proteomic profiling of formalin-fixed,
paraffin-embedded tissue. Expert review of proteomics. 2010;7(2):227-37.

[61] Sprung RW, Jr., Brock JW, Tanksley JP, Li M, Washington MK, Slebos RJ, et al.
Equivalence of protein inventories obtained from formalin-fixed paraffin-embedded and frozen
tissue in multidimensional liquid chromatography-tandem mass spectrometry shotgun proteomic
analysis. Mol Cell Proteomics. 2009;8(8):1988-98.

[62] Tanca A, Pagnozzi D, Falchi G, Tonelli R, Rocca S, Roggio T, et al. Application of 2-D
DIGE to formalin-fixed, paraffin-embedded tissues. Proteomics. 2011;11(5):1005-11.

[63] Xu H, Yang L, Wang W, Shi SR, Liu C, Liu Y, et al. Antigen retrieval for proteomic
characterization of formalin-fixed and paraffin-embedded tissues. Journal of proteome research.
2008;7(3):1098-108.

[64] Ong SE, Blagoev B, Kratchmarova I, Kristensen DB, Steen H, Pandey A, et al. Stable

98



isotope labeling by amino acids in cell culture, SILAC, as a simple and accurate approach to
expression proteomics. Mol Cell Proteomics. 2002;1(5):376-86.

[65] Unwin RD, Pierce A, Watson RB, Sternberg DW, Whetton AD. Quantitative proteomic
analysis using isobaric protein tags enables rapid comparison of changes in transcript and protein
levels in transformed cells. Mol Cell Proteomics. 2005;4(7):924-35.

[66] Takahashi K, Yamanaka S. Induction of pluripotent stem cells from mouse embryonic and
adult fibroblast cultures by defined factors. Cell. 2006;126(4):663-76.

[67] Fusaki N, Ban H, Nishiyama A, Saeki K, Hasegawa M. Efficient induction of transgene-
free human pluripotent stem cells using a vector based on Sendai virus, an RNA virus that does not
integrate into the host genome. Proc Jpn Acad Ser B Phys Biol Sci. 2009;85(8):348-62.

[68] Futcher B, Latter GI, Monardo P, McLaughlin CS, Garrels JI. A sampling of the yeast
proteome. Mol Cell Biol. 1999;19(11):7357-68.

[69] Mallick P, Schirle M, Chen SS, Flory MR, Lee H, Martin D, et al. Computational
prediction of proteotypic peptides for quantitative proteomics. Nat Biotechnol. 2007;25(1):125-31.
[70] Keller A, Eng J, Zhang N, Li XJ, Aebersold R. A uniform proteomics MS/MS analysis
platform utilizing open XML file formats. Mol Syst Biol. 2005;1:2005.0017.

[71] Braisted JC, Kuntumalla S, Vogel C, Marcotte EM, Rodrigues AR, Wang R, et al. The
APEX Quantitative Proteomics Tool: generating protein quantitation estimates from LC-MS/MS
proteomics results. BMC Bioinformatics. 2008;9:529.

[72] Vogel C, Marcotte EM. Calculating absolute and relative protein abundance from mass
spectrometry-based protein expression data. Nat Protoc. 2008;3(9):1444-51.

[73] Fu X, Gharib SA, Green PS, Aitken ML, Frazer DA, Park DR, et al. Spectral index for
assessment of differential protein expression in shotgun proteomics. Journal of proteome research.
2008;7(3):845-54.

[74] Ono M, Shitashige M, Honda K, Isobe T, Kuwabara H, Matsuzuki H, et al. Label-free
quantitative proteomics using large peptide data sets generated by nanoflow liquid chromatography
and mass spectrometry. Mol Cell Proteomics. 2006;5(7):1338-47.

[75] Ishihama Y, Oda Y, Tabata T, Sato T, Nagasu T, Rappsilber J, et al. Exponentially
modified protein abundance index (emPAI) for estimation of absolute protein amount in proteomics
by the number of sequenced peptides per protein. Mol Cell Proteomics. 2005;4(9):1265-72.

[76] Old WM, Meyer-Arendt K, Aveline-Wolf L, Pierce KG, Mendoza A, Sevinsky JR, et al.
Comparison of label-free methods for quantifying human proteins by shotgun proteomics. Mol Cell
Proteomics. 2005;4(10):1487-502.

[77] Paoletti AC, Parmely TJ, Tomomori-Sato C, Sato S, Zhu D, Conaway RC, et al.
Quantitative proteomic analysis of distinct mammalian Mediator complexes using normalized
spectral abundance factors. Proc Natl Acad Sci U S A. 2006;103(50):18928-33.

[78] Powell DW, Weaver CM, Jennings JL, McAfee KJ, He Y, Weil PA, et al. Cluster analysis
of mass spectrometry data reveals a novel component of SAGA. Mol Cell Biol. 2004;24(16):7249-
59.

[79] Lu P, Vogel C, Wang R, Yao X, Marcotte EM. Absolute protein expression profiling
estimates the relative contributions of transcriptional and translational regulation. Nat Biotechnol.
2007;25(1):117-24.

[80] Park D, Xiang AP, Mao FF, Zhang L, Di CG, Liu XM, et al. Nestin is required for the
proper self-renewal of neural stem cells. Stem Cells. 2010;28(12):2162-71.

[81] Tao YS, Edwards RA, Tubb B, Wang S, Bryan J, McCrea PD. beta-Catenin associates
with the actin-bundling protein fascin in a noncadherin complex. J Cell Biol. 1996;134(5):1271-81.

99



[82] Boulton SJ, Jackson SP. Components of the Ku-dependent non-homologous end-joining
pathway are involved in telomeric length maintenance and telomeric silencing. Embo J.
1998;17(6):1819-28.

[83] Chin MH, Mason MJ, Xie W, Volinia S, Singer M, Peterson C, et al. Induced pluripotent
stem cells and embryonic stem cells are distinguished by gene expression signatures. Cell Stem Cell.
2009;5(1):111-23.

[84] Ghosh Z, Wilson KD, Wu Y, Hu S, Quertermous T, Wu JC. Persistent donor cell gene
expression among human induced pluripotent stem cells contributes to differences with human
embryonic stem cells. PloS one. 2010;5(2):e8975.

[85] Marchetto MC, Yeo GW, Kainohana O, Marsala M, Gage FH, Muotri AR. Transcriptional
signature and memory retention of human-induced pluripotent stem cells. PloS one. 2009;4(9):¢7076.
[86] Janikova M, Skarda J, Dziechciarkova M, Radova L, Chmelova J, Krejci V, et al.
Identification of CD133+/nestin+ putative cancer stem cells in non-small cell lung cancer. Biomed
Pap Med Fac Univ Palacky Olomouc Czech Repub. 2010;154(4):321-6.

[87] Ryuge S, Sato Y, Wang GQ, Matsumoto T, Jiang SX, Katono K, et al. Prognostic
significance of nestin expression in resected non-small cell lung cancer. Chest. 2011;139(4):862-9.
[88] Chen Z, Wang T, Luo H, Lai Y, Yang X, Li F, et al. Expression of nestin in lymph node
metastasis and lymphangiogenesis in non-small cell lung cancer patients. Hum Pathol.
2010;41(5):737-44.

[89] Iyoda A, Hiroshima K, Toyozaki T, Haga Y, Fujisawa T, Ohwada H. Clinical
characterization of pulmonary large cell neuroendocrine carcinoma and large cell carcinoma with
neuroendocrine morphology. Cancer. 2001;91(11):1992-2000.

[90] Yatabe Y, Mitsudomi T, Takahashi T. TTF-1 expression in pulmonary adenocarcinomas.
Am J Surg Pathol. 2002;26(6):767-73.

100



SERXIC DV TIIZMAZIBBR D DB SN TWET A, SEESE (KR
. FRF)DHFFHEZFTLLENEO, WEXRFETEEFEL - 2RALTHEYFE
AJO

WX(E, BFOY—FILELTHREMNOAFASNATNET, ZHL TS5
BREXZHLC ENTEET, FLLETRDY VI EZEZTELSESLY,

#x 1) doi:10.1007/s00428-011-1120-7

#X 2 doil0.1097/JT0. 0b013e3181ad8631
X 3 doi:10.1111/]. 1440-1827. 2009. 02417.
#x 4 doi:10.1002/cncr. 24948

#x 5  doi:10.1007/s10014-010-0274-8

#x 6  doi:10.2176/nmc.51.315

#X 7)  doi:10.2176/nme. 51. 319

X 8  doi:10.2340/00015555-1295



http://dx.doi.org/10.1007/s00428-011-1120-z�
http://dx.doi.org/10.1097/JTO.0b013e3181ad8631�
http://dx.doi.org/10.1111/j.1440-1827.2009.02417.x�
http://dx.doi.org/10.1002/cncr.24948�
http://dx.doi.org/10.1007/s10014-010-0274-8�
http://dx.doi.org/10.2176/nmc.51.315�
http://dx.doi.org/10.2176/nmc.51.319�
http://www.medicaljournals.se/acta/content/?doi=10.2340/00015555-1295&preview=1�




	学位論文タイトル
	学位論文本文
	参考論文(雑誌掲載論文から構成）

