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ABSTRACT — In the pathological diagnosis of lung cancer, the expression of certain transcription factors is im-
portant as differentiation markers and for predicting underlying molecular abnormalities. TTF-1 is a master
regulator of lung differentiation, and TTF-1-positive lung adenocarcinomas frequently harbor mutually exclusive
driver mutations, such as EGFR and ALK. Furthermore, some studies have reported that TTF-1 itself is important
for the survival of cancers. HNF4q, which is involved in gastrointestinal epithelial differentiation, is mutually ex-
clusive with TTF-1 in lung cancer, and HNF4o-positive lung adenocarcinomas frequently harbor a TTF-1 gene-
inactivating mutation/hypermethylation and KRAS mutation. SALL4, an embryonic tumor marker, is highly ex-
pressed in high-grade fetal adenocarcinoma. SALL4 is attracting attention as a new oncogene and a target for mo-
lecular therapy. In EMT-type lung cancer, the loss of chromatin remodeling factors, such as SMARCA4 and
SMARCAZ2, has been observed, and in recent years, a new disease concept known as SMARCA4-deficient dedif-
ferentiated tumor has been proposed. It was recently reported that small-cell carcinomas can be classified into
four molecular subtypes depending on four transcription factors: ASCL1, NEURODI1, POU2F3, and YAPI1. Based
on my own pathological research on lung cancer, I will briefly explain these transcription factors and regulators
related to the pathological diagnosis.
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YRGS Y — 7y PELTHIEHShTw

B ABEMS 5 H) 2 CEETH L. MiOBEKICHE 2
HN¥ TTF-1 25833 S MiltRa 1L, EGFR, ALK 7= &R
PRI & 72 DA H P 72 B 5 4 N — 28B4 EHE A
L, £72, TTF1 ZDbDVFEDOHEAFIZE 5 TEETDH
L THHMELH L. ML LEOSMUICEE 2 iGN
¥ HNF4a &, WifEIcB W Tid TTF-1 & I 3MHE P <
&, HNF4o BtEONilE & TTF-1 #{a T O S
TUZES - 5 X2 F Lk, KRAS 25 % W14 L, EGFR,
ALK 2 ED R 5 A N—ZBI3HTH 5. WML NE 5
v —A—r LTHMSNT S SALLY 1, wEMEEIE
PEEo~—A—& LTash, EUHICEGT2EE

SMARCA4, SMARCA2 2o r7uxF > YET) ¥ 7
KT DRI AL N, F 7 ¥4 Tk SMARCA4-
deficient dedifferentiated tumor & \» 9 ¥ L W% B &
DM SN Tnb, JEE, MRS B WT, ASCLL,
NEURODI, POU2F3, YAP1 ®MUD DB FCTH 7 ¥
A 7HETE LI EFMESN TN L. EHHH DN
DIFHFI R E M E 2T, 29 LWHEBIICED S
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2015 4E I IR S 7z WHO Rl 5380565 4 Bici, fili
PRI BE SRR X A AR SN TS L &
DRI, WSO AW A R RE & BRI DY,
7o & 2R, Mifu ity 2 Ak EE, BRI, FLEEIRANE
R EE, FEFER, MUNFLBRANE SEREE & ST
&, ZOFE, »2VIZHEHREOSMHEE, HHICHRZ: 5T
w5, 1

ZFo—J77T, MBS B WV TIE, EGFRZ ¥ ALK
W7 &, BfA T2 BT A N—ZBENBHONY, ZUTH
T 555 TREEREDS, BHE O QOL o LIZHs L Tw
5.2 72721, OO B T I EEFLERD
B DS BT 5.

PEARTUE, MR IC B 250 b~ — A — L L CoiRE
HF, H2ViE, EEHERFOBHEERIIH D01
RE L OMBEZRIHRBREDS 2 LI Tw
%. 72 218, EGFRZ %, ALK §zlt 7 &% TTF-1 (thy-
roid transcription factor-1) Bt D MiRIEICFED B S =
EHIEENTEY, 34 72, kil 1Z, HNF4o (hepa-
tocyte nuclear factor-4o) Bz T, EHHEEIC KRAS £ %
HTDHIEREPMEEINTWDS. 56 2o X)HIZ, ERE,
HDHVIFHLIEE @RGSR T OB — V) 225, £
DEFD KT A N—Z5% 5 2 REHHET 5 2 LI HE
ThH5b.

XA L ONMFEOWIMFNITZE LB F 2 ¢, FIMim
Wa, ARG WEESS, RV ER RO SLIZ B b % BN
T, RGN T, FodRTHhIRSHEEBHICED ) O
HDHLDIZONWT, HHLTWL.

1. FDMEIZH T B master regulator, TTF-1

NKX2 773V —FKAF Ky 7 X773 —#@HnT
BT AIRENTTH O, NKX21 & b FIEN 5. i H
KR OBRRE L S EIERICUIATH 2 Z LA ST W
5. 7T TTF-1 ./ v 2777 b= A%flio 228 Tld, &
ERAEERS T AT RTHEFE 2D, ERREIEA
5NBHDD, FTORWICIINIE LToRED Kb
PEHOEIRAGEZ RO LDOATH 72 EN5E.8 F
7z, TTF-1 & surfactant protein A, B, C, CCSP %= &®
RENEEZHIE T2 2 &b HE SN CTHs D, TTF-1
&, Wiosbic B8 5 EE RGN (master regula-
tor) TH2LFZ 5.

JE 5P BRI 2 38 W T, TTF-1 B3 @ subtype 13,
TRU-type (terminal respiratory unit type) & X Tw
%, JESEVERIRAE D 70% DL LT TTF-1 3B <THh b, 3
0, TOREREOE IS, HRHBMICBWTDH, i
FEMEMNRIE & BN & DX 232 9 2 TEFETE

HbX—=HN—D—DThHb.

TTF-1 B PERTRRRE &, SRR 0 IS IR 53 b o> v i
Wl < Ao, FERHME 1B PO #E K 7 (lepidic
growth component) {95 2 & 4 <, F72, TTF-1
ek Bt LSl U C P S RUFCTd 5. 12 £72, EGFR
R, ALK &, 5 FRINGEHRO Y — 7y N e b
ST R IS LT, 34

TTF-1 BPEESNI PR B CTH 2 Lk R7255, ED—
77T, TTF-1 3B R T & LT, ROR] #= EEIHEEGENE
L, AKT {iitEfbz ¢ L, p38 ot bz #ifil$ 2 = & T
REOEFICHLG T2 2B SIS N TN 5. B o1k
Z i3 % TTF-1 Db O, FEHOAELFICEETH
B FAZBLREZR V.

2. HEEERMEICBIET B HNF4o

HNF4o X, H, /N, KB, Bz & o b LT
T LEERNT-TH 5. 14 HNFla K <7 2RI,
MIENIERE D L E T E T, FREEkZE T &%
W& B3 15 HNFlo i, FIROFEEICBWTHHEHET
H Y, BB HNFlo % PXR 7 & OliE5 K1 OIS
MR G52, MRS L, o, CHHHE < I
BEREDOHIHICEE TH B I ENMBEEN TV 5B.16 £
72, 7 A DR O R HESF ML I = o 0¥l E K
(HNF4o, FoxAl) %Nz 5 2 & T, FFHIE~ & 5Lk
T 5 LDWHED D D17 KR T I OB T 2 AET
LE, BEIEHKE 7Ly MillLoR# b b 18
29 L7222 w5, HNF4o 25RO < 1B
B L 72BN Th D I LATREENS.

FRELSWIIC BT, HNF4o i HALE L5z sk o9 o
== LTHibIb I EDNL DS, FIETEMIRRE
BWTH, & 12 HNF4o B0l X2 & i, Fi5g
PR S22 &0 U C 38 2E 3 2 IR &, HNTF4o B
HERIRAE DS 2 LR ST 5. 19

fiti 6 12 3B v T i, HNF4o iX, M0k (£ <1
MUCSAC Btk & 720 5, BWIWOPE 245 298 o~ —
71— & LTHE S 7228 5 SIS, M 72 T <
PEARE, BT, IR e &, B e AR A 2
BWTEME 7 520(Figure 1). BIAc D & % A5, FLARAYIZ
HERFE S BT, TTF-1 O3 & HNF4o O5EHIE,
HPBH 2= BMRICH D, 21 IR 4 OBF TlE, non-TRU
morphology % 23 A iR IEB O A 2 L, &2
v — LANT #4772 & T 5, non-TRU morphology % &
35 Bl E 0 - B % 5 © % D %% HNF4o, B PR E < 5
0, KRAS 284 & TTF-1 Bin - OAIGHERIZ R, & X F
IALDSEHEEICGRD S, —JF, HENE 20 95 % X
9 7% EGFR 25, ALK iz, ROST k70 & 378 H e
h o 7220(Figure 2). WITDWFIE T, KRAS R~ A %
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Figure 1. Staining of sections from three representative cases of hepatocyte nuclear factor-
4o. (HNF4a)-positive adenocarcinomas (mucinous, enteric, and acinar adenocarcinomas) for HE

and HNF4o.

flio72FEERTIX, TTF-1 Z2RESE2Z I LITE - THIKR
WESHFEIND ZEPMEEINTED, 2 295 LR
25 h, MilcB T TTR-1 &, B ER~o51LZ #i
LTWABIZEATREEING. BEH L, oKLY
WIOBWE T, TTF-1 DZEF:, A F WALIZ X o TZ DM & A%
KIL, WELTWSEE FE~0MMb7a 75 20k
D% b ONFEH L, KioE, BHEBEYESELT T b &
HIIHEZD.

HlAT0 WHO 43BIClE, RN & W BUINE 1351 o ALK
WA E L CRERE N T W B2, FEHEMALEL LTI,
HNF4o R (B 5k, B R AR & v iH
HT, [RMWICELDLERETIEE 2N EESTWS,
bH A A, ZHiFEM TL O HNF4o BEIEER % H0, &
DEROBIZTFREEZMHT LT &, BEEWNLHLEITH
575, WA HNF4o BYERRRE L, B2 5 <13 KRAS
2538, TTF-1 28587 & % &¥HBEIC A L, EGFR, ALK, ROS1
L EOBIETREIIMTH A LTINS, RO
R & D TBIBO A OBW T, TTE-1 BYET, EGFR
PR ALK W% H§ DA & VW) b DB AFIEL T
LEIHL,B F/z, #iC—F TRU-type OIEREZ 7k i
¥ TH B A, HNFho Bl L WS ER S HFET 5. ko
BIZFEEL2DLIBRETUNT 5720123, TTF,
HNFdo O "o &4t L, LT ZEPREF LW
DOTE VY, B, HNFlo Pifkix, HARDIEE S

Lo TFRENTZIDOTH Y. M % BEHLHADPS,
HNF4o Jeta O B2 FEET XS TEawhr e 8.

3 EEMERREMREOCEMEEICHET S
SALL4

A LG WOPE R 1 60 AR ¥ — 2 & L7z Tk
MHIZE L ALN, 7)) a—5 v BE TR Z2 ML
5% W TH Y, & X ITISHIBLAEN G- w Rk o 51k
2D 2L BB, WEMERIOEREE, E R
DEWFRELTROLNLI LR DHY, 95 L-mE
G VPRI B 45 2 1 O e 1, BEICTEARTH S
CEFEFEINT WS, 24 SALL4 i, Glypican 3, AFP
LT, AR~ — 7 — & LTSN TV S5,

B VR s A AR VR IRE IS B VT, EHIEICTSHL L
TWb.

SALL4 i, MEMEililao BOEE, B X 0L RO
FIZBWT, RELALH LA R TIERT CTH 5. @,
5b L 72 ML Tlid SALL4 DFEBASE 42 Jl S v Tw
5%, B 5O TIXSALLA 2 H G 1L & ., B-
catenin/cyclin D1, Bmi-1, PTEN #&% % /i L i b sl
ek LU, ZEB1/E-cadherin, c-Myc #&i#% & /- L CHIlL D
W LR %2 L, Bmi-l, HOXA9, FADD &% /L
TT7RF—TRAZMHEL, T/, ABCA3, ABCG2, c-
Myc B2 & 925 2 LI12 X Db x 3 5 9
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Figure 2. The genetic status of NKX2-1/TTF-1, KRAS, EGFR, and EML4-ALK (upper panel); immunohistochemical
expression of NK2 homeobox 1 (NKX2-1)/thyroid transcription factor 1 (TTF-1), Napsin A, hepatocyte nuclear factor-
4o (HNF4o), mucin (MUC) 5AC, MUC2, caudal-type homeobox 2 (CDX2), and cytokeratin 20 (CK20) (middle panel);
and histological subtypes (lower panel) of 43 cases of lung adenocarcinoma with the non-terminal respiratory unit-
type morphology. We also added clinical information on the presence or absence of the usual interstitial pneumonitis

(UIP) pattern on computed tomography and smoking history

L O ME 2 45 L, & 512, Oct4, Nanog, SOX2, Bmi-
1 #EE A2 A L Odiilieo B OB 2 4 5 & sh
bH. ZTOXHITSALLA X, Mx LElnFzy—7r v b &
L CHEMHLICES L TEH Y, SALLY T D H D % 45 T-HEmy
& L72BEOMR LD LN TS, 25

4. LREZEREHE (EMT) Z2H#9 % SMARCA4,
SMARCA2 % &

SMARCA4 (BRG1), SMARCA2 (BRM) ¥, SWI/
SNFoH¥z%darH 7=y FTHH, wind
ATPARAFINC 7 B~ F UGS DR 1T )R TDH D,
HARF B O BT 5 HELRZE 2 X723 0FTh
5.2 & OMFSTIX, SMARCA4 O A% Pk 7 25 5
SMARCA2 Ok K1E EMT Z o fili B sa i etk < &g ©
HbHLZ AL THB D2 (Figure3), SMARCAA4,
SMARCA2 X Fiz & L CORE 2 HMFFT %59 Z CTEHE
ThbDIEDIREI NG, SN REF] %2 T
SMARCA4, SMARCA2 D EFMEZIT-7/2L 2 5,
SMARCA4 3 SMARCA2 b PR THETH
%05, FFEMMRIE D X 95 ARSI IS B W TR
THONLLFED 5N (Figure 4), 722, BFLEREWT &

80

(ref: Matsubara D et al, 2017, Cancer Sci).

12 SMARCA4 ® K J:%, TTF-1 K& C, EGER $#7 4%
T, EENEER GO R W TROD L N2 B,
SMARCA4 25 5L & EGFR % ¢ o A B HE0 19 BY 4% % 38 4%
L72Db OO TH L. F72, 442 Hlo JE5EEMm
WG DIRNTIZ BT, SMARCA4, SMARCA2 25& 312
ORIz T ZIEBID I D FHEAE L, SMARCA4
DFEBDPRIKL T BT TFHRARTH D, 51T,
SMARCA4 & SMARCA2 OFEHATE HITRILL TV D
FEBNE IR D FHAR TH - 7227 (Figure 5). SMARCA4
ZEENECHT LT, SMARCA2 2SE IR & 72 % &
EMEENTVWE—FT, $ 5D EMT #l o1
SR DM DB T SMARCA4 [ (E T AR X T
BY, THICSMARCA2D K ELT B T, &L A
EMT, &2 \WIEHabasms$ 2 2 & &, A 13AHIK
& LT 2013 4E 4D FmCICHE 72 (Figure 6).

3B, W4E, SMARCA4-deficient dedifferentiated tu-
mor & WIHFTLWAKED M TE T 5%.2829 iz =k
RIER TR T ZIES TH D, 50 A OB H 2%
{, FHARTH D, ARRFENICIEHEEAEEDZ Ly rhab-
doid ZBEHEREZ 7R L, SMARCA4 & SMARCA2 DK
Jeaw B & L, SALL4, CD34, SOX2, CD99 7 & @ stem
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Figure 3. The genetic status of BRGI, epidermal growth
factor receptor (EGFR), MET, HER2, BRAF, and KRAS
(upper panel); gene expression of BRGI, BRM, TTF-1,
MUCI, CK7, E-cadherin, and vimentin (middle panel); and
protein expression of BRG1, BRM, TTF-1, MUCI1, CK7, E-
cadherin, and vimentin (lower panel) of the 15 cell lines. In
the upper panel, the gray box means the presence of ge-
netic abnormalities, and the white box means the absence
of genetic abnormalities. Color indications in the middle
lane are as follows: red means greater than or equal to the
average of each gene expression; orange: under the aver-
age and greater than or equal to half the average; and
green: under half the average (ref: Matsubara D et al, 2013,
Cancer Sci).

Protein level expressions  Gene level expressions Genetic abnormalities

cell marker Z EHHEEICHEB L TV 5. 829 23, 20D
SMARCAA4-deficient dedifferentiated tumor A% R i 72
B, AEREO 1T ERVwoR, BHEO L Z A%
ATV v FEEREARSIX, @ 0 PIERE R KA
Jlu#s 722 & ¢H, SMARCA4, SMARCAZ DR IEA T HHE
TH5HIT EEZHEL TW5S.30 Le Loarer 512 & %=
THRIHA T 7 749 ¥ 7 DOEN T, SMARCA4-
deficient dedifferentiated tumor & SMARCA4 K J:Nilifig
D BT I Ny — > LX), malignant rhabdoid

tumors (MRT) X°, small cell carcinoma of the ovary,
hypercalcemic type (SCCOHT) & 4L L 7z (s T-3681/ ¢
Y —rERIRLIZZEDS, WIERNETIEZR <, EIEHR
HMABTH b ERmOTTW5B.29L0—FT
Rekhtman & &, SMARCA4-deficient dedifferentiated
tumor (2 SMARCA4 IZ&MTH %25, SMARCA2, ¥4
k45 F >, Claudin 4 7 E 25051 & 7 2 FE/INBLSE 1% 55
RS 2 L E2HmE L TEB D, 3 SMARCA4-deficient de-
differentiated tumor D FEASA DR F & L T, 42 ®
EMT Tl o S8R AR & W OAREIX (Figure 7) %
S &, JE/NNIENE 2> & O REVER L & L C o % i L
TV 81 WEFRIZE &, SRR OMBELZINIC B W
T, SMARCA4 Bt SE I & 70 > T Z L IEMEW 7
Wy,

EMT (2 % & DO epigenetic 2 fillfHll & L T,
b 2 b ¥ O & ) BER O BIE TR T — ¥ ORI
X -, EMT BNl BRHE € PRMTS5 O &5 A LN S
CEDHLNITEN TS, 32 FHFATRIC BT % W Lz
WEIZBWTDH, PRMTS5 25 EMT IC 53 50T CTh b
ZEkx, REFSHPRIEMMILANITIRLTEY, 8 DL
DFEFRIX, EMT #BloJg o584 L AR IZ2B1F % epigenetic
BN FOREOEZEEZ R LTV 5.

5 aEMEMRANDBIERICH T 5 ASCLY,
NEUROD1, POU2F3, YAP1

NHIRLHE W BV TUE, SE4E, ASCL1, NEURODI,
POU2F3, YAP1 OOz G K (YAPL 13z 5 L5 A
T) THTIATHHETELILPMBE SN TV LA
(Figure 8). /NMlIBREIZB VT, ASCLI Btk (SCLC,
type A), NEURODI1 B (SCLC, type D) &, #i#fk
MR oOWE AL, 222, /MNilllaf o K5 % 5o
THY, —Ji POU2F3 Btk (SCLC, typeP), YAPI
By tE#E (SCLC, type Y) &, JEAEEPN - 55 LA o P
AL, BChHhbEINTng. 3

ASCL1, NEURODI1 &, W§hd =2 —uv > 51l
WD 2GR TH Y, MR B TiEZ o
ReoAbZRE L, MRAEFICEECTH L LM sh
T 5. 3536 —J50 POU2F3 &, 7, ML iz, &4, R
W, WMALRRE 2 EI2h T hIIEAE T B AL RN o
AN EE R EE AT (master regulator) T&H % 2 & 5%
HENTWS. 37 F72, YAPIL I, Hippo pathway ® ef-
fector T V), ifs % &0 728k 4 0 IE IS B VT, i
DOYEGH & FEFHIRPUE A5 5 Z L THIS I, 38 JE/NAR
Bl T, BPNCBIT 2 YAPL OBBISEHASFHA R
I S e FEEN TV 5. 39

Fex 1k, YAPL ORIDHIENGWTLICEETH %
Z & FBRICH L7225 0 Zoimisconh T, SENE
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Figure 4. The BRGI expression in lung adenocarcinomas. Overall, more than 80% of
cases showed positivity for BRG1. (A) Lepidic growth components showed strong im-
munoreactivity for BRG1. (B) Moderately differentiated adenocarcinomas, such as papil-
lary adenocarcinoma, frequently showed positivity for BRGI1. (C) Solid adenocarcinomas

with mucin were frequently negatively stained for BRG1. (D) Some cases with papillary
or acinar morphology showed negative staining for BRG1. Note BRG1 positivity in stro-
mal cells (ref: Matsubara D et al, 2013, Cancer Sci).

AP BB RR (n=15) &, JEZ&VE s M e e
WNES: (n=71) OENZTNDMHEHIZB VT, YAPL
BatE NI RN~ — h — 25kt & & b, YAPL K&k
BIHSHT AR~ — 7 — 2 ST 5 2 L 2R L
(Figure 9), & 512, YAPI B oo v i B e ;N 45 is i
BEIE BN LS BEE K2 ETH B DR L, YAPL Btk
O v B B A PN 43U RE 1 L R P ©° B
HZ L&KLz

Fex OWFFERERD S, FEEEEARNWIES L%
Wi 72" HEBITH > T, YAPL BEPED b o, /Nl
WM ERE S 723, IR 22 b > T3
W) ZEAURE NG, IR IO ARIEH T,
e 512 YAPL Bk @ rare variant &\ 9 & DO DSAELET
HEVIHEEET LD LNV, IR Ok
W ARAE NSRS % B <) 12 F THEF 2 IR0, KER
53D I/ NIBLNE 1 YAPL B T IR N - E 55 < B
b, FEEE, Fr ORIEHEMLEWE T, ANRE T
1% 98% (40/41) T YAPIL BEtETd 1, KA ARRNG WA
JESE T 60% (18/30) T YAPL 2k TH B DIix L, K
SR A 38 PN 43S M 137 7 63 < SR/ I e il o 4510 189 451
2B WT, YAPL 139212 97% (183/189) Tk TH -

72,490 S F b, NHIIEHEIZ BT S YAPL %o rare vari-
ant &L\ ) DUE, TRTTIEAVDD LIy, JE/hl
JERIDa > % I 72— a »y THHLUEMENEZ 5N
5. RHEERSZZENS N5 T L TH 22, /MMillgsE
DFBWITBVTIE, REGRMIEET, BEORTHHL
TH IV Lo THY, ! FHIECHNER Of ¥ FE2 R
O—HiR) Ze &, NI U 728 & ok 3 13T
£ 5. ZNHhS, “MhEos T /ML LTz
TWwhHHHEEDH 2. 727201, ZonEix, figkko s
FAZN) TN LEENIZDDOTH Y, BT 5T,
IERREN - P O HIE (Y AP B tRiig) A5H < & 720 Bk
HLLHLAAHDH L. Lidwnz, EHLLTUE BHD
/NI 1Z ASCL1 B, NEURODI Bk, POU2F3 Bk
DIWDOATIELNNEEZD.

B, %N YAPL B PEBI 23/ NIIERE 12 B W TP AR
RTHhbLOBERZEINTWS LT LRI,
TAx OIRETTIE, EEHH 55T CADM1 O A4 T T,
CADMI1 & LATS 7 & @ Hippo pathway @ core factor
EEEMKRE I L, Hippo pathway 25IHE{L L Tw 5
KL TIE, YAPL 2372 L ZBHICH o 72& LTH, T3
FIGTEEHE S TB Y, 43L& EMRIZIE@ A . 1
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FEES, WL TR O IR LR ABYE, S 512
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Figure 5. An analysis of the publicly available data of
442 primary lung adenocarcinoma cases. The patient sur-
vival according to the expression pattern of BRG1 and
BRM. Patients were separated into four groups according
to the expression pattern of BRGl and BRM as follows:
cases with high expression of both BRG1 and BRM (BRGI-
high, BRM-high), cases with high expression of BRGI and
moderate or low expression of BRM (BRGIl-high, BRM-
low), cases with moderate or low expression of BRG] and
high expression of BRM (BRG1-low, BRM-high), cases with
moderate or low expression of both BRGl and BRM
(BRGI-low, BRM-low) (ref: Matsubara D et al, 2013, Cancer
Sci).
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Figure 6. Hypothetical schematic illustration of SMARCA4 (BRG1) and SMARCA2 (BRM) loss in the
development of lung adenocarcinoma with mesenchymal-like phenotype (ref: Matsubara D et al, 2013,

Cancer Sci).
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Figure 7. Hypothetical schematic illustration of SMARCA4 and SMARCAZ2 loss in the development
of SMARCA4-deficient thoracic undifferentiated tumors (ref: Natasha Rekhtman et al, 2020, J] Thoracic
Oncol).
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Figure 8. Four key transcription regulators define the molecular subtypes of SCLC: ASCL1-positive group (SCLC,
type A), NEURODI-positive group (SCLC, type D), POU2F3-positive group (SCLC, type P) and YAPI-positive group
(SCLC, type Y). Types A and D are neuroendocrine phenotypes, and types P and Y are non-neuroendocrine pheno-
types (ref: Rudin et al. 2019, Nat Rev Cancer).
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Figure 9. (a) A hierarchical cluster analysis of 15 high-
grade neuroendocrine lung tumor cell lines using the gene
expression of Hippo pathway-correlated molecules and
neuroendocrine differentiation-correlated molecules, includ-
ing neuroendocrine markers and the myc family. The
genes of neuroendocrine markers are indicated in red. The
red bar indicates the YAPI-positive and neuroendocrine
marker-negative cell lines (n =4); blue bars indicate YAPI-
negative and neuroendocrine marker-positive cell lines (n
=11). (b) Gene expression of neuroendocrine markers
(YAPI, ASCL1, CHGA, SYP, and NCAMI) in 15 high-grade
neuroendocrine lung tumor cell lines. The circled numbers
correspond to the cell lines shown in a. (¢) Immunohisto-
chemical expression patterns of YAPI, synaptophysin,
NCAMI, and ASCL1 of a representative YAPIl-positive
SCLC cell line (SBC5) and representative YAPIl-negative
SCLC cell line (H69) under a high-power view (Xx400) (ref:
Ito T et al, 2016, Cancer Sci).
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