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[ Abstract ] Background and objective Human achaete-scute homolog 1 (hASH1) gene plays a critical role in de-
velopment of the central nervous system, automatic nervous system, adrenal medullary chromaffin cells, thyroid C cells and pul-
monary neuroendocrine cells. The aim of this study is to determine hASHI gene expression in the normal lung tissue and various
types of lung tumors, to analyze whether its expression correlated with pulmonary neuroendocrine markers, and to explore the
possibility of hASH1 as clinical pathological markers in the neuroendocrine tumors compared with previous neuroendocrine tu-
mor markers. Methods hASH1, Chromogranin A, Synaptophysin and CDS56 expression were examined in lung tumor specimens
(lung inflammatory pseudotumor, squamous cell carcinoma, adenocarcinomas, large cell carcinoma, typical carcinoids, atypical
carcinoids, large cell neuroendocrine carcinomas and small cell lung carcinoma and corresponding normal lung specimens) using
immunohistochemistry (S-P method). Western blot and reverse transcription polymerase chain reaction (RT-PCR) assay were
applied to detect the expressions of hASH1 protein and mRNA in lung cancer tissues. Results hASH1 expression was positive in
2/16 (12.5%) typical carcinoids, 15/20 (75%) atypical carcinoids, 6/10 (60%) large cell neuroendocrine carcinomas and 31/40
(77.5%) small cell lung carcinoma, respectively, but not in any normal lung tissue (0/10), lung inflammatory pseudotumor (0/49),
squamous cell carcinoma (0/30), adenocarcinomas (0/30) or large cell carcinoma (0/20). There was a significant difference in
hASH1 expression between typical carcinoids and atypical carcinoids (P<0.01), but not in large cell neuroendocrine carcinomas
and small cell lung carcinoma (P>0.05). hASH1 expression highly closely correlated with Chromogranin A, Synaptophysin and
CDS6 expression (P<0.05). Conclusion hASHI1 is a new kind of highly specific markers of pulmonary neuroendocrine tumours,
and may be applied to clinical pathology diagnosis of the pulmonary neuroendocrine tumors.
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hASHI1 ( human achaete-scute homolog 1 ) FERJ&—1>
bHLH ( basic helix-loop-helix ) #55% K+, HJCMHRIR
BEFEIRE 10 cDNASCPE P e e oK, 1 12q22-q23"7 0 1
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( Chromogranin A, CgA) L RfimE ( Synaptophysin, Syn )
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1.2 FEER ROk W4 B bt AASH1Z 5[
Pk (ab38557) Mg HAbcamZyw], R AL BT A
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Al . RNAFHEIRAF & Trizollly H Invitrogen/A 7], RT-PCR
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EOER, RS EOWRE . BUESEMES ug -
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$100 min ) , S%BUARYIKIEIA2 h, bt AASHIFIA
(1:500) , 4°CW&E 7, TTBS (20 mmol/L Tris-HCL,
500 mmol/L NaCl, 0.05% Tween-20 ) {EyE3vk 5, MilZEdHT
1 (1:5000 ) —Prik B 120 min, TIBSEME3R)S54TECLEE
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1.4.2 Western blot%5 F5E hASHI1H) 4557625 kDakl,
R 53 BT BRI 2 At R BE AL, IR B-actin i L
(B R AR Fe ik fiF A T L BT o

1.4.3 RT-PCRZE HLH 5 hASHI7E233 bpkh i B i 42 457

FHEUR S B A0 5 45 R St G5 B, IR IO B-actin
) FUAELAE A 08 F A T Ao #T o

LS GEitaarHr W HISPSS 17058 TR A A T B AL 3

XThASHITE R Rl 2 21 Hp 23k 1 25 SR FI A 38 (n>40)

Sl Fishertfi UIMEZET: (n<40) 53H7, R Spearman G4
FArHThASHIEjCgA | Syn., CDS6FEIAAYAHENE, P<0.0S
NESRAGI2EE L

hASH1 CgA

TC

AC

LCNEC

SCLC

2 HR

2.1 R LUk EgE R

2.1.1 hASHIZEIEH I Z . Jili 5 VAR A /N B it s
W R E 1O I 5 Il 2 . 4915 il 9 LU
303 . 304 g AN 20451 41 g Hh 24 TEhASH1 /) 3¢
ik,

2.1.2 hASHIZEZs P AR TE L 7 16 BRI g Hh A2
BIRAYER IR, BAPERA12.5%, TE206E LAY A 1S
BIBAME R, BHMERN75% (E1) , hASHIZE ML)
FEHE IR TP RIR ZE RA G E L (P<0.01) |
2.1.3 hASHITE K2 A 25 P 4300 90 /N 440 R s o 0 352
RGO TE LOM A 20 b 228 D3 - 0h i Hh AT 6] PR 2k

Syn CDS6

Pl 1 hASH1, CgA. SynFlICDS643HIZETC, AC, LCNECHISCLCH (iR TE L ( SP, x400 )
TC. MR, AC. AWM)W, LCNEC: KAWL N/ E; SCLC: /Nl ; hASHI: human achaete-scute homolog 1; CgA: FEH&HITR

EA; Syn; %ﬁmﬁc

Fig 1 Expression of hASH1, CgA, Syn and CD56 in TC, AC, LCNEC and SCLC respectively (SP, x400)

TC: typical carcinoid; AC: atypical carcinoid; LCNEC: large cell neuroendocrine carcinoma; SCLC: small cell lung cancer; hASH1: human achaete-scute homolog 1;

CgA: Chromogranin A; Syn: Synaptophysin.
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P# 2 Western blotf6lhASHLEE [ITEMEE S P Rk
A B SR AN IR 2 P hASHIAIB-actin A T RIATE DL, PAB-actindy 25 B: hASHIMHE 135 5 p-actin LU AR X ekt . 7]
VLA . B T ChASHIEE (T 3k, 7ESHI/INN % rPhASHIEE I FA % s SC: Wi, AC: V.
Fig 2 Expression of hASH1 protein in different lung cancer tissues by Western blot

I

A: Western blot results of hASH1 protein expression in squamous cell carcinoma, adenocarcinomas and small cell lung carcimoma, B-actin served as an internal
control; B: The histogram of relative expression rate of hASH1 protein compared to B-actin. There is no expression of hASH1 protein in squamous cell carcinoma and

adenocarcinomas, but in five small cell lung carcimoma the expression level is high; SC: squamous cell carcinoma; AC: adenocarcinomas.

A & N v oo B
Fo o AT
F LN O %c}’ Eoe 127

500 bp 1F
400 bp g
300 bp 2

g 08 f
200bp hASH1 233 bp 2 0

o 0‘6 r
100 bp o

S 04}
500bp e oz |
300bp B-actin 350 bp '0
200 bp

SC SCLC AC

Pl 3 RT-PCREGIIhASHI mRNATERMiEZH AU 1355
A RS . R AN S 2 S P hASH L B-actin Yy mRNAZRT-PCRIG Y LK ZE L, DA B-actin 25 B: hASHI mRNAZE A H 5 B-actindf] HLJi5 (1)
M, AT ULTENTEE . R P JEhASHI mRNAMIFE L, 765K/ NI HhASHI mRNAMI G 43k .
Fig 3 Expression of hASH1 mRNA in different lung cancer tissues by RT-PCRA: RT-PCR results of hASHI mRNA expression in squamous cell carcinoma,
adenocarcinomas and small cell lung carcimoma, p-actin served as an internal control; B: The histogram of relative expression rate of hASH1 mRNA compared to B-actin.

There is no expression of hASH1 mRNA in squamous cell carcinoma and adenocarcinomas, but in five small cell lung carcimoma the expression level is high.

2.1.4 MR A I UA AR G LE A 2 P 23 AR PP Y R T

e VAR PRZ 43I0 HFhASHI S CgA | Syn, CDS6KIKIIR R Tt ShASHIR 2 1E36BI26H, 27 (75.0% ) CgA
Tab 1 Correlation of expression between hASH1and CgA, Syn, CD36 in BIE. 2601 (72.2% ) SynfitE. 296 (80.6% ) CDS6
lefydhASHl‘“ PEIYE . 7E SO K ANHLA 22 P 510 P/ DA, 24
— P il (48.0%) CgARHE, 38fi] (76.0% ) SynBH{k, 424
CeA + 38 13 0293  0.006 (84.0% ) CDs6FHME (K1) o GEitir#r BshASH1Y
1619 CgA. Syn. CDS6MYRIBIFFAEMANE (P<0.05) (K

Syn. + 45 19 0265 0.014 1) .
B 2.2 Western blotFMIhASHLZE i . A Fl/INA s
D6+ 8B 0aT 008 B EIRRE 78S HLINAIREAL St A hASH IS B

6 9
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iR KB ZF LG E X (P=0.42) , hASHI ~ mRNAMEIE 7ESHI/INN I8 2 2 Y594 hASHIZE A (1)
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( P<0.001) . ik (E3) .

O O0000 0
www.lungca.org



o [ i 2% 520104E.4 01 45134 %54 Chin J Lung Cancer, April 2010, Vol.13, No.4 .« 321 -

3 it

hASHIFEN 4% 5 4238 M ZE R IV T AE H, 128
15 MASH1 (mouse achaete-scute homolog 1, MASH1) &
F9S%IY IR, 3221l it 45 5 LR E 81 1Y B-box (L
Fr41 95 -CANNTG-3") Tt s BE R e %, 1%ad Rl il
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