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[ Abstract] Objective

human growth hormone adenoma, so as to lay a foundation for future study. Methods

To screen for differentially expressed genes associated with the development and progression of

The whole genome oligonucleotide

microarray (Affymetrix 133 plus 2. 0) was used to examine gene profiles of 8 growth homone adenoma samples and 2 normal

pooled pituitary samples. Differentially expressed genes were subjected to bioinformatics analysis. Real-time qPCR was used to

verify the microarray result of a randomly selected candidate gene. Results

A total of 187 up-regulated genes and 899 down-

regulated genes associated with growth hormone adenoma were screened out, with their functions mainly associated with

molecular binding, apoptosis/tumor, metabolism, signal transduction, cell cycle, and transportation activities. Conclusion

Microarray technology can be used for preliminary screen of growth hormone adenoma associated genes. The development and

progression of growth homone adenoma are complex processes involving multiple genes, molecules, and pathways.
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1.2 EEZXAMNAME  TRIzol ik & (Invitrogen
/A F)) s RNeasy Mini Kit (Qiagen 23 7)) ; mRNA 4
LR & (Qiagen 24 F]) s RNA # bR ic ik #l & | 3
P R 2258 4 640, FE B B BB T4E 35 400, Gene
Array Scanner 3000 7G A1 (Affymetrix 23 ) ;
QuantiTect SYBR Green RT-PCR (Qiagen A F]) ;
1o B SR A% RS A (Affymetrix, HG-U133 Plus
2. ORFRAREILH A 47 400 H R A, 7K # 38 500
ZHAB 9 N ZEHE N, AT 54 000 AN SR T BRI AT
1.3 ZEHMEMRIEE  GCOS M4
(Affymetrix 24 1)), Dat. view 1. 0 34 ; NCBI £
JE ; Entrez ¥ & ; GDB 88 5 %

1.4 AREHABERFELZFAALR

1.4.1 RNA#R HKeg#H&MEFLEx RH—
% TRIzol 43 ) 42 Bt 56 20 F6f B 2H 2H 41 50 RNA.,
JFH RNeasy Mini Kit 4lifk ., 1% 3005 B 3Kk F1 5 ok
JEEETHIEM RNA B st Mg 8tk a5k A T+ 2
sk 5 i IE H AR L) RNA IR A B 2 43 1E % X
MR RNA K 8 1 A=+ I R MR8 1 ot 55 36 4 [
Affymetrix A A2 HE A AEFE B 31T, L RNA
B 5 B BE J WUEE cDNA, 2lifk ; 1 DL XUsE cDNA
REH , FH RNA F5 S Aric il o) & E A7 AR A0 s B il
AEYIFEFRICI cRNA, B Bk b B ; 5 Y B 3 i 45
A cRNA 5 HG-U133 Plus 2. 0 FERE A 78 2%
W 640 1 45°C WA 10 min, B 258 28 W, i
A FR b BT 2% A2 W, 45°C 2R 2816 h, SR JE T 3
AR T AR 400 HvEL .

4.2 XHFBBAESENEEELN HXE
) HG-U133 Plus 2. 0 £ H & H T L Gene Array
Scanner 3000 7G HE AL FHH . Image Viewer F 4
RBR LGS B ME, FrA R GEEEE T DL GCOS
PR IEAT Y — L AN B AL IE . K S0 56 241 5 % B 4
F TR R B 22 ] 0 B AR T R B LA AT R A,
3 0B SR TE X 11 S 56 2R AR TR B o R 2 A N
Kt (G SR P EALT 0~0.04), HH &V

ZE AR RC=2 BU<C0. 5, B 18 15 A R BGR IR )
AHOCHY R sl T R BRI, TE R 16 W b B AE AR e 4t
[F) £77E 1) 22 S 3R B DN AR e AT A 0 15 B 22 20 #r
1.5 ZSHRALEEZRBERZEIESNER
FEHLIEHE T 2 EA9 YES1(v-yes-1 Yamaguchi sar-
coma viral oncogene homolog 1) #& [, F K #F 17 3¢
B¢ % 2 it 2 B Wk ) W (qRT-PCR), 3 pg &
RNA S 5% cDNALHHEC 1 ] 1E 18], 5wl 5185 A
qRT-PCR [ N #) 96 fLAR, S 2% FF 50°C I &
2 min,95°CifL 5 min; 95°C 40 MEIFAEM: 15 s;
60°CiE K 1 min, FEMEEERKE 2 Primer 5.0 &
4 (Premier Biosoft International, Canada)i&it,Jf
i L Invitrogen 23 6l & i, 1% 3E 1 1E 7] 5] 9 )2
5'-TCC AAC AGC TTT TCG TCT TCA G-3'; &
15198 5'-GCT AGA AGG CTG TTT TTG CCA
A-3"; 1P GAPDH 1A NS B,

2 & B
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Fig 1

Scanograms of gene chips of 2 normal controls(Q1,Q2) and

8 growth hormone adenomas (C81,C79, C87,C53,C56,C72,C67,C31)
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Fig 2 Scatter plots for comparison of gene expression profile of normal control and growth hormone adenoma groups
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(i 29 25 N 286 %), MRAras L&k 1, x4t
RN RERE R R FLW LI 456 (516
0 JRTTEUME A OC (246 Z) AR (224 ) fHF
e 3 (204 Z5) W iz i (106 Z%) . 4i i R ) (91
0O ARGl O FL2 AR, FHER
ol 4 A5 UL B i B JE R 20 &, 0. S100A8 (C
S100 calcium binding protein A8) .ENPP2 (ectonu-
cleotide pyrophosphatase/phosphodiesterase 2 ).
APOLI1 (apolipoprotein L 1), “F# 25 Fik 4 5
B9 IEH 410 45, 41 GAL(galanin) \EDN3(endo-
thelin 3) \GPC4(glypican 4), 54 K 3 s AR 3¢
ROHRRAE M 56 X, 40 GH2 (growth hormone 2) . GH-

RHR (growth hormone releasing hormone recep-

tor) SE LA, P25 i 2.5 A% LA b T EUAR R 9 5 e

I e R JRE — e A SR AR PR JE A, I GNRHR (gona-
dotropin-releasing hormone receptor), B ¥ i5 31
% ; LHB (luteinizing hormone beta polypeptide) T
P 67 fif.
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Tab 1 Genes differentially expressed in normal controls and growth hormone adenomas

Probe 1D GenBank ID Gene name Symbol Diff-expressed trend
1552378 _s_at NM_172037 Retinol dehydrogenase 10 RDHI10 Up-regulated
1565358 _at AJ417079 Retinoic acid receptor, alpha RARA Up-regulated
1568672 _at BM991952 ELL associated factor 2 EAF2 Up-regulated
202905 _x_at AI796269 Nibrin NBN Up-regulated
205992 _s_at NM_000585 Interleukin 15 1L.15 Up-regulated
1552365_at NM_033128 Scinderin SCIN Down-regulated
1552478 _a_at NM_006147 Interferon regulatory factor 6 IRF6 Down-regulated
201445 _at NM_001839 Calponin 3, acidic CNN3 Down-regulated
201645_at NM_002160 Tenascin C (hexabrachion) TNC Down-regulated
202291 _s_at NM_000900 Matrix gla protein MGP Down-regulated
QREOIERRARRRI3R2CN (scinderin) , TWIST1 (twist homolog 1) .ID1 (inhib-
E A AL RS RER S DR RS itor of DNA binding 1, dominant negative helix-
e T O S T T R S = B |

Faslid ehange

O qRT-FCR
W Microarmay

B 3 YES1 #E qRT-PCR BIFERBHSHER
Fig 3 qRT-PCR in verification of YESI
expression identified by gene chip analysis
Normal control: Q1. Q2; Growth hormone adenoma:C81,C79,C87,
C53,C56,C72,C67,C31

i G Im IR AR 2 5 T ARMEE AR Bk
R (GHRH) % ] 2k 19 A4 KR IR A 5 1 B
P IUG A A0 (B0 T 40 B2 42 28, T L G AR 7 1 52 A Bk
GHRHR W] & 555 % ik, 78 GHRH 2 [H % ik
FTRE L A 2000 B8 55 43 s Y O 2RI A KR IR A
KA KR, BS54 KR REEENE
FAOCHT . ARBRFESE R LW, 5 1% X AR I , GHRH
FERFRIKTF AR BTk Rk BRALEY 1.7 £%,
$878 GHRH 2 [H 5 A K R 0% 0 & R B D) AR O
B H R AR TRESC RA K,

A FE L5 H I8 e I — e A H DL 2 A B0 AR
RIEEA, W ELK1(ELK1, member of ETS oncogene
family), ECT2 (epithelial cell transforming se-
quence 2 oncogene) , FYN (FYN oncogene related
to SRC, FGR, YES), PIM2 (pim-2 oncogene) .,
PVTI1 (Pvtl oncogene homolog), ¥ i 2~9
¥ s 53 b — 26 ] fig 2 40 8 2 g 19 Bk L, 4 SCIN

loop-helix protein), GASI1 (growth arrest-specific
D AR ST 4~22 £, PRI, A 0 B3R A7 B X
PEY RAEEA R IFSE

96 200 L ) A 38 L R R B B A I T R 3z AR
RiIKFW . AR &K EGF(epidermal growth fac-
tor) M H Z & EGFR (Epidermal growth factor re-
ceptor) \PDGFA (Platelet-derived growth factor al-
pha polypeptide) M H 32 & PDGFRA (platelet-de-
rived growth factor receptor, alpha polypeptide) .
NGFB (nerve growth factor, beta polypeptide) .
HGF (hepatocyte growth factor) &4 K A F 1] T4
L TR 2~4 A R XL SRR TR AR K
WO e by B SO R B L (H b R BT
WH T2 5MES K SEBERE TS5 E KRR
JURIEE Y K R R

200 L ) S0 A O B PR 3 3k 2L 25 5 B0 R A0 L
B4 FE AR E AR ER . SR A s 5 A0 R
S EER U0 ATFS (activating transcription fac-
tor 5) \BCAT1(branched chain aminotransferase 1,
cytosolic) . CDKN1A [ cyclin-dependent kinase in-
hibitor 1A (p21, Cipl)].DBCI1 (deleted in bladder
cancer 1) & 5 ¥ 5% ; T MDK (midkine) . NEDD9
(neural precursor cell expressed, developmentally
down-regulated 9) ., NOTCH2 (Notch homolog 2) .
ZAK(sterile alpha motif and leucine zipper contai-
ning kinase AZK),CDKNI1B (cyclin-dependent ki-
nase inhibitor 1B) & 5K W 7R FH 2~7 £, H
JE WA KBS TR0 M L 4R B R & T D (CC-
ND) 4537 5 5 [F] 3 7k 52 B0 W] 1 5 4, 38 43 ENIE 1 1
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B FE A, 2 BCAN (Brevican) , CDH6 (Cadherin 6,
type 2, K-cadherin) ,CNTN2 (contactin 2),ITGBI1
(integrin beta 1) \LAMBI (Laminin beta 1), FJ I
P 3~8 A, T 55 41 AL B A R OC Y 42 2R
T HAm# A F, i MMP1 (matrix metallopeptidase
1), MMP3 (matrix metallopeptidase 3), MMP17
(matrix metallopeptidase 17) , TIMP2 (TIMP met-
allopeptidase inhibitor 2), TIMP4 ( TIMP metal-
lopeptidase inhibitor 4), Al *F-¥) ¥ 2 ~ 4 4% ; 10
MMP28 ( matrix metallopeptidase 28 )., TIMP3
(TIMP metallopeptidase inhibitor 3) W43 KT
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