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=ABSTRACT=

Gene Expression Analysis between Uterine Leiomyoma
and Normal Myometrial Tissues by DNA Chip

Sang Hoon Kwon, M.D., Chi Hum Cho, M.D., Soon Do Cha, M.D.,
Won Ki Back, M.D.*, Moon Kyu Kim, M.D.", Jung-Chul Kim, M.D."
*Department of Obstetrics and Gynecology, Microbiology, School of Medicine,
Keimyung University,
7‘Departmenz of Immunology, Kyungpook University, School of Medicine, Daegu, Korea

Objective : To investigate the difference of gene expressions between leiomyoma and normal
myometrial tissue was analzed by DNA Chip.

Methods : cDNAs retro-transcribed from equal quantities of mRNA derived from leiomyoma and
corresponding normal myometrial tissue were labeled with Cy5 and Cy3 fluorescein as probes. The mixed
probe was hybridized with two pieces of 3,066 double dot from a human dermal papilla cell cDNA library
and scanned with a laser scanner. The acquired image was analyzed by ImaGene 3.0 software. Validation of
gene expression was performed by reverse transcription-Polymerase chain reaction (RT-PCR) in 5 leiomyomas
and corresponding normal myometrial tissues.

Results : Among many differentially expressed genes, genes with expression levels more than 3 times
were found by comparing leiomyoma with corresponding normal myometrial tissue. One gene with expression
levels lesser than 3 times in leiomyoma tissue compared to normal myometrial tissue was also detected.
Although alterations of several genes, such as osteoblast specific factor 2, PAI-1 mRNA-binding protein,
hydroxyacyl-Coenzyme A dehydrogenase/3-ketoacyl-Coenzyme A thiolase/enoyl-Coenzyme A hydratase alpha
subunit (HADHA), p311, DEAD/H (Asp-Glu-Ala-Asp/His) box polypeptide 1 (DDX1), Hexokinase 1, 2 were
identified in a significant high fraction of uterine leiomyoma compared to normal myometrial tissue. Cyr61
gene was shown to be markedly down-regulated in leiomyoma compared with the matched uterine myometrial
control. I validated differential expression of genes by RT-PCR and demonstrated overexpression of OSF-2,
HADHA, p311, DDX1, Hexokinase 1, 2.

Conclusion : DNA chip techniques are effective in screening differential gene expression between
leiomyoma tissue and normal myometrial tissue. These genes may be related to the genesis and development
of uterine leiomyoma. Analysis of the human leiomyoma gene expression profile by DNA chip may be helpful
gene diagnosis, treatment and prevention of this disease.
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buffer 8 yL, low dT NTP (dTTP 2 mmol/L, dATP, dCTP,
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nmol/L)E Z+7} 4 yL, RNase inhibitor (40 UjuL) 1 yL,
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] slide glassol] &40l HA G2 Folstl 2X
SSC g o g 287 A &3ta tha] 02X SSC g A
287F AFstgrh. Slide glassE Y412 7]eA] 1,000
mpmo 2 387F JAlsle] 2H3] @3th Labeled target
cDNAE 95C E5H 280 52 F vz g5 51

™
=

el
<]

off, >

= A
<

FHE 14000 rpmoell A 8E7F sty &8 Bt
Probe7} o] e F-Hol| labeled targets Hojrmg]al

prehybridizationtl] ¢} 5L 1A cover glassE P ith. DNA
chip slide glassE 62CollA 12-1647F FoF wH-g-A] i)
50 mL tubeo]l KimwipesZ-il 2 X SSCE 1 mL #e] Az
= A3t 58T E 7F2A1Zl 2 X SSC/0.2% SDS &
o DNA chipg FHA cover glassE Wojuja 2 X

=
ol
ol



+

- DNA Chip& o] 43
SSC/0.2% SDSE 58ColA 3087 2 A& sttt 50
mL tubeo]] A1 &3} A slideE ¥l hybridization
ovendl| 4 3] HA17]0} 3057 Al H 3%tk 0.05 X SSC &
dom eolq suzk AFs Q4571604 1000
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(16 menE A-83te] 40 yL £F 02 HHAL (reverse
transcription) S A3}ttt HFS-EF A AL RNA
2 pg, 5 mmol/L MgCl,, 50 mmol/L KCI, 10 mmol/L
Tris-HCI (pH 8.3), 1 mmol/L dATP, 1 mmol/L dTTP, 1
mmol/L dCTP, 1 mmol/L dGTP, 1 U/uL RNase inhibitor
(Perkin-Elmer Co., USA), 2.5 UjuL MuLV reverse
transcriptase (Perkin-Elmer Co., USA), 2.5 umol/L oligo
dT)2, ¥H8 218 2T 147 9T 58, 5C 5802
3}t PCRE 10 X reaction buffer (15 mmol/L MgCl,,
100 mmol/L Tris-HCI pH 8.3, 500 mmol/L KCI) 5 yL9}
10 mmol/L dATP, dTTP, dCTP, dGTP 7} 1 yLA, 18]
1l osteoblast specific factor 2 (OSF-2), PAI-1 mRNA-
binding protein (PAI-RBP1), hydroxyacyl-Coenzyme A
dehydrogenase/3-ketoacyl-Coenzyme A thiolase/enoyl-
Coenzyme A hydratase alpha subunit (HADHA), p311,
DEAD/H (Asp-Glu-Ala-Asp/His) box polypeptide 1
(DDX1), Hexokinase 1, 2 4%}2] sense % antisense
primerE 27} 1 yL (30 ymol/L)E ¥-& mixtureo] 1 pyL
9] ¥HS-A]7] ¢DNA reaction mixture®} 2.5 unit®] Taq
polymerase (Perkin-Elmer Co., USA)S Y& &
50 L2 8-%& 2331 30 uLe] mineral oil &
DNA thermal cycler (Perkin-Elmer Co., USA)
o] PCRE Al¥atglth. ¥ PCR 4H= 10
agarose gelol A7]9&53s & #&3qh

uL.
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Fig. 1. A Cy3 (green) and Cy5 (red) images of a sub-grid
of M2500 slides after self-against-self hybridization
were overlaid to show relative expression of each
spots in both channels, B: DNA labeled targets were
hybridized to M2500 slides, containing 3,066 spots.
The scatter plot indicates a majority of spots lie
within 2-fold lines.
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Fig. 2. A© RT-PCR analysis of PAI-RBP1, DDX1 and
GAPDH mRNA expression in leiomyomas and
normal myometrial tissues, B: RT-PCR analysis of
Hexokinase 1, 2 and GAPDH mRNA expression
in leiomyomas and normal myometrial tissues. M:
leiomyoma, N: normal myometrium.
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Fig. 3. RT-PCR analysis of p311, HADHA, OSF-2 and
GAPDH mRNA expression in leiomyomas and
normal myometrial tissues. M: leiomyoma, N: normal
myometrium.
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A 2FT] BAZ WA A g2 FANES
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t 40-50% 7 HAEE 7 £ F FFF shutolth Ag2E el A9 #HE A AT2EH B
*Pz}%ﬂoﬂﬁﬂ AALE Wl g A7t s, TUAdNAM 2FH & 034 Atelell EAlete thek
o] FAAEA 2ol Hlart §-o|gk DNA chip& AHE-3te Z}%ﬂ—’u A 7 X EA ML targeto] =
F Ae FARE 27] 98t o] AFE At e AT2F 499 FLJNAAY B Ag22A
442 3,0667 9] human genesS th/+© 2 DNA chipS o] &3te] H|m -wq Atk o] e AHE Bl #A

Atoll i3l A= reverse transcription-Polymerase chain reaction (RT-PCR)S A]3§3}e] %7]2¢l HASS
2717} 34,
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