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Differential gene expression pattern between autosomal dominant polycystic kidney tissue and normal kidney

tissue;: a DNA microarray study

CUI Xin-gang” . WANG Li-ming.ZHU You-hua (Organ Transplantation Institute of PLA,Changzheng Hospital, Second Mili-
tary Medical University,Shanghai 200003, China)
[ABSTRACT] Objective: To study the differential gene expression pattern between autosomal dominant polycystic and normal
kidney tissue, and to deduce the etiological factor and treatment for autosomal dominant polycystic kidney disease (ADPKD).
Methods: The cDNA probes were prepared by labelling normal kidney tissue mRNA and ADPKD tissue mRNA with Cy3-dUTP
and Cy5-dUTP separately through reverse transcription. The probes were then hybridized with the DNA microarrays (PCR
products of 4 096 human cDNAs onto specially treated glass slides) and the fluorescent signals were scanned with ScanArray
4000 scanner. Semi-quantitive RT-PCR was performed to test the expression level of 4 related genes. Results: Of the 4 096
genes screened, 463 genes showed obvious changes. Expression of 206 genes was upregulated in the polycystic kidney tissue,es-
pecially cyclin D, . MMPs, TIMP1 and fibroblast activation protein; expression of 257 genes was downregulated, especially phos-
phatase 1A and acid phosphatase 1. The expression of genes tested by RT-PCR was in accordance with those detected by ¢cDNA
microarray. Conclusion: ADPKD may be related to the upregulation of cyclin, MMPs,and various kinds of growth factors, and
drugs like inhibitors of CaM and MMPs might have therapeutical effects on ADPKD.
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Y% 10 min, IR EEE T,
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Br BRSO R 349 25 55 363K 1 56 VR M F 98 X 42
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G5 Wk Cy3 FoRME, xS LB8 6T EB
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H5 X {E A EAEAE 0.5 F 2. 0 i Fl Z A9 8 (AR ]
fe)E THRILZEFIEED AL, BkiE R
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1.5 RT-PCR #Ew H 4 ZAigf LhrE L
FEH (BRYPE GenBank M SCHRRE 25 3RO #4757 T RT-
PCR %0 UE, 4 4% 3 K 43 50 o 40 Jf 5 3 &= D, (Cy-
clinD,) | lumican , & 57 4 J& & H # 1 (MMP1) 24

W (TIMPLD)
1.5.1 Bl4 4 ZFERNMSI YRR SR E 25 H .

cyelinD, : 5'-GCA GAA GGA CAT CCA ACC-3',
5-CAT CAC AAG TGA GCG AGC-3', i ki i
56°C ;lumican:5'-GCA TAT AAA CCA CAA CAA
CC-3",5-GAC AGA TCC AGC TCA ACC-3',iB k
M 53°C; MMP1.5-TGC TCA TGC TTT TCA
ACC-3",5-GAA CAG CCC AGT ACT TAT TCC-
3" 1B KR E 55°C ; TIMP1.5-CCC CAG AAA TC
ATC GAG AC-3',5'-GAT TAT GCC AGG GAA
CCA G-3',iB ki JF 55°C; p-actin: 5'-GAG CTA
TGA GCT GCC TGA CG-3';5-AGC ACT TGC
GGT CCA CGA TG-3',
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Fig 1 Several differentially expressed genes

=

0

Cys(x10% Cy5(x10%)

2 s
o Bl R 1]
= &
=z 30 L 30
o =
S 40 ]
= 5
= 30 ) = 3
w
w2 & oAk
£y ki £ 10

' Cy3(x10%) . Cy3(x10%)

0 — =
10 20 30 40 30 60 70 10 20 30 40 350 60 70

F532Median-B532 F532Median-B532

2 MRERAHEXESEERSE
Fig 2 Scatter maps of blotting signals
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% :DNA 254 L St F A OGS 29 4. 4 i 52 14
AHOCEEIA 14 J% 5 R B A OCHE IR 13 F% 5 5t g 5k A R0 417
T BRI 11 45 AR T AR DGR 6 4%

W 3 S 5 TR AT TE A 43 2SO 25 B L6 BT A 45
R AMEIER (R D .2 22 &85 (D
VA 20 B S B L A0 43 S L IR AN eyelin D L protein

phosphatase 1A, acid phosphatase 1., ACP1 %,
O 7 B T AR H 2R W TN-
FSF1B. TNFRSF 10A. IGF-binding protein 3
gene,chemokine receptor 4, EGFR %, (3) 5 £F 4k
R 8RR EF A0 A R A2 N . A ficolin 1,
fibroblast activation protein, laminin alpha4 . colla-
gen type 1.alphal.collagen typeVl alpha3 %¢, (4)
FoAt x40 f Ah B T A AR R R,
MMP/TIMP £ K . MMP1, TIMP1,

k1 FAMARPHHHIERREER
Tab 1 Data of differential expression profiles in 2 kinds of tissues
Row Column Gene 1D GenBank ID Average ratio Definition
30 5 2360{10 NM_021003 0.337 Protein phosphatase 1A
55 52 1130h06 NM_004300 0. 445 Acid phosphatase 1, ACP1
35 59 1566d06 NM_005941 0.473 Matrix metalloproteinase 16, MMP16
53 1 0315c04 NM_005228 2.166 EGFR
36 55 3623110 NM_001066 2.189 Tumor necrosis factor receptor, TNFSF1B
20 24 09282402 M74161 2.301 Human inosital polyphosphate 5ptase
21 2 4436all NM_003844 2.320 Tumor necrosis factor receptor, TNFRSF 10A
53 7 x05231 NM_002421 2.362 Matrix metalloproteinase 1, MMP1
60 51 1462b09 NM_002775 2.384 Protease, serine 11 IGF binding
52 9 3969d10 NM_003467 2.777 Chemokine receptor 4
34 30 1462g04 NM_001558 3.072 Interleukin 10 receptor alpha (IL10RA)
32 26 3645d11 M35878 3.562 IGF-binding protein 3 gene
53 2 0475d09 NM_000089 3.733 Collagen type 1, alphal
18 21 3809g09 NM_004369 4,256 Collagen typeVI alpha3
12 20 1286e07 NM_001759 4,398 Cyclin D
19 4 1679d07 NM_002345 4. 715 Lumican, mRNA
63 62 3890¢08 X52015 5. 782 mRNA for interleukin-1 receptor antagonist
51 25 2276a01 NM_002290 5. 876 Laminin alpha 4
21 36 1236c07 NM_000090 5.920 Collagen typelll alpha2
15 23 3485g05 NM_002003 9.078 Ficolin 1
21 5 2028d05 NM_003254 10. 910 TIMP 1
36 21 3894b03 NM_004460 12.767 Fibroblast activation protein

2.4 £ AFH RT-PCR &%
e SCFr N B X3 A,

BPHL 22 25 4 40T

cyclin Dy, lumican,

RT-PCR 4550 55 6 A 45 BAHL 4 FhIER
FIRUH L BV PR R) A B £ (P<0. 05, %

MMP1.TIMP1, 2),
F2 IEEXADPKD BEHALH 4 £EFEK RT-PCR RIEER
Tab 2 RT-PCR results of 4 genes in normal and ADPKD kidney
(n=3,x7+s.%)
Group Cyclin D, Lumican MMP1 TIMP1
Normal kidney 8.20+1.20 5.17+1.00 11.00+2. 11 3.89+1.62
ADPKD 22.134+3.257 12.24+3.83" 26.53+8.50" 7.72+2.03"

* P<C0. 05 ws normal kidney group
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SR YRR, FBAFAE T 25 45 A1 20, 76 IR A I8 5615 5k
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SR A 0] DA R B A S SR AR A, A H R
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ADPKD ' JIE (%) &5 B2 21 4 46 7] B8 Fll lumican 2 35 1
BHLR, BHMEESTHL lumican RXBET
FErl R e B AR e b B MR —FP R B, Lu-
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KON By 156 DR 58 48 | AR 5 0E 41 28R vl LAk A
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BINAHEIEN 62 45  DNA &5 4 55 5 [ 7 M o6 3
29 % . #&7R ADPKD WJJE i | #F e Fil | 3R o 748 %5
YIAH G L R b T A 2% 3 0 O Al 4500 5 5 4%
S VRS AT e X AR A IR T AR L 3 A i R B G E
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