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PERFEESMERR SRERXER
cDNA FEMmEE¥HTEE
I A S I () A <A S A N LK

(Vs R I B A B, LT N R E ST, L 200025;
A FL A IR el S B AR AR, i 200032)

I 7 #

g O ak O BUWI DR s Y o ot P 0 T S0 W 0 M DGR IR, et e e A BURA STZ 50 mg/ kg — Uk 2 I fik
A, R RO e i K BB, 4 R AR RUR R A R EEPE, ABE R W AN RS T A L L SR
ol . S RRAC IR 2 5 o SOFE s R AT W BE Y (DDRT-PCR) M2 RNA EDEERE A, bE A i Fiose /1 K
VT A R f ik 8 e, JFIEAT 2 5 4RI eDNA P B B . b 4 AN 28 7 4 5 Genbank B0l
Pee, 2 A AREE, 2 A0 AR, B sE b BERE 82 11 (amyloidogenic glycoprotein, AGG) . CDK109, #
AL S W DR S P 0 W A R R AR DG, R AT A RE— PRI TR Dy A T A BB ) S I B Al

EBEIR e hbon, BERERME, W, R R

FRE LS RS8

Ak T B DR R g i P B B, e
P Ty R E b DL DL () 349% 1 28% , % LEFIEAY
ETHEH. R ANZ J5UR M e I I RORE PR I ) AR
#, AT AR B, X i RS
I R 5T 5 15 3 U A S S R PR 1) A 2 e AT
. H R RRE bR g M v I T B T 4 T DB A A G
WFFCHRIE A, ARREFER SR i 2 5 W R
ek AT HE Y. (fluorescence labelled differential
display reverse polymerase chain
reaction, DDRT-PCR) iR, X H &P & i
el ML PS5 R PR Ao AR K B F B A T 2 e ik
GrAT, IR AP AR ORHE DR, A 5 T R e LB (R
FUER AL B R KA.
1 #RF7E%
1.1 #H
1.1.1 FEEALE®: Genomyx LRS %06 % 7l
AT ARG (Beckman) [ % GenomyxLR HL KA,
61 emBEHR, Genomyx SC HH A%, VI T{EG
FOERLZIBEAX], 43 06 e BE AL (Beckman DU 650),
9700 % PCR % (PE), 377 H 3hill * {X (PE),
Fluors™ multilmager % &2 B % 43 H7 4% ( Bia RAD),
Z4%Z 4" (Robbins Scientific 2000) .
1.1.2 EZWRH &%) HIEROGLYPH™ mRNA
Profile Kit ( Beckman): H T /& ¥ % (1] 4 4~ T7
(dT12) #iE 514 (Anchored Primer, AP) J¥ %1 4

transcription

5 ACGACTCACTATAGGGCTTTTTTTTTTTTAC 3';
5" ACGACTCACATGGGCTTTTTTTTTTTAG 3 ' ;

5" ACGACTCACTATAGGGCTTTTTTTTTTTTAT 3';
5" ACGACT CATATAGGGCTTTTTTTTTTTTCT 3’ .
44~ M 13r Bifi HL 51 ¥ (arbitrary primer, ARP) J¥ 51 4
5" ACAATTTCACACAGGATAAGACTAGC 3'; 5 ACA-
ATTTCACACAGGAGATCTCAGAC 3’ ; 5 ACAATTT -
CACACAGGAACGCTAGTGT 3" ; 5" ACAATTTCACA -
CAGGAGGTACTAAGG 3. fluoro DDRT-PCR Kit
(Beckman A7), 5 LR E 51 WAH Y 1198 X hx
W 4. RNA #3238 /) & (Qiagen 22 ), RNA
RT-PCR X # % (TakaRa 2A#]), FE B0 JFUR B[]
WOAA & (Qiagen AF]), A RS/LBEBE BERE [T
F & (Qiagen 22 7]), PMDI&T Vector (TaKaRa 7y
i), IKZABUFEE. coli XI-1 blue, 926 HBhIFIR
f& (PE Aw), PCR “Waitidfl & ( Qiagen 25
), RNA R Sl (HRP) Frid KA
MAAFIE (Pierce 2 7)), 1EHATJEEHE (Millipore)
T 8 RS HEYE F Ak s i B KB (spontaneously
hypertensive rat, SHR) 1 I iy sy i AF7 T e AL,
1.2 A%

1.2.1 BB Sr S hr AR SE: SHR BEML >

SRR A
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9 SHR 41H1 SHR-#% )X ( diabetic mellitus, DM)
A (A6 Ry, B LL0.9% NaCl 1 ml —
UAE R Tk A S b n) B AL, A DL IR 1 R £
(streptozotocin, STZ) 50 mg/ kg— XV ik 4
(%1 0.1 mol/ L #P & IRZZ i iiirh, pH 4.5) Hsk
B4, WA EEF SHR-DM 4] 2 K g 25 I8 il i >
16.7 mmol/ L, @By, JRET A 4 J )5 4k
HEL (+~+++), XA MR <10 mmol/ L,
WREEBITE. 92565 6 AW kA PE A R, HE
I B IR AR, JFRIE T mm x 1 mm 41
ZLYUE 4 CTIVA IR 38— 8 ] 5 4 A

1.2.2 'R OB s o gE: 48k U e
K AR L PIA . EYEOSUYE (5B S FLBE T R
W /N K 5 ) AR

1.2.3 FEdh S RNA OFEHG 420K ) & ud W 3 1
RNA. FAMICRBEBCE f I AT 1% WA
S NE B RE I HL VKRS U RNA 1 58 R4 1

1.2.4 FEfih RNA MU0 s e W %41 RNA FE i
PLT7 (di12) AP 1EN 3 S5, #E47 105 5% &
N, RNWARZ 20 ul: 25 mmol/ L MgCla 4 ul, 10x
PCR ZZM3 2 11, 250 Bmol/ L ANTP 2 Bl, RNase
Inhibitor 0.5 ul, JZ#eskME1 ul, T7 (di12) AP %
4 Wl, 5\ RNA 0.8 Hg. RNV A&MFWTR: 42CRMN
5 min, 50°CJ¥ 50 min, 70°C/J¥ 15 min, KW
g5 UG 4 CIRAE.

1.2.5 DDRT-PCR [ JV: LL MI13rARP Jyfifi #L 5]
Y, TMR-T7 (dt12) AP Jy#fisE 54, *F#% 4
cDNA P##E4T DDRT-PCR. RWAK R F: 10
PCR 2% M 1.0 Bl, 25 mmol/L MgCl, 1.5 ul,
250 mmol/ L dNTPs 2. 0 Bl, MI13r-ARP % 1.75 ul,
TMR-T7 (dt12) AP % 0.7 ul, i s S vl 4k
(RT mix) 1.0 Bl, EX Taq i 0.1 Bl Z&fFWF:
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95 CJZ W 2 min; 92°C [ 15 s, 50C W 30 s,
72 CJN 2 min, 4 18H; 92 C/RM15 s, 60 C by
30s, 72C/RMN2 min, 30 ffi¥; 72°CKN 7 min;
4 CIRAE.

1.2.6 DDRT-PCR ;™ 4 2 'k 5 A7 455 M i 46 Jie v
VK: 5.6% %1% HR-1000 2, BAHLJES 3 000 V A1)
100 W4T HUUK, BFR)R 5 h.

1.2.7 ZE5 R BUREDR . 08 . ek e 4
HL YK 2 e 4l (R 2 64 Boe bl 2 2
R B s Sy B e EOH AT PCR 944, d A
S HT T3 3)1(22-mer) , 5 glaatacgactcactataggge
FIM 13 reverse( 24 mer) , 5 agcggataacaatticacacagga;
aife W), 5 PMDIST vector 3 32, # 4L
E. coli. XI-1 Blue /&2 &AW, WA TATHTHER
(ampicillin) 1 IPTG/X-gal ) LB £ 773 b, &
37°C, HiF% 14 h~ 16 h, Pk (000 % 52 37 51 9%,
PERUTRL, M EcoRT R Hind IDWES V) %52, Pkik
o H I Bt v B

1.2.8  PHME TR A B K R 050 2 B ks
JF3R131) <DNA J#415 Genbank+ EMBL+ DDBJ+
PDB o QAP HIEAT M J5 Pk e, IFH GCG #At:
£ motif BT8R 1 B T) e A ).

1.2.9 RNA EEx) 5 B Jy BEM FRESE: a. Wit
Hi v B RN 2 8@ H o WA &
(glyceraldehyde phosphate dehydrogenase, GAPDH)
13T PCR, BRI 51 WER 1. RN AR Z&
F: 10 x PCR 28 p3 2.5 Bl 25 mmol/ L MgCl,
21, 2.5 Umol/L dNTPs 2 ul, 5|4## 2 ul, RT
mix 1.5 B, EX Taq @ 0.2 Bl. 95°C KV 3 min;
94 CIL W 45 s, 56 CJJV. 45 s, 72°CJ M 1 min,
28 fiiH; 72°CY 7 min, 4 CLRAE.

Table 1 The design of the aimed primer

upstream primer (5 = 3’)

dow nstream primer {5 -3)

length of PCR product/ bp

DHK 1 gACTCAgTCATgCAgTT CgC TTzAgATgAAGTTCAgCCA 164
DHK2 TTCAAACAAAggTgCCATCA ACACCgATggeTAgTgAALC 298
DHK3 CAggAgATCT CAgACggCAT TCgTCTCCgACT CTgATTT 122
DHK4 AAgCTAAgAACCCCEAAACC TTTTTgggCAACCAgCTATC 139
GAPDH ATgATTCTACCCACgeCAAg TTCAZCTCT gagATgACCTT 529

b. BREFIARIC: IR PCR 7944 AH &1 5
UL AT Ak B bRl

e A8 BB : 30 ug RNA 25 P A e i i
UK (70V, 4h) FERHBMEDNZHKE RNA #1

FJRTEME, TAAAS (0.1 ml ZeA8 W BEF )5 ik Je
JEBE) 15 min, 2%2C 4 h, WL S5C ( HARIERE W
WA F M), HRP {27 K06 60 RGAEH Ja ok
1 min, JEFFHRE, FROETRE S LEAR.
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2.2 RNA FTEM A4

AN 6 BE TR A 260/ A 2503 7E 1.80~
2.1 B/hBkiBHEHR 2.00 JEFI A, BEFTH 19 AR B IRoRi e e v vk
e L B DR 2K B /N R R B o A, 3 g5 R 3.
SrRESEN L AT EERR k. WK 1 R 2. R ———

Fig. 1 Increased thickness of glomerulus basement membrane
( % 8000) Fig. 3 The test of complete RNA by

formaldehyde agarose gel electrophoresis

2.3 DDRT-PCR %R

B PG D)L A AE S HL UK UK TE AT RS SR AL
AN KRZEIERRIEME, oo BIf b
17 k2250 4k, Lk fe Il 4 &% &0
AT, 239 i 4 Bl B P i T 9 G
Bt 1~ 4 (diabetic hypertention kidney related gene,
. DHK). JLrf DHK1 F1 DHK4 7695748 B 41 40 (1) 6
Fig. 2 Confluence and flatness of glomerulus foot processes RIS, RN EIRIE. A4 NS R BOE T

( x 4000) B, 3R0G T a4,

DHK1 (319 bp): 5 GTAATACGACTCACTATAGGGCTTTTTTTTTTTAGTTGGGATATGCTTTATT C-
TAACGTTGTTTGACTATGAACAAAATAAAAATAGACACAGAGACATCTGGTGACT CAGT CATGCAGT-
TCGCACACGTGGGTACTGGTATCCACTCTCTTTTGCTTGGCCAGCTCTTGGATGGTTGCTAT CTCTCG
AGCAGTAAACTTCGGAGTGAGAGTCACATTGTCATAATCAAAGTCTTCATCAAGAAAGAATGGCTGA-
ACTTCATCTCCAAGTATCTCTTCAGTTTGCGTCTGAGATCTCCTGTGTGAAATTGTTATCCGCT3S ;
DHK2 (602 bp): 5 AGCGGATAACAATTTCACACAGGAGATCTCAGACGTGAAGATGGATGCGGAGT-
TCGGACATGATTCAGGCTTCGAAGTCCGCCATCAAAAACTGGTGTTCTTTGCAGAAGATGTGGGTTC-
AAACAAAGGTGCCATCATTGGACCCATGGTGGGTGGCGTTGTCATAGCAACAGTGATTGT CATCACG
TTGGTGATGCT GGAGAAGAAACAGTACACATCCATCCATCATGGCGTGGTGGAGGTTGACGCT GCT G
TGACCCCGGAGGAGCGCCACCTCTCCAAGATGCAGCAGAATGGATATGAGAATCCAACATACAAGTT-
CTCTGAGCAGAT GCAGAACTAAACCCCGCCCCCCGCCACAGCAGCGGCCTCTGAACTTGGACAGCAAA-
ACCATTGCTTCACTACCCATCGGTGTTCATTTATAAAATAACGTGGAAAGAAACAAACCCGTCTGTT-
TATTTACTCACCCTCGGCTTTTGACAGCTGTGCTGTAACACAAGTAGATGCCTGAACT CGAATTAAT-
ATACAAATCAATAATGTATTCTCTCTTTCTCTCTTTACATTCTGGCTCTACACTACATTATTAATGG-
GTTTTGGGACTG3';

DHK3 (624 bp): 5 AGCGGATAACAATTTCACACAGGAGATCTCAGACGGCATAAAGTGAGAGTTAA-
TAAGAGGGAGAGAATCTTTACCTGGTTAATATTTATACTTGAAAAGTTTCAGTTAGAAACCTCGTT-
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CAAAATCAGAGCTCGGAGACGAACCGCATTGATAATCATACGCCGCACTGGCGCTGGGCAAGCCCACG
TTCCTTAGCCAGTGTGGCTGGGCTTTGTGTCCACATCACTGGTTGTTGCAGTTAAACTCATATTAAG-
ATAGCTCTGTGTGGTAGGTGAGAGATGGCAACGGTGGTTACTGCCGGCTTGTTCAGCCCCAGAGTCG
CCACAGTCACCATGCAGCCAGCCCACCAAGGGAGGGACGTCCCCAGCTGTAGTGCTGCTAGGGGACA-

ATCGCCTATGAAGCAATTTGATCCTGAAGTGCAATTGATGTGAAACAGTGTCTCTTGTCCCCCAGAG
ACAATCTTGTAACCAACCTTGCTACCTTTTTTAAAGACTTTGTAAAACCTGTCTTTTCTTTGGGGAG
TGGCCATCCAATGGATATCTTAACTGCCACTTTGTTATACATAAAAATATGTCCAACCTGGAAAAAA-
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAT

DHK4 (396 bp): 5 AGCGGATAACAATTTCACACAGGAGGTACTAAGGGAATGGTGAAAGACTAATT-
TAAAGTAAAAATAAGCAAAGATTAAACCTTGTACCTTTTGCATAATGAATTAACTAGAAAATCCTT-
AACAAAAAGAATTTAAGCTAAGAACCCCGAAACCAAACGAGCTACCTAAAAACAATTTCATGAATCA -

ACCCGTCTATGTAGCAAAATAGTGGGAAGATTTTTAGGTAGAGGT GAAAAGCCTATCGAGCTTGGT-
GATAGCTGGTTGCCCAAAAAAGAATTTCAGTTCAACTTTAAGCTTACCATCAGAACAACAAATCAA-

AATGTAAACTTAAAATATAACCAAAAGAGGGACAGCTCTTTAGTAAAAAAAAAAAAGCCCTATAGT-

GAGTCGTATTACS .

2.4 WRERENFEIISHR

20 55 5040 PR O SR (A% Y BRI A RD U LE R
4 A~ 2 54 b, DHK1 . DHK3 b & %13 A,
DHK2 . DHK4 S A3E D, 405l B de b A bl
I (amyloidogenic glycoprotein, AGG) ( [H]J
98%) . CDK109 ( [A¥E 100%) .
2.5 RNA Bl R

mE 4 fror, HE9 B DHK1~ 4 5% |
GAPDH 21 mRNA %48 J& 471 5 °F 34 LE At WL
%2, e SHR-DM 41K BUE B2 5 mRNA 7K-F
ik FHM 4 DHK2. DHK3, Fiff45 DHKI .

DHKA4.
SHIR SHIRT MWV
kb
IOHK 1 =22
DHI D e | ———, 2. 1
IDHKK3 e e 0.5~ 1
DHIK4 CR— 1.5

GAPDE - T . 0

Fig. 4 Northern blot analysis of differentially
expressed genes in SHR and SHR- DM renal cortex

Table 2 Different expression of the aimed sequences verified
by Northern blot

SHR SHR-DM
DHKI: GAPDH 0.296 £0. 023 0.150£0. 012
DHKZ: GAPDH 0.420%0. 121 0.723 £0. 241
DHK3: GAPDH 0.223 0. 067 0. 468 £0. 213
DHK4: GAPDH 0.3560. 211 0. 195 £0. 079

B DRIV et L B A W L, %93 BT B0 24 AR W
BRI R R EZE L LAY, 5L ML & L 5N
FEAR LR N, R @S2 20 63%.  $L 5 s B
ARG B NER e . B M A LR R . R
FELEN 34 A RS SR i i 22, 16 B A LU R R
52 3B /N ER RN L 1Y) 1 PRE R, Ak R e
AR, AT A A X R R R S KN 3R, 0 Bk B
SHUET W PE 1R 7 6 45 i 2 > A ' s 00T 9 1 o R
R R AR DR R R B SR A e T A At L B 5
75 HEAE I A I R (R I 25 5, AT R T B Bt
YA G IE R HEAT R AL 0 A, AWF9C R STZ %
G R UK BURE PRI K, e DY S e
HE A B B A 15 A i 7 R R 11 A,
X A 2 40 5 T A U B s R B L 4 13
FI[E Py AP AT R0 A ). AR i DY A e o 34 1)
JIF B AT o IO EE PEAE D, KA R ST Z A B AT
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FEAEBREE A B A MO AN RETE,  OE A B B A X
ANl R B A TR R R R, P AR
() STZ — % 3 100 mg/ kg LA F IR, AWF5K
I STZ fEsese i Firh 4 R TR, B & o
50 mg/ kg X —IE G AL WU R, ZBUROK
B PR R 11 ARG B /IS BRI 4 435 W 1) e A A S 0 S 1
FAAE. [ P Ah2 o 0 T B B s R 8 I 3 5 |k
0 U A, LA 4 3 5 S DL B A R A i
m‘jl&éfﬁif%fﬁf’fﬁﬁt%ﬁérﬂf#ﬁmﬁﬂﬁﬂi%%ﬁ
A, (HIL S 7 WL R . AR AE TE A H
HA :éaéznﬁ-m cDNA J B, X T E 42 (1A ¢
A4k W EFR AR AN A
DDRT-PCR A JE 1992 4F Liang 2671 4 37 ()
P mRNA O SEER Y PCR & AH &5 5 K he e
der)—Fp RNA FRECEEHIAR, B Hh L AN [
I 2 ) 22 S 3R N I A, BT SO A e )
— Pl mRNA J7 51 #4805 2 1) T 9l % T R
G190 B S a5 3 B AN DNA, A 2 Fh i
BEALS Pt e AT 1, Wi PCR 1% & 2 14 A
3 55 g R BTG, 28 e RS AR
SR P T B Je P o RN 2 A il vl S R AR E T
PP a2 B A A0 i R IR A 2 S IR R B

TARBARFE M R &fﬁ'tti%' [F] i AT B 2 A
FERL AL, 16— @R E SR T A R A Ty

BAL, ST ﬁmjfé&%zﬁ.;\ﬂr#k{ﬁ:&ﬂﬁ
JEA.

]2 5 k7R PCR BEAR IR IR KL T AGG
A CDK 109 71 fei it s 45 5B PR 9 K Bl 15 B Joit o £ 22
Feeik. CDK109 AR IEdr 44, A — il kK
(3 DA, 0L 2% i) ) R e T g g o e B
GCG ¥ motif B AFIEAT 8 (1 J5T ) i 4ok 45 1,
Ak B CDK109 5 ifin 4 %8 5k & 11 2 Y % 4k
(angiotensin II TYPE 2 receptor, AT2) f7{EAH[H
MDD RELL, A5 R 9K 2 11 (angiotensin II, ANG
) &Py g i P o, Wt H i 2k
FERAEKHN T, E5 M 8K E 11 82K
(angiotensin TYPE 1 receptor, ATI1) # HAEHZ
55 NER 9 4 384 2 L A A AT 1 AR R DL R
VAR (LT didb, 5B RtL 3 DY, AT2 &5
AT L AEIA A R, &R ANG 11 (45 Aé&vﬂf%
Puan s ot g — AU IE 58 CDK109 5
AT2 LA IR/ Ang T 5 AT2 A HAE 1Y
e, HB2 CDK109 7140 o 5 91 2 a4 vp | 1
o o 184 5 R RIS R B v A Kb L 3T v i
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Bl DRI s I A A TRl m RS — e AE L Xl
AT2 BCARVG YT il Hs, 18] I OR 45 5 U S 52 45 T 3
7 R KA.

A TR I AGG 4 T AR, 7Eit
ZHTAMTERIEFAET K, 5 A A4 TR
AR (amyloid precursor protein, APP) [ J5.
APP FE M 7= ) s e L AE R W ik £ 1 5
Alzheimer i (Alzheimer disease, AD) 8 KM
J2 By KRR /N 25y Jk 4 L 35 A A AR A % DI AH G 1Y) B-
¥y (1 (B-amyloid protein, B-AP)[%. )5 3 (90
BB LA 0 o e e H B d Mk 4, e {2t A i
SERAn B, PRGN Ca® N RSP, e
SUA By Joc % o A 2 Jk W2 ol 20 34 5 1 BE AL T
APP A5, FLAT A0 MUK B 43 7 HOAS VES IR kAT
R HENAEAE T KB BRI AGG, WHEZ Y
g FE 4 5 40 i DA B 4 a5 1) Joit 2 1) 74 AH B AE
FI, AN 28 55 e i R0 P35 ' 0 114 2k

AW FEHE— 2B (1 A 4 4% 1 9 72 88 RACE Jy
TGRSR LN 0 A1 DNA 7471 (1) 7 B A 2 1)
(T e T, I ANAE DR B BT SR e A 22 5
Sl IE N T A b RISk, R
FERE PRI 1 v A s 4% S 1 A0 B B g il

2 % X M
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Cloning and Identification of cDNA Fragments Related to Renal
Damage of Diabetic Hypertension Rats

ZHANG Fang-Lin"" , LI Guo", YE ChuarrZhong”, DING Wei", LIU You Ping",

XIE Chao", ZHANG Di”, SUN WerHua", LUO Min"
{“Shunghﬂf Institute of Endrocrinology, Ruijin Hospital, Shanghai Second Medical University, Shanghai 200025, China;

3 Department of Urology, the Affiliated Zhongshan Hospital, Medical Center of Fudan University, Shanghai 200032, China)

Abstract To investigate new genes related to renal damage of diabetic hypertension rats for exploring its
mechanism, the model of diabetic hypertension rats was established by streptozotocin ( STZ) injection. Urine
protein of this model rats continued positive and ultrastructure of their renal cortex changed. Fluorecence
labelled differential display reverse transcription polymerase chain reaction and Northern blot were used to isolate
and identify the genes that showed transcription changes in the renal cortex between the unitary hypertension
and diabetic hypertension rats. Four differential fragments were obtained, two of which were novel whereas the
other two showed significant similarity with rat amyloidogenic glycoprotein and CDK 109 respectively according
to the public database of Genbank. Via the application of bioinformatics the altered renal mRNA expression of
these genes associated with diabetic hypertension suggested that they were the candidates for a role in the

development of the nephropathy.

Key words differential display, diabetic hypertension, kidney, bioinformatics

: Corresponding author. Tel: 86 21-63050615, FE-mail: zhang_ fanglin@ yahoo. com
Received: August 13, 2001 Accepted: September 12, 2001





