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Identification of differentially expressed genes in rat asthma model by

suppression subtractive hybridization technology
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[Abstract] Objective: To identify differentially expressed genes related to asthma by using a rat
model. Methods: Total RNA extracted from the asthmatic rats was taken as the tester and the
total RNA from the control rats as the driver. Suppression subtractive hybridization (SSH) was
used to isolate the cDNA fragments of differentially expressed genes. The products of SSH were
inserted into pPGEM-T Easy vector to establish the subtractive library. The library was amplified
through E. coli transformation and positive clones of the transformants were screened. The white
clones in selective medium from cDNA library were isolated and digested by EcoR I restriction
endonuclease. Thirty-six positive clones were chosen randomly and sequenced. Nucleic acid
similarity was subsequently analyzed by comparing with the data from GenBank (NCBI).
Results; There were more than 300 white clones in the cDNA library. The clones were sequenced
and similarity search (http://www. ncbi. hlm. nih. gov/BLAST) revealed 4 known genes,2 ESTs
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without homologous genes and 3 potential new gene fragments. Conclusion: The forward-

subtracted ¢cDNA library for differentially expressed in the lung of asthmatic rats has been

successfully constructed and the interesting candidate genes related to asthma have been

identified.
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XK B R (PR PR ) R — i DA BHL
MR E SRR BERERR, K
BENRERERZERTIERA LS BREEMNF
BEZREERGG RN, 0L E 5w
RXERMNTHREZERIRERERIHAS
BEEMNREN. BEXRCELENTENERTE
H#H &, 0 mRNA £ 5% 875 R % % PCR, R
HEERSITHE AR (RDA) , BEEFE R 4047
PLJ cDNA P H RS, ZBHEHEAERK
WABERRIER, HOFENBHAEER.
ERERFELENKR SR . THEEAER
. ZERDA HAR#EA, I Diatchenko %0F
1996 4R+ T LA ) 4 PCR FIIH M Z& X 8
AR g E Tl B4 40 1 4k 7 8L 2% 32 B R (suppression
subtractive hybridization ,SSH) , A L\ 45 % 1 4
BEMEEFMHAASTERRENER, HEA
ETHE.GHEZBRABERE AIFEEEE
WhKkBEER. ZERBMEALRKES
YRHYHEERERER T ZMMA.

EHFTUKBIBHRERLZRH R, FW
FEHEBREEARARNE T ER SRS E
RERIBEEMDNA B, H Mk, npEmEng =
RERIER AINFPTFRKEITERBRE R
BHSIRERE.

1 MEMAGE

1.1 EFEMHEEA 16~20 B E3 AR
RARO R HHEER  ZFEXLRENRMERE
K%#5|3#,SPF % . W EEEA(OVA) SR
¥R *EE Sigma AH ™ &H; £KE RNA @
Trizol®Wg B Invitrogen %% ] ; 24 % mRNA FF A
f) PolyATtract® mRNA Isolation System Fl

pGEM-T Easy Vector 8 B Promega 2 7]; K
5 R o) 8 F ) AMV Reverse Transcriptase #4
B BioFlux 2 #&; & B DNA % — g bt F7 fi 49
polymerase 1 ,RNase H U B R 5= A Y18 Rsa
1 #  Fermentas 2 &) 7= & ; E. coli Ligase, T4
DNA polymerase #1T4 ligase ¥ § TaKaRa 2
] ;BD PCR-Select™ ¢DNA Subtraction Kit &
CLONTECH A& =& .

1.2 SIPRELHFH KR#HERSIY.Y
TTTTGTACAAGCTT3N;N 3 ; PCR Primer
1: 5CTAATACGACTCACTATAGGGC 3';
Nested PCR Primer 1: 5 TCGAGCGGCCGC
CCGGGCAGGT 3'; Nested PCR Primer 2:
5" AGCGTGGTCGCGGCCGAGGT 3'; B-actin
Forward primer: 5’GAGGGAAATCGTGCG
TGAC 3'; B-actin Reverse prime: 5'GCATC
GGAACCGCTCATT 3'. A EFFI#Addt R
BAEYBEAFTRAEAAEGR. &L 1.5
CTAATACGACTCACTATAGGGCTCGAGC
GGCCGCCCGGGCAGGT 3', 3GGCCCGTC
CA 5';#% 2R:5CTAATACGACTCACTAT
AGGGCAGCGTGGTCGCGGCCGAGGT 3/,
3'GCCGGCTCCA 5, —:# fBD PCR-Select™
cDNA Subtraction Kit $£4t,

1.3 H¥

1.3.1 ZhYEBGH & HEEHI H16~20
R E3 KBS AWAE,  Bmde 2,5
BAS R, #md8 REEESH1 mg/ml OVA
(pH #7.4,% 50 mg/ml E47)1 ml.2 B
A 1 mg/ml # OVA CR& 4846 7)) i K B M
M. BM50 pl,1 K/ B IRELA, 0t RAN
R T 5 8 e W T K B A9 L XPBS W,



364 ¢ WL K40 (B 5D

EELE

1.3.2 J# RNA #H K& mRNA 4ik: £H
Trizol®E B B ARAERXBEHARS
RNA, A PolyATtract?®* mRNA Isolation
System 4} B B A4 & RNA #§ mRNA, &
EBYEHEABERE. HEEREATEN
03 58 B0 W e 7K % € & RNA & mRNA
MR R.

1.3.3 RS5XDNAB_#E5REMK: A
1 000 mmol/L KCl 250 1,100 mmol/L MgCl,
125 pl, 1 000 mmol/L Tris-HCI_50 pl, 500
mmol/L (NH4),S0,(& 7.5 mmol/L B-NAD)
50 ut,10 mg/ml BSA (g § TaKaRa 24 7])13 pl
MREAL2 pl BEEL500 ul 5XcDNA 84
B M

1.3.4 cDNA & 8: BWEBioFlux RT007AMV
Reverse Transcriptase, P mRNA R, #U
B4R EA R cDNA £, HEDNAF—
#EEB™YPMmAEE RNase H, DNA
polymerase I.E coli ligase }2 5XcDNA 5 — %%
B HRENK,16CHHF 2 h; A T4 polyme-
rase,16'C# & 30 min, FIEH R F &
MBS 1, BB E 4 ds cDNA ZEZ R T 3
3 Ao o B 7E 94 CZEHE 10 min, F—2
EHEIRERE, A -FZERHEFHSR
B 10 min FERX BRI A ER
ds cDNA FiBy /S g, FHBRE. XK
USG50 pl KA =HKIER. BLS pl TR
% E KBk, HAHFRsa I 81T,
1.3.5 KVl 4ifb/56ds cDNA B EE&A P
IMABRE NI E Rsa I 1.5 pl (10 U/ul),
37CAKMRR2. 5 ho B pl SREYIRTHIREG—
BAUHISHERBXEEMNER ARE
& FI By /0 MR B, A RIS Wl K=
KR

1.3.6 . DIEERER AR ds cDNA
3 K 8 F (tester) , X R 4 22 (9 ds cDNA 3
K & F (driver) ; J 18] 78 380 ) LA X B8 A 40 4R i ds
cDNA Jytester, DL B by B B il 4 21 f¥) ds cDNA
Jdriver, ¥ftester ds cDNA 48/ 5#%1.2R
A T4 ligase #,16CRMNIE. EEFYD
% M B-actin forward primer, B-actin reverse

primer Hl B-actin forward primer,PCR primer

1R RERR,

1.3.7 PRI HEFEktester 5] 5
B 5 #Ai9 driver ¢cDNA 68'CZ2358 h, ¥ H
WA H S # AR S B driver
cDNA %3 16 h,

1.3.8 PKPCR ¥ #: % — W& PCR RN LA
PCR primer 1 A3 ¥, BF K 72C 5 min—
94C 3 min—~>94'C 1 min, 63C 45 s,72C 2
min, 35 P EH—72'C 5 min, 8 _KPCR KL
PLSE — W PCR R BL 7 91 3 # 4R, Lk Nested
primer 1 1 Nested primer 2R K 3|4, ¥ &
EERBIWERR B, BB RH94C 30s,
68°C 305s,72C 1.5 min, 15 &3,

1.3.9 HEXENHERBEAEATHEE.
KIEBHSSH =YREKZEBILEMALE, 5
pGEM-T Easy Vector #5: 1 BB 12CHEE
AR KB E DHSe BZSH
M, & 100 pg/ml EF¥H B K i) LB/X-gal/
IPTG 355741 £ 37 CHE %20 b, R E R K B
BhAE 2 B RAERAF B DNA 7. MIE
FlcDNA CEEREPL Bk A B E %, EF T 8100
pg/ml BFEERMBIKLB EHEH,37Ck
B FRTR, RBY )5 AL, A EcoR 1R
TR REEEY), 1. S BRI R K E
AR BB KA,

1.3.10 DNA FF 51 3 & 1 48 {45 40 47 BE AL
P E M cDNA XFE36 M EABAF BN
TR I A B, W M F T R
FHfMEXPCR BIYFE, W EEHBEARB
# FF 31, 7E Genbank $(48 FE 7 47 4 oL ¥ EL 3
4% #r (http://www. ncbi. him. nih. gov/BLA-
ST), 4+ 3 & Reference mRNA sequences
(Others ) ¥ # B, Non-human, non-mouse
ESTs (48 FE X /DR MAK B EPIFREH
EH.

2 & 8

2.1 SR REENELBIFORIER
ExtBAmt, HEAARHRT RE MR

BB RN (GRABR).

2.2 RNA fimRNA WRERERE E#RHOK

RNA 2B BEREOERNEN , BmER X
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B it 1 %+ BB K BA A9 ODys0/ODoso LB 53 51 4
1.901 #11. 896, B 1A /R %21 % FRIEFEEE B LIk
%K, BB H RNA 285,188,558 rRNA &4
AT, 285 1 18S Zy241.5~2 ¢ 1, k8

2 |
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1. WA 5 i B4 5 2 X B K 4L+ M :RNA Marker RL6000
H1 %#a558BAERNAA)S mRNAB) & # B
Fig. 1 Electrophoresis results of total RNA(A) and mRNA(B)

2.3 ds cDNA SRRk EEMEESR
1% HIR M BRIk AT A LAY ds <DNA £/
REE 34 (EH2), F B 7250 bp~>2 000
bp Z[H, X8 TcDNA R ®, FELRH
BR.

bp

2 000

1 000
750
500
250
100

1B R R, 2. X B KR4 ;M D2000
DNA Marker

2 SR haTRads cDNA &Rk B
Fig. 2 Electrophoresis results of ds cDNA

#£ds cDNA & B R M & WG » X #E b 47
TEAUESEHNLE. NEREDALES,
94 CZE4£ 10 min FF7E VK L E (f DNA {RF 85
BB L A B M4 51 K 26. 9%
41. 9%, , SEBET U L EEL. E—EREL
PR E TR BT cDNA I,

* 1 ds cDNA Azsoﬁ-ﬂ'li%'*
Table 1 A, value of ds cDNA

=i/ Kt KEHEE
4]
an zew EHE HEBEE HHENE/%
BG4 0.431  0.500 0.547 26.9
SEAE  0.334  0.439  0.474 41.9

2.4 ds ¢cDNA Rsa | B§¥155 % Rsa I B§Y150
JGH) cDNA 72 2% F B RS W Sl b R e AL ik
MU REREEMUI A BRBEFH RS
DU B, 728 cDNA K B KE R /), cDNA
CLmMU@E?.

2.5 HEBEREN ds cDNA S5ELEENK
RYFERARESSH BB XEZ—,ds
cDNA WY B 5 S Al 58k 1 gL 2R
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bp

2 000

1 000
750

500
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1: 8052 RT3 MU AT: 4. Y5 M.
D2000 DNA Marker
B3 %45 sr®B4Ads cDNA Rsa ]l 8y
B EKER
Fig. 3 Electrophoresis results after Rsa I
digesting ds cDNA

BEE, PR k5 F 51 5] 9 Primer | 18

- actin forward primer , - actin reverse primer

M 1 2 3 i

1 500

1 000
900
RO0
700
600
a00
100
300

e

200
100

F B-actin forward primer 43§} ¥~ 1 B-actin F
H . PCR =Y 8 ka0 (B4, G RREE
BEBRRGEBRGEI T, KEAHEGRE DR
7 3k FF 5 5[ ¥ Primer | H B-actin forward
primer ¥ 1# 7= ¥ $F B-actin reverse primer 8
-actin forward primer Ff 37 =#) K B H #H{EH
ENMFAE EBRUELBTHRERN25%,
ALH#HTEELR.

%2 BAEHAEBRMPCR FHERRBHE

B
Table 2 Gray scale value of PCR products
KER#HE EERE
a8 B /X10* /(B A)X100%
ERE 1A 4.086
2(B) 1.612 39.45%
3(A) 3.426
4(B) 1. 289 37.62%
HERA  5(A) 4.070
6(B) 1.156 28.40%
7(A) 1. 299
8(B) 0.324 24.94%

— [ b5

«— | br 5

1,2,3,4: BERG AR AR ;1,2 tester 553k 1 #13% 53,4 tester 58k 2R H3%:5,6,7,8: X WK F4;
5, 6:tester S5H % 1 #H&% ;7,8 tester 58k 2R M #;1,3,5,7; fl B-actin forward primer 5 B-actin reverse
primer ¥ 3%;2,4,6,8: f B-actin forward primer 5 PCR primer 1 3% ;M :100 bp ladder DNA marker
B4 PCREBMELEBHESHHELARER
Fig. 4 Electrophoresis results of PCR products when analyzing the adaptors ligation

efficiency
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2.6 WRPCR WMEBEX=YNERET Y
R BERAELFEFSMISIHPCR Primer 1
XHB Y HATY N, BRAELANG DY
W —RPCR =9, EM 5K EHBH15 ME

iF 1]

Mo AR

M:100 bp ladder DNA marker

AT BRI E Y B S 2 A 500
bp 4, FEIE P 5 KBS K H BRI 9 H
BEEHNMES,

F 1]

Mo e R

1 500

1 000
900
800
700
600
500
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200
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Bs EARAXXEREX W _APCRENLRER
Fig. 5 Electrophoresis results of the second PCR products

2.7 HRBBEMIN HERAEHREERE
MW CER R . 45 LA IE 5 F 5 (6] 2 8 W 2
XEXREHEBEILWE L PCR =Y HER
P ¥ Bactin XA SR NE 6, NERBERHL
RAUBHZERENBERATHERE
£ OHMATEWMMORY RREERELENER
A LAERE RE B M Bactin AIRERA T Lifl;
MEEEBRNEREAREEHTX—K. &
ERREBAFEANF A REB AT R ERBRLE
WEN.

2.8 JHWcDNA XEMHWEMEEER #
FEAMBEE B XY & ZE pGEM-T
Easy Vector t,AE ¥ LT ASDH5a, ¥ 51k
EHHAREMNTFIETHEE XY LB/X-gal/
IPTG W HRAR £,37CBEF L&, ¥ & it
. BEH300~400 M EHPBONNHBT
R, RUMB MW A3 K PCR =O#H A
¥ 7i# £ pGEM-T Easy Vector 1, &Y
B SRR F L2 EcoR 1 W L)5 47 H 3k (B

7). BFpGEM-T Easy Vector 7E5ME A BRI
AB R AE —1 EcoR 1 BEVIf &, B %M B8
PG AT AR M L A B cDNA F B, B4R
BR,90% M RS EFH 200~600 bp KA
H B ,5Rsal B§¥lds cDNA W4 H 8. NG
RPARBAIBARBEBEIRTHA &,
ARENERRBAFBREGUFEAEEOR IH
B A.

2.9 £EYEREMMT WTH36 MHERE
PREFBARI.ERBEFIMERSIYF
% 57 48 69 5 51 , Z£ NCBI Genbank 4% Fg b i
THRBFIMEUEEY . ERER AL R
BETEAEE. 2NN EABEK 7 Bo TH
fr , Biti 2 W 7 P 9 FR M 2 B 85 C(SP-C) , ARk
BEEEZEe BRSALELNEA 2 E
SRBHWEST HERE,3 M HETENFTE
EST, & 2 FBI25%. KX HGAPDH &%
KEH,
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a00
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HEpEs Ao
23 28 33

W 18 23 28 33 18

18.,23.28.33 R RIEIFH:M:100 bp ladder DNA marker
B6 PCRESHEGSEAHEALXAELALER

Fig. 6 Electrophoresis results of PCR products in the efficiency analysis of forward

and reverse subtractive hybridizations

2 K] I a 6 T o Y

2 000

1 000

a0

— 500
250

10(

1~14: 8B4} 2 B B9 BT 6L s M : D2000 DNA Marker
E7 #%#HEDNAZEoRIBWEHERER
Fig.7 Electrophoresis results after EcoR I digesting plasmid DNA

3 #

MEEEBATHEARRE G BRE. BREE
EEMEEHBRERA - EREEREREIE
HYagBa T ZHNA. BE8E KR
MERKHEXIEAHEZA", FHARTBMAE
Wi K & Fn 0t BE K BB £ B 41 4R, IE 16138 B, LA B
Wi K BUITH 21 cDNA KB F (tester) , X K

B4 S cDNA K IR T (driver) , B L B W
W7 XK PCR 738,18 B 7 2 W K B 4
HAWEREREER, RINWE T & ik X R
S 22 1 Rk R R IE 18 4 3 cDNA U,

B AT 51 X 2 M AR HLH I B BE BF R R
W RA RO EIBLEHEASL FKF.EHH
TP RARARE, L XBARKBE
ALRETHERENEA EFRKBRENE



mam

S BLE. FUEMEE BB AR R R SRR

* 369 -

KEEELBRNFESAEEN I HE. R
fIRAE3 KBMIHAREEREERNA Al
mRNA, A5 B, 577, T RIERG R BH
BEXRHAN IEELRPEEES X
HOBGRERE. FAEEARBEAR MR
BEHHHETMEENBREZ KEBRERR,
HETLUEEPEMRRARMSE.

ERMRERA EEAENHANEQRES
BeL 87 6 LA 22 #% NF-xB F¢ 2505 » M 17 390 il 98 A )X
B o 170 2 44 10 1 7R) 69 (6 PR BT LA B G PR (K
RERN KR AARKE S RERENA
MR EDD, Xeert R R, E QMR
MAEBBITRED—ENER . BEBIILH
MAWT., WEEHFEEYEEXEARHME
18 EEARFEMNBISEAE 5K, A UM
I REE Y FEAAXEESP), 2R E IR A SP
ASPB.SPC.SPD., HE THEFHRZSP A
EERMXR AR RYSP A TLIEH R
W I A T ¢y Il R R A4 B R R BT, X T
SP-C 5EERMRRAMZED M TFALELR
BEENABRAEEEZERSEREARYXEE
B HOE R AT H— AR LA BRI LR
SR B E X He 2 5 RN EH B E3 K BB
IR MIE# AR PHEIERRBEE
EXEtMERmERREER,FMEENER
BT R A — S B TRERELE R
B FHHRERE.
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