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Construction of subtracted cDNA library for differentially expressed genes associated with chronic optic nerve injury
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[ABSTRACT] Objective: To construct subtractive cDNA libraries of differentially expressed genes associated with chronic optic
nerve injury in cats. Methods: Fifteen adult cats were randomly divided into 3 groups (n=5): control group,4-w compression
group and 8-w compression group. The chronic optic nerve injury was produced by an inflatable balloon implanted under the
optic chiasm. The total RNA was prepared from optic nerves of each group by TRIzol method. Double-stranded ¢cDNA was
produced by SMART PCR ¢cDNA synthesis protocol. Suppression subtractive hybridization (SSH) was used to isolate the cDNA
fragments of differentially expressed genes in the optic nerves after 4-w and 8w compression. The ¢cDNA fragments were
directly inserted into T/A cloning vector to establish the subtractive library, followed by amplification of the libraries through E.
coli transformation with calcium chloride and screening of blue and white clones. Three hundred positive bacterial clones were
randomly picked in each library and identified by colony PCR. Results: Analysis of the white clones by PCR showed that 80%
clones contained 200-800 bp inserts in each library. Conclusion: Four subtractive cDNA libraries of differentially expressed genes
associated with chronic optic nerve injury have been successfully constructed by SSH and T/A cloning techniques.,which lays a
solid foundation for screening and cloning specific differentially expressed genes associated with chronic optic nerve injury.
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B 2% 52 (SSH) g AL H A PR 2008 1 45340 4 G 22 5
FIBFENTH I cDNA S, by it — A i i | ve e 12 1
PR 22 458 0 AH 5C 25 S 32 16 ik P9 B il

1 MBFFIE

1.1 &M  TRIzol iIlFIMA A Invitrogen 2 H],
cDNA A 132 5 & Fi 4 i 9 2% 22 R & W A
Clontech A ],

1.2 SBshHmB LA BRI 15 HL A
B AT 2.5~3.5 ke, i AR i S ] BT . i £L
SER A NG RN IR TC S0 . BEAIL AT 3 4.
TE O HE 2 25 T 4 JE 2 A A 28 R 8 S
41, J5 2 HZ BESCHR A5 0 M 2o g 1 A A, T
HOECR 3 2, 30 mg/ kg 7 I T SR I )
YyJe , TT i 2 8 P N B A 28 R A8 S, HE A R R 5
SR e, RS T B S 3l ) 26 i IR AIE 1 pl 22
ARG IREEANG O, 5 21 B W A 00 B[R] 8 N 1 5
R ARJGAT S CT 38 DA 2 Bk 4% 0 50 A ittt e
1.3 AFRARMA RNA R IPHRE KRB, 7E
B BCBE T T I LA R B 2, ST R VRS PR
A8 . R TRIzol ¥ #2BUS RNA, I 100 HY A2
PR3N W 5 e R Dk 3 A HL A 52 T 25 A0 O O
THI 2 FLH BE AT Dogo / Do fHL

1.4 SMART # R & & ¢cDNA =8 SMART
PCR cDNA & B & vt B 5 47 .

1.4.1 % — 4% cDNA B & R LA D
RNA % 100 ng 70515 1 pl 3'SMART CDS 514 11
A(12 pmol/L) il SMART 514 [I A (12 pmol/L)
BA.72CHE 2 min, A 2 pl 5 X5 55 oh
W .1 1 DTT (20 mmol/L) .1 ul ANTP (10 mmol/
RGN ] i, 42°CHEF 1 h, H140 pl
B TE 2% M B g 72°C A 7 min & 1E R,
1.4.2 M A LD-PCR 4 & — 4 W LR —5
cDNA =¥ %2 34 0.5 ml i PCR &, &% 1
pl B —A R I A 99l Bl 4F B PCR M
W, &AM 3 ADEPEE 1 IEFT PCR &8
fb. PCR W0 95°C 1 min Ji5.95°C15 5.65°C
30 s,68°C6 min.24 MER, 4 7HI7E 15.18.21 il 24
AEFR I 15l 720 FE AT SR B i Tk, AR 4l 45
Fok e AR AL SRS T B AR PR 800 % B
& 2 AT PCR, H =Wk 2 4% — 8% cDNA, M2
FrAExs 45 — 4% cDNA 4L 5 i T 75 pul 1 X TNE
GErhl b

L5 #HlEm Ak S & SSH XAl &
UL B HEAT . FHIE B M 2 A R 3K 3 F (Driver)
SRS ARG 4 A H K 8 A A4 (Tester)
e A B IE [m) SCHE LSR5 P 4 JE 200 8 JH 40 Driv-
er FIEH 4 Tester 243815 3 2 Ia] P,

1.5.1 Rsal BEH & B Tester X Driver A9 X 5E
cDNA % 43.5 pl, 20 5 JHBR &1 ¥E A VT Rsa T (10
w/pD1.5 pl T 37°CHEYI 1.5 h, KA LMY 09 XUk
cDNA 10 pl 528U XEE cDNA 10 pl 1 1.5%
T N E I L VK AT BB VI RCR S BT . WY 58 A I R
it U1 7= Wy kAT S A AL 3

1.5.2 #XZEHEREFEEXERN HEBUEN
Tester WHE cDNA 1 : 6 #i B, 400 2 41, & A
Tester B4E cDNA 2 ul S T4 DNA &4 1 pl. 57
B 1 Mk 2R & 2 pl T 16°C R MR, B
1 pl R R IR AT AR5

1.5.3 FWRHEMmER WEELEEAEKRT
25 % )5 4 3% A AR H2 3k 1Y Tester B4 cDNA %
1.5 pl20 5 1.5 pl Driver XU cDNA 1 1 pl 4 X
FAE IR A 98°C Mk 1. 5 min, 85 T 68°C 22
28 h, WA 2 4438 HEAS, A b #8781
Driver ® 4% ¢cDNA,68°C Z3Z i 7 , il A 200 pl fiipes
G .

1.5.4 W PCRY ¥ HU1 pl W2 se ™Y 4%
3k 1 RSk 2R BYAMIUE 5 51 W) #EAT S — I PCR &7
B 27 ANE . ¥ PCR 4% 1+ 10 Wk, U1 ol
WA 23k 1 1 528 PCR 51 #4756 2 Ik PCR ¥
B 12 ANMEIR, AR 1.2 K PCR =4 10 pl H
2% B NE WS/ EB SR UEAT HL UK 20 #T

1.6 H# cDNA X Ee#E K 2 K PCR =Y
aifl B 2 pl 2465 9 PCR ¥ #1 1 ] pMD18-T
BRI A AE 1l T4 DNA ZE S EEH T ,16°C RV
30 min,

1.7 HB cDNA X E oy 3 B 5w WU kL
10 ;1 5 DH5o B2 A 40 R TR 51 S0 55 15 4 BOk:
SAKBATR . BL150 p 41 R 50 A T &
X-gal/IPTG MR H HR BRI IR L, 37°C R
TR, TRV T8 4 BEALPRI 50 AN 16 0 VR 1
i3] LB/ Amp WA FREE S, 250 I/ min #EH 8 h;
G R UK AL R 2 2 20 i BE AL PR 50
MR ERANESS 300 MEE NI, &
BT pl WSS 9517 PCR Y71 W S80S
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5 2% PCRY A . =W H 2% I Ig i/ EB &K
B VK AT %5

2 &5 B

2.1 X RNA#RRZLRGS>H  E RNA KL
WoREIA A RNA 7E 28S,18S A H W 7247, H
28S A AR BE L2 18S 1 2 %, Ui A RNA %
A REAR RIS R (L 1), 54043 6O FE 3 I 7 45
W R B RNA B Daso/Daso 1. 90, 41 & 15 & LK
BRGED.,

AN c—

1A%

B 1 & RNARBKE
Fig 1 Electrophoresis of total RNA
1. Total RNA of the control group; 2: Total RNA of the 4-w com-

pression group; 3: Total RNA of the 8-w compression group

F1 B RNARER D /D WELER
Tab 1 Concentration and D,q, /D5s, value of the total RNA

Concentration

Group Daso Dasgo Daso/Doaso

pu/pg e pl !
Control 0.312 0.162 1.92 0.624
4-w compression 0. 285 0. 145 1. 96 0.570
8-w compression 0.312 0. 157 1.98 0.624

2.2 M4k cDNA #9456 m % Rsal B4R Rsal
S — U L Y U0, FERUN R 81 GCAT TE% IR 7
Gt s TR, 22k WEU)JE 9 cDNA R B B2 42
B, AE A, AR SLER BRI AR (B 2 B
N S VIR AL WD) S B cDNA R B B A8
BAET 100~2 000 bp, FREEREYIEA,

hp x] | 3 1 i 5 B

12 N —
2 —

MNg—

2 W4 cDNAHKI Rsa ] BBYIEEE
Fig 2 Electrophoresis of the cDNA before and
after Rsa | endonuclease digestion
M: Marker;1,3,5: Before Rsa | endonuclease digestion; 2,4.6. Af-

ter Rsa | endonuclease digestion

2.3 BREBKESMN  Rsa | 5k EECRKE
ARG FE RN G PDH K A7 78 B9 2 52, 40 i ffi
F GsPDH A & Rl i F 423k 3 F1 5" 51 1
G PDHZEE [H F B, i sk 9 FAS 5] 51 40 76 4 1] 49 9
KSR m 2N, BTN EEICR A
LR LA AR A 3T 5 S i AR IR I 37
FUS" G Wy 3 B4 R n] DL TR 2 B Sk T AR
PCR 25 53 FH 35t B W 56 8 FL Uk 43 BT 40 SR 0 51 0 1)
PCR W) 58 B4 R H2 Sk e 0R e m . 5T
SERFM R HESL 3R 5" 51 W PCR 7= ) it &
M G:PDH A &5 ¥ =Wy 25% , R4k E %
(3D

B3 EkEmnEseH

Fig 3 Results of ligation efficiency analysis

1,5: PCR products using Tester (Adaptor 1-ligated) as the template
and the GsPDH 3’ Primer and PCR Primer 1; 2,6: PCR products u-
sing Tester (Adaptor 1-ligated) as the template, and the G3PDH 3’
and 5' Primers; 3,7: PCR products using Tester ( Adaptor 2R-liga-
ted) as the template, and the GsPDH 3" Primer and PCR Primer 1;
4,8: PCR products using Tester (Adaptor 2R-ligated) as the tem-
plate, and the GsPDH 3’ and 5" Primers; M: Marker

2.4 % =K PCR FZ#Hu# 5 K PCR=YE
Boh— R R IESAAE A ,500~2 000 bp &
Bl B RIS 2GR0 W (- 4,

bp i 2 Al 1 i

3 S| —
| SlHl—

| IHH}—
SIHl—

4 ETRPCRFYHEKE
Fig 4 Electrophoresis of the second PCR production
1:PCR production of 4-w forward subtractive hybridization; 2. PCR
production of 8-w forward subtractive hybridization; 3; PCR produc-
tion of 4-w reverse subtractive hybridization; 4: PCR production of
8-w reverse subtractive hybridization; M: Marker

2.5 HRECFE S I I AR SRR DN AR A [R]



555 W1, B SLALL SR L AR VR B3 A OG 2 5 F AR R P I cDNA SCHE () 4 ¢ 553 -

I 7776 F Tester Ml Driver H i FH K 3 H G; PDH
EA A ot AR He BT 0, 7EBE S 1Y PCR i 72 h
pam BBy FSE, ] GsPDH A &5l
Yy, 53 50 AT W8CRT 00 7 W) S BRR L 91 G PDH &R

i 1 1 i M [

1 500

e | (WD

m—— §HI

KRB, il %F HAE AR R 6 IR S 50R 9 88 2R il 22
SELCHIWEZR AL G, PDH #4936 [5] 15 21 2 15 B AT 287 ek
M, 45 F IS PR B R I RS B A 50
HE 5,

i L] T E M lij

I 5]

B 5 HBRHESWER
Fig 5 Analysis of hybridization efficiency
1-4; PCR results before hybridization; 5-8: PCR results after hybridization; M. Marker

2.6 M cDNA LAWYy HAETERE WKL
WEIRY 80 B H BN 2 LTI W B 89 F B,

L hp

e 1 51H1

S— ]

—_ 2 A

2 5iH
HiHi

2

[

UL AR . 4 PCR P45 369 H 69 F Bt 4y
i T 200~800 bp (&l 6).

b
— N
[2Le]
2
H
o

6 HIBXFE PCR ¥ EER
Fig 6 PCR results of subtractive libraries

A: PCR results of 4-w forward subtractive libraries; B: PCR results of 4-w reverse subtractive libraries; C; PCR results of 8-w forward subtrac-

tive libraries; D: PCR results of 8-w reverse subtractive libraries

I o Y

8 A P 22 450 1 02 28 SR REFT IR B 1 L R
T o 2B UL T T (AR A A TR T i R |
1P U A 000 ik 5988 0 IE 1 iR 45, R AR LI DD BR o 7
AL B B AL T A S R A R A AT R ATS
AP B W D BB AN B R AF K S R R
TRE AN R, B H AT Ak A SRS
M2 A5 U BEAIL A TR T B AR L R G HF 5 AR
ARl =, 75 18 MR 22451405 5 AR B o3 T LD 8

A BT BRI IR WA RO . AR A
il 2% S T WCH AR L DA T A e V2 TR S 25 R
FEIRHL PR SCPE Oy it — 25 ) YA PR R Bl 22 40 4 1Y 40
FHIL I B Fe Al

W& 53 A2 W A DG HOR 1 Jie L Ok ik £ 11
RN H] T v 30 5 43 AT R 43 8 25 e R GR AR Y/
H i B 31 (microarray) F1FE S B (gene chip) # AR
Y HT N B o 2 0 AR T A BT R Y
O h L ZAEMAERE S I A T E S . BRI Z AN,
H AT A A LAy vk T T R PR R AR 1Y B AR
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FE AL 5. cDNA M 3 2% 28 (subtractive hybridi-
zation) AR \mRNA 2% 7 /R (differential display.,
DD) AR A E M 2= 7 45 M (representational differ-
ence analysis, RDA)HA LLR Al I Ul 2% 28 (SSH)
AR, cDNA W23 . RDA L K& mRNA 2 57 &
IREE DT VR AR — A T[] i R S, RPN B A R A8 B AR
PR B 11 22 S 3R 5k L TR 1 400 o) 30 D 2% 28 AR A
Xﬂ‘[%\1&$rﬁﬁﬁﬁiﬁﬁtﬁwi@ﬁa7ﬁ§ﬁﬁ%‘“”o %3
W2 A, SSH 7 ik HA tid i 2 17 PF i mR-
NA &5 D DL AR BH P AR 52 P4 55 10 R,
SSH J7 ¥ 1E /2 555 33 26 0 50 1 oy 43 85 22 S R Gk
FEHA N TR AT 2R AT, R
SSH 7 i3k A5 1) HJEH 2 cDNA K Bt {HiX 88 | B
K JE(200~800 bp) & /& LA IR 2E 47 [8] P65 14 L 55
Xof HC 4 A5 2 1 4 3 5 (motiD) BEAT F 43 M, He il af
Y BT R 9 BUAH I g 2 K JE R, Ik 4h . SSHL T
AT DL BRSO T R R AR
%IJEHXM%E@E%F%%H%%@)#,Mmﬂuﬁ%ﬂﬂ
HoxF 2% 5 ek I N AT e i H sh i,

T SSH 7843 85 25 5 3R 3k H K J5 1 (i AR 34, A
WFE L FRIZ 7 W L 2 R 4 J5 R 8 R A
Mz 0] 25 5 323k B I HEAT LB R B, it
RNA HEH, XUEE cDNA & 5. BV 423k % ﬁé [k
Tk 2 58 B 2 WAl PCR % 5 8 A2 98 il Tester 5
Driver H4LAF F K ) cDNA F B 5 2 H &0 s, M
ﬁﬁﬂﬁ Tester 1 1Y ¢ 5 7% ik 5& R 45 2] 55 S R 9

o I T/A sREHAR  H 55 5 Y 1 19 PCR 77
%E%S T FAR AT 4% A EE T A0 2 18
PEZ FE 5 22 5 3R AN BE A TH I8 cDNA SO, 3735 3
PEJG 2300 20 W B %k , B PCR 25 R B4y
80 Y HITERE R A 200~800 bp FHH A A B, &5k
B3 2 5 R Hh X T ﬁﬁ‘rﬁ'rﬁmﬁﬂ%%ﬁ%m?&%ﬁ
RIBHH A cDNA R B, it — 270 Hrix 28 ¢<DNA
H‘Eﬁ»ﬂfﬁﬁ%"]m%ﬁ%,Efﬁa%ﬁ%ﬂ?‘%’&ﬁm?‘?%

39 53 T WL S 3h 97 B8 % A
[& % x #]

[1] BARGRBEL BT SMER,H H, /5 I8 B 6 18 M 1w
Zo BRI B ST R B R B A AR AR )] R AR R e
2006, 86:2177-2181.

[2] Diatchenko L, Lau Y F, Campbell A P, Chenchik A, Moqad-
am F, Huang B,et al. Suppression subtractive hybridization: a
method for generating differentially regulated or tissue-specific
c¢DNA probes and libraries[ J]. Proc Natl Acad Sci USA,1996,
93:6025-6030.

[3] Zuber J, Tchernitsa O I, Hinzmann B, Schmitz A C, Grips M,
Hellriegel M, et al. A genome-wide survey of RAS transforma-
tion targets[ J]. Nat Genet,2000,24;144-152.

[4] Manning A T,Garvin J T, Shahbazi R I, Miller N, McNeill R
E,Kerin M J. Molecular profiling techniques and bioinformatics
in cancer research[ J]. Eur J Surg Oncol,2007,33:255-265.

[5] wvon Stein O D, Thies W G, Hofmann M. A high throughput
screening for rarely transcribed differentially expressed genes
[J7J. Nucleic Acids Res,1997,25:2598-2602.

[6] Gurskaya N G, Diatchenko L, Chenchik A, Siebert P D, Khas-
pekov G L, Lukyanov K A, et al. Equalizing cDNA subtraction
based on selective suppression of polymerase chain reaction:
cloning of Jurkat cell transcripts induced by phytohemaglutinin
and phorbol 12-myristate 13-acetate[ J]. Anal Biochem, 1996,
240:90-97.

[7] Qing Y.Yingmao G.Shaoling L. Identification and validation of
differentially expressed genes in neural tube defects of golden
hamster induced by hyperthermia using suppression subtractive
hybridization[ ] ]. Int ] Neurosci,2007,117:1193-1208.

[8] LiuMY,Wang X L,FuB Q.Li C Y,Wu X P,Le Rhun D, et
al. Identification of stage-specifically expressed genes of
Trichinella spiralis by suppression subtractive hybridization
[J]. Parasitology,2007,134(Pt 10) :1443-1455.

[9] LiuY,Zhu X,Zhu J,Liao S, Tang Q, Liu K, et al. Identification
of differential expression of genes in hepatocellular carcinoma
by suppression subtractive hybridization combined ¢cDNA mi-
croarray[ J]. Oncol Rep,2007,18:943-951.

[AxHIE] HESE



