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MWEE cDNA 4 ik 7] & SMARTER PCR cD-
NA Synthesis Kit, 2§ 42388 7] & PCR-Select c¢D-
NA Subtraction Kit ) H Clontech A ) ; Tag DNA
RE M. 420 RNA #2507 RNAiso Plus, pMD-
19T #AR . PCR 7= ¥ 4l fb i 57 & W H TaKaRa 28
Al b = 2E B AT BR 2 K ) & DIG High Prime DNA
Labeling and Detection Starter Kit [ § B Roche 2y
] s Ho Al Ak 25 3500 Ry it 1 e o e A A Al
1.2 A4 5 RNAREL

40 RNA M BCR ] TaKaRa & RNA $2 5
i RNAiso Plus, B;0Z) 0.1 g 2H 2R, #2238 57) 154 PH 12
Fr#fE 4120 RNA L) 20 pL. RNase-free 7K fift . H2
VKA M A RNA BT & I 43 0 0% B 1 vk B
—80 CIRAT .
1.3 ds-cDNA B9 & B

K SMART 477 B8 BOWEE cDNA, 43K
BUAFE LT 3k 45 f0 3 988 A0 ZURT 40 H % 2000 3k 4 f0 4))
kT b 40 RNA %5 1.0 pg 5 1.0 pL
CDS 51 Wpi 50, b K B AR 4.5 pl, 72 °C 2k
3 minJg 42 ‘CHIR 2 min, 285 FELARBUR 10,0 pL
B REAR Z A 2.0 pl 5X &5 1 4% K v 2% ik
1.0 pL SMART Il R H #5149 .0. 25 pL DTT
(20 mmol/L).0. 25 pl. RNase Inhibitor.1. 0 puL
dNTP(10 mmol/L)F1 1. 0 L. PowerSeript JZ % 3%
fff. 42 CORME 1.5 h &S 1 8 cDNA, 5 1 %
cDNAFEY) 70 “CAEIR 10 min 2 1k KBS A 40. 0
pL TE ZZ b B B 2. 0 pL W BEMSE 1 4% cDNA
T 100.0 uL R RZH . IIA 2.0 pL PCR 51 4.2, 0
pL ANTP I 2. 0 pL 50 X Advantage ¢cDNA Poly-
merase Mix #7406 2 # cDNA & i, PCR W2
R .95 CHAEME 1 min; 95 °C 15 5,65 °C 30 s,
68 °C 6 min, ¥ 1% 17 MEHF,

1.1

14 ZEIMFHRR

A PCR-Select cDNA Subtraction Kit(Clon-
teeh) $EAL Y I I HEAT 2208028 58 . T SR XUEE CDNA
4T Rsa 1 WY1, 37 C ARG 3 h J5 X5 B U1 7= ¥y i#k 47
K6z I 2l A o K 2l A 7 G S e e B2 I RE 3] 300. 0
ng/pl., Driver cDNA [ #5176 40 H 8 200 3k sk
Tt b iz 20 206 i i ) 2646 )5 B 58 B Tester ¢cDNA
AR 5 2R 10 Z1 0 Sk 9 Sk 0 2H 2R il DD 40 Ak
J5 s 43 2 43 43 ) 5 43k 7 81 adaptor 1/2R 16 °Cid
WEESE N Tester-1 1 Tester-2 ¢cDNA, ¥t H 1
Driver ¢cDNA 43 # 0 A 3| Tester-1 fll Tester-2 cD-
NA,98 “C 1.5 min )5 ,68 ‘CHAE 8 h #ATHI 1
RS 5 1 R 2l A A2 e LR IR & 2 7 )
I A BT 8 A5 P B9 Driver ¢<DNAL 68 C {312 hit
T8 2 R sc . ARSI e e L4 Sk am T 51 9
155 1 4 PCR §7 37, PCR S 2% A
75°C 5 min, k)5 94 °C 10 5,66 ‘C 30 5,72 °C 1.5
min 3 27 DEFH LR BERN S 14 PCR 9 W
B 4% K #5551 %) Nested primer 1/2R #1755 2
B, PCR RN S5 F R 94 °C 10 5,66 'C 30 s,
72 °C 1.5 min 3t 12 EFR . DEAT 22 980 A% 52 Y [R]
il 2 AR 229k cDNA
1.5 BELEBEMEMEBAEHEN

AR B RO RCR, A REE A atubilin K
TR I — A UL k5 PCR
primer 1 I atubilin T W51 % H — A4 G 5 5%
Tester cDNA #4793, of oY 38 7= Wy i) 7
R 4% 3k 3% #2280, PCR RN & 428 75 °C
5 minfEf# K i, 94 °C 5 min WAE M, 94 °C 30 s,
51°C 305,72 °C 1 min, ¥ 1§ 30 DEI . N R AE
Tester (LT 3k 45 0 1%, £ 3k 98 2H 29 A1 Driver (40 H
W LT 3k 4 4y £ S T B fe 2H 20 K i i 22 S 3R
IR HE AR S0E B a-rubilin 3 RFE 22 08 M
AR 22D cDNA Hh &3k & 0y 284 AT R I, DL 22 Ok
cDNA IR ZE 98 cDNA g #itie, LU AL aru-
bilin HAEFRHEAT PCR, 4351971 18.23.28.33 4 1f
B, PCR M EB A 75 °C 5 min 4b, A $Ek
BEAERCRAE . W atubilin FIR B E TS F 5
591 M 5'-GTGCACTGGTCTTCAGGGGTT-3', 5'-
GGGAAGTGGATGCGTGGGTAT -3'0101 |
1.6 Z B 3LFE cDNA FE X/ &

ARAT 0 22 Wl W) 2 i AL 5 1% B pMD-19T 3

primer 1 #
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& (TaKaRa) , ¥4k KW #F B (E. coli) DH5a & 3Z 25
e O N S B2 FRE Y v U AR N AT I/ ]
BLEk 1 500 4~ B 5 &, 82 Sk 5% 5 91 ) Nested
primer 1/2R #" &, PCR ¥4 Z ¥ .94 C
15 5,65 °C 30 5,72 °C 2 min, 3k 30 MEH, £~
Yok 22 555 1 S W B BRI S e 7 1 7 ) — 20 “C AR
&R,
1.7 mEXFIE
ik — 25 AR AR 22 F A Y BH M S B, R
DIG High Prime DNA Labeling and Detection
Starter Kit I (Roche) 4 77 3 X PH P B 58 [ 8 47 it
— %% . 4 Driver ¢DNA [l FE &R L HAL
ZEV A A FLAE AT 2 M PCR 334 7= W1k Sk
XF B8 cDNA I FH #5273 5 & 22 Bl cDNA #R4F
FXT R cDNA #84F . FHMESCRER PCR =4 448 1
JE A HC 1.0 pL [T 2 5K K /N TR AY I A for JE S
AR R AL &, 40 00 5 22 0 cDNA R X cDNA #£ £t
40 Cid i 44 28, F FH 1) & 79 NBT/BCIP R 4 2.
o, g 2 SRIBEA [F A7 B M S 5m BE , IUAR 2 MR 5
UTE FH 2208 cDNA 5 £ 2% 28 i H 30 3k {5 5 5 5 B
R T IR cDNA #REF 30 BHM: b
1.8 Z B cDNA X ER/YF & bk 3t 3 4

X 15 356 45 1 1) BH 4 e B 28 e B A TR TR
o\ 2 R AR R4 Sk ¥ 8 JE #E NCBI L #E47
Blast X Fx, FH Blast2GO B4 %F 3 Pg 5 51 i 17
ARERMY AE Uniprot 2038 Chttp: //www.
uniprot. org) % & A5k Ty 44 19 3% K i 17 D) e 4 At
NI

2 #£R55Hm

2 RNAWERE
2T Sk 4 f0 i f0 1Y) Sk T A1 21 J 40 H I 2000 Sk
Gtk LA B RNA RIS R ILE 1,
Doso/ Dogo FEAEYIFE 1. 8~2. 0 22 [8] 5 Ha, Yk 4% 7 375 WA
28S.18S FLMIZy R 2 + 1, B RNA Ff 5 it 2 ik 5 it
PEER
2.2 SMART cDNA B & B

21 3k 4 £l fa Y Sk A 20 % 40 H IR 200 Sk
Gt gyt Sk T b i 1R B RNA B 5 # SMART
U5k A OEE cDNALZ5 R UL 2, o LD-PCR
892 BEYHE N PCR B AEMGIR BN 17,

2.1

L1 W20 Sk &2 £ SR A AU 8 RNAG2:40 HERZINT % 42 f8
T HLBUE B RNA, 1: Total RNA from wen tissue of 1-
year oranda;2:Total RNA from epithelial tissue on the head of
40-days oranda.
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Extraction results of total RNA

Fig.1
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M /M :DL 2 000 DNA FRHES 5 Bidt; 1~ 4. RAF L0005 % 4
IR 15.18.21.24 DEFRIF Y SMART ¢DNA;5~ 8. £L 9
Sk g fi Sk B AU 15,1821, 24 AN PEIFIS ) SMART
¢cDNA, M;/M;.DL 2000 DNA marker; 1-4:Smart cDNA from
wen of 1-year oranda at 15,18,21 and 24 cycles respectively;
5-8:Smart cDNA from epithelial tissue on the head of 40-days
oranda at 15,18,21 and 24 cycles respectively.

B2 ¥ cDNA & &R
Fig.2 Synthetize results of ds-cDNA

2.3 Rsal Bl KL ERELERN

YT A B BLEE cDNA 4T Rsa T B Y, fif
cDNA F Bt 1 B ¥ — 4 H W s #8 HAT R P A g . 28
3 h B§UIJG . cDNA Jr Bl U] 56 42, Hob B g i 2l
X T mRNACE 3),

LA Tester-1 #1 Tester-2 AR . A a-tubi-
Lin FUFE 5149 M PCR primer 1 #E47 9" 1, BT 3k
BRI E F S5 arubilin T F51Y
JIET RS B = AR 2 S AE 4 AR LA U 25 60 D) 1
9 cDNA B 23 I 7 AHRNL 42 Sk 2 51, 6 2 5 2230
B SR (I 4)
24 EREERBMENKGN

25N R 22 2200 1Y cDNA [R] B JE A7 2 #e4
il PCR . 45 5 WL &5 . 55 R 22 W cDNA A L o 22
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cDNA 1y 2 ¥k PCR =¥ i ¥ 7E 45 el BBl T
— SRR B P SR AT L e I 2 0 2 D A i A SR — 2
Tester-cDNA HEF R AFLHFGR T AHMEE.
298 cDNA K45 2 ¥ PCR 4 £ B4R 7E 200 ~
1 000 bp, 5EGYI =4y 44 — 2, W Rsa | Hi YL
& PSRN & ST

1 2 3

4 M

bp
2 000
1000
750
500

250
100

M:DL 2 000 DNA $rif /> T Bidd; 1~2.1 #2000k 4 K0
cDNA BEIATIE + 3~4:40 H#ALLI 3k 4> 13k T b K 20 21 cDNA
BEYIRT)SG . M:DL 2 000 DNA marker; 1-2:¢cDNA from wen of
l-year oranda before and after digestion, respectively; 3-4:
cDNA from epithelial tissue on the head of 40-days oranda be-
fore and after digestion.respectively.

B3 Rsal BYIERE
Fig.3 The results of Rsa | digestion

1 2 3 4
1/3:PCR Primer | fll a-tubilin W F W51 19 PCR )" #) 5 2/4 :actu-
bilin LUFAVE i 519589 PCR 7™ #). 1/3:PCR product amplified by
PCR Primer | and atubilin downstream primer; 2/4: PCR product
amplified by atubilin upstream primer and downstream primer.
B 4 Tester cDNA #kiE B E R

Fig.4 Results of the adaptor ligation efficiency analysis

M:DL 2 000 DNA #5#E5r T Bith s 1: A& 22 cDNA 5 2 Ik PCR
P 2. R 2 cDNA BB 1K PCR 795 3: 2208 cDNA 55 1 Kk
PCR /“#); 4: 229 cDNA % 2 )X PCR /*#J. M:DL 2 000 DNA
marker; 1:2nd PCR products of unsubtracted cDNA; 2:1st PCR
products of unsubtracted cDNA; 3:2nd PCR products of subtrac-
ted cDNA; 4:1st PCR products of subtracted cDNA.

5 KZERAMKZZER cDNA AR 2 & PCR =4
Fig.5 The 1st and 2nd PCR products of both

subtracted and unsubtracted cDNA

VIR 2298 cDNA NI, 8 R IE K atubilin
28 18 NG I Y Bk v] WK 4 s LA 2208 cDNA
KB satubilin Zext 28 R B ARMHF o atubi-
lin TE2290 cDNA FIoK 22 98 cDNA & &5 i 91 5 3
225 R LT 22 AN 4258 B 4 BUTHG R b A
KEEN atubilin WHE DVBRRAR T 2'045% , it K U6
H xS RAMEHNATREE T 2"fF & 6),

1 2 3 4
BT 1

B

A: DL 223 cDNA Jg B4z ¥ 3 Amplification using subtracted
cDNA as the template; B: LI & 228 cDNA IR Y Amplifica-
tion using unsubtracted cDNA as the template. 1~4:253 ¢cDNA
HIAR 22 cDNA I atubilin 519 #EAT Y1, 43 I 7E 18.23.28.33
MG Y PCR 724 PCR products of subtracted cDNA and un-
subtracted cDNA at 18,23,28 and 33 cycles,respectively.

6 PCR#&iMll o-tubilin B2 8 %L &
Fig.6 Subtraction efficiency of a-tubilin
cDNA detected by PCR
25 PCR#ik
BEHLPEE 500 4> T2 e FH B2 3k 45 5 51 4 Nested
Primer 1/2R #47 PCR #& . % B ¥: 5 B A= 4
h &SI TERE 15 8 PCR P24 oy B — 4597 19 A 3L
FLRET 400 4~ 46 AR BEFE 0. 1~2.0 kb Z ], ¥ 43
U R LR 7

7 ZEIB cDNA RHPIXEFIEA cDNA FEX/MHNEE

Fig.7 Identification of the inserted cDNA

fragments in subtractive cDNA library

26 mREXHIR

$e 2298 cDNA FIAR 2208 cDNA FREF 43 531 Fil s
TERE PCR P= Wy EAT ;A28 X L 2 5K Je T JEEAH [] iz
B SR T IR BLAE 5AUAE 2238 cDNA R4 ¢
SIS H B B 0 R B T R 2208 cDNA X
BEARAZ 5 A5G LL B g B e b L A5 B n] Tk — 2P
i e Y FERE 116 4~ (& 8)
27 M EFINGH

K N 22 I SC P i A 21 A BH P B B AT
Fr B4 A% 5 93 & BUT 8. A BT AR R R 51
Blast X X, Hr 60 250751 (64. 5%0) 5 D AE 2 Al
RUFEE B A B IE % (E value << 10°°),15 45 % 4
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s A Sk IR TR IO O 2 DR 22 WSO B R A S AT 89

(16.1%) 5 T RE & 0 3k A H A 7 U1, 18 %% 7 %1
(19.4%) ARFFEKN , @id GO(gene ontology) M
Uniprot £08 FE X 2 A 5L B iy 4 10 38 X 3047 7 B 4y

W o e BTk SE 3 IR AR 2 RGBS A 512 5
PE 2 T L 0 2 R R B S 2 A R el
FEE 9.

& 8

RARXBESHES DNA FERHRE

Fig.8 Screen of colonies with differential cDNA fragment from subtractive cDNA library by dot blot analysis

® %545 Binding
m f{#EIH P Catalytic activity

W 525 Transporter activity

m 4 o R

Structual molecule activity
B 2T Receptor activity

AR 2545 e s3] i
¥ Nucleic acid binding transcription
factor activity

o i T

Enzyme regulator activity

B9 > ESTF3IThaes=k

Fig.9 Classification of the differentially expressed ESTs in the functional categories
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G NHIE A A L B AT R R S, A
W R B B B LOK G 2 P T i B AR A 1 9 F
ALK S L A7 B35 B AT S 3 AN A
BEBE o AR G bR AR AR A — b L SR i B
FENTRET B0, SN 3 AR 25 (AR VR Bk
T BCA 3 BRI (T SR WD (9 A [R5 8
T A SIS . HHTE AT BT TR A g
LTI Sk 4 0 15 B0 ) 2R 2% 06 R R M HE . N
ASBIE 5 36 L0 Sk <z £01 14 Sk 98 A0 ZUAE O BF 5 % 52 5
0K T iR 2R A R B () AR 3R i RS A ) A BT X

S TTLLI Sk 4 A ) SRR E 2 A e A TR AR AR Y,
PRI, A B ST SR B 40 H % 9 200 3k 4x 10 %)) fa A g
iR Driver, XAy & M 4h a0 v AL, k&
E— B 2 5 A ST i A . FRATT A8 i 2 vl 4 o)
FAEH AN FE T OC T 4 10 Sk 9 A O R Y 22 v
cDNASCJE

TER #2298 cDNA SCPE 19 i F2 b, BUEE cDNA
P4 I H 92 3k AT RN 22 B R P 5 cDNA 3L
PRI RS IR BUEE cDNA B AL 58 07 v T BN
& RNA 432 mRNA B IR ATTE 52 PR #4F of 72
RIKTH A RNA = B8, T 4 4 £ k T
b B AR HORE g s AR D A AR e R T AR R
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K FEM 2, Witk E AR H ek SMART Jr ik,
FHECRNA B 424G 1S B a0 0UEE cDNA, X Flvy
AU B RNA H 2D, Wi 7 mRNA 7245
YEE AR TP B HFE  3E M T cDNA SCEM B, 7ER
422 3K 322 2 200 38 R 2 W8 R g, 4k 3R & i A I 1Y
G3PDH 5|97 40 403E T AR/, 5 28
PRI AN & . P, AR R0 e P 4 B ) e tu-
bilin WIESBIY) R IEATRE I . FE A7 82 3 R
AR B P PRI 5 RS AT Sk R B 0 ORI R AR
T PCR A, iX AT fE &t T PCR SCXF i B ) 48 2 24
RRAEFTE, W Zead 22 0ok 2o 22 980 2 2 A
il PCR 7= 9 #E 47 HC AT DA X SC % 25 I 350K #1741
A B H W, T A — 20 R I R 3 O 5 A K R R T
ok = ) R A 2 UK ) v A R G SR R IR it
2 WEWL AL atubilin FE cDNA Y FH X =3 B 8%
AREAR T 24, B ik ofe il 8 2% S 3R 3k 1 KL 1A AT fiE
WA T 21A% U 28 el % 28 AR A B Y BOK

i3t Blast [a] 9 HE X 20 A AT GO 2 B B 25 281
SCREH L R B S DU JL2R T AR - B2 (5 5 7%
L i R U e AU R SR R A S L X
So 28 SRR W 4 0 SRR B L K B — RN B IR A
Wi, MIECAMRE, VBAANIRS &
ST R AU A R RN EE A Y b
WLEE B T K 0 45 4 40 217 7E AR BIF 5 # A Y S
FER AR T — e 525 A A SR O IR . Ik Ab
TESCPE IR BT 5 T D i / 4 i L T L axX 10 4
SK IR T BT BRI V5 B 3] 200 ML 3 B RS B 1 A A1 4
55 R IR A G 1 A 2 RS

Gt MR 1 7 AR B R T AR S 4 Sk R Y
B OIF RS — Y BRI s s A i A . MRIE A
WEFE, FRATTIN S 4 0 SR T8 WCPT LA 2 BB
WIS I 2 32 ) 3z 1 T 46 0 A 93 9 A 3X i
BT T & ka3 8] 58 0 (R B L 3k
JER AN FH P TR % 5 580 1 K 3t Sk TO0 b Je 20 215 iR 1k
FE AR, A 1 8 A G 455 240 LA BT 43 R4 48 2 240 I ) RS
FRF 1 e AT 45 XA B B 1) 4 0 Sk 98 T LA 4 ol — Fob
AR B 5 R & 45 46 A 2V i TE 4 £ Sk R
FE R 2 A M AR L A0 M R BRI K e A R B g fa sk
TR . X — B Bt 5 E R uE e 45 R — 3.
02 4 10 SRR By E B R, 4 Sk AR DG A
cDNA SCHE Y BT i 5 A Bl T o B 4 10 3k 988 AH ¢
FE DA [ Bsf A 0 3 — 25 R 5 S I B iy L i DA
BaTFHEARNHTEOFMEAAEEEEZNE XL,

B O FPRELABEORREEAARBTRABIEFNE
WAL ks X PRANPNEAR BT H S &
LA AT IR B R E A R T RS A B,
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Construction and analysis of subtractive cDNA library

of goldfish wen-related genes
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1. Beijing Fisheries Technology Extension Station ,Beijing 100021,China;
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Abstract  Goldfish (Carassius auratus auratus) are the most important ornamental fish and have
closely genetic relationship with Carassius auratus. Some goldfish have obvious and beautiful oranda
wen. However,how the oranda wen forms and grows is remained unknown. In this study. suppression
subtractive hybridization (SSH) strategy was employed to construct a cDNA library that represented
genes related to the wen. Wen tissue of 1-year oranda goldfish was treated as the tester and epithelial tis-
sue on the head of 40-days oranda fry was treated as the driver. The housekeeping gene a-tubilin was
used to detect the efficiency of the library and the a-tubilin mRNA expression decreased by up to 2'°-fold
in the subtracted libraries compared with the un-subtracted samples,indicating a high subtractive effi-
ciency. The result of nested PCR with adapter specific primers showed that the length of the inserts
ranged from 100 bp to 2 000 bp. A total of 93 effective sequence with high otherness were identified by
dot-blot screen and sequencing. ESTs in the library were compared, classified and annotated to common
data base by bioinformatics analysis, and a set of special genes such as connective related genes and
tumor-related genes,which could be involved in wen formation process of oranda goldfish, were identi-
fied,indicating that the cDNA library was constructed successfully.
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