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WE: [HW] R FERRAEERGHBOUE, FRATERMBREEEE. [7E] DAEKHK
REHE cDNA Y tester, b HIRREHE cDNA Yy driver, A 2 2 SR A K HK B B H B R
AT EMGE BFNT. DERY M T BA G BKEI cDNA SUE. FEALPRIR 20 ANFEME ST 34T PCR &35, 4
NHBKEEZEAAE 250~1 000 bp Z [, $REL 750 NS E#ATF, F2| 342 HABFH], FH#HK 596 bp.
HATRIR AT, A 298 N5 nucleotide B L F RELCHAME CJn )75 FIR. 7 EST 4 45 38 M
fLEST J7 5 f0 6 N ERRMFF. 3t 298 NEJnoh e SR E By ESTs #ATH K, HHAREN 134, HRETEN
494 mEEMEG SLA . AREHE LA Rl R 46N RE/EAFRAELITA Ko KH 804 [£#]
RiJE SSH AR, Mz T %l F £ KR R RER ZRALILE S cDNA SUE, At —FHBRELERKMERE
R 2 E R T A

KRR HOLE; KRB AKH REM; WHMEHRRE TR

Construction and Analysis of Subtractive cDNA Library of Secondary
Follicle in Anagen in Cashmere Goat

XI Hai-yan'?, ZHOU Huan-min®, ZHENG Yan*

(*Bioengineering College of Inner Mongolia Agricultural University, Huhhot 010018; %Science&Technology Office of Inner
Mongolia Agricultural University, Huhhot 010018; ®Basic Department of Baotou Medical College, Baotou 014060, Inner Mongolia)

Abstract: [Objective] This study was carried out to construct suppression subtractive hybridization(SSH) library of
secondary follicle in anagen and to search some candidate genes involved in cashmere development in Inner Mongolia cashmere goat.
[ Method] cDNA subtracted library was performed with cDNA from secondary follicle in anagen as the “tester” and cDNA from
secondary follicle in telogen as the “driver”. The gene fragments were sequenced and analyzed by bioinformatics. [Result] The
cDNA library was constructed successfully. Twenty positive clones were amplified by using nested PCR primer 1 and 2R, the size of
inserts was 250-1 000 bp. Three hundred and fourty-two genes were obtained by DNA sequencing from 750 positive clones picked
randomly. Their average length is 596 bp. After nucleotide blast homological analysis, 298 matched to known genes, 38 matched
only to other ESTs in dbEST, and the remaining six showed no match to any ESTs or known genes. A total of 298 unique known
genes were used to analyze the gene expression patterns. These were categorized into seven categories on the basis of gene function.
They were divided into cell division (13), cell signaling/communication (49), cell structure/motility (52), cell/organism defense (21),
metabolism (46), gene/protein expression (37), and unclassified (80). [Conclusion] The subtractive cDNA library of secondary
follicles in anagen and telogen were obtained by SSH, and the information generated in this study had established a basis for
screening candidate genes involved in cashmere development.
Key words: cashmere goat; secondary follicle; anagen; telogen; suppression subtractive hybridization; sequence analysis
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[OF70E Y WS SRR IX, i
MR, R W5E, fEEPRTTY B R,
EENCE . SUlET 2 MR B YRR
MIRBERE, WiEHET, FEER. REEBEMLLE
W R T ARG IRATAIR L 3 AN, A
14, IRPBHAE 4~11 AZ#ENELKIE, 12 A%
PAE 1 AHEANGBATIN, 2~3 H#tAMKIEEE, 4
HHIR R BHE A, 7126 5% W 1 20 6 2 A2 AR S 1)
B, O R E A KR E AR SRR R
oAkE.  Car ABFocii el B akl 9584 K
PRI A T N S R SR KR T, XA
BRI 55 AR H A F 2 5 B R R P AR K
A BEEIAED FRORI KU, Felie ki
RIZH F AR, S HROE A KA G B
A GR L PERFF R0 . Adelson Z5CIRFST T 45 2F Kz ik
MISE AT RIEDR SRR R AE, L 2 939 /> ESTS,
SER T AL A AL, L TTAR T 2B ) ReSE AT
G0 FHARSESIREE T Sl TR B AR L 2 105 d iR
HEIARN B A 2R A K B IR ZH 21 cDNA ki SCFE, Lk
I 64 MUEAMAEAKRBKEN, YIEPHT T K
26 M4 cDNA FPAIRFIE. B, AHZRETST T 2kl
*f Hox. BMP. BMPR-IB. KAP13-1. KAP6-8 %43t
Do 2 T 5 2O R 8 2 A K3 B D3 v S P o
PR3] 19 AMRE RIS L B, FFx) 50 ANBA: v B gk
TR [AFRUIASY Bil, fAXR%LFERE
A AR 5 IR I XA 28 L = 2 A 90 42
1M LA FUAZ TS SR Jay R T 35 DRI A AN (] s 30 52 JEk e B
WppEERE. MTHERRAEBE 4, FlRH
PR B BRI ARG, S HE ML E K E R
A KRR S L R . LB e 1 6 ) B ] AR
BRI SSH A A KA L E IR B R K0k
FEEAT Tk, IFn) 22 e RIS SE R T I 51 o0 bt
hy 30 7 10k 9% B R AH O ik 3 ik DAL B A1 2 R AK
i o
1 #RIERZE
1.1 REAH

ZAIE SIS I g (€ S I E S L 25 A P
RESE, A 30 kg.

1.2 REAHZE
2.1 AKMARIERHREERNSEH RIEAZR

WO AE R BB ALK, 25T 10 H CEKID
A3 GBI B S0 B o TAE B R K, R
AR ET R NIRRT, AR Kbt LR VG,
P HE A A 75% SWEAL, RN AR ER ER K A A TG TR
[ o B £ Hh R AR B ER KA 95% ZE( 2 2~3 min),
A BRER KU 3 UK, B B IR 1 56 29 0.8~1.0 em ) B 5%
A PR ERIKIE 3 RGN 0.2% dispase I1 i (Sigma)
4°CHH 3~4 ho AR BN, BRI,
TN JE P HUR B e R I IR BB . i 25 2 4120
S, BIRHETEE T Trizol hifE&42HL RNA (7.
P20k 45 0L S0 ) AL 3D .

1.2.2 REFFEHE RNA WEBEHN  FH Trizol
SRNA G F & Cnvitrogen) #E4T, BL mRNA it
& (Promega) 4 E4ifk mRNA. JFHEEU A RNA
- mRNA % T — & /& #1 1) Nuclease-free 7K rf
(Promega) o 1% 11 By JIE B o e Ha bk Al &5 RN J5iT
i, AN E .

1.2.3 cDNA HBEHME 53 VEKIIREE
%% cDNA 4 tester, R IEJHIRZLESE cDNA J driver,
HEAT I VE W e 2T, AR A #4 f PCR-Select
cDNA Subtraction Kit (Clontech) #47. M SSH ¥ Nest
Sl E R PCR =¥ H PCR Purifieation Kit
(Promega) 4ift)5, L5 pGEM-T 44 (Promega) i&
%, 16°CHA . FIER YA Z A4 TOPO10
(Tiangen) , &A1& IPTG/X-Gal Al Amp ] LB 1%
Fedkh, 3TCHIFRILR

1.2.4 4, cDNA f Bty PCR§38  BEHLPRILB 1 5
o B B BEHERY T Amp ) LB 1597, 37°CHikE 7
5he B 1 pl BCAHEAR, LI Nested primerl 1 Nested
primer2R (Clontech 3% A 51¥i4T PCR, %5
T8 cDNA F B,

1.2.5 WFRJFFI 0 BENLBRICE KW IR B3
THIRAAE SO R i B R BE 750 4>, LA T7 5 SP6 474
W), AT PCR 473, EERANER EHREEE A BOR
T 250 bp. AL e BEIEATHE R . BRE B AE T
IR ART, ZBREEFS ARRETY . BT
FILL R 5974, N T CAP3 B AFHEA TSR ISR BE2 .
B AL FR () 7 47E GenBank Chttp://www.ncbi.nlm.nih.
gov/blast) HEATRIVEMESSHT, Blastn Axif A I (EH <
le-10.

2 ERE5N
2.1 ERBAKLIARERNGS B
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K dispase [T Mg ALIE LI B AT S 5, R
My SRR KRAEKR AT (H 1-A) AR
KPR (K 1-B) .

S ——

B 1 4H4H (A, 200X) FO{KIEHR (B, 200X) RKEE

Fig. 1 Secondary follicle in anagen (A, 200X) and telogen (B,
200X)

B

2.2 REEEZRNAWTEEMEELE

2.2.1 RNAGEAMMAHE MEKWN (10 7D FARI-H
(3 H) XHBEERIUAE RNA B354 2.0 pg-pl™

1 1.25 pg-pl™, OD4s0/ODygo 4354 1.88 Fil 1.92, 1t

TE AT

2.2.2 RNA By FEE MRS IK  HX 2 4108 RNA %

1 ug {EAR PRSI R LIS Hivk, 45 oK 28S 55 18S L

B2 2 (E12) , BEUHRIY RNA 5838, REEAR,

Al T JE 821 SMART cDNA A .

1o AIEHIRHBYEE RNA (ZHD 5 2 AERKBIREBEL RNA GRED
1: Total RNA of secondary follicle in telogen(driver); 2: Total RNA of
secondary follicle in anagen (tester)

2 ZRNA HKEER
Fig. 2 The results of total RNA electrophoresis

2.3 PCR i &=

THIRAE 5 S FHAMIN IS AT 5 | P EAT 55 1 Ik PCR
04, SRIGHFH ST AT ES 2 IR PCR 735 . Lk
i (E3) BoR, 55 1K PCR ™3 Ji5 (1 FL ik AT R 59 ,

5 2 X PCR ™ $8 J tH LW S ey, BEORG r Sp
7 0.2~1 kb Z[f], 7 600 bp 22447 Wl 445, Uil
VRS2 T4, EANT R IRK BRI IL N 2
TARLF 38— 22 ok o

bp
5000

3000
2000
1200

800
500

250

1: 1WPCRM): 2: #52 K PCR“#J; 3: DNA 43F-hibrif MarkerlIl
1: The first PCR product; 2: The second PCR product; 3: DNA MarkerlIl

3 HEZXEAE PCR I 151
Fig. 3 The result of PCR amplification

2.4 ERFRIEERE DNA HEBHImEFLE

WA BRI S s T RO P FE A 2 T 80%, AT
JE R BEALBEI 20 AN BH A v B IOSORE S , 1) F 284
Uif¥) T7. SP6 1F2h PCR 514, @47 BHYEERE PCR
YoE, SRR BRI /N 250~1 200 bp i
W, FEHAETLE 300~1000bp [ (K 4) , A
BERAFE R
2.5 FIMNERENEEESH
2.5.1 REFEFEHM cDNA SUEFHINZE  GlaliEE
K- E IR B IO 750 /> BR  J 1 BE
WP, ZBEARFA). TPV RFI L, S

bp
2000

A

1200

250

A: PRPESERE AL, B: RN

A: Plasmid of positive clones; B: Inserted fragments

4 PRMESERE RIHR L ERD S se 2 RY PCR 24T

Fig. 4 Plasmid of positive clones and the PCR result using
T7/SP6 primers of ;GEM-T vector to identify the
foreign inserted fragments
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P Jpal, W CAP3 BT RAEAPHEE, LMK
T 100 bp s R R 342 4%, T JE Kk 596 bp.

2.5.2 JHBUER T W ENERF N
2.5.21 FHEML AT IYE GenBank

Chttp:// blast.ncbi.nlm.nih.gov/blast.cgi) IIETT AR
HE 2 Nucleotide #EATHEXF, 1531 298 /™ Nucleotide

F HBERRHTIGERE %0 ESTs FAK EACAY ESTs
Table Unknown ESTs and no match ESTs of SSH library

Hells P AL 2E B e A i SR A IR . e
FARTG R T B T IR T A1) 44 55 5088 DT 41, 15
i Blastn 77 52 M 4E HL 1% £ EST-others %4 A2 b 4T Lk
X, UL HRAEY)2E i S IR, EST A B il 04t
7E EST %4l v 4375 $6 21 38 AMAHAL EST 51 F1 6 4
LIRS (R .

TS Clone K J¥ Length (bp) M Identity {4 Score  JIMA{Y E-value  EST %% EST name

F39 588 465/472 (98%) 820/908 0.00E+00 Goat early pregnancy (d4-8) cDNA library
F7-G11 1045 79/95 (83%) 96.9/106 2.00E-16 Goat early pregnancy (d4-8) cDNA library
F7-H8 872 522/525 (99%) 922/1022 0.00E+00 Goat early pregnancy (d4-8) cDNA library
F2-H2 473 4221423 (99%) 758/840 0.00E+00 Goat early pregnancy (d4-8) cDNA library
F2-G10 177 163/176 (92%) 255/282 5.00E-65 Cashmere goat skin cDNA library

F1-E7 469 278/282 (98%) 491/544 1.00E-135 Cashmere goat skin cDNA library

F1-F2 532 318/464 (68%) 159/176 1.00E-35 Cashmere goat skin cDNA library

F128 655 619/651 (95%) 1023/1134 0.00E+00 Ovis aries cONA

F1-E5 391 380/389 (97%) 657/728 0.00E+00 Ovis aries cDNA

F92 213 177/192 (92%) 268/296 1.00E-68 Ovis aries CONA

F5-G5 1058 506/695 (72%) 360/398 1.00E-95 Ovis aries CONA

F2-G4 707 288/381 (75%) 196/216 2.00E-46 Ovis aries CONA

F1-E7 469 391/397 (98%) 690/764 0.00E+00 Ovis aries cONA

F29 414 229/235 (97%) 398/440 2.00E-107 Ovis aries CDNA

F3-F4 465 4441452 (98%) 776/860 0.00E+00 Ovis aries cCDNA

F7-G9 1049 259/361 (71%) 181/200 7.00E-42 Ovis aries cDNA clone

F6-A10 413 401/424 (94%) 654/724 0.00E+00 Bos taurus cDNA clone

F4-G7 527 479/519 (92%) 744/824 0.00E+00 Bos taurus cDNA clone

F3-B7 820 649/691 (93%) 1049/1162 0.00E+00 Bos taurus cDNA clone

F2-H11 393 361/390 (92%) 565/626 5.00E-158 Bos taurus cDNA clone

F5-E12 388 349/385 (90%) 533/590 3.00E-148 Bos taurus cDNA 3'

F124 389 372/414 (89%) 565/626 5.00E-158 Bos taurus cDNA 5'

F6-F3 724 295/415 (71%) 197/218 6.00E-47 Bos taurus cDNA 3'

F8 318 230/298 (77%) 228/252 1.00E-56 Bos taurus skin cDNA library

F7-B7 661 189/257 (73%) 145/160 3.00E-31 Homo sapiens cDNA clone

F5-E4 254 176/241 (73%) 134/148 2.00E-28 Homo sapiens cDNA

F2-B7 881 137/189 (72%) 113/124 2.00E-21 Homo sapiens cDNA clone

F1-E2 1133 433/588 (73%) 331/366 6.00E-87 Human CD34+ ESTs

F7-D10 1070 415/556 (74%) 288/318 6.00E-74 Dictyocaulus viviparus cDNA

F7-D12 888 390/536 (72%) 259/286 3.00E-65 Dictyocaulus viviparus cDNA

F2-G7 782 2171295 (73%) 159/176 2.00E-35 Dictyocaulus viviparus cDNA

F5-F12 866 83/109 (76%) 78.8/86 5.00E-11 Rattus norvegicus cDNA clone

F7-H4 254 205/261 (78%) 224/248 1.00E-55 Sus scrofa cDNA clone

F38 1012 163/217 (75%) 132/146 3.00E-27 Vitis vinifera cDNA

F12 1028 270/316 (85%) 360/398 1.00E-95 Avrachis hypogaea cDNA clone

F3-E1 1086 207/275 (75%) 158/174 8.00E-35 schistosomula subtractive ESTs  library cDNA 3'
F1-B4 758 236/326 (72%) 154/170 7.00E-34 Rainbow trout liver SSH library

F1-E8 1048 438/585 (74%) 311/344 5.00E-81 SSH Library of Medicago sativa subsp. falcata cDNA
FKUCHLH ESTs  No match ESTs

F5-A5 364

F59 551

F88 494

F6-D2 332

F7-B10 871

F2-G6 525
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AWFFEH 0.2%dispasell fig/4 4L FE 3~4h (4C)
W R R FH AT AR st B B Ak, AT/ J N ) Py 90 25 19
FIRBE GRSl E IR B2 . 1 Misago 25
A A M s Y AT 0 B BREAT L, PR
T BIE LR (0 AR X . R ok
WAL, BT Trizol Hf, Wb TV 3N, WK
2 iR, $EHC RNA SKFEfE, JREELF. 7Efg SSH
WICCEERS, % SMART dsDNA (KGR S E AR IR X
BT T, DI By gE A . W6 Rsal
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