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Profiling of Gender-Specific Gene Expression for Ascaris suum by
Suppression Subtractive Hybridization

WU Shao-giang, ZOU Feng-cai, WENG Ya-biao, SONG Hui-qun, LIN Rui-ging, ZHU Xing-quan

(College of Veterinary Medicine, South China Agricultural University, Guangzhou 510642)

Abstract: Attempting a new method of gender-controlling nematode infection in animal production, differentially expressed
male and female cDNA libraries of the adult Ascaris suum were constructed using the technique of suppression subtractive
hybridization (SSH). The gender specificity of the constructed archives was determined using Southern blots with
Digoxigenin(DIG)- labeled male and female cDNA probes. Twenty-five clones from each archive were selected ad libitum for
sequence determination and homology analysis by BLAST online. Twenty of the 25 ESTs from the male cDNA library have a
homology to the genes from C. elegans and 11 of the 19 ESTs from the female cDNA library have a homology to the genes from C.
elegans. The successful construction of differentially expressed male and female cDNA libraries have provided a foundation for
further study of the gender-specific genes.
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subtractive hybridization, SSH) & 1996 44 H! i LAY
PAAE RN PCR 25511 2 e A I — Tl vt g S ks
PR, 07 i A R sk, B 2%
'] mRNA tRER AT H, 1f HA% m, — IR SSH Y
A DA 23 B8 L BB AN 2 S A R M AHF oY
TR O R R CDNA BEAT A B0 R
AE (SSH) bR i) 2 e A 1) T ok cDNA SCHE,
NI KRB 3 6 11 ) 2 e Ak R DT, Ay P A DGR TR
(1) Dy R SRR PO OB E Jemty, IR e & E i k)
PR il B 2 e i — AN B T
1 #RIERZE
1.1 J0E B Ry
H & SE R A e e, T AR B EhK Y S IR
EECN L ATHACU IS, AR AR T S T I 2
SEAPER, REE L BREE LA S I ECE T H DEPC
AL B RAEE N, —86 CLRATo
1.2 FESmAE. ZEH5 RNA F0 mRNA B3R ER
H-86"CHUHZY 1 g MEPEEAENE dfk, T Fsen
NBAWERAN, WA G, A TriPure Isolation
Reagent (Roche) 43 & Hi44 5 RNA, H Biophotometer
(Eppendorf) & & &5, B4 2 mg, #4H Poly (A
Purist 715 CAmbion) #1358 43 25 Poly(ADmRNA,
28 1% ISR B kA NG B s,
Biophotometer il & 2 &, -86°CLRAF %M.
1.3 HDHERZ R
% PCR-Select cDNA Subtraction 5% (Clon-
tech) ULEHBREAT. e 5r LY 2 ng mRNA & B
i bl L B EE cDNA, ARG A14 Rsa 1 Bt
Wi, aitk, hn bRk Cadaptor) Ffr#risskir)iE
Bd %, Ll adaptor-Rsa I -cDNA ( &) N %k T
(Tester) « Rsal-cDNA (%) NIKZEF (Driver) ,
2:3L 68°C 8 h 1 20 h PHARTH AR AT G, ARG EAT P4
HHITE PCR, SRAFRE ek 4 14 i HE dL cDNA;  [A) £,
L adaptor-Rsa I -cDNA ( £ ) & Tester. Rsa I -cDNA
(&) & Driver FEATHIHIHIRAAT, IRAFHE il Hy
o 78 S AR Ak 1) R 7 98 cDNA.
1.4 Southern blot #
KM Southern blot TEHT T3] cDNA HIFF 5+
k. ¥ DIG DNA labeling and detection i1
(Roche) i HEATHAE
.41 THEFW AR IS SRHBENLEIEE, 50
DA 300 ng £ Rsa T i U1V A4 18 L | e b fg 00U

CDNA Jy#iitic, % DIG bric M. MEduREr, Arid
(IRET A, ARICRERIN 10 pg-rl™, 4CHUE %
M.
1.4.2 Southern blot #: /£ % H( 2y 1.0 ng £404l
IR BERME . HEHL cDNA, £ %8 (EB) 1Y
ZAF N REAT 0. 7% NIRBH B vk s KA NG, Kkt
AL VIBR 2 R IR T mbsid 5, SEJETE 1.5
mol-L NaCl. 0.5 mol-L™ NaOH ¥ -H 25 1% 45 min.
7t 1 mol-L™* Tris-HCI (pH 7.4) . 1.5 mol-.L™ NaCl %
W RIS, LA 20X SSC A RS B, K
DNA #8277 IE it Je e (Roche) I, HE4E4%
¥ 2 he BBAHRGE, ¥)e el T 54 S8 BA
(Uvitec) A, 254 nm. 1.5 J-cm™ [l 5& . %/ DIG Easy
Hyb (Roche) ¥¥7EE A Z4AC4E (Roche) W HEAT
TAAE 2 h, AR5 RAME R RET &= 15 ng-ml™ (1)
DIG Easy Hyb ¥%#i, 7EA2aCH* (Thermo) W #EAT
STCHRBARAL . M Uitk » K] DIG Wash and block
buffer 15f% (Roche) H AR ALK BB A1 ik
J S A T, ARSIt 22 S K SR (R Uk R
[FIRE, B 56 B (1 RSBk 15 ngemit i s PREFIEAT
AT, ARSI r 22 S s SCPE IR YRR 26
1.5 MAERFIZHER cDNA SLERIMDE

H4 3RAF IR 4 i e P ) 72 2 R AA 1K) cDNA i A
pGEM-T easy #1& (Promega) I, %1k E.coli IM109
T2 (Promega) , Wi/ 1 BV 0 e BH 1 v e
1.6 MFRFI RS

N e L P ) e I ) T Uk cDNAA 3T
PEABEALPRE 40 A v B, KT BURL Bl 32 K R &
(Vitagene) $EHUF R, F EcoR I HEATEEVI % 5¢ )5
BENLIE 25 ASPHME e REZE i R A ) TR 2w H
ABI PRISM 377 JllAAXHEATIN . H5Frill ESTs 41
7556 E AW AE b0 Wl BEAT 7R 28 BLAST 43 Bt
Chttp://www.ncbi.nlm.nih.gov/BLAST) .

2 HRSN

2.1 HNEIEBZE (SSH) MESHT

KM TriPure 7325 A RNA, 19K 400 3.44
mg-g™ 41E, I 195 IR B I R VAR G B s XY
2 mg, 1% Poly (A) Purist i{# % (Ambion) i
B Poly (A) mRNA, Z&8ME, £P mRNA
B L K 7.12 pg-gt 4141, 0OD260/280=1.91. K53k
#51¥) mRNA % RNasin(Promega) f#) ddH,0 ¥ fi# )i ,
-86 CLRAF75 H o
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RS PRERRCE Ty 61% 0, HEAT 2 Bk 2s s A 2
BRI PCR &1, KA I M 22 5 3R IA 1) cDNA
HEAT R, RIS BA TH IR0 cDNA A LG, 3 vk
CE cDNA K/NZAE 0.4~1.0 kb 2 17], HAGFW B
B, MK I A B 2T I S (B 1) .

—— 1.49kb

— 0.93 kb

— 0.42 kb

LA IRIMEL cDNA Tester 25 2 %8 PCR 745 2.3/t cDNA
Tester £ 2 #& PCR 7745 3. A 96k (114 1 cDNA Tester 25 2 % PCR 74
4. IR HE ST cDNA Tester %5 2 % PCR 7##; 5.TaKaRa A -EcoT14
Marker

1. The 2™ PCR products of unsubtracted female cDNA Tester; 2. The o
PCR products of subtracted female cDNA Tester; 3. The 2™ PCR products
of unsubtracted male cDNA Tester; 4. The 2™ PCR products of subtracted
male cDNA Tester; 5. TaKaRa A -EcoT14 I DNA Marker

B 1 JEumehiE. tER cDNA FEEMNFIE RS 4R
Fig.1 Results of the subtractive suppression hybridization
with cDNA of the male and female adults of Ascaris

suum

2.2 cDNA SRR
K M ARG RS HEAT Southern blot DL

WS PR e e, I SR ) ME SRR ET EAT 2448 I
WHE RO YRS A S B, AR, T T 9
SCEEMB IR [RIAE, 4K F e IR BT EAT 2848 I
RIUME O RS PR 5 B, AR AR, T e
THIRCC A AR5 IR o VLRSI S, SO
PR R . (B 24 3)e
2.3 ARSI SH

Bl MLH A5 45 40 AN TR, 25 1.5 ml Amp!
LB Bsgadtrr, 37°C I (i FR i e » 3 IR 34T EcoR
[ BEY). 1%E i vk, RIUEA R BEK/h 2 7E 600

LfE R SSH U 2. Edt SSH XL
1. Male SSH library; 2. Female SSH library

2 RS FEIRCHE BERE 3 L EFIT Southern blot
M &5 R
Fig.2  Southern blot analysis of the male and female
subtracted cDNA libraries using DIG-labeled female
cDNA as probe

1. Mt SSH ST 2.ME dt SSH 3L
1. Male SSH library; 2. Female SSH library

E 3 XAthSFEIRCHE RERE 3 EH#IT Southern blot
LrplIEEES

Fig.3  Southern blot analysis of the male and female
subtracted cDNA libraries using DIG-labeled male
cDNA as probe

bp /iy, HEHCCEERIBHE SR 97.5%, 40 AN vifE,
HA LB RN B MO B
%0 92.5%, 40 ANFLkET, A 3 A /NI
AN B
2.4 PR TEL BLAST 247

BE AL EDUME « 7 r S P2 v D7) 46 5 S BHPE (1 % 25
AN TERELEATIN T, R SR BTA 25 A v R
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S ESTs /741, it BLAST 20417t DNA $3 J4
35 C. elegans Jt KL AT [RIYEPER) ESTs 4 18 /),
JLR T A BRI 25 Ak, 510
A vElE A 44 ESTs JP A E S 1, B 2 19 /> ESTSs,
W FEIPETE e, o 10 AN AR, B AN 8 AN
HRVEFH, X4 ESTs LM Th g W% .

x BB MANERRIEZWESTs 5 C e/egans B ESTs [EiR
(3229
Table Comparative analysis of A. suum male-specific and
female-specific ESTs with homologues in C. elegans
C.elegans [Fj#H ¢ MERCCFE IR e SR R
ESTs ¥ Tk ESTs m#s ESTs &=
Function of C.elegans Male-specific ESTs Female-specific

homologue ESTs
FERTEA (MSP) 3

Major sperm protein

GIEER AR (VIT) - 3
Vitellogenin

R WG 4

Protein kinase

WzhER (ACT) 2

Actin

H-e & [ Other proteins 11

LIfEANE Unknown function 5

3 itig

1996 4F, Diatchenko % A /el PCR ¥ JiAidi -
KRBT ISR ZYAS (SSHD) HER, g T A4
UM S 7k cDNA SCPE. RS, SSH 7E 41 fod
Br g A T R DG DM 1 v B IR Tk
T, BOAF T 3K R AR O 18 2 S e ik KL R g T ) v P
TR, e AR B SR E 4R 1000 £ LA b, A
115 I IR FH 5 T 1A RE AR 81 1) B I

AT H L SSH J i3 AT T Ak, ARIEE S S
R, BEkMERAT R R FHHMTRCR E L, ¥R
FSEAE 16°CHEHE: 2 h, ARG 4CII, RIVERRCRE
o (LRSI b, SR AWK, Al Tester
cDNA #3ZIE 4L, 5 15222 BL 8 h Sk (<12 h),
55 2 B AT LA 20 h A i, SXFEREREIRAT R BN 2=
SR B AT RIS, AP IR AR R
FETH AR I PRUE, (A5 2 IR S A%
8, LABIT 1A 2 R A T ek B eI T (R 38 5 459 21
B,

) FE PRI 4 SCJZEBEAT Southern 2448 I, FH T A
41 DNA 7 iR, R 0.7% 1) 55 e bl e e ik

TTRE RS, SR BEAT IR Mg b 3 DL ARAIE B % 75 23,
ARG R B0 5 ok 23 Rsa T i) AR 2 90 el S
cDNA, K/N1%y0.4~1.0 kb, REARIL, 2 h Ria]{#
R R e, TR RS AL B . T DR UIE AT
Feth, BRE 50, ARER A T A I T AS Rl
AT T E K28 2 h,  JFR A BT EERL ) 1%/ e 5L
B4 45 min, SRAF TR IIRCR, JE B AR
a4 o

b m=E (digoxigenin, DIG) Frid MR HREr &
1 U R SR ARTBOR bR ic B, e v ik T
VA 3 TR R O NI 2 N R 7] P i = = S
REGPEFRE S, HATO A A2 43 202 1)
NFH . A s PR s 2 hic e H 5 H S pl
R SRR, R4S TR R R R T671, JEHIUE A
cDNA CEEFfiEH T 4K cDNA, Jafifh e £ A
IR R . A DO 5ok 42 dt Hha EAZFP41,
A B AR L AL T BRI F TP B E ok 22
I o R IR A AT AT I T R e ko, BB
e AT AT, Hb & AR IO LRI 1) 2 R A
S PE TS DL A Southern blot Ryl (7 2E, I HAG
b, PRI, (EAHE N .

ARWFFCR LTI 52 1 S IR 25 AN sl
Jo—HEFH, M E E d SCPE A ) 25 AN s fE s R
A 19 AL ESTs, X yd WHE ST ESTs & &
W) Tk, X5 Jiang &5 Mg L8,
ARG 2 171 4 C. elegans P54 Sk JE Rl o
76% M HE RS S RE . Nisbet AT Gasser M2yt T 3¢
R L R (Trichostrongylus vitrinus) F 1 5 S 1
SSH SCPE, JRRIUHEPESE DR [ Le g TR LI, o
60% .

it BLAST Zp Ak, EkfE Ry 55 SSH 30
B, FERE TR (MSP) JE[ ESTs (8 EIR A,
45 msp-1. msp-4 F1 msp-5 = Ay, MSP ki
R A R 4R T, KRR P A RIS s B
RN, HEAME R T RS, BAR AR
H B2 3l 1S 48 Ik & 2 v] DO RIS 3l IR 1
Pt AHILA & mRNA R SORIBHE, I LA MHE S gl
F2 RNA 1 MSP HIRif) ESTs )& SRR, 41,
FEREHURE S SSH SCEHY,  E N ) & AR
LR AR (R R . TSR U, HED e T T
Z: 5 AR R S S -5 00 T DR 1 B S
S AT L,

ONE R R (VIT) S MEVE R b 4 i & )
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bk Al B

s 38 &

— M RA RGN E AT, TEARTE T T
(FIETE S 98 cONA SCPEHR & A m, 4G vit-1 Al
vit-6, X 5 Nisbet Fll Gasser M25% 1] 1 7 B [ £ et AT
WFFEI 45 S 801 i b7 A i B 8 25 1 e n]
DU i 52 A4 5 R 40 i oA 74 FH i N B9 53 iR R i
Pl TR AR R B R AL AR . B4k, AR
%1 i¥] ESTs 7& DNA #4574 C. elegans [A]J5/5 41,
VLI T 25 AR ARG 2 R 3 B AETE 1 C. elegans fE 451
KRB KR 7 A AR,

4 ZEig

AR G IRAAE (SSHY HiAR, szhiy
FE T ) e 1) 2 S A PR A 1 e LT cDNA ST
i, % Southern blot £, MERIRESFME R L, MR
T A 2 S R e R R I T e B T R 4 LR R
BETHI T H, IR 2R P 4 i 5 i 2K Ay
AR U T IR S

Bl ARANE ) RAERZITRM T AR F 49 RAK
A, AFILECH
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