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[(HE] B WEHEMREM (Dermacentor silvarum) A0 MW G I ZE cDNA SCFE, SRR,
FiE  UUBMOEEME mAfE sy 2004 (tester), ARWMAEI X AL (driver), Zl#EH0E RNA, SMARTER PCR &
JEAUE cDNA, Rsa 1 BV IF AT A SE . 8 PCR 92587, Ak alifb)m 14422 PMD-18T
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Blastn 8T 4R o, 87 AT, HHAWMEER A REMER 534>, RIIEM R 709%~98%, SPEEC, HY HUR G 555
R LA IR 34 4, RN 329%~65%, Blasx TUNEE R B, JPoih i BER A &R (RS -5 WA i
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Construction of Suppression Subtractive Hybridization ¢cDNA Library
of Half-blood Males of Dermacentor silvarum and Analysis of
Differentially Expressed Genes
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[ Abstract]  Objective To construct a suppression subtractive hybridization (SSH) c¢DNA library of half-blood
males of Dermacentor silvarum, and analyze the differentially expressed genes. Methods Total RNA was extracted from
the half-blood males and unfed males of D. silvarum. ¢cDNA was synthesized following the protocol of SMARTER c¢DNA
synthesis kit. After Rsa I digestion, ¢cDNA was ligated to adaptors. The ¢cDNA from the half-blood males was used as the
tester, and unfed males as the driver. The SSH library was constructed using TaKaRa PCR-select ¢cDNA subtraction kit.
Differentially expressed ¢cDNAs were amplified by nested PCR, cloned into PMD-18T vector, transformed into E. coli
DHS5a, and the white-blue plaque selection was used to get the positive clones. The titer of SSH library and the
recombination efficiency were calculated. Individual colonies were randomly selected from library. Subtractive efficiency of
the subtracted ¢DNA library was examined by reverse Northern blotting and RT-PCR. Positive clones with differentially
expressed genes were sequenced. Homology comparison and function prediction were performed by Blastn and Blastx.

Results The bands of double-stranded ¢DNAs from half-blood males and unfed males of D. silvarum were dispersed and
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longer than 500 bp. After Rsa I digestion, the ds ¢cDNA-fragments were 100-1 000 bp. The ligation reaction efficiency of
adaptor was more than 25%. Nested PCR showed that the bands of subtracted ds ¢DNA were gathered, ranging from
250 to 500 bp. The titer of SSH library was 700 000 pfu/ml, and the recombination efficiency was 88.5% (239/270).
Reverse Northern hybridization revealed that the clones showed stronger signals in half-blood males ¢cDNA probes than in
unfed males ¢DNA probes. RT-PCR showed that among the eight random selected positive clones, 5 clones were up-
expressed under half-blood condition. A total of 87 differentially expressed sequence tags (ESTs, 200-800 bp) were
obtained from 115 positive clones. Among the 87 ESTs, 53 ESTs showed sequence similarities to genes from other tick
species, and 34 were homologous with genes from other insects. The main biological function of obtained ESTs were
related to blood sucking and digestion, such as energy metabolism, signal transduction, and transcription regulation.

Conclusion The SSH ¢DNA library of half-blood male Dermacentor silvarum is constructed. The differential expressed

genes are related to blood sucking and digestion.
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FEMEM (Dermacentor silvarum) FE54 TH
FEIAEES | R W RS S X2 R — L i
T, RN R SRR R R, W2
Pl IR T ZRAR I RS (Encephalophilus sil-
vestris) . WL IRSLSCIRIRIR (Rickeutsia burnesi) . P8
(AR S FER AR (Ricketisia sibirica) . FRPEHR/R AR
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AOFERRE, DRI, 0 AT 58 AR AR o 2 S R A B A
FHAR R )35 1 53 F-J2 B S AT e B e A R i
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PIHIH A2 2 H AR (suppression subtractive hy-
bridization, SSH) J& 1996 4= NN A Z=IH 10045 |
MR BE A CLONTECH 2 Bl & EWF AR i —Fi L
Titie2e SRR AIBORY ) IZBOREL PCR WHER, HORZE
SIE cDNA (HANDNA), MHIILEA R cDNA §74Y
[ AR 258 — s i 2w F B, v R R cDNA
B K (RIS BRI A BE A cDNA PR, g i F
EaT B ERE R, HENZEORE Tz I,
ARRBAT 2013 4F 4 A (TR ERII N 3~5 A) %
A R A X AR SCR S S d JdEeT
TV IR S, ZRAT AR WAL i) A T 3 D

28 eDNA % | X 22 BN AT 04T
1 #R5EE

1.1 A

111 FAERBRE 2013 4F 4 HREHEHE
KA AR, SCIREIT R A S d 53R
AR P FRAR IR

1.1.2 EZERAA  DNA HBIEHE . SMARTER PCR
cDNA & Wik 7 & . Advantage® 2 PCR WA &
CHROMA SPIN-100 %, DNA Taq R4 . DNA #5
Y DL2000, PMDC-18T #fk | KM% A DHS« 8%
ZAMEEIN H HA TaKaRa 237, Trozal 247 I
FERIRIR — 8 (DEPC) 41 F 52 Invitrogen A H]
Hh 5 SRR C AR AR & (DIG DNA Labeling and
Detection Kit) F1JE BN H7%[E RoChe A F]

1.2 Fik

1.2.1 B5 RNA 8y4REC 43R 10 HARIR M ARAR
MR 10 FE i AR MORE M AR R
CHE (DEPC) ¥EVE 2 WK, 15 BRIAR SR BIr A 5% 1 J= ik
AR IR AW | AR S Trozal 32 $2HUIE EL RNA
A NECEETINE W (A B/ 1H), 1.8~2.0H
Akt BN AHGEC L VKK RNA i, 28S rRNA 4%
W H SR T 18S tRNA — 5 LA A%

122 c¢DNA & B S8 DNA &R & Ui 4
A BRI AR AR FE R cDNA S—255E, LIRS
— R PR AR A OBLEE cDNA (ds ¢DNA), PCR
RVRZ . cDNA 55— 4% 10 pl, 10xAdvantage 2
PCR ZZ 1% 10 w1, SOxMi 8% =R (INTP)
2ul, SPCREIM T A 2 ul, 50xAdvantage 2 RA T
2ul, KETFK 74 ul, PCRYIESMN . 95°C 1 min;
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95°C 15s , 65°C 30s, 68°C 3 min, 327 MER,
F CHROMA SPIN-100 #:4lifk PCR 724, B 5 wl 46
AT WA T B B WHEE FE FELUK AN
1.23 ds ¢DNA 8 Rsa [ B9 B E2BA R0
b, 1 A R I AR AR M OUEE cDNA 4% 43.5 ul, JIA
10xRsa [ 00 5 wl A1 Rsa T B (10 U/pl) 1.5 pl i
A, 37CWEE 2h J5, FARR - &0 RIREE (25:
24:1) 2ifb™=¥y, HHERZR 6.5 pl,
1.24 #k (adaptor) ZHEALE PN DRBHINAR
FREED ds ¢cDNA HEIRH (tester), AN I ARG B
ds cDNA NXFRRZH (driver) ., HXU 1 wl BEUIG A tester
ds ¢DNA, 1 ddH,0 5:1 % BEJ5, 270 tester 1
tester 2 PIZL, M tester ds cDNA 2 ul, T, DNA
AR 1wl SxIEHEGE ML 2 Wl A1 ddH,0 3 pl, 43
MEHL 1 (adaptor 1) FHEL 2 45 2 wl T 16 Cid
W, FEERCRIE cDNA WG H & T
125 MHEHER S8 DNA HIFIF &L,
551 RIHIZS E T, BOE 67423 1Y tester 1 ds ¢DNA
1 tester 2 ds cDNA 4% 1.5 pl, 0300 A driver ds
cDNA 1.5 pl Fll 4xZ5CZ M 1 wl, 98 CHIFA 1.5 min
68 CHAC 8 h J&, FFUARSE 2 WIHIASE, B driver ds
cDNA 1 wl, 4xZZZZ MM 1 pl, ddH,0 2 pl, 98 Cild
H LSmin 7, MAL 1 RIS, 68 CHASTK
B e AT 5 PCR §738 , 26 1 5851900
HAPCRIIM 1 (BIWIFHI R, 5 -TCCGAGCGGC-
CGCCCGGGCAGGT-3"), ¥4 28 IMEH, 4 2 40 &
X PCR W51 9 A H50 PCR 514 1 FIE L PCR 514
2R (B3R . 5 -AGCGTGGTCGCGGCCGAGGT-
3y, PR 19 AMEFR, PCR F=4kA T B AR MEEE A L
KA, ] PCR P liAkiaR Gk Atk
12.6 ##IHM cDNA X ERME 3 fmEix B
aifb =Y 3 ul, EHEA PMDIS-T #Hilkh | #ib =
DHSo B SHMSE , TRAAZETS LB AR [ 0.024 mg/ml
SN FEE-B-D-BRACEZLBE T (IPTG) F10.04 mg/ml B-
FUBFEY (X-Gal)] b, 37 CEREESE, THEBCER
RPN, PR AR S, IR
H50 PCR 519 1 ML PCR 519 2R A5 T
W R TSNS A FEL KA TS
BE (U BE = va BB AR B A £x1 000) TR 21 %8
(B sE 5l i A7 Se 2 100% )
1.2.7 & 1 Northern 22 (Northern Blotting) ## RT-
PCR #3137 4] 74 9 cDNA >CE By JH B & AR AR HL
SRR ARSI 7] B 100 A 2 57 04 BRI S P A 7
PEREIN 43 53] A A B4 A IR i AR i AR M
WREEREREE cDNA B2 PRET , BEMLP LTS 53 FH

PEVIRERYHLEC PCR 55 2 Fo=W MR (1 ), AR
T2oke L, 80 CllE 2h Ji, /HIHA 2 &
F R H A8 (DIG Easy Hyb) 4548 mh 4T
WS, A ERER (3 pe/ul), 40 Cit 7%
L. PR Wk v 2 e, A A A
30 min, VEE 2 K, ARG b0y O T
o, RN SC I T IR
BEALEICETASBHPE TR, 4300 DA i AR i
I AR A I ) 8 RNA 75 SR 38 — 4% cDNA WA
WA T RT-PCR, STl I 2% 58 ¢cDNA SCEERYTH
% € ST LA
12.8 FEEWF BEVIPET > P b A
TAY TR (L) BOARAFRT, WyaRE
GenBank " FI| H Blastn #EA7 R 81, RIS AL &R
Blastx $%2AH R ] P50 80 A 26 P T LT A

2 & B

2.1 ¥4 % RNA  H 193 REE R UKAEIN T fE X
FA) R A 0 R I 1 e 5 R PR > £ 1l A B RNA
28S rRNA F1 188 rRNA 57 1M, seREtbfiliirh (&
1), P& RNA HEEST90 2 147.56 F1 3 119.88 ng/pl,
Ao TE/A 0 THAT 514 1.98 F11.97, RNA it 47,

1 2

28S
18S

55

1. RIS RNA; 2. A0S RNA,
1. Total RNA of unfed males; 2: Total RNA of half-blood males.
1 HRWEIRE RNA BikER
Fig.1 Agarosc gel electrophoresis of total RNA of
Dermacentor silvarum

22 dscDNA iE e Rsa 1 BEdnst 4R BUIEWEH
VKA IR | AR LY i e WAL I i e 2
ds cDNA YIRS, K/NYTE 500 bp VL L (K]
2), % Rsa 1§V, K/NE 100~1000 bp (& 3),
VA A ALY ds cDNA B B4 Rsa 1 BEUISE4,

23 Hk#EEMERMNZER KA cDNA
TR & 25 9 51 % G3PDH3' Primer Fi1 G3PDH5’
Primer JANIE T2 il HAES I &5 Ak
FRLH A TSI ERAE T, DR A I BEA0R 8
of Z5 T S8 BT W Sk E B RCR R, KT 25%
(K4),
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M: DNA #REH; 1. PR XEE cDNA; 2. SEEG4HXUE cDNA; 3.
TR B0 FEOBUE cDNA
M: DNA marker; 1: Driver double strands ¢DNA; 2. Tester double
strands ¢cDNA; 3. Control double strands cDNA.
2 W$ECDNA HikE
Fig.2 Electrophoresis of double-stranded cDNA
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M: DNA bR&E#; 1. KREFVIRISEIA cDNA; 2. BEVIESEER4] cDNA,
M. DNA marker; 1: Tester ¢cDNA before digestion; 2: Tester ¢cDNA
after digestion.

3 SKIRZAM Rsa 1 EEYVIZER
Fig.3 Rsa I digestion products of Tester cDNA

24 APRIHRERLER HIKEREN, WA
Pz A PCR B 1 BY S, AR VRELE NS
R, B2 RV WK EET 2R B, TH
) cDNA R Bt ZR4ETE 250~500 bp, AIHAI PCR
FYIERHECE (KS),

2.5 ¢DNA X EM I FALZ YRGS, A
PSS IR, 5000 TR b, SUEEREARER

8

9 10

bp

2 000

1 000
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M

bp 1

2000
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250

M: DNA BR:E#; 1. 3. G3PDH [ 3" S'51¥8 #7=4; 2. 4. PCR
514 1 H G3PDI- 1 1y 3' 51494 H57=1)

M. DNA marker; 1, 3. PCR products using G3PDH3’ primer and
G3PDHS’ primer; 2, 4. PCR products using PCR primer 1
G3PDH3’ primer.

and

B4 #ELEENES T
Fig.4 Ligation efficiency analysis of the adaptor
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M: DNAARGEH; 1. H 1RSI 2. RIEBO=Y; 3. B2l
5T,
M. DNA marker; 1.
ondary PCR amplification product of unsubtraced ¢cDNA; 3. Secondary
PCR amplification product of subtracted c¢DNA.
5 HEEZEEN PCR 2 BRI EFVINEIKER
Fig.5 Electrophoresis of products of nested PCR amplification

Product of primary PCR amplification; 2. Sec-

88.5% (239/270), IR EE A 700 000 pfu/ml, 270
AP R TR S PCR KM ZS SR R, 239 ook
A 250~1000 bp FIFRES FBEAR A, 55 cDNA BiFDI 4558
HFF (K 6),

2.6 DIG B Northern blotting = RT-PCR A& 25 R

11 12 13 14 15 16 17 18 19 20 21 22 23 24

M: DNA FRE#I; 1~23. HIHE cDNA SCEEH P Y FHPE TR X PCR 7240,

M. DNA marker; 1-23. Clones from the SSH DNA library.

Bl 6

THIBHIEl cDNA 3CEE R PAMER ER PCR #IIIZE R

Fig. 6 PCR results of clone picked randomly from subtracted library
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Northern Blotting 455 7%, >4 LAFRAR MG 16 il Afi
W cDNA AFREFI | TSRS S 80R HLIRI I
HESE cDNA 9 PRETI TSRS 54055, I IH
RORRAF, CHERAR M (K 7)., BPLPEE 8 &
2SR, LAARARSE A0 i AR 1M A
RNA S8 — 25 DNA WBEARIEAT R St 97 4, 4%
REIR, 5 AFEMTERPI MRS N %k B4, UiiiiH
SR Ko, SCPRBURR (K8),

A; FARIM cDNA HEREE; B ORI cDNA JHREE,
A: Using DIG-labeled half-blood male ¢DNA as probe; B: Using
DIG-labeled unfed male ¢cDNA as probe.

7 I8 Northern Blotting #1348 cDNA X ERIH B E
Fig.7 Subtractive efficiency of the subtracted cDNA library by
reverse Northern blotting

27 ARAHFELSH  Blastn MR ER, 1154
BEALPEBE (9 PEE s p h LR 15 87 A~ BEST, R/ANEE
4345 T 200~800 bp, EA ACGCGGGG FX Poly (A)
PR 15 A4S, DRI 2E R R AR, H
Ko, 5IHAMEE R A RN 534, R
PEH 709%~98% , 5 HAbE A R Y 34 4,
[E R R 329%~65% .,

Blastx M55, 25 5 1AL 1 S8 i
MRS DIREA ¢, AAEINGFRIk H ARG
US| Bei PRI SRR AR DGR R 55

2 000

1 000
750
500

250
100

Hrp, 636 bp K/ NFHIS S SHUBEIL AR A L i
(ASP) [FIUEMER®S, 4 98%, 766 bp K/NFHIE(ES
% 3 AT BE IR B 3B B8 Sk B ( Rhipicephalus
haemaphysdloides ) #2ZARRHE FABHITIFI RN 53%,
341 bp K/NFIN 5 [RIJEE F 40 ZR C RN
33%, 5 EST i 5FEML (Culex quinquefasciatus) |
W (Drosophila) VAIJE ZRAEM (Ixodes scapularis)
FIUINE LI (R, microplus) WEE B AAAERITENE
RO EA IR IIRER TS, (AICTE R TFR e e
(ORF), #73EHEAT ORF HITERTERE,

3 it g

DIMEMTFE 22 S R, SR P EORA 22 57 B d
AR(DD-PCR), mRNA 5% /R PCR 45, i iX ey
o B RN 2 ARG A R, HAR] TR
BIATT ASHIFFE R SSH X ZR AR e i iy e i
S RIBFER AT E L, IR WM vk 42 58 i
i, IR TSR BT R, TEEREESRN, T AR
WURREHEA TRy, AP R R, A5
PR AR BE I TR E R R, R H g
V) ol P 3791 8 1 %o B A T S ORE H2 1 T
RIS 5SS ROCR I, 2 THIUS 9 DNA R BEE
I H B, W X PR 2 IR A
A 2 A0 IR B ) AP L A it
AT R T S 1A Northern blotting 0K | Z5 3 R |
DAZRMRAE M1 R RS CDNA A ERER, THICOR
SRR, ULPIH O BT ARG BT R Y AR
PR ALY T 11 Al AL T DR A 28 DN S 9 SR
T EE R 70 000 pfu/ml, FELLHEN 88.5%, HARFFEEL
BREK

AMWFFER WL 5 d A ARPRGE IR | eRs il
WHEABURN AT, BEE MR, MR ARE
FINFRIERS & A RZ AR BRI 22 ik, X

5b  5X 6D 6X 7D 7X 8D 8X M

M. DNA#REY; ID~8D. ZRAkudsleif i w2 B . 1X~8X, ARMRKEE IR IR i iy He 45 58
M: DNA marker; 1D-8D: PCR products of half-blood males; 1X-8X: PCR products of unfed males.
[ 8 RT-PCR & iH B2
Fig.8 Subtractive efficiency test of the SSH DNA library by RT-PCR
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SERIR BRI PR G 25 Mk, oF
FEA T FHAHSCTT R A i WL AR M s I
Sk R I SN B AR R T AR B R N A
BRI B - R RS R IEAT T ST, b
TP Je 2% AR B R 1 A B A MR | IR ED |
il ARBEARANORDS | MRS [ B O 1 25 5
BERWTFERE v, T AHROEE fE AT AR RS 5, 21t
AR A P et AU, VR A v A LR AR 1
FEHERCIO) | ABIFSE A £ 04 SC PR TR oARAS 5 LR AR
AXAMEZER ¢, UM, oA
A B ) B PR TEAE R B RIK LA I AR o
B S EIE T, AUIFERY], BEE BRI
M E I, 5518 SRR A1, 225 IR A H i
HFIZ SEENL, SERESRN | HMAHOE FIZH 218 455
i, IR AR P R I 2K Ok S BRI
M7 Perrodou ZFUSIFGY IR AgIMerld JERZER 1
PR BRI T B SR N R AR B R S B
M4, AgiMerld TEHPIANZRIS BIH, T A
A7 BB K09 Miyoshi 4620 DA A 1L 5 iz P9 4
B AR A i 0 22 PR AR BT 1) 1 (Haemaphysalis
longicornis serine proteinase inhibitor-1, HLS1), £
FEAGRER R, KAMMITRS, str %y
43.9%, BUBFET RN 11.2%, RYIZSFIEMH 7
PERGPEER,

ASBIFSE DN 8 AR B 1 e A o T D
%238 <DNA SCEH 5ERERAS 636 bp B EST, 4 Blas-
tex [UXT AL, HA5RBIM ASP HA 98% Y[R JHHE
Tl AR MR A LR 22 PR Ay 338 7 T T L s
P H B KR T B 1Y, Zhao 20 58 dUfk
NI TgASP-1 B:RBEAT THF9E, 45 s, IR
158 UG e R R R AT R0 . Rl
Fi . WEGUE T A R R S RN A A A A
Bhte, RUNZHENBABTENIR M.,

ASHIFFE ISR SRR WA 1L R cDNA SC%R
I HLof et — M A B EAME R DhRE 7, Hhilar
95 0 INAF SRS 9 B WA e A v TR, DI
SEgEh 2 (8] 0] BEAFAEAS Sy s SURUNRY i A vl
Sy BA BRI RERY A, AA SR ORF,
Ao BE A ORF A0 C R E, L, Zit—E]
TR ARARC WA T R Y 22 S BE R TN RE IR 2R
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