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5’end of RNA transcript) £ AR, # 8 T # Mk BLK B A 21 cDNA ., H8H SMART™ PCR ¢DNA systhe-
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K, #i Trizol 2l 7] # 1F UL B 45 $2 I H I JIE &
RNA, 5 8 RNA JUIE I T 25k RNA i 19 %
Bk,

1.4 B cDNA K& B

D gk cDNA & M. B 0.5 pg 4ifb i) mR-
NABIA 1 pL ¥ EE S 10 pmol/L CDSII /3’ PCR
IH 10 pmol/L SMART I 5 4% 4 1R . S I 4K FR
H}5 pL,F PCRAY | 72 °C 2 min, ¥ #1J5 A Pow-
erscript ™M S EE .1 pL W N 10 mmol/L ANTP
IRAW .20 mmol/L DTT K 5X 55 1 54 M2 i
2 pL A SR AR IL 10 pL, T PCRAY |- 42 C
N1 h Wi Sk A L cDNA B 1 B,

2) Ak cDNA G . HUcDNA %5 1 8 2 pL,
R 2 L ¥ E R 10 pmol/L CDS I /3’ PCR
5¥F1 5°PCR 5%, In A 50 X Advantage 2 R &
RAWA 50X ANTP IRAWA 2 pL 10X 58 2 #E A
BCZE MO 10 pL s JONARFR R 100 pL, T PCRAY |
JH LD PCR J5# 95 CA2HE 20 s J5,95 CAEHE 5 s,
68 CHEMELEM6 min FEAT 15 F1 18 NFIR LY 1S XL
# cDNA,

1.5 cDNA X R EMSES5EIL

283 1 X TBE Bl 8 &8 e vy K A D L 18 716 25 1Y
WA cDNA JEE|ER, 4 50 pL 1Y 18 71 FF Y XLk
cDNA 7= 9y 1 47 Y] Ji [m1 ke, Y B 500 bp PL Y K
Bt H PR Qiagen Byt BEBHEE e Iml S0 50) & [l i
1.6 cDNA Hy&E#

# 500 bp LA_EHIKF B cDNA 5 pGEM-T # &
A, RN R RN 5 pl 2 X Buffer + 2 pul #
£+2 pl cDNA-+1 pL T, ligation, 4 “CRI i,
1.7 EEFYBEFEL

FAAEINE N — 80 °C VKA Hh B H Jak 32 25 4l i
JM109, & F ok IR 5, Gl on 805%™ 9h L ]
A1LEEREE A K 0.2 cm B AL FE 2 000 V
HLE T UL Bkt |l 4.6 s, AL IS . Gl A
0.9 mL SOC K& 5yt th 54k ™= ¥ . 78 37 'C & 225
r/min, FEHE I8 1 h,

1.8 cDNAXEHETEMEAHARNE

D) AR SCPEZS it AE SR 100 L 9 [l i 26
L) cDNA FFHECHE 2 pL 5 pGEM-T g4k % 82, 1k
AN 10 pL B 2 pL W B 2 7= W %5 1k 50 pL K
A T TM109 HL 5% B2 25 4l e, 52 o5 J5 IR R R
1T mL, M 10 A, LA 35 BB K H B B8 7% S0k
TR

)AL G P IPTG 4 pl/mL, X-gal 40

i3 W F PR TR SO E A R,
W FRIE . HY R = CH BB B
B X100%
1.9 DNA il & #n Fe 51 &3 #f

Rt Bl B 22 5 T 7% PCR % & i A =1 40 o b
ATFHAKE=1 000 bp B % . id W FIF %
WA T AW TRABRA R )T, £ NCBI L] H
BlastX & 5% 45 59 DNA JF 51 347 o), 35 % 1
X 45 R AT BT .

2 HERESMH

pl.

21

HIRBIKk A RNA

MHEL UK 45 B F . T Trizol i F 3h 45 9 5 RNA
Wi, 1 X TBE 55 A % i B vk K I mRNA T &,
18S.28S rRNA £ i M (1), A Dagy/Dag, =
1.905, Ui HA B RNA A9 4l J&F 15 3 55k,

M 1
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M. DNA marker (DL 2 000); 1. ¥ [C T 5 5 3 W 400K o 1 88
RNA The total RNA of the Asian yellow pond turtle stimulated

with the Serratia marcescens.

B 1 % RNAHEXDH
Fig.1 Analysis of the total RNA
22 cDNA W&
5 pll LD-PCR & =97 1. 1% TBE Hifs
WIS 1 AT LUK A3 T, 45 R AE 0. 3~7.0 kb AR
B 25 (IR 2) 3 AF 4 1) & ol T 45 BT 3k i 1)

M 1 2
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2000

1000
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100

M. DNA marker(DL 2 000); 1. 15 /& 3 i X cDNA ¢cDNA
of 15 cycles; 2. 18 MEFFAYMEE cDNA ¢DNA of 18 cycles.
Bl 2 MWE cDNA 1.1% I fig 15 B ik & 4
Fig.2 Analysis of ds cDNA synthesized by

1.1% agarose gel electrophoresis
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cDNA & 8 1A A% .
23 CDNAXEMERRKREHE

P IRARSC 1. 877 L BT iR A Al 3K 73
AR VE, B HE S SCE A E N 73 X 10X
5X50=1.825X10° > Fpk,

10 AL 730 A4S s b, I il BE 69 A, W
K 90% .
24 BANREBEKESH

W 730 S vi b, DLEARRE R 5 R 51 M T
B F ol Wit T PCR 8. i A R BER/Ah A
0.5~3.0 kb(E 3), M HZH KT 1.0 kb,

1 2 3 4 5 6 7 8 9

bp

2000
1000
750
500
——250
~ 100

1.9. DNA marker (DL 2 000) ; 2~8. BE#LAY cDNA A R
Bt PCR ¥4 74 PCR products of recombinant clones picked at

random.

B 3 cDNA XEEHTFHERK PCR
7= ¥ 3R S AR R R R ik B
Fig.3 Analysis of PCR products of recombinant clones from
the original cDNA library by agarose gel electrophoresis

25 XEERNFMSH

X R BIL Ak BRSBTS AT TR B ) AP A
AR Z9 9 1000 bp B9 80 A>3 [ #E AT T M
Fe s FEEAT Blast Pk 0 A o 5 258 7S AR 23 4 R e
ARE R K, EEIRNFIERME 1, WFEER
FE AL AR G e AH DG LR 9 A S B 1 R TR i 9% ]
WA R AMA C3 BE L AMA CO R L 1 & H
SED L B MR A M S AE AR R AL VS VEREEE A
B, o2 BEERE B VSIGA; 5515 T2 6
A~ RAS JEUEEE PR SE T ROC HE 1 R DL 18 S ok R
JEIE N, HIGT ZEESE N B 45 15 1 25 AT DAB2 #it
REE A AL BER AL ] 8 A Rl G A & 1l 5
WA MR AN, O AR RN, B L
W P I R [ 3 D R 0 T I MR e — A% IR
PR AL L N B A MR A R Y, 2 Jm B TR
il 3 5 DA N <5 J A 5T £ P i 23 SR DAL 5 AR S Sk T
2 AR b BRI RN (LR P450 3A BRI 5%
B AHOCHE AL 1 A« TIP3 PR 3R SR B T 5 5 M B 1A 2
A UE AR LS AR

3 it

FEJRRGY (RAE A U5 55 R AE T AL JS
1) S ISF TR] CEO/INISE 80 H D P, 2 & A S 010 - I
U4 RS AR . S 5 20vE I RO I ) B R
ZHORE OB, O 2 E A K 2 8O I RE
AL VM RO EE 1A A0 AR 1 VR AT B Lk L
R LU FE TR S MR AL 2L T bR A R 3 L2
BRI AE S . ESE R R AL RMAE C3,
AME COESE N VIR o2 BERE A MG E
FI¥JE T 20 )W 8 1. Merchant 58 & B 6% £
FIRMA R GEREA SR K ANEA , E — 2 UE B T #MATE
E1T sh ¥ b i e BEAE

G JE LR IR 3 R4 JE kAR (UG 23, AR
i Je8 IO A 1 K T O — S G i A i A R B 4 43
1) B8 1 G, S0 B2 INE A I AR N A 20 2045 Ab 24T L
HRAFEAE . LR T HEHT A P00 i 8, B
I 240 M A ik TL-1 45 40t R, TL-1 A4 38 o ml 35 2 30
Yo N 4 JE B B R GA T . MMPs KR R
i L T LR T B 5E B R S RE A0 M I T
FE AR R 3 8, DL & 11 40 A g J% e ol 4 45 b
Wsh 7 MMP3 $tZ B/ oA A B Py CD4 ™
I O A0 A 2 s I A M A 1 R R R 3 B
PO LPS SR #2240 R s
AR

A0 i R AE R (L8 T CC b B+, % 45 Fh
BB P A U R . Yang SV 5E i
3BT 153 0 200 46 R 2 1 1Y) 45 0, R B HL A D 1 R
£E T AR 25 1F HL a7 1) 55 35k, T 0 45 4 X o 0 2 e v
TS B ERIEA .

WURIEG B R — 41 R R 2 B R E A .2
FEAE TR PE T Wk EL 40 A . R 25 3 240 M R JOE v
() Kupffer 4i il 55 4 F 2% 45 200 Ffd (%) Jf 3% S0k vp e
AR T, CD8™ AR5 T ik B 40 i JL-F- 52
SR 25 FL 3% R BURE il 2% 47 A8 240 e RS D A

A VSIG4 Hi Langnaese ZEM A B, 2 H
W 40 B 1 A 0 R A2 1, W] 25 A AR C3 B B R A B
C3b F1 iC3b, X 7 J5 44 1) 7 Wik e o B2/ D0
Ik Vogt 19 K 31 VSIGA ik & —FhEi iy BT %%
MR T I HUESE T VSIGA A Ml T 40 Mg 7% 1k
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Table 1 Putative genes idenitified in cDNA clones through BlastX search of the NCBI databases
[ ARARL ) Fif [/ PR 8 SRk EfH [ PR/ % HEBEIRI &4
Category clone BlastX targeted gene GenBank accession E value Identity Frequency in library
G A 5 Y TR
Immune-related
£
ﬁg%ﬁﬁ %IE% ) emb|CAH10346. 1 0.0 91 21
Transferrin Chrysemys scripta elegans
%
t{ujmﬁ 5 ) JEAS Gallus gallus ref| XP_001235149. 1 0.0 74 2
Ceruloplasmin
f C3 1 g 1
fmi # o ) ref| XP_001505969. 1 0.0 59 3
Complement component 3 Ornithorhynchus anatinus
*MA C9 2§} Y
fm& ”*'3 ) ref| XP_002193012. 1 0.0 68 1
Complement component 9 Taeniopygia guttata
L 2 E PN 1) gb | AAM46104. 1 | 0.0 - .
. 5
Serum albumin Sphenodon punctatus AF375971_1
5L W% 241 L 4 i 2K 1
Macrophage JFXY Gallus gallus ref| NP_989769. 1 2e-24 75 1
inflammatory protein
i VE M R A j S e
@ﬁﬁﬁ}ﬁgﬁ ’Ek% ) ref| XP_002198615. 1 le-d1 67 1
Serumamyloid A Taeniopygia guttata
o2 HEREEA
PR3 Gallus gallus {|XP_416476. 2 0.0 74 1
Alpha-2-macroglobulin Vs Gallus gallus ref| XP_
VSIG4
V-set andimmunoglobulin JEHY Gallus gallus ref| XP_420167. 1 8e-60 61 1
domain containing 4
EReZia e 1
Cell signaling
RAS i 3 1 5 15
Member RAS oncogene N Homo sapiens ref| NP_004628. 4 3e-113 96 1
family (RAB7A)
ET-# R HF
4 ﬁa&f“ . JERS Gallus gallus ref[NP_001026174. 1 le-46 88 1
Death-associated protein
RS 4 P
Df’g%%ﬁ JEXS Gallus gallus ref | XP_419584. 1 2¢-133 54 1
Angiotensinogen
HIG1 B % % 15 I 14
. ﬁ%ﬂ% _ I % ' _ ref| XP_001513449. 1 7e-25 69 1
HIG1 domain family Ornithorhynchus anatinus
A =3
%*ﬁgﬁ JERS Gallus gallus ref| XP_416615. 2 7Te-119 88 1
Zinc finger
DAB2 $ii & W 4
Disabled homolog 2 mitogen- N _ ref| XP_001507342. 1 3e-49 63 1
R R Ornithorhynchus anatinus
responsive phosphoprotein
fEAL RS R
Catalytic activity
BEIL A G A AR
R BE S I B 1
P K B 0L 5 T Equus caballus ref| XP 0014911422 3e-134 79 5
Acyl-CoA synthetase
long-chain family member 1
e et T S Bk
%%M%%ﬁs ”ﬁ% ‘ ref| XP_002197132. 1 0.0 82 2
Tyrosine aminotransferase Taeniopygia guttata
b Bk
CREfE NG ~ *% _ ref| XP_002189365. 1 0.0 88 1
Aldehyde dehydrogenase Taeniopygia guttata
B L TR B LG
Aminoadipate- % Equus caballus ref| XP_001502225. 1 0.0 64 1

semialdehyde synthase
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ZF& 1 Continued from Table 1
[ AR AL Fif [/ PR AR 8 SR E [ P/ % IR B
Category clone BlastX targeted gene GenBank accession E value Identity Frequency in library
A T Y AR Tk e i R
Wy R R W TR AR AL Tl FK Canis familiaris ref| XP_549136. 2 Te-172 70 1
NADPH oxidase
WURLEE B Granzyme B B Marmota monax gb| AAP80579. 1 le-10 60 1
&l il # 23 2% Y
%rgﬁﬁ I i ’Ek% ) ref| XP_002197777. 1 Te-40 66 3
Matrix metallopeptidase 23 Taeniopygia guttata
&E 3 37
-k %gﬁﬁﬁﬁm i 3k A ref| XP_002198018.1  8e-154 63 1
Matrix metallopeptidase 3 Taeniopygia guttata
AR S A
Metabolic
2 il %= b pagyi @n
Eﬂﬂﬁ@? 1 1% 6 _ . emb|CAQI6421. 1 9e-10 31 1
Cytochrome b Acanthopagrus taiwanensis
E %= P450 3A %% ) i
{HH@@? 7 P A M’; . dbjIBAE95685. 1 le-134 66 1
Cytochrome P450 3A Alligator mississippiensis
L3y e |
Transport metabolism
Al R IR R 26 WL 5 BIRY
T PEAR ARSI 26 M5 5 St ref| XP_002188389. 1 0.0 78 1
Solute carrier family 26 Taeniopygia guttata
2y R A
Cell structure and growth
gt R
B ER . JEXY Gallus gallus ref| XP_415881. 1 le-125 78 1
Delta-tubulin
by
o J.JE H JEXS Gallus gallus refl [NP_001007825. 1 0.0 91 2
Actin,gamma 1
KN T RE AL A
Unknown function
NIl i 2%
B E , 1 5% } ref| XP_001633469.1  1e-07 30 4
Predicted protein Nematostella vectensis
5l g B
BN i 5% rel| XP_001640187.1  5e-23 52 1

Predicted protein

Nematostella vectensis

Y24 5T AT S AR ATk S e J5 T Y B P4
BEAWAT . UKL B JEFA VSIGA JE[H Y i sg . 1
5T gIMA TR R . MG 2 RO R B, A T RE R
PE— 45 71 T-AT Bl ) 19 3R A8 S 2 2 (3L 8 3t

2 % X #
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Construction of a smart cDNA library of Asian yellow pond turtle

stimulated with Serratia marcescens and identification of related genes

ZHAO Mi'* ZHU Xin-ping"* SHI Yan' GAO Ming-ying' *

1. Pearl River Fisheries Research Institute ,Chinese of Fishery Sciences ,Guangzhou 510380 ,China;
2.College of Fisheries and Life Science sShanghai Ocean University , Shanghai 201306 ,China

Abstract To understand anti-infectious response to bacteria in the Asian yellow pond turtle (Mau-
remys mutica) sa full length cDNA library was constructed for it by SMART technique experimentally
infected with Serratia marcescens. Firstly, the double-strand ¢cDNA was synthesized using SMART™
PCR c¢DNA systhesis kit. Second, the ds cDNA was separated into two parts based on the size distribu-
tion of amplified ds cDNA by agarose gel size {ractionation. The part shorter than 500 bp was discarded
and the other one longer than 500 bp was ligated to the pGEM-T vector. The ligation mixture was trans-
formed into E. coli JM109 by electroporation. The ¢cDNA library contained 1. 8 X 10° independent clones
with DNA inserts of 0.5-3. 0 kb. The recombination rate was 90. 3%. We sequenced 80 ¢cDNA clones a-
bout 1 kb and most of the genes were found the first time in reptiles. We classified these clones in func-
tions with 9 in immunity,6 in cell signaling,8 in catalytic activity,2 in sugar/glycolysis metabolism,1 in
transport metabolism,and 2 in cell structure. The successfully constructed cDNA library will be essential
for rapid isolation of differentially expressed genes related to Serratia marcescens infection and useful for
understanding the anti-infectious molecular mechanism in the Asian yellow pond turtle.

Key words Asian yellow pond turtle; Serratia marcescens; SMART c¢cDNA library; gene identifi-

cation
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