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A %5 cDNA X EMEBURFI D
WEE AW, R ER

CRETLRY: B 5 a TR, LT K& 116034

8% : I A Gubler-Hoffman ¢DNA Library Construction F AR, #Z AF RIS (Apostichopus japonicus) cDNA L. R &R
RO, EAE A 2.0X10° pfu/mL, FFH PCR 77 &4 Il DNA SCEEREA DNA A BN K/, HKEGRETE 0.5~4.1 kb, 46
AR BCFK N 1.3 kb, RIBZFEE R FEE K, AT RIE R+ 2 mRNA FEF . BEAPE 100 ™1 kb L
B cDNA FEFEHEAT I 87, KBLE 25 4 EST AR - AA B HA A R S s, BB XRS5 S 6=
R FIE AKEA L. HP RPN EEERN, REEEEOUAARREASNER, TRE5HRZEELIEN
B B K G A M T AR A O, P B RE R T . H 49 4 EST JFFUAR U 8%, 183 7T B8 =2 Th e =& 40 00 57
EH. 7% DNA XENBEIME, AT —3H KE EST 75537 T 88 04 51 25 ¥ R L, B B DR 7K P A 1R 17 7
X —RHRBE S ERK R E I EE R T E. [T EK~R,2007.14 @:7-11]

KR TR Z; DNA L R E KR
HES %S Q785 CRRARIRAS: A

{18 2 [Apostic/mpus japonicus (Selenka) 1, B
F£##¥)1"] (Echinodermata) » #§ 2 41 Holothuroidea) » 1&
FH (Aspidochirota) » 112} (Stichopodidae) , i 1 2 &
(Apostichopus) - TIRZEHFEREABF LB
ME B ITLER, BRAIRERE RN HNE, — "
Wk 44 s g A e RE B R . BN R R
W, R Z SR V2 B BV AR TR, 0
ZH . BH . RR.ZR NS ER RS HE
T R AR, Ho o g 0 B B Hi gk
i W R I AR . AR T E BT R O R) S 1 4
A e H AR RME BRI SR IE AR B > . AT
FE T iR 2 cDNA 3L, JF 3 & 2 BH A 52 B /Y
cDNA i A F BUEAT W e M 910 23 T, S MBS B K
EUFRATRI SR B E E T AE ., BT
iR Z A R G AR 2L e At

1 MR57T%

1.1 ##

BRI R 2 (Stichopus japonicus) T 3K T K&
B 7 B PRI i 3 .
1.2 ®#F

Gubler — Hoffman ¢cDNA Library Construction
Kit.RNAiso Reagent it 7 & LL & Oligotex — dT30

%% B #3:2007 — 05 -25; 81T H#3:2007 -07 - 13.

X E 451005 - 8737 — (200707 — 007 — 05

Super) mRNA Purification Kit 1 pAP3neo Predi-
gested Vector ¥ ) H TaKaRa Biotechnology
(Dalian) Co. Ltd» DNA Ladder "4 H TIANGEN 2
], HoA R 4 [ = o 4l

1.3 7%
1.3.1 /5 RNA #1 mRNA FI4EER B2

HPEEZA LR 2 g, IR BB 2 A4 e s e,
WEAFRIT B , LRI W In AR A B 20T B o RO
i TaKaRa 2 & 211t Y] RNAiso Reagent 171 & 12
HUE RNA, P 28 55 I8 B L0k /2 U 71 Agilent 2100
Bicanalyzer 77 #T & RNA i &. 47 % mRNA F M
TaKaRa 2 5] Oligotex — dT30 (Super) mRNA Pu-
rification Kit 77 B & 4%, i (I HEBE B vk Ao 91 F Ag-
ilent 2100 Bioanalyzer 73 #T mRNA i -

1.3.2 ¢DNA WEMEH Z M TaKaRa 2 A K]
¢DNA Library Construction Kit, FI| ] o £ % # M —
MLV Oligo (dT)15 Anchor Primer 1 5 — methyl
dCTP & B — 5% cDNA, H&H Nor 1IN 5.
W5 H E. coli RNase H 1 mRNA — 1st Strand cD-
NA 2% & & 31 [ RNA B Bsk O, B H E. cols
DNA Polymerase 1 E. coli DNA Ligase ¥ RNA %
B DNA 8, & HUE — 8 cDNA.

1.3.3 DNA XEHERETE #H T4 DNA

EE&WH: ExR B RA RS 30571449 ;973 1 XI3T 97 Q006CB708210).
TEZ RN R FEHE 1981 ), B, W LA AL, T ENFHENY IR F KB . E-mail: yuyixst@163. com
BIRAEE AT SRS Tel - 0411 — 86323262 0411 — 86324521 ; Fax: 0411 — 863236463 E-mail: congln@dlpu. edu. cn: zhubeiwei@163. com
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Polymerase 14 XU ¢cDNA KT8, 5 H EcoR
I B UMY S Adapto 34, B Nor 1HHATRED),
£ Spin Column B £ 85 cDNA (<400 bp) » 5 J& 7
H EcoR I— Not 1 B§UIN 51 cDNA A 5 EcoR 1
— Not 1 8 U)13E pAP3neo #ATEH:. LS
E. coli DHI0B 32241 i, F Fiti% i) SOC ¥l
B G, B REERED, 37 CIRGEEF R 1 he HUH
TR TR LB FES 100 pg A NE
#2 (LB /Amp) BB~ B L, TR 1 pL.10 pL #1
100 oL A2 10731072 10 TR J5, v i T
LB Amp FEHEF IR, 37 C I IG5, St B 4.
TEINE AL RS, FIR WAL= YiR T T HA
15 cm LB /Amp “FAR ¥ 77 5 b, #5184 F R &y -
5 TR, 37 C A 77 R 4
B 7E AN 2 ml LB /Amp AR B =58, Yol B V%
FHEAT 1B W, 73 31 1 B9 AR A 20 % FH T
JG,—80 C IRfre M BENLPRE 15 /> B % it
4T PCR # 3, | T; Promoter Primer (T;) 1 T3 Pro-
moter Primer (T3) #4T PCR & M, PCR /=4 Hi
1.0% B J bl S A rEL VKA I cDNA Fr BRI R /)
1.3.4 EARKNMFRASEE DT, T35
V), R B R R HE A (R 3 AN 2 20 ol KT
KBLEHREILT 285 99 °C 10 min #VEPE, 2
B0 12 000 r/min, 3 mine HX_EIE 2 pL AFREAR,
FZLL N e 46 :95C 1 min: 94 C,30 ;55 C 130 s
72 °C,3 min; 30 MEF ;72 T &4 10 min 47 PCR
PIGREIFIE A T 7F 1.0% HiHEBE S ik £
8, %F PCR P AT % 58 K bt

1.3.5 EHEBFKNF 58 EGE B E TR .
PL T, A T3 b 7 51 4, 81 TaKaRa Biotechnology
(Dalian) 2 &I 5 «

1.3.6 FFIaH FF545E VecScereen 127
LERB KT H1 )5, 20 3 ] BLASTn F1 BLASTx £
National Center for Biotechnology Information
(NCBD (k% 7 B2 A B 11 50 FE 4 2=, 34T 17 771
FIAHAE 2 pr 8. E KT 1075, WAk F 51 #IAE
AR, BP “low hits”. BH A WEIFIHEAZ,
WA R AT H SRS A3, T B — AT AT

2 GRE55H

2.1 {A%S 5 RNA RE
{£H RNAiso Reagent it &2 B RNA, & 5
JIE B 5 e FL K, 7T DL Y AR ) 288 A 18S M5 4% tRNA 4%

# (Bl 1A) . T i1 Agilent 2100 Bioanalyzer 73 HT &
RNA i & (E 1B, Mg R o] DL ) 55.18S.28S
3 KU 2, T H 28S.18S Y LA 2:1.
i RNA ¥ 5 P& %, 32 B RNA B8 &

B

1 FRIZ 5 RNARRER
A:1.0% I EBE B9k B (M: DNA Marker DL2000) ; B: & RNA
Jii & ¥ Agilent 2100 Bioanalyzer 43 #T .
Fig.1 Analysis of total RNA of S. japonicus
A:1.0% agarose gel electrophoresis (M: DNA Marker D1.2000) ;
B: Agilent 2100 Bioanalyzer analysis of total RNA quality.

2.2 mRNA HIHEEL

¥ H Oligotex — dT30 (Super) mRNA Purifica-
tion Kit 320X mRNA. 7 It i Bl e iz P 9k £ A L 4%
T # (B 2A) « FI A Agilent 2100 Bioanalyzer 7 #7
mRNA i & (B 2B) , B3 R U FIIELE &, ToREUE, Ut
B mRNA FI32 B & B -

2 1R % mRNA f2H 4 &
A:1.0%35IEHE &0k Bl QVIL: DNA Marker DL2000; M2:A— Hind
III digest) ; B:mRNA i E ] Agilent 2100 Bioanalyzer 75 #7 .

Fig.2 Analysis of mRNA of S. japonicus
A:1.0% agarose gel electrophoresis of mRNA (M1 :DNA Marker
DL2000; M2: A — Hind III digest); B: Agilent 2100 Bioanalyzer
analysis of mRNA quality.

2.3 c¢DNA XFERZN

ZWE, %078 2 DNA SCERTEE R 2.0 X
108 pfu /mL, 3% 2 7 B0 & b 3B 0 N TR
10° pfu /mLEA BiX—F R, {FEPIE T 30 M
AT PCR RV F I HE N B . oy vk &f R
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Wk 3 from. R, Kb e SFimA R B, m
AR B K EEE A 0.5~4.1 kb, FHHA
BOKE 1.3 kb DA EZERUEHT, Fridg @ i 07 R 21
cDNA SCPE7E FE R BANGHAN v BRI ET7 T 75 &
RSO R SR ARV, BEE T M B K

2.4 1A%1%5 cDNA BIFF 5 EF 27

BEHLBEIE T 100 ™ 1 kb LA E ) cDNA % F#, i
ITFRHIE . P45 R 544 NCBI L1 VecScreen
T2 2 bR 84 7 41 J5 » 4 BLASTn A1 BLASTx 7
Mt, HH 25 4 EST /740 A1 M 1 24 #ii HoAh ) Fob i)

FRAARMPE R & GR 1, REFE R SR Z2 s B AR
WA E FURARAI R . &0 25 4 EST &/ A IE
S B 1N KFS) pHS2, KN 1047 bp &
Fir2 pHSA5, A 605 bp, "KL 4 783 bp: 1X 4%
RS FAAAE M O RN, 55F 75 4 EST
Fry4: BLAST Hi H o (AR AR, T RERE — 220K
FFP8. B EST 341 i R 3252 3 GenBank-

1 kb

3 HW% PCR WIECEmAN B R
Fig.3 PCR identification of the constructed library
M1: DNA Marker DL2000; M2: A— Hind III digest; Lanes 1 —
15: cDNA insert fragments were amplified

R1 AR% cDNA RS NCBI RT3 5 &R
Tab.1 BLASTX analysis of cDNA clones from the cDNA library of S. japonicus

sk N FEREE S Wik PREHE /BT K& /bp B
Clone Putative Identification Species /Positives /Accession no Length

pHS7  Ribosomal protein $4 (% #E {5 & =) Gallus gallus /225 /251 ®9%) / gi: 46048780 798 3716
pHS32 Ribosomal protein 1.23a (%5 75 8 2D Strongylocentrolus purpuralus /146 180 81 %) /gi: 115750203 824 le 54
pHS58 Ribosomal protein 130 (%5 75 & 2D Strongylocentrotus purpuratus 107 11196 %) /gi: 72005286 761 1e™!
pHS4  Alpha-5 collagen (IV BB R A Strongylocentrotus purpuratus 124 /181 68 %) /gi: 115694617 797 7e™30
pHS65 Fibrillar collagen (T4 A% IR & H) Hemicentrotus pulcherrimus /84 /124 67 %) /gi: 13325096 700 3¢
pHS68  Alpha-5 collagen (IV BB R & ED Hemicentrotus pulcherrimus /101 218 46%) /gi: 38490686 750 2e 1
pHS63 NADH dehydrogenase subunit 1 NADH fi 2 88)  Cucwmaria miniata /228 269 84 %) /gi: 49146287 810 S5e 74
pHS9  Similar to melanotransferrin G B EHEKEED  Strongylocentrotus purpuraius 01 A32 68%) /gi: 115744213 799 3¢
pHS26 Ferritin Gk & HD Apostichopus japonicus /172 AT3 ©99%) / gi: 68303301 741 8e™%
pHS6  Polyubiqutin (& R 7EE ) Polvyplasiron muliivesiculatum /120 /146 82 %) /gi: 92790172 795 le
pHSS7 ;ﬁ‘f;;ggrb”‘ﬁ'tm bydrolase G2 5 CA - urus 153 477 86%) /eis 76253713 735 1e7%8
pHS39 ggy;‘“hmme  oxidase subunit Il BRI\ o vimiasa 213 241 88%) fgi 49146280 735 8e7%3
pHS60 Cytochrome oxidase 1 (41 i fo 2% &AL ED Puarastichopus cali fornicus /242 /263 ©2%) /gi: 1046317 791 17103
pHS19 Egg binding receptor 1 precursor GREEGEH)  Strongyloceniroius purpuraius B84 A4T 5T%) /gi: 115955286 753 1e716
pHS15 Embryonic (58 £ Hydra vulgaris /106 /217 (48 %) /gi: 58372550 795 4e™1®
pHS45 ATP synthase FO subunit 6 (ATP & B Cucuwmaria miniata 127 160 79%) /gi: 49146279 605 2e™%3
pHS53  Alpha-amylase (o JE 1 B8) Strongylocentrotus purpuratus /135 206 65%) /gi: 72009994 791 2”30
pHS54  Y-Box factor (Y-Box &) Strongylocentrotus purpuratus /86 A11 (77%) /gi: 72008824 792 le 3
pHS72  V-fos transformation effector &% 13 F) Strongylocentrotus purpuratus /194 211 91%) /gi: 72086123 797 4e”®
pHS35 Hypothetical protein GEi#ll & 5D Strongylocentrotus purpuratus 115 216 53 %) /gi: 115609616 728 2e7Y7
pHS52 Hypothetical protein GE#ll & 5D Strongylocentrotus purpuratus A71 230 (74%) /gi: 115920236 796 Te 8
pHS3  MGC69403 protein (SWI/SNF & £ Strongylocentrotus purpuratus 162 /180 ©0%) /gi: 115934488 797 2¢™ %
pHS31 Nhp2 HMG E U E DD Apis mellifera A11 A2191%) /gi: 66558122 861 8e™¥2
pHS11 MGC80496 protein (SWI /SNF £ H) Strongylocentrotus purpuratlus /76 /104 (73%) /gi: 115718850 796 le 2

Stromal cell derived factor 2-like protein G i 40

PHS2 e

Branchiostoma belcheri tsingtaunese 103 /191 53 %) /gi: 47524509 1047 2¢7%
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3 Wie

e 32 e BT (1) DN S e 22 i 16 Ty R B TR ) i
PRFPRIE. B4, CEER EW AR, BEg—
EMERRE, MAXFENEREN 2.0X10° pfu/
mL, T35 3 & & 1 SO ER HR A 7 B
VPO OB E B — AR AR 7R HIE SCPERS, B
FHEAT T DNA BB B TR iE, A EERT
400 bp BA T ) cDNA % F B¢, #2818 7 21K cDNA ffi
N2 . H PCR ¥EFENLRS 48 A v B i B3 [F
A 0.5~4.1kb, FIHA R BKE 1.3kbo LR LFT
&, Pl 2 cDNA SCIF IR = e (1, 7T F Ok I i
{EE 3% mRNA [P, b4 T SR Iy R RIUSE I 48 22 5
T A,

I 7R ZE 4 EST R A0 Lot o3 07, A8 52
BRILT —8&fF — 2R E LER. g v-
fos F AN R 78 H - Y-Box 7 4w 5 I J5 25 H
NADH flit ZU85 41 i (5 2 AL B . ATP & g BL AL
W R AN R R ) BE ) B, 38— L5 Ty A e o 1
B HLINRERIIZIR 7 7)) 55, iIXSe KL Ry B AR (i il &
AR DLARIE R AR E N A R ThRE L A

PR ZEAR B &4 TR AEIE R 4R
] B, 75 SCEE e R I T R4 R 2 B E AR ORI R R
megm i TE R H A R E R, £ FKEBEREE (polyu-
biquitin) 1% 2 C— K im /K A7 H (ubiquitin carboxyl-
terminal hydrolase) . V2 2 & H/KFBE B SRR 122
HEZMEAZAEERERERL— ZREEH
A2 40 o v 28R 5 P85 R B 1) S P PR R R B
BERE, 2 5VEL I ACEES), B4R
T2 MHC T 2505 (03 2 40 Mo 5 39 DL & 40 i 9 A5
SR, MK — AR R AR IER S A E
IR Y. Polyubiqutin % K3 & F1 b0 T i) 3
TEEAPHRTERTEEEAN FHEAKEE
7Bl Mz C- RmKMEERERE R IRANE £ C
AR Xk, (R HHZ B IR, 22 R RGN IE W IisiT
ALE S SR ER%EN Melan-
otransferrin) Iy Bt BRREH®REH, X p97
B4 B8 K 58 ' (Valosin-containing proteins VCP) «
CARFFTIE R 1014, VCP 11 i A % Mk B o 452
Mz B E O RS R EOMEAE
(Ubiquitin proteasome> Ub-pr) ¥ #2, 7F It i& 12
VCP = AE A — A 38 47 78 1 7 F PR AR SR AR id £

W), B E R AL PR . BFSTAESE S, VP B
TAFE R A P 8 2 % A 2% T8 e 0 e e sk R 1
NF-«kB (Nuclear-Factor kappa B, NF-«B) & 5% S 18
PRSI . VCP BE 2 2 [ B 1242 Ub-pr 77 T FF
18, ORI T- M EZEET. fTRShiREEA
M VCP MRMA TR R Z ARG BA—%
ME X MXLEEEFmLTE S ERS 50Z
HES R EAM KN RET SR, CH5 5T
B

WAk, AR St E BRI
Yishee b, mA IR RKSP R IER D, H 2 $i4k
FEDT RIS 3 2 DNA L1618 ZCwi ot 78 B sh
M DNA SCEERIFERE L, 384> EST /T8R4
I 3% 3 At R IR BR A 54070 2 B4 U 4 R0 e B A
MK EBEIREAR N, N AN EHKBHEICHNER
KK, R A SCFE AT R 4 IR 1B 7 0 2 B AH K R
e 13/

B2 3K
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Construction and analysis of ¢cDNA library from the sea cucumber Stichopus

Jjaponicus

XU Sai-tao, CONG Li-na; ZHU Bei-wei
(School of Biology and Food Technology: Dalian Polytechnic Universitys Dalians 116034 China’

Abstract: The sea cucumber Stichopus japonicus is one of the important cultured aquatic species with strong
autolysis capability. The present study construted the library of Stichopus japonicus and analized the cDNA
of the library. Total RNA was extracted from the grounded frozen powder of the S. japonicus body wall by
using acid-guanidine-phenol-chloroform (AGPC) . Poly (A) * RNA was isolated and purified by Oligo (dT>
Cellulose. The mRNA template was reversely transcriptionized to a single strand ¢DNA with Oligo (dT) g
Anchor Primer containing Noz 1 site according to Takara cDNA Library Construction Kit. Both ends of the
newly generated and polished double-stranded (ds> ¢cDNA were attached by the EcoR I adaptors and the
dscDNA was then restricted by Noz 1. The short cDNA (<400 bp> was removed by Spin Column. The syn-
thesized dscDNA was finally ligated to the vector of pAP3neo predigested by EcoR I-Noz 1. The titer of the
constructed library is 2.0 X 10° pfu /mL. The PCR results by randomly isolated 15 clones showed that all of
them contain recombinant DNA fragments and the average size of inserts was 1.3 kb. Clones containing cD-
NA longer than 800 bp were selected for sequencing using T7 and T3 promoter primers. A lot of expressed
sequence tags (ESTs) were obtained by sequencing from the 5° end of the cDNA clones and then the ESTs
were compared with sequences in the GenBank and EST databases of NCBI using Blast search. Among 100
ESTs obtained; 25 showed sequence homology to previously identified genes; and 75 matched uncharacter-
ized genes. The most interesting findings were the genes involved in proteolysis and cell apoptosis which
may be specific to the autolysis of sea cucumbers, including polyubiquitin and ubiquitin carboxyl-terminal
hydrolase; ferritin and melanotransferrin. Other characteristic features such as genes encoding ribosomal pro-
tein subunits; collagen’ cytochrome ¢ oxidase; NADH dehydrogenase: a-amylase and so on were also observed
which are essential to cellular and energy metabolism. The successful construction of cDNA library from
Stichopus japonicus and further analysis of ESTs will gain insight into molecular manifestation of develop-
ment and metabolism in sea cucumbers and accelerate functional and regulation gene discovery. [Journal of
Fishery Sciences of China»2007,14 (7):7—11]

Key word: Stichopus japonicus; cDNA library; proteolysis
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