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B EBEXE cDNA XEHHMER EST F5IoH

£ ALUE S E.IL

CURRE MEVEAREZFESEZRE, LR 5 2501000

HE G50 B K (Pavlova viridis) B FF R BRI EH

FR BRI ER GBI RE 3 M ERLE, 20k
LIAZHEER S sE g0 i1 8 LL NTriplEx2 b #0044, FF SMART BiRM 2 H cDNA . ZME SRR

6 x 10° pfu/mL, 4154 98% . FIH PCR 774K cDNA SCZEHREA DNA B, HEE R 0.5 ~2 kb, RIFZIUE
IRBIREE R, TR IR mRNA 5 R . 4 oDNA ST H9FE 1 52 B 31T RE ML PCR 335, $ %45 A DNA
BB K TR, BET 57 AR [ A 5, I 45 B 5 NCBI $t¥E 28547 BLAST Eh %, 3545 7 200 & BF 54 fE )
EST /751 ¢DNA 7il% , A — S AMARFEEREN T EREE T 6. [ FEKZE 2,2006,13(65:902 -

907]

SRGEIA: 365 [0 K cDNA SCHE: SMART BiR: J5 51 FIE AR5 2 AR RS IR

H B 5 251 Q949. 26 SCRRERIDED: A

I W T 2 T 90 A0 R o B D (L7 i
BEEYIREL. O PRI 2 AR A R
3 M OB T A R S B T 6 A AR R A S A
UFFF 3R B-FAE bR B, B B I TR E
AT R A T EEAE AN s h g
N 39 188 58 S 0T 7 30 MR 4L 1 T BT a4
LR R e

1% F1.J% IR ( eicosapentaenoic acid, EPA ) il
B 7N Y 8 ( docosahexaenoic acid, DHA) 55 %
AN A0 g B B ( polyunsaturated fatty acids, PUFA ) /2
AR B IR TR, AE V6T N2 2 i 7 25 77 11 B
HEBEAT . NS PUFA S R&FEE. BAN
T PRI PUFA B L 2 M6 5, (H 2T 2 A
HFRE, RGN, 40 A5 ZR 00, 0 st 9 U AL B
T MM B L4k 4T T8 BT T R RBTA.
4} (0 B K B Pavlova viridis) 4 IR, BT
ARG R AR S 4 R, %
BNE & 2 AWM AR IT I, JGIL EPA R DHA & &
Bt » 2 T I IR T R 25V PN B R L] R AR S b

FIE 7545 % ( expressed sequence tags, ESTs)
PFFE T Fh B ZH S — I IR ) T R 5
L, EST F 51 opv 3 DR 1 300 A A0 2w ok 2 A 28 L] Y

Wi B H1:2005 - 11 -22; 51T H#A:2006 - 05 - 18.
AEE&WMB: HF BAREE LB H(30370035).

X EHS:1005 - 8737 - (2006 506 - 0902 - 06

=g, L, EST HiAR KRR, O IR 3L
e SRR N5 B — P B 2 F . Peierra
OB N E cDNA U EST 3, R8T
A4 U6 17 T3 25 1, 0 g DR 0 S T R D, 7 0
fill L N EkE T R K, I T ER R
AHIFIT ASR 6 B 5 38 A S B A ), 3L cDNA 3¢
J, T id 3k P SRR 25 CEST) F A% H cDNA 3CFE
HEATRENLEZ) T A e, Bt 5 GenBank ' B3R
JEFE R i) BLAST [FIVE T LX), 3R T &0 BB R 3 1
FIg F7 7 2 A D il A1 R L iy T BB R DT AR 1 R
oy T P TR A KR — A5 JF R AR 5 (T T e 2 IR B
E T A

1 ##RFTE

1.1 ##H
1.1.1 =M SEEKREPalova virdis) : B
ST

1.1.2 k% Oligotex™ Purification of poly A* RNA
Kit JJ 5 QIAGEN ‘A 7]; SMART™ ¢DNA Library Con-
struction Kit 19 H CLONTECH 2 #. H % & A
MAXPLAX™ Lambda Packaging Extracts 1 H EPI-
CENTRE 7. HARFTAIAR SN B i P HA

EEEN 4 #1981 - ), &, ML RE, ANFBF MR B E R (05 F KL A E-mail: niuyan@ mail. sdu. edu. cn

BIRIEE 7L {2 E-mail: kongjian@ sdu. edu. cn
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THEAT.

1.2 7%

1.2.1 ZEEXEEF %10% MZMHEHIEL
BA 0 S P B AR R B IR 2, TUT 18 COL B ES
FAEH, 5FE 5 do BUIREUAE Kb M BB RS IR
2 L,5000 r/min,4 C &0 10 min, WEEAH.
1.2.2 ZEWFZE BAEZREMNIIMAL: mk T
HEKEHMESZFRTNIAZTFTEEZN
(1000 IU/mL), 55% 3 d. KZeid bk kb P ik A
20% WIHEFR R AT I NBR R PR K4 % (1 000 TU/
ml) [ F/2 35RH A, 5555 3 ds DL 20% MM &%
eyt R M AL BE TR DL 20% IR R T
TN BREZRT K R FE.C1 000 TU/mL) i F/2 B350,
B3 GARERET P2 R

1.2.3 TELEN 2T b A B S R
500 WLl ¥4 LB SST- [k — 5 £k Jz 15 77 2, A
REBHRBEAK

1.2.4 FEEXES RNABR WEAEHRRIN
25 RNA BRI Rzt . o B0 18 21 5 4
ML 1.5 g F AT BB BOMHIR, BN T4 (1
3mLEBABAA 2% B-35%E 28, WiEdR G,
TN 3 mL BREY & 45 42, VKA 15 min, 10 000 r/min
B 15 mine W L, MAZ KK RN E,
-20 CYLIE 2 he 10 000 r/min &L 15 min, 5 E
W5, A 1 mL 4 mol/L ) LiCl J£ 3%, B0 H5UTIE
BT 1 oL REREBI 2% B-37%E L MEH. InA
SRR IR Y S, AR 1 UG BB OIS AR AR
ME h fF e, B EEW, A 1710 4R
3 mmol/L NaAc (pHS5.2) 1 2 {5 R IR LK L BE,
—20 CYLIE 2 h,10 000 r/min &L 30 min, FT75T
TR 70% LWEVES: 2 IR, R JE T8, B ilie
DEPC ¥ it (¥ 2 B 77K, B3 5 RNA.

1.2.5 mRNA 99 % %5 QIAGEN 2 7] Olig-
otex™ Purification of poly A* RNA Kit [ 4F 595,
BRI S RNA, T8 5T poly (T) £F 4 H H#E 417 36 M
JEHT, $%15 poly A* mRNA.

1.2.6 ¢DNA XERME 4 SMART™ cDNA
Library Construction Kit 35551 5 17t B #42 ¢DNA L
JEo B 3uL mRNACL ~1.5 pg) 84K, A CDSI/
3’ PCR Primer #1 SMART IV™ Oligonucleotide,, 1% #
S L HE cDNA. P 5° PCR Primer il CDSTI/
-3’ PCR Primer il 5| ¥ 3E (& BN HE cDNA. 28
JE& A K Wik, Sfi 1 8817, F$4 Sepharose CL

—4B FEVEMN, 77 B H W& KT 500 bp cDNA H E:.
& B oMk NTriplEx2 1 75 1 8 R 5, A
MAXPLAX™ Lambda Packaging Extracts Kit 3 1T &
HMELEE, 3 I SR, AR R T A R 0 22T 0.5 mL
B, T -80 C 177, M A MBS EE REN
cDNA 3 JE.

1.2.7 MERYEIRERN M cDNA JLFEH
HOHY 5 L Wi PRS0 T, 12 08 1 10 Fke, 28 Ja X

1 pL5 200 pL A 10 mmol/L MgSO, Z & (i 7 ¥
771 E. coli XL1 - Blue & 4,37 CHLHf 15 min, 5
2 mLat b i b 23 R IR AT, i 7E 37 C T
(LB/MgS0,) V4% [,37 CHiFE 6 ~ 10 h, R FEIEH
AN VHESCEERE . HRYE cDNA SCEERIE, HUE
I R AR R N 2 &5 IPTG(50 pg/mL) Fl X -
gal (50 pg/mL) M) FZBEEH,37 CHFE8 ~12 h,
THECEAR TR R B B A B R B A
HAK,

1.2.8 cDNA MFEEHIA R BRI BENLBEEGE
BB, ¥ F 100 pL 1 x \ #FE i ( NaCl 0. 1 mol/L,
MgSO, 0. 01 mol/L, Tris - HCI pH 7.5 0. 035 mol/L,
FARZ0.01% ). HXS wL 1E AR, f# F NTripl Ex2
Kit $2 605 - M 3" - wmfdiik 5417 PCR 3718,
1 19 35 R B D Js FL VK A ) PCR F B K /D s AR
% cDNA CFEH i DNA H B K

1.2.9 EREE K4 PCR WS H BT
(W A 54k E. coli BM25. 8, 1£ Cre 225 i (1 1F
T, B 78 DNA FRAk e moRi ™, 38 B0k, %5
. E. coli DHS o, TRAEHEALTF .

1.2.10 FFIME M E. coli DH5o IR X T M,
PAZ /A 5° - Ui ATriplEx2 sequencing primer A4 i /7
5141, % H ABI3700 DNA Sequence DNA B il J5
L5 AR i W 52 483 A\ DNA B F B .

1.2.11 F3I4F K045 R X paE s 5 9 7
1, 43 %1¢ ] BLASTn Il BLASTx ##% National Cen-
ter for Biotechnology Information ( NCBI) [¥11% H & Al
A SRR BEAT RS FIJETE 24

2 #R

2.1 ZEEXENLTELEWRS

TEAUIN NS 55 3 Ja 3T C B A %, LB SST. ik
-RERFELEREAEK. ZEAKREB .
IABRER IR K5 &5, SST. ik — $E 53t F & 2y
BIAEK, LB ¥ E A AR ALK, HizEE K
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DAL, SERARYE . RPIRKE R LgaEk
BE I 2% T A AR I 1) B BT8R 5 0] 2 388 AR K I 4 56
FEFBIRR . INABRERPT K R B 5 AT LR
%, &I LB.SST. i — #EdE 23E B A RE A K.
FUER P AT IR ARHE R, AR B LR BUGER
IWAE R R KA AW A K, W ZE IR
TR EE M. MR R SOROE S LK B
THRRPUE ZEE KRR .
2.2 EHE RNA RENENEZ mRNA 533

MER LR PR EUR RNA (5 & B 5
FUFTRSCERIR S, AL S RNA &40 08 I
5E,0D,5,./ 0Dy . =2.0,0D, .. /0D, . ~1.8,%

1 mRNA R4 SR AR HIK
1: i RNA;2: 95 2] £ mRNA
Fig. 1 mRNA on nondenaturing agarose gel
1:total RNA;2: purified mRNA

2.3 DNA X ERWERREHLN

H B B A 1 cDNA 5 38 /& \TriplEx2 %
B, EA0EEEN KT EE. coli XL1 - Blue. 1E
& IPTG M X - Gal (-FH B4t BE4L, 45 1
FUHPT# cDNA S E K 6 x 10° pfu/mL, £ ¥ 5T
FEBET 4, cDNA 31 1) FE 41 %14 31 98% .

BEHLBRE € E B 30 4, A B PCR A
BESCFE, B 4E N DNA H BRI R/, 453K, 1
ANDNA HE7E0.5~1.0 kb 2 8], £ R LK 3.
2.4 EST DNA RE RIS RFII2H

FIH] PCR ;AR M eDNA L+ BEHLY 18 36 A

RS2 EX I & RNA ST 08, JC DNAL & A iU AN 43
TG Yy, JRIUA B RNA 28 Jok S22 1 358 PR M 6 e P vk
oI, v W 225 28S 1 18S rRNA HL Ik 4% HF 52 BT My
CPE 1), TEBA7E B RNA R EUL 2% H RNA &g,
AT F cDNA LRI .

1% 8 Oligotex™ Purification of poly A* RNA Kit
R EA S RNA £ OligoC dT) — A4 28 247, 4
5 poly( A) mRNA, £ 375 P 35 AR IR A AT U, &5
FE 1. A1 pL mRNA AR, % 54 K eD-
NA H—4%E, 4 PCR ¥ 88 )5, Jr 19 W4k cDNA 2%
HOR, 25 R 2.

2 Xk cDNA I A5 HE B FL ik
1: DL -2000 Marker;2: %% cDNA
Fig.2 ¢DNA on agarose gel
1:DL -2000 Marker;2: double cDNA

() DNA F B, Itk A BT P sl . B i
/5 51 5 NCBI #5423t 17 BLAST f &, 3k13 T
200 4 AT 43 i EST 80, 4058 RIYE o o %
I, 7E1X 200 4% ESTs /751 25 E A UG R H
Mz SR CORE LA 1R MIPRAE D 13
B & B i, 20 & 41% A1 20% , 38 i 4 B i 15
B—AN 3" Kig se B B EBE 7 51 b W, R EL A
E PRI 1
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3 cDNA SN A BB B RE B FL vk
M:2 - log DNA Ladder;1 ~28:PCR ¥ #£) cDNA 5[ H Bt
Fig. 3 Agarose gel electrophoresis for inserted DNA fragments from the ¢cDNA library

M:2 -log DNA Ladder; 1 -28:DNA fragments by PCR amplification

*1 EST SEMFIIMLLERER
Tab.1 Comparison of ESTs with Genbank

T 52 REFF IR/ %

No. Orthologous sequence Identity

1 REFB TR B 2R 2 %
Fatty acid desaturase

B ATPase 55 atpl 1 atpH Al 9]
atpl and atpH genes for subunit of ATPase complex

- 16S %5 14 1. {7 RNA ZE[F 08
16S small subunit rRNA gene

- 5. 8S 1 & RNA £ o4
5.8S rRNA gene

ES 18S 1% ¥E & RNA £ H 94
18S rRNA gene
IR A

E6 Carboxypeptidase A 88

7 HEEAE RS T 12 kD AMEE A 75
Chloroplast photosystem II 12 kD extrinsic protein

£8 26S & H B & AAA-ATPase TV 5.7 RPTSa 7
26S proteasome AAA-ATPase subunit RPT5a
2 T o A

E9 . . 51
Type 2 peroxiredoxin
BHERTV

E10 Coagulation factor V 31
MpEED

Ell Cytochrome b 38
= ;

B2 SRRIEEEED 10

Receptor expression enhancing protein 2 variant
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GEBREEESH KEZ RS, MR
RNA R ARAI R . RSB 2 RIR I A A
& RNA J7ik g 5Emt AT 7 o, B A RN B Ul
RNA 5, i F§ 7 4 mol/L LiCI ¥t ¥ ViiE, bL 2 %
RNA T2 R, S5 R 3 T AR R AR
28S F1 18S rRNA ¥ AE (1 Ha ¥k iy , UE A T 7E SR B 2
¥ RNA F&fd. MBI 1 7 H, 7E 18S tRNA
BN R — 4B E M RNA 77, i) K B 5k
5, HARERR 2, (HVR A KN 37 cDNA SCEET R
I 5E I, X BRI 5 A A A o O P R B ARTE, i
T — R

K H SMART + R4 % 1) cDNA SCEE, M ICEER
EVEHRE A FBR NG R KE, U 99%
R R A5 B 3 55 TR 1) e Bk bt BT SR S0
(F13% B S 4 1.7 x 10° pfu/mL, 1M1 ASHF 5T ¥ 2211 D-
NA IR E 4 6 x 10° pfu/mL, FHE ) 98% ,
A8 BUR R R SK, W] DL R SR 0% K SR R
5

F| Fl SMART™ cDNA Library Construction Kit 2
BEH1E T8 E. coli BM25.8 iy XUHE N VEVR B FE, 24
EHWE AR DNA Bt E. coli BM25.8 )5, £
TEEFE RGN Cre AR T, B4 N W 4
4k DNA FRL BT A2, 76 E. coli BM25. 8
H4@ BUTOR. DNA 247 15 410 I 7, {H 2 S 30 A ik
DNA fH6 QL AR ok & A 2 & W 15 44, ANie
BRI o BRI, AR SE 50K 32 A UKL 7 10 6 4K
3| E. coli DH5 o 1, DA7S 31 281 5 %5 1y 1) JFURE DNA

3T R4 18 K eDNA SCZE R EST /75052
KRB R, 1R 8 T — g B S B R 2L R 7 51
w, ATP B4 MW A1/ atpA ~atpl F1 apH A Fr
BRI RO R AN EREA RERNTV
DL B AZ B PRAN R 3 ) 38 4 2 R 7 41, I — e 1
BB M A B A AR T 91) 55, X Se S TR i B AR M VE T
B A RIS, A COh BT N A A E R D6
B IR, R R AR PR AT TR
BN RTF RS, o FKF B H T Rk A
(BT IT IR R DT 1, Bl P A 1 3 (R A T
A R IR ARSI 3R A5 I e 5 R P 91 3 — 25
TFRMER A RIRRETREFNS%. Bar,

DA 58 SR B R AR Ay I 4R PR 08 1 b B0, O

A 2 R it — 2 BT 0 7 1, GBI X atpA S AR A
B AR ST, AR B R ) I A TR
B BRI . EEEE T S R A R
7 G 7 1 2 b R B D S 0 B I 0 T AR R B
MR N EANE RN, TE2 ABTFML 5
T BB, BN F A EG AR 2 DU
R H A B, (TR AR, WIBL 1 A
40 5, 2% bS F1 NADH2 41 i 5 3 b5 & 4L ik JR i
HARM ARG AR TR AT RFRE T1LA
A FR bS 1) cDNA B, 1 B 4 (0 B 5% 35 1) g i
i 2o AL R R Bl T M4 I3k 18 T — 137 K
iy 7 B (AN AT N U7 e I B R T 71, AT R S
e i R M B E R 4T R T 2540

EST H AR A A 2 — P MR B8 S P Hp o 3R A5
ERGEMERTFE, BRmTRERAREFENE
gt WNICEE AR R S Bt AR, A SRR 45 3k
BH, EST H AR TEE & T F R R 1 i X F 1R F
FERN, T AT KR T TAE.
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c¢DNA library construction and EST analysis of Pavilova viridis

NIU Yan, KONG Wen-tao, YANG Jing, KONG Jian
(State Key Laboratory of Microbial Technology,Shandong University, Jinan 250100 China>

Abstract: Pavlova viridis is rich in polyunsaturated fatty acids( PUFAs ), which represents an attractive produc-
tion system for PUFAs such as EPA and DHA, and has been considered to be a useful source for cloning fatty
acid desaturase genes. In this study, total RNA was extracted from Pavlova virids cells in the middle of the ex-
ponential phase using acid guanidinium thiocyanate. Poly + A RNA was isolated and purified by Oligotex Sus-
pension. The mRNA template was reversely transcriptionized to a single strand cDNA with modified Oligo( dT)
primer using SMART( Switching Mechanism At 5’ end of RNA Transcript) technology. Synthesized dscDNA
was ligated with vector ATriplex2. The recombined vectors were packaged in vitro. The titer of the unamplified
constructed cDNA library was 6 x 10° pfu/mL and recombination rate was 98% . The length of the inserted
DNA fragment was between 500 bp and 1. 5 kb. All of these suggest that the library can be suitable for screen-
ing low abundant mRNA for ¢cDNA clones. The library was subsequently amplified.

The presence of insert was checked by PCR using universal primers and clones containing cDNA longer
than 500 bp were selected for sequencing. 200 ESTs were obtained by sequencing from the 5’ end of the cDNA
clones. Then the ESTs were compared with sequences in the GenBank data of NCBI using Blast. Partial se-
quence of some functional genes was identified including atpl and atpH genes for subunit of ATPase complex,
rRNA gene carboxypeptidase A, cytochrome b, chloroplast photosystem II 12 kD extrinsic protein and so on.
The results provide the basis for further study of Pavlova viridis gene expression. Further studies on those genes
and large scale sequencing of the library may be helpful to elucidate and understand the function of those pro-
teins at molecular level. [ Journal of Fishery Sciences of China,2006,13(6):902 —907 ]

Key words: Pavlova viridis; cDNA library; SMART technique; expressed sequence tags; polyunsaturation fatty
acid
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