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Differential expression genes cloned in pro- metamor phosing
Paralichthys olivaceus by suppression subtractive hybridization

BAO Bao-long’, YANG Gui-mei', SHI Zhi-yi', REN Da ming’
(1. Cdlege d Aquarlife Science and Technology, Shanghai Fisheries University, Shanghai 200090, China;
2. The State Key Laboratory o Genetic Enginesring, Fudan University, Shanghai, 200433, China)

Abdract: To clone the differential expressional genes between the pre-metamorphosis (17 day post hatching, DPH) and pro-
metamorphosis stage (23 DPH) , we used suppression subtractive hybridization (SSH) to construct a cDNA library o pro
metamorphosis flounder Paralichthys divaceus, when the RNA from pre-metamorphasis larvae was used as the driver. The lengths of
inserted cDNA fragments in the library ranged from 215 to 774 bp , and the average length was about 558bp , which is much close to
the cut frequency of restrict endonuclease Rsa |. The percentage of pasitive clones in the SSH library was 81. 8 %. Total 45 clones
were sequenced randomly. Using relative quantative RT- PCR to check the gene expressiona level , we thought that the pasitive clones
should express a higher level in pro-metamorphosis flounder than that in pre-metamorphosis larvae, otherwise, they should be
regarded as false positive clones. Total 22 genes represent positive clones including 13 homologue genes with unknown proteins, of
which most have high similar sequences with other organisms, and 9 homologue genes with known proteins like prolactin receptor-
like, OOL1A1l, M3muscarinic receptor, Srs3, tropomyosin, ribosomal protein L27, ribosoma protein S12, GAPDH, COL1A3.
Among dl the 22 positive genes, the frequency of COL1A1 clone was highest as 22. 2 %), the prolactin receptor-like was next to the
highest as 8.9 %, most genes distributed with lowest frequency 2.2 % in SSH cDNA library. The results of RT-PCR showed that the

11 representative genes al expressed in the heads of pre-metamorphosis and pro-metamorphosis flounder larvae.
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RT-PCR , ,0.25UL Taq PCR
RT-PCR ,95 5 min,N 9 1

QuantumRNA ™ Universal 18S Internal Standard min, 1min, 72 1 min 2.0%

(Ambion ) 17 d 23 d , PCR 15U L,

RNA 1M g, ,
M-MLV PCR 18STRNA  PCR 360 bp
(50ML): 1HL cDNA, 5L 10 x PCR , ,
buffer, 44L 2.5 mmol-L " *dNTP, 2UL
AML 18S rRNA 18S rRNA PCR 1
1 RT-PCR

Tab.1 The specific primersand reaction conditions in réative quantative RT- PCR

(5-3) (p) 188 188 ()
clones primer sequences production cycles 18S primer competi mer annealing temp.
CATCTCCGTCTTCCAGTCTATGAAGCC
B85  GCATTACTGACGATGGTCATGGAGGAG S 2 37 64
TGGACTTGAAATTGTTGTTGTGTGTGT
A4 AAAGGTAGTGGTCCCAAACACGATGATG 249 23 37 64
ACAAGAATTTCTTCGCCGCCTGTG
B2 TTGTCAGTGAGTGCTCTGGCACCAG 163 2 37 66
TAAGAAGTGTTTGGGTAGCCAGGAATCCAC
B8  ACGCGTAGTTTACAGCCACACATGTTTCTC 127 2 28 66
CACCGCAAGTGCTTCTAGA GGAAGAAAG
F68 CGAAGTTCTACCACCACACAGTTCAGGTC 296 2 87 64
CCTTGTCAGAAAATGCATCCAGCTG
F20  CCACATGCACATGAGGCTCAAAGTC 223 25 37 64
GTGAATGTCTGGCACATGGCAATC
A7 CAGAATCCACACA GGGCGGC 432 25 28 66
TCGTAGCGACGCTCTGCGGTTAC
G4l ACGTCGTCCGTCTGTCCTAACAGGTC 229 28 28 64
CCGACTCTCTCCTCGATGTGAGAACAC
C2I' CTGGTCCCTGTGGACTGACGTATTG 186 2 37 66
CCTGACCTTGGACTAA GGGAGAGACCG
FI8  GTTTGGCGATTCCTCTCCAGAAAGAAC 201 2 28 64
GACACTTTGATATTGTCACGTTTGAGTGGAC
M9 CTCCAGGCACAAAGCCGTAATAGCATC 201 2 28 64
2
2.1
PCR ,
200 1200 bp ,
1200bp ——>
600bp (1) PCR
: 500bp — >
200bp ———>
215 774 bp ( 2
558 bp 1 PCR
,600 bp Rsa | Fig.1 The result of second PCR subtractive
Fs 'BS

FS, forward subtractive; BS, backward subtractive

-
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500bp ——>
l<— 18s rRNA

200bp —> — 5y

2 C27 A4 RT-PCR
Fg.2 The relative quantative RT-PCR o representative clone C27 and A4
23. 23d 17, 17d

23. larvae of 23 days dter hatching; 17. larvae of 17 days ater hatching

2.2 RNA ( )
45 24 )
, 24 ( 2 GenBank 11
COL1A1 (collagen, type |, apha 1) , 13
(22.2 %) , 17 , , 45.8% 54.2% 24
GenBank , 2
2 (23 dph)
Tab.2 Randomly ssquenced clones and their length in the for ward subtractive library (23 dph)
Genbank
: GenBank
clones with Homol ogue gene & ; (%) (bp)
clones same seq. GenBank Acce. No. Acce. No. pecies frequence seq. length
H59 c4 A 'Y966462 BJ494626 Oryzias |atipes * 4.4 404
prolactin receptor-like, o
H15 A2,E93, C9% A 'Y966463 AY251295 Haplochromis = sp. 8.9 774
F18 B99, Al12, Al4 A 'Y966464 AU083140 Paralichthys divaceus * 8.9 503
B22 H39,F9 A Y966465 Paé‘@gzggz' Tetraodon nigrovridis * 6.7 573
All F2,A6 A Y966466 CX806120 Xenopus tropicalis 6.7 608
C28,G38,C2,C57 B35, Collagen type | adpha 1 . . *
A4 A24, G5O AlS, CB A 'Y966467 (OOL1AL) , AB196513 Paralichthys divaceus 22.2 742
D64 A29 AY966468 fibosorrel prateln S12 Dario rerio * 4.4 232
A7 A Y966469 BJ701473 Hapl achromis ™ sp 2.2 721
A15 A 'Y966470 CR926381 Xenopus tropicalis 2.2 629
A27 AY966471 CNSOGF8 Tetraodon nigrovridis © 2.2 690
A30 A 'Y966472 BX470172 Danio rerio * 2.2 221
A40 A'Y966473 AL 844869 Mouse 2.2 558
m3 muscarinic receptor , .
B9 A'Y966474 AF33183253 Homo sapiens 2.2 324
B78 A'Y966475 Srs3 (AY197342) Paralichthys dlivaceus * 2.2 276
c27 A'Y966476 AC131189 Mus muscul us 2.2 640
C39 A'Y966477 XM-327198 Neurcspora crassa 2.2 280
c41 A 'Y966478 AL 827652 Triticum aestivum 2.2 569
E20 A 'Y966479 tropomycsin, AB045645 Pennahia argentata 2.2 215
ribasomal protein L27 . . *
E94 A 'Y966480 C82059 Paralichthys dlivaceus 2.2 464
G65 A 'Y966481 GAPDH, AF123727 Astatatilapia burtoni ” 2.2 602
F20 A 'Y966482 AC139993 Mus muscul us 2.2 584
F68 A'Y966483 AU050214 Paralichthys dlivaceus * 2.2 385
Fo4 A 'Y966484 AWO013558 Pseudopl euronectes americanus ~ 2.2 222
Collagen type | adpha 3 } L
Fo8 A Y966485 (COL1A 3) , NM-201478 Danio rerio 2.2 410

- %

Notes: * means Teleostel
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2.3

RT-PCR 11

3 RT-PCR

2)

11
81.8%( 3)

23d 17d

Tab.3 Differential expresson levels o random sdected genes in 23dph and

17dph larvae using reative quantitative RT-PCR

17d 23d PCR (bp)
representative genes corresponding clones 17 d larvee 23 d larvae PCR production positive or fase
GAPDH G65 0.819 1.163 234 pasitive
COL1A1 A4 0.895 " 1.097 " 249 positive
Parval bumin B22 1.286 1.099 163 fase
Srs3 B78 0.198 " 0.356 " 127 positive
A'Y966483 F68 0.645 0.781 296 pasitive
A 'Y966482 F20 0.244 0.376 223 pasitive
A Y966469 A7 0.911 1.186 432 pasitive
AY966478 ca1 1.77 1.952 229 pasitive
AY966476 c27 0.479 " 0.566 " 186 pasitive
A 'Y966464 F18 0.948 " 0.959 201 positive
A Y966462 H59 0.549 0.51 201 false
3
Notes: * represents triple repeats
2.4 RNA ,
B22 H59 (18]
22 , 14 (5) 3- (glyceraldehyde-3-
, 4 GenBank phosphate dehydrogenase, GAPDH) :
( Paralichthys olivaceus) , ,
All A15 ( Xenopus tropicalis) RNA , RNA ]
, (8) 1 a1 (collagen type | alpha
, 22 1, COL1A1) :I (8l
13 cDNA , 9 ,
, prolactin receptor-like, ,
COL1A1, M 3-muscarinic receptor , Srs3,
tropomyosin, ribosoma protein L27, GAPDH, (191
COL1AS3, ribosomal protein S12 ( 2) (M1 a3 (collagen type | apha
3,C0L1A3) : |
(D (prolactin receptor- (18]
like) : (8) L27 (ribosomal protein
(1] L27) : ,
(2) M3-muscarinic receptor (0] L27
[14] [21]
(3) tropomyosin : , F (9) S12 (ribosomal protein
(1] S12) : ,  S13
(4) splicing factor arginine/ serine-rich 3(Srs3) : RNA (22]
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