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Cloning and Expression of Partial Sequences of the
Fatty Acids Desaturase and Elongase cDNA of Rice Field Eel

ZHOU Qiu-bai'’ ZHU Chang-sheng' ZHENG Yu' JIANG Bo' LUO Xiao-yan’

(1. College of Animal Science and Technology Jiangxi Agricultural University Nanchang 330045 Chi-
na; 2. Institute of Bioresources Jiangxi Academy of Sciences Nanchang 330029 China)

Abstract: To understand the ability of ricefield eel( Monopterus albus) to synthesize long — chain polyun—
saturated fatty acids ( LC — PUFA) trizol and RT technique were used to get total RNA and ¢cDNAs from liver
of rice field eel respectively. The ¢cDNAs were amplificated by PCR with the degenerative primers designed
based on GenBank homologous series of fatty acid desaturase gene and elongase gene sequences respectively.
The PCR products were cloned and sequenced to obtain partial sequences of fatty acid desaturase ( FAD) and
elongase( FAE) gene sequences of rice field eel. Then their genetic homology and phylogenetic relationship
and their expression level during the embryonic and past-embryonic period were analyed respectively. These
results show that the fatty acid desaturase of rice field eel showed a highest homology (85%) with Rachycen—
tron canadum in homology tree forward Psetta maxima(83%) Channa striata( 79%)  Xiphophorus Helleri
(78%) ; Fatty acid elongase of rice field eel showed a high homology ( 89%) with Rachyceniron canadum
Channa striata and Thunnus maccoyii. The fatty acid desaturase of rice field eel dominated one branch in phylo—

genetic tree independently. Similarly the fatty acid elongase. The FAD and FAE genes expression level could
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be detected during the embryonic and post-embryonic development stages and the peak appeared in the fry( 24 d
past haiching) . This means that the rice field eel possesses the ability to synthesize LC-PUFA during the embry—
onic and post-embryonic development stages but the ability is different in different development stages.
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1.3.2 Reverse Aid TMM-MuLLVRT o 5 ug  RNA
20 pL 1 L ( NNNNNC) RNA 12 pL 3~5s
70 C 5 min 4 ul5 % 1 uL RNA (20 U/pL) 2 pL 10 mmol/L
dNTP 3~5s. 25 <C 5 min 1 L Revert Aid M-MULV (200 U/pL
Promaga) PCR  ( eppendorf mastercycler 5333) 025 C 10 min 42 C 60 min 70 C
10 min o -20 C o
1.4 cDNA
1.4.1 c¢DNA Genbank( http: //www. ncbi. nlm. nih.
gov/) Primer 5 FAD  FAE cDNA
. FAD N . N : (F) 5 - agcaygact—
weggycayclgte —37; ( R) 5 — gtsacccahacaaaccagtg —37; FAE N N N
. : (F) 5 — cmtggatgggdcemagagat — 3° (R)5 —ag-
scertartavgartacat — 37
PCR 25 ulL. 110 x 3.2 uL 2.5 mmol/L dNTP 1.6 L
(4 pmol/L) 0.3 pL Tag (5 U/pL Easy Taqg DNARAse) 0.3 L. ¢DNA 0.5 pL 25 ulo
1.4.2 PCR
Genbank . BLAST DANMAN N
FAD FAE o
1.5
FAD FAE B- ( Genbank AY 647143) '
primer 5 FAD: ( F) 5 - tccagcatcacgcetaraacce — 3° ( R) 5° — ccaragccatatc—
cacccagt — 3~ 242 bp. FAE: ( F) 5° - gacaractacccaccgaccetit —3° (R) 5" - gacge—
ccagattgtagagca — 3~ 129 bp. B- : ( F) 5° - atcgecgeactegttgtt — 37 (R)
57 — teteeetgttggetttgg — 37 340 bp. 1.4.1 1%
fine-do x3 o FAD FAE
1.6
BIO - RAD Quantity one B-
* Excel SPSS 13.0 Duncan’ s
P <0.05.
2
2.1 RNA
RNA 10 g/L
28 SrRNA 2 000 bp 28s
18 StRNA (1 1000 bp s
RNA . 750 bp
2.2 FAD  cDNA b
250 bp
FAD 100 bp 3s
PCR c¢DNA 478 bp

1 RNA
2, NCBI BLAST Fig.1 RNA electrophoresis
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1 agcatgactt cggtcatctg tetgtetgta agacatcceg ctggaatcac ttggtgcaca
61 agtttgtcat cggtagttta aagggagctt ctgccaactg gtggaatcat cgacatttce
121 agcatcacgc taaacccaac atcttcegta aggaccctga tattaacatg ttggacatgt
181 tigtacttgg aaccactcaa ccggtagagt glggcattaa aaagatcgaa cgltttcect
241 ataatcgcca acaccagtac ttctttettg tggegecace getgeteatt ccagttttet
301 acaactatca tataatgtac accatgatca ccegeegega ctggetggat atggctiggg
361 ccttgacatt ttatcttcge tacttctggt gttatgtacc cctgtatggt ctgettggeg
421 cattggcact catggccttt ttcaggtttc tggggagtca ctggtttgta tgggtgac
2 FAD
Fig.2 Partial sequence of polyunsaturated fatty acid desturase gene of rice field eel
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ta N6 ) (79%) #:4 Channa striata

( Xiphophorus hellert)
(78%) .

Genbank
GQ258116.
2.3
cDNA
PCR
cDNA 517 bp
5 o
NCBI BLAST
DANMAN
6 7o

( Rachycentron canad-

um) ( Channa striata) .
( Thunnus
maccoyii)

[

(89%)

@2 Xiphophorus helleri
[ 5 W 11 Siganus canaliculatus
NS Gadus morhua
N Salmo salar
B th4 Danio rerio
3

FAD

Fig.3 Homology tree of fatty acid desaturase gene of rice field eel
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Fig.4 Phylogenetic tree of fatty acid desaturase gene of rice field eel
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1 calggatggg gecaagagal cageggglge agggglggce tetgetegac aactacccac
61 cgacctttge actgacagtc atgtaccttc tgattgtgtg galggggcce aagtacatga
121 aacacaggca gecctactet tgcagaggcec tectggtget ctacaatctg ggcgtcacgt
181 tgttgtettt ctacatgttc tatgagctte ttactgetgt gtggcacage agctacaact
241 tetactgtea gaacactcac aglgcacagg aaglggataa caaggteatg aacgteetgt
301 ggtggtacta ctictccaag ctcategagt tcatggacac cticttctte atactacgaa
361 agaalaatca ccaaatcact titcticaca tetaccacea caclagcalg ctgaacatet
421 gatgottigt catgaactgg atcccctgeg gecactegta ctttggegee tccataaaca
481 getttgteca cgtggtgatg tattcttatt acggget
FAE
Fig.5 Partial sequence of polyunsaturated fatty acid elongase mRNA of rice field eel
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Fig.6 Homology tree of fatty acid elongase gene of rice field eel
6 0.05
8 L #;88 Channa striata
- FAE A AR Thunnus maccoyii
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250 bp S5

250b = fractin
P 129 bp
A. FAD B. FAE M: DL 2000; 1: 2. 3 4 i 5: 2 d;6: 4.d;7: 6 d;8:
8 d.

M: DL 2000; 1: blastodisc formation stage; 2: gastrula stage; 3: stage of eye sac formation; 4: 0 days post — hatching;
5: 2d past hatching; 6: 4 d past hatching; 7: 6 d past hatching; 8: 8 d past hatching.
8 FAD FAE
Fig.8 Gel electrophoretogram of FAD and FAE gene in rice field eel
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1. blastodisc formation stage; 2. gastrula stage; 3. stage of eye sac formation; 4. 0 days post — hatching; 5. 2d past
hatching; 6. 4 d past hatching; 7. 6 d past hatching; 8. 8 d past hatching.
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Fig. 9 Relative expression analysis of FAD and FAE gene in rice field eel( n =4)
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