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Expression of Unsaturated Fatty Acid Dehydrogenase Gene in Sheep Fibroblast
Driven by Human Ubiquitin Promoter UbB
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(1. College of Animal Science & Technology Shihezi University s Shihezi 832000, China;
2. The Breed & Biological Key Laboratory of Sheep, Xinjiang Academy of Agricultural and
Reclamation Sciences , Shihezi 832000, China)

Abstract: The aim of this study was to construct expression vector of Fat-1 in sheep fibroblasts,
encoding unsaturated fatty acid desaturase driven by UbB(human sapiens Ubiquitin gen B sufami-
ly) constitutive promoter. UbB was obtained by PCR, Faz-1 gene from Caenorhabdit elegans was
optimized base on ovis aries codon,and GBHpolyA was from pcDNA3. 1. These donor sequences
were orderly inserted into MCS of pCMV-DsRed2-1 vector. The recombinant vector(pUbB-oFat-
polyA-CMV-DsRed) was analysed by endonucleases digestion and sequencing. The linearized vec-
tor was transfected into sheep fibroblast with liposome. The positive cell was selected with G418
and red fluorescence signal,and furtherly confirmed by PCR and RT-PCR, components of PUFAs
were detected by HPLC. The results showed that corrcet recombinant vector was obtained, and

Fat-1 gene could been properly expressed in sheep fibroblast. The w-3 PUFAs were greatly in-
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creased from 11.48% to 24.41% and simultaneously the w6 PUFAs decreased from 88.52% to
75.59%. A significantly reduction of ar6/w-3PUFAs ratio was observed from 7. 824+0. 18 to 3. 10t

0.03(P<C0.01). These results demonstrate that the expression vector was constructed successful-

ly, and the sheep fibroblast line was obtained, which could encode unsaturated fatty acid desatu-

rase, furthermore, this study may pave the way to generate transgenic sheep by somatic cell nu-

clear transfer technology.
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Fig. 1 Schematic illustration for the recombinant vectors
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Pﬂ Fat-1 F3 R primer(2362)
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POYA  BGHpolyA 4
DsRed2 pCMV.~"
Xho Tl (3287)

B2 FWE&HEn3EHBRREBEER Fa-1 RZHE
pUbB-oFat-polyA-CNV-DsRed
Fig. 2 The vector of pUbB-oFat-polyA-CNV-DsRed used
to express the Caenorhabditis elegans ®-3 fatty
acid desaturase gene oFat-1
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Table 1 The primers and annealing temperature of PCR amplification

w5 3145 (53" MRS 4% ™Y TP

Extra restriction Annealing

Name Primer ) ) Extend time
enzyme cutting site temperature

U, CCGATTAATTGAACGGTGATCACACCACT Ase |

U, CTGACCGGTTCTCTTACCAAGCGTCCACA Age | 68.0 120

U, CCGAGCGCTTGAACGGTGATCACACCACT Ecord7 Il 60. 0 120

U, CTGAAGCTTTCTCTTACCAAGCGTCCACA Hind [l

F GCTCATAGTTCTGAAGGGCT - 578 30

F, AACAGGGCAAATCCGAACAC -

1 GCTCATAGTTCTGAAGGGCT -

F, CTTCTGCCAGGGAAAGTATG - o7 30

I GCTCATAGTTCTGAAGGGCT - . .

F, AGAAGGACAGAGGCACCCAA - 088 a
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a.b.c.d. HELLA 4 ;e f g . h. 45 £ ML 4E 4N M s b.f. pEGFP-c1U % Y 4 ffd s d . h. pEGFP-c1 4% 4 41 Jig
a,b,c,d. HELLA cells; e,f,g,h. Sheep fibroblasts; b,f. Transfected with pEGFP-c1U; d,h. Transfected with pEG-

FP-cl

E 3 HELLA fMMBFERFHEMARIRERELERRIE 50X
Fig. 3 Photomicrographs showing GFP expression in HELLA cell and sheep fibroblasts 50 X

a. IE H 48 2F W 4F 4E 41 fid; b. pUbB-oFat-polyA-CMV-

DsRed %% 94 J5 14 1A 3 J8 2T 4E 240 i

a. Normal sheep fibroblasts; b. Sheep fibroblasts trans-

fected with pUbB-oFat-polyA-CMV-DsRed

B4 HBEBAEARDBRLBRES 100X

Fig. 4 Photomicrographs showing DsRed expression in
sheep fibroblasts 100 X
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SR AT s BORE PCROBH 1 ) B8 5 I e 5% PCR B 4
i RN—2,
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Fig. 5 Agarose gel eletrophoresis of restriction enzymes di-
gested products of pUbB-oFat-polyA-CNV-DsRed

Upper line: MFEAR, from 1 to 611

Lower line: UbBf3, from 1 to 617

MR UbBFES identity=99.84%(610/611) gap=0.97%(6/617)

i CTGGCCTTTITGCTGGCCTTITGCTCACATGTTCTTTCCTGCGTTATCCCCTGATTCTGTIG

FERRRRRLEE R e ee e e el
1  CTGGCCTTTTGCTGGCCTTTTGCTCACATGTITCTTTCCTGCGTTATCCCCTGATTCTGIG

61 GATAACCGTATTACCGCCATGCATTAGTTATTACTAGCGCT....TGRACGGTGATCACA

FERRRRRLRL R e b e FERERRRLErnnnnl
61 GATAACCGTATTACCGCCATGCATTAGTTATTACTAGCGCTTAAGTGAACGGTGATCACA

Upper line: JIF{ESR, from 2 to 1688

Lower line: Fat-1fF%l|, from 1 to 1687

MFFsER : Far-155] identity=100.00%(1688/1688) gap=0.06%(1/1689)

i GGAGGGICTCACAAGTITIGAGGTATGGTGGCTCATAGTICTGAAGGGCTCTCTGCTACCG
PEERRRRLEE R e e e e et

5L .GAGGGTCTCACAAGTTTGAGGTATGGTGGCTCATAGT TCTGAAGGGCTCTCTGCTACCG

61 CTCCCGTGACCGGAGGTGACGTGCTCGTGEGACGCTCGGGCAAGTCTGGAAGAGAAGGAAG
FELRRRRRE R n e e e e e e
60 CTCCCGTGACCGGAGGTGACGTGCTCGTGGACGCTCGGGCAAGTCTGGAAGAGRAAGGAAG

B 6 EHBRMNFLSERIER
Fig. 6 Comparison sequence determination to UbB and
oFat-1
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bp DNA ladder DNA A8 X 43 ¥ 5t 0 45 #E 5 1. 504z B % XF

M8 ;3~5. % oFar-1 FEN 40 52.6. K54 oFar-1 F R 40 it

1. Positive recombinant plasmid; 3-5. Identification of

transgenic; 2,6. Control with nontransgenic cell

E7 #HERES PCR &N

Fig. 7 Ildentification of transgenic sheep fibroblasts by
PCR
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M. 100 bp DNA ladder DNA %} 4> 7 B & bRifi; 1~3. 5
#) Fi /F,PCR;4~6. 5149 F1/F3 PCR; 1.4, kL FH X g
2.5. ¥ oFat-1 BN ;3.6. KFs oFar-1 41 ;

M. 100 bp DNA ladder marker; 1-3. Identification with F,/
F,; 4-6. Identification with F1/F3; 1,4. Positive recombi-
nant plasmid; 2,5. Identification of transgenic; 3,6. Control
with nontransgenic cell

B8 R¥ERPCRENMET o3 BEHEKSEEEKN

Fix
Fig. 8 Reverse transcription-PCR analysis expression of
the n-3 fatty acid desaturase gene
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P FAETE 4 A0 1 22 5 (H AT 52 4 46,5
EARFEE, £ HELLA 400, 8 1 28 65 5 9
JE AL UbB R8I 75 CMV B3 F30RH Y . il fig
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ANAETEFP B Z 0] (1) 25 5 5 100 76 45 2 27 4 40 i v
UbB Ji3 2l 3K 3l ity % (o 5 6 8 1 i i (IK T+ CMV
adhF. T CMV Jg 3+ & E 40 % & )a 2 7
B Tl E 55 51k L BB 8 78 K 2 85 F0 B 40 i rp A A5 K
S HBYEE A 35,1 UbB J8 3 7k I F A2, af
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Table 2 Composition and content of fatty acids in sheep fibroblasts

& iR Fatty acids

Xt B8 2 Control group

R 5 240 Experimental group

a b c d
C18:3 w3 1. 427 1. 415 2.187 2.145
C20:5 w-3(EPA) 0.532 0.519 1.190 1.238
C22:5 w-3(DPA) 1.342 1. 255 2.128 2.278
(€22:6 w-3(DHA) 0.978 0.922 1.478 1.539
C18:2 w6 26.577 26. 711 16. 262 16. 289
C20:4 w6(AA) 6.337 5.998 5.524 5.839
w3 PUFAs s SUM of w3 PUFAs 4.279 4.111 6.983 7.200
w3 PUFAs F-#{H Average of w3 PUFAs 4.195 7.092
w6 PUFAs 4t SUM of w6 PUFAs 32.914 32.709 21.786 22.128
w-6 PUFAs ) {H Average of w6 PUFAs 32.812 21.957
w-6 PUFAs MiXf i 40 %/ % Relarive percentage of w6 PUFAs 88.52 75.59
-3 PUFAs MX 5 40 3%/ % Relarive percentage of w-3 PUFAs 11.48 24. 41
w6/w3 7.692 7.956 3.120 3.073
w6/w-3 HWIEFIE Average of w6/w3 7.82+0. 18" 3.10+0.03"

Rl A7 A I s 5 B A S R 22 S B 3% (P<<0. 0D

Within the same line,different superscripts differ significantly(P<C0.01)

M 2 h s iR & &AL DA, o
6PUFAs i & TR T 1.5 f%. w3PUFAs i & 1%
Jn 1.7 4% EPA 1 DHA & &4 5138 m T 2. 31
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A 35 , I BEE AT e UE A w-6 PUFAs ¥ H 4%
R w3 PUFAs, Bl RN T w6/w-3 PUFAs L
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s 1 PR s 1R Far1 JERBE D XA O
14,53 BEARE 2. 620 L M b 2 F A I8 19 el
7.82~3. 10, A BE A2 75 A [F] 28 0 4t i vh B 7 IR K
(A et A v A At B 1 R 1 il B I R AR
[Fo 5340, 55 IR ] BBAFAE w3 PUFAs # 4
L B WS 38 T AN -3 PUFASs 13 7k

AR B BT BE AT AE Y PN AE TR BILD DA T DR
AN TR TR I A 14 w6 PUFAs #ALPE AT X
P NATHEDT T ol LA B -6 PUFAs KA
LN DR LR (v &

L PLE A AT 5T 45 2 T IE Al A SN Far-l
e [N 10 22 28 R A A0 AR L O s — 0 A 7 e S R
FRERHE T HIE SR

e pd ¢
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