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Promoter Cloning and Analysis of Chicken Perilipinl Gene
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of Animal Genetics, Breeding and Reproduction of Education Department of Heilongjiang Province ,
College o f Animal Science and Technology » Northeast Agricultural University, Harbin 150030, China)

Abstract: The purpose of this study was to analyze the structure and characteristics of promoter
of the chicken Perilipinl gene. A DNA fragment with 2 kb was cloned from the 5'-flanking re-
gion of Perilipinl.then sequenced and analyzed by bioinformatics methods. Subsequently, the lu-
ciferase reporter gene plasmids containing the full-length region of Perilipinl gene promoter and
its serial truncation mutations were constructed,and transfected into chicken embryonic fibroblast
cell line (DF-1). Through detecting the level of luciferase activity, the core promoter region was
determined. The result of bioinformatics analysis revealed that the promoter region of the chicken
Perilipinl gene had no typical TATA box and CpG islands,but many binding sites of transcrip-
tion factors,such as TFIID,Spl, AP2,PPAR,RXR,SREBP1,C/EBP.GATA.,ER and KLF5. Lu-
ciferase reporter assays demonstrated that the chicken Perilipinl gene promoter could significantly
trigger the expression of the reporter gene (P<C0. 01). With the promoter fragment gradually
truncated from the 5' end, luciferase activity increased correspondingly, and the — 360/— 11

promoter fragment showed the strongest activity. Taken together, the promoter region from

7S B 81 :2015-03-04

ESTE : [ A AR S GFERHERE S T (31201796) 5 % 24 15 1 - 22 B 5 & WURHIT 2 42 (20122325120008) 3 BUAR A M7= Ml £ A Ak 52
& T 5T 4 (CARS-42)

EEREN AT 1987 5 BRI /RN AL 2 & st 5 F A A - E-mail . 2wn0501@163. com

« BAEVESE : L5 @ #4Z . E-mail : wyx2000@neau. edu. cn



250 S

I

E o 47 %

—360/—11 bp has the highest transcriptional activity, which could be the core regulatory region

of the chicken Perilipinl gene.
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Table 1 Primers sequence
5| ¥ 44 B Primer name B FE %) (5'-3") Primer sequence P=4 K /N /bp Product length
Plin-1992 F:CGGGGTACCTGGGCTGTCTCAGCAAGTACAGTCT | 08
Plin-11 R.CCTCGAGGTGTGGTGTTGGGGCACTACTACACC
Plin-1834 F.GGGGTACCGCTGGGGGCTAGCAGTTAAATGTACC | 824
Plin-11 R:CCTCGAGGTGTGGTGTTGGGGCACTACTACACC
Plin-1307 F.CGGGGTACCGCAGAATGGTAAGTGAGATAAGTAATCT | 297
Plin-11 R:CCTCGAGGTGTGGTGTTGGGGCACTACTACACC
Plin-838 F:GGGTACCCTGGTGTCATGCCTGTTCACCGTGG 428
Plin-11 R.CCTCGAGGTGTGGTGTTGGGGCACTACTACACC
Plin-360 F:GGGTACCTACCCTCCTGTCCTGCTGCTTGGCT 350
Plin-11 R:CCTCGAGGTGTGGTGTTGGGGCACTACTACACC

R2 RBHIFEEXSNEH

Table 2 Software online for promoter analysis

A 44 BR Software name R hE URL JHi& Purpose
ClustalW2 http://www. ebi. ac. uk/Tools/msa/clustalw2/ T 50 1) 5 1 L X
Promoter 2. 0 http://www. cbs. dtu. dk/services/Promoter/
Neural Network Promoter Prediction http://www. fruitfly. org/seq_tools/promoter. html
Promoter Scan http://www-bimas. cit. nih. gov/molbio/proscan/ %0 8 3 1 T
FPROM http://www. softberry. com/berry. phtml? topic

= fprom & group= programs & subgroup = promoter
CpG Island Searcher http://www. uscnorris. com/cpgislands2/cpg. aspx

CoG find http://www. softberry. com/berry. phtml? topic= CpG By
pG finder
cpgfinder&. group= programs & subgroup= promoter

JASPAR http://jaspar. genereg. net/
HRE TS
http://alggen. Isi. upc. es/cgi-bin/promo_v3/ R A

PROMO
promo/promoinit. cgi? dirDB=TF_8. 3

L2.3 MMMEFRSHFE H-HAmbERE  SBREOECESREWITIES].1 000 r « min '
RAFHY DF-1 g & F 37 CHIK P PO SR fF B0 10 min, 5% BIF. A 10 mL SE & 5 97 2, T
EERMEE e, T TSRS E SN RO AR TR BT 37 CL5%
Ja R AR BOMA R A 10 mL 37 CHEAM SR CO, IR IR .48 h R i,
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M. DNA AHXf 43 F Bt 7 A5 95 1. T 20 BkL Plin-1992/-11
% Kpn 1. Xho | BV) 453
M. Trans2K Plus DNA marker; 1. Recombinant plasmid
Plin-1992/-11 digested by Kpn | and Xho |
B 1 38 Perilipinl £ B J5 3 F R & & B = 4H B 1 B
MEE
Identification of chicken Perilipinl gene promoter
recombinant plasmids by digestion

Fig. 1

% 3 Clustal G T RE W F Perilipinl BEE B3 FF 5 E
BRI E R
Table 3  Identity alignment of Perilipinl gene promoter se-

quence among different species by Clustal2. 1 %

3 Chicken A Human /NER, Mouse
% Chicken 100. 00 40, 44 40. 62
A Human 40. 44 100. 00 49. 86
/N Mouse 40. 62 49. 86 100. 00
2.2.2 JASIFEH 0 I 5 43 A XTI R 15

(3G Perilipinl 58 5" 00 38 77 ) JE 15 )5 8 F 43 Hr
INF A [5) B £ 2R 3R o3 A 45 R A FBir AN [A) . Promoter
2.0 H1 Neural
(NNPP) FAE % Borb 3l W AE 09 )3 8l 100 &
KA (F 4.3 5), 1M Promoter Scan fil FPROM
A AE 2 By 91 v R A B Bl 45 48 OIS A7 78
UMY TATA box JE3]) (3 6), FEXF/NEL Perili pinl
S 53 ¥ 50 AT A% O BT 0 R BT
KM LE R (F A.F£ 5.3 6). (HXF A Perilipinl
FEPR 5" 3 81 HE AT % 0 s 8 F B B, Neural
Network Promoter Prediction il FPROM #t {4 ¥ 1%
JrBerp U Y AE Y S B AL E LT S e TATA
box fii B (3 5.3 6), 1M Promoter 2. 0 1 Promoter
Scan B4 W 78 2% B 5 b R kR 3h 1 45 1
(F b,

Network Promoter Prediction
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CLUSTAL O0(1.2.1) multiple seguence alizmment

Chi clkken TG TGTCTCAGC AAGT ACAGTCTT AACCTGGGAGAT GGG AATGAATTTTCAGCCTT

Human ———CCAGGCTGAGEAGEAGEAT GG—————— AGAAAGATTGAGATGT AGAGCC——TCTH>

Mouse AAGGCAGGCTGCCCTTTAGCCTGG GCTGT

* ok Kk *

Chi clkken CCTCAGCCTTACCTGTTCCATTT GG AT AACAC—— AGETCAG—— AGCGT ACAGGAGT AMC

Human GTTGAGAGFGACCTCT G- ARATG—— AACTCATCT AGACT G TGCCAT A~ GAT GGTGC

Mouse GTCCAGATGCAAGTCTCCCAGATTACTCGTCCT GAMCC T TGAAGT AR MGG AGAGGCCAC

k3 * kI * * * * * * *

Chi cleen TTAACTGGATG———TTAAGCACT AATACTGCCTTTC TGO TCCTC TGO T GGGGEC T AGTAG

Human TCTACAGTAGC————— CCTGTCAATCGCTGGLT——————————— GGCTTCTGCC———TAG

Mouse TTTACACGCTCCCCTCCTTCCCCAC TGO TGTCTTACAGCCCAMAGECTCAGACC——— AAG
* 3 * ¥k Aok ek E 3 3 * E 3 3

Chi cken TTAAATGTACCTTAATGTGATGTGAC———————————— TGEAAGCCAT AGAATTGCARTC A

Human GTAAGTCTGCCTTGAATTCAT GGT G TATGTT ATGTTAC

Mouse ATTAAT AAGTATCARATGCATGACATATTCATTACCTCTTCTGGANGCTCCTTGTTCCAC

* Kk Kk * * Aok *

Chi clten AATGEAGAAMATCCTTTTAGT GO CTTTTCTGTGTATGTTTC TGAT ACGACAGC TGGAMAT G

Human AGTGETATCCATCTTGGT A ——CTTTTG-TCCT

Mouse ACCCCTCCCTTTCCT GG Am———— TCTTGTTCCCTGTTTTATTATACT GAAGAT AAMATT
* *k ok * Ak

Chiclken AGGAG—————— AGCTGTTTGAAC ACAAGTAAT AMACGTTGATGCAT AT GACACTGCATCT

Human ——CTGCAATGGTGAGT GGTGEGEAGTTTGEGAMAT ACT AC

Mouze TACTACCAAGGATCTATCGGTAGCCTTTCTCACATCCTTATTGTTTA————— TTGCATTT

* * *

B2 ANJNR.XG Perilipinl B R 31 F F 5 B IR E K x4 5347 (8845 )

Fig. 2 Sequence alignment analysis of human, mouse and chicken Perilipinl gene (partial)

& 4 Promoter 2. 0 ZX &3t Perilipinl EEBHFHFTNE R
Table 4 Promoter prediction of Perilipinl gene by Promoter 2. 0

Y F Species {3 & /bp Position /3 {H Score u] e Likelihood
A Human / / /
—1 601 0.510 I S5 50
/NE Mouse —1 101 0. 605 I S T30
—601 0.521 I 55 350 )
%9 Chicken —493 0. 630 I B 51 )

2.2.3 CpG &%

75 CpG B BRI v A

PROMO #ff % B8 1 159 B s 13 2 374 >4

W5 A A CpG Island Searcher #fF. LI GCYo 2 A LA - PIF R ILA i % 55 R 738 16 B, xf 1z 20

55% .GC ¥ H 8 [t #] (Observed-to-expected)
0.65.CpG & Bt K FE 2l 600 bp AHSE CpG & 1 [H]
B 100 bp &6 I 4K 4 HE AT 40 A7 45 R K B A
INER MY Perilipinl 3£ 5 3 F 5 & £ 4
CpG 7 5 AR BAAEAE ST CpG 5 2548 (] 3)

2.2.4  BESEIN T4 A L 5 A T F A JAS-
PAR il PROMO 7€ 4 844 W 3 Perilipinl £ A
Je 3 B SR T 45 A S JARPAR B0 7R 14
JPA R R T 79 FpEE SRR T 3L 228 AS45 A 07 A

AgES A, Hob 43 4% TFID, Spl., AP2, PPAR,
RXR.SREBP1.C/EBP,GATA.ER.KLF5 %% 5t
WrEERT.E D,
2.3 38 Perilipinl EEBHFRELEHEARK
SR ARES

N it — LW E XS Perilipinl 3N 0% 0 )3 5
T AW TR & KR 8h 7 & R 5
W 28 AR Y i A L B 4L B kL, JR AT LA Plin-
1992 /-1 150 A S 550 A AH B 51 9 (3% 1) #E47
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% 5 Neural Network Promoter Prediction 2% {43t Perilipinl EFE B FH TN E R

Table S Promoter prediction of Perilipinl gene by Neural Network Promoter Prediction

Yy b T EE gL /bp WA Ja 3 TR

Species Location Score Promoter sequence
—902~—852 0.58 CAACAATACATATAATTCCACCAGCAACAAAGAAAATAAGTTTTGTTTTC
A —643~—593 0.63 ACCCAGGAGAATAAAAATCTACTTGGCTCTCCTACTCTTCATTCTGGTAG
Human —564~—514 0.55 TTTTTTGAATTCTAAGAAGTGGGAATTCCTCCCTCAACTCAAAGGCTATA
—1689~—1639 0.62 CATTTATGCATTTATTTGGGGTGTGTGTGCGTGTGTGTGCGTGTGTGTGT
/N ER, —1290~—1240 0.76 CTAGTTGGTCTAAAGACACAGCTTGGCACCACAGTGCTCCATCAACATTA
Mouse —640~—590 0. 50 AATGTTTTCTTTAACCCTGGGGGTTTACAGAGGATGAGACATCTCCTGCG
—187~—137 0.71 TTGCCTAAACATCCCCCATAGAAGTTAGGGTGAGCCCAGGGGACACCCTG
) —1505~—1455 0.72 GGATAACGAGTAAAAAGAAGCTCTTGCTGGTAGCTTACTGCTTACTCCTA
Xi% ) —1078~—1028 0.76 GTGGAAGGCAATAAATCGGTCTCTAATCCACCCAAGGGGTAATACATATA
Chicken 00~ —650  0.70  GGGGTGAGCCTGTTAATGCAGGGCTGTGGACAAGCCCAGGETCTTCCAGG

J 51 v 1) B 5 S B 3 78 T 114 % SRR 0 62 A

The letters in shadow in sequence mean the predicted transcription start site

% 6 FPROM &3t Perilipinl & B /5 31 F R TN 4 R
Table 6 Promoter prediction of Perilipinl gene by FPROM

P Fh Species J&2 3 7\ B /bp Promoter position TATA box i & /bp TATA box position
A Human —603 —634
/N Mouse / /
% Chicken / /
1 + —+ + + 800
801 H } f H 1 600
Select lower limits:%GC=55,0bsCpG/ExpCpG=0.65,Length=600,Distance=100
No CpG islands found
Human
1 - - - — — — 800
801 t f 1600
1601 f 2 000
Select lower limits:%GC=55,0bsCpG/ExpCpG=0.65,Length=600,Distance=100
No CpG islands found
Mouse
1 } f } f — — —+— 800
801 : : — s — — 1 600
1601 } f } 1982

Select lower limits:%GC=55,0bsCpG/ExpCpG=0.65,Length=600,Distance=100
No CpG islands found

Chicken

Wiy Perilipinl B2 R 3775 . 24 CpG fif g1

The horizontal lines are Perilipinl gene promoter sequences,vertical lines are CpG sites
3 CpG Island Searcher ZX 43¢ Perilipinl EFE R 3hF o CpG BRIT N 4 R

Fig. 3 CpG islands predictions of Perilipinl gene promoter by CpG Island Searcher
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R7T I8 Perilipinl BERBHFHEREAFLEESMUATNER

Table 7 Transcription factor binding sites prodictions of chicken Perilipinl gene promoter

R

Transcription factor

A E/bp

Start position

AL E/bp

End position

J¥ 5l

Sequence

B A

Prediction software

AhR: Arnt
C/EBP-alpha
C/EBP-alpha
C/EBP(C/EBP-beta)
Crx
Ddit3;C/EBP-alpha
Elk-1

GATA-1
GATA-1(GATA-4)
HNF4A

MyoD
NE-AT2(NFATC2)
NEF-AT3(NFATC2)
Nkx2-1(Nkx2-5)
Nkx3-2
Nkx6-2(Nkx3-2)
PPAR-gamma: RXR-alpha
RFX1
RXR-beta(RXR-alpha)
STAT4(STAT3)
KLF5

SP1

AP-2

GATA-2

SREBP-1c

ER«

ERa

TFIID

—614

—1 373

—1 332

—1 956

—1 059

—1 392

—933

—1 294

—1295

— 786

—1725

—507

—1 638

—1 083

—1083

—981

— 785

—86

—1903

—1 227

—926

—1 112

—1 456

—576

—982

—594

—1 904

—975

—605

—1 370

—1 322

—1 950

—1 052

—1 381

—926

—1 289

—1 288

— 772

—1718

—1629

—1077

—1075

—973

— 774

—73

—1 893

—1 222

—917

—1 102

—1 894

—967

GCACGCCCCC
ATTT
ATTTCATAATA
TGGGGCA
CTCTAATC
AGCATTGCATTC
ACAGGAAG
GAGATA
TGAGATAA
CTGCCCTTTGTCCCA
GACAGCTG
TTTTCCT
GGAAAAGAGA
ACAAGTG
ACAAGTGGA
TTAAGTGAA
TGCCCTTTGTCC
GTTTCCCCAGCAAC
CACAGGTCAGA
GGAAGA
GGGGAGGGGA
GAGGGAGGGGG
TCCCCTGCAG
GCCATATCC
CTTAAGTGAA
CTGACCA
ACACAGGTCAG

GAAATAAAA

PROMO(JASPAR)
PROMO(JASPAR)
PROMO(JASPAR)
PROMO(JASPAR)
PROMO(JASPAR)
PROMO(JASPAR)
PROMO(JASPAR)
PROMO(JASPAR)
PROMO(JASPAR)
PROMO(JASPAR)
PROMO(JASPAR)
PROMO(JASPAR)
PROMO(JASPAR)
PROMO(JASPAR)
PROMO(JASPAR)
PROMO(JASPAR)
PROMO(JASPAR)
PROMO(JASPAR)
PROMO(JASPAR)
PROMO(JASPAR)
JASPAR
JASPAR
PROMO
PROMO
PROMO
PROMO
PROMO

PROMO

PCR §"# ., DA%y 500 bp (Y0 2§ #0805 3+, 3815 T
KB40 1 8241 297,828 #1350 bp W 3 F
Bt B i Br ik — 25 W v B 3] pGL3-Basic {4
LRI RXG Perilipinl JEH )5 3+ R 5 Bk 2k i

ke DR T 2 JORE A% i o i PR 4 BORE AR UK i 4

Plin-1834/-11 ,Plin-1307/-11, Plin-838/-11 % Plin-
360/-11, HAHBRLZEK pn 1. Xho | BV 2 5E . 45
TR B H B B RN S B fE A AT (I
5 s il — 2 I e 45 2R 3 WY T 40 OB A A )



256 HOMO® OE % O 47 %
e SREBP-1c ERa -1
l ERa. MyD AP2  GATA-I Crx  KLF5 PARyRXR-a  NF-AT2 l
i i I 4 —+—H H— T {7 Exon
RXR-0. C/EBP-a SPI  TFIID 1 GATA-2 ‘ RFX1|
| i i ILuciferase
Plin-360/-11
! ! M Plin-838/-11
N Plin-1307/-11
I Plin-1834/-11
N Plin-1992/-11
B 4 3 Perilipinl EEEBHFHEREAFLE S ATMNER

Fig. 4 Transcription factor binding sites predictions of chicken Perilipinl gene promoter
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The promoter activity was expressed as relative luciferase activity (Fluc/Rlu),and the promoter activity of pGL3-
Basic vector (Luc) ,the negative control,was represented as “1”. Different capital letters represent highly significant

difference (P<C0.01)
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Fig. 6 The analysis of chicken Perilipinl gene promoter activity
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