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WE: MRIE GenBank FR y-TIEHEERF (IFN-y) ¥4 (J75)5 W0318193) , I Primer 5.0 #4347k
5149, W H RT-PCR £ R M 100 pg/ml ConA Hl3 24 h J5 B9 RAME MR A0 RNA tPy 34 H -0 3L, T
J5 137 ] DNAStar #0445 SERERI R y-T LRI IATFI 0T, 55 GenBank [ L& FRMK 4 KREM M8 FE4- A .
B B 3K R IFN-y JER P07 R e, 455 B, SRR TFN-y JER K/ 501 bp, #Ri%
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Cloning and sequence analysis of canis y-interferon gene and prediction of
its protein structure
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(1. College of Life Science and Technology, Honghe University, Mengzi 661199, China; 2.Key Laboratory of Crops with High Quality and Efficient Cultiva-

tion and Security Control, Yunnan Higher Education Institutions, Mengzi 661199, China)

Abstract: Based on canis interferon(IFN) gene sequence on GenBank, specific primers were designed using Primer
5.0 software , and canis y-IFN gene was amplified by RT-PCR from the RNA extracted from peripheral blood lymphocytes
stimulated with ConA for 24 h. The cloned y-IFN gene was a size of 501-bp fragment encoding 166 amino acids. The nucle-
otide sequence of the canis y-IFN gene shared homologies of 98. 4% ,81. 6% ,26. 1% ,26. 1% ,22.7% ,22.7% ,80. 8%,
81.0%,28. 5%, and 25. 0% with canis on GenBank, buffalo, ailuropoda, chicken, yak, human, swine, wild boar, ze-
brafish, and marmot, respectively, and the amino acid sequence encoded by canis y-IFN gene shared homologies of

95.8%,72.5%,5.4%, 5.4%, 6.6%, 6.6% , 68.9%,

7S B 89 :2015-05-30 69.5%,5.4% ,5.4% ,respectively .The protein structure

ELTE. % /4 R8T M H 3R AF5E L35 H (20102151 . predicted with DNAstar software reveals that he secondary
2010CDO88) ; I3 2 gt L 10 H ( XJ15B13) structure of canis protein y-IFN consists of ten a-helixes,

fEEE AW B(1979-), B, mmERA, MLA5A:, FRMNF nine B-folds, eleven B-corners and five random coils.
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(E-mail) xk_biology2@ 126.com sequence analysis; prediction of protein structure
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FHF RS WA S FERR, gl =4
1) — b EL A o B A 2R T R BB B A, BN
A 1 A IFN( IFN-o IFN-B) B335 15 e g 3%
WHA RS MHC T B )7k H5R APC 105 T
20 M (A VR T B R T 40 M B A 7 A N 4
FEVE T AU A A 2 R PR IR T KER
FIE/RUNAAINE SN SN 1 S NN
AT KRR KRR RN E DY
KA IFN-y LR E PR IE, N 3 470 38,
KEE IFN-y CARSEAE AR, 7EE N, 5HE B
AL G Ty SR T R BER IFN-y, B &4 T 2005
AR TERE TS y- T3 ER, R & T 2008 4F
) BEFE A y-T PRI, HXT R IFN-y K
(Canis interferon y gene, CalFN-y) 5T 0 6EA H
i, AHFFTRN ] RT-PCR A , )\ ConA #il3#4 24 h
4R A FE L6k B 0 S R TNy SR B R R T
GIBEAT 0T, LUt — B 5T K TFN-y 3£ 5 44
AN TR A W) 2 10 ARG I LA R 57928 928 ¥ B s T

1 ARSIk

1.1 iRIe w4

R () AP IR B 52 A K Bl B 26 1 28 A (A
KREME I 50 ml Z247 MR FHUSE A 1 ml HFER
%m(ﬁ(@i( 10 mg/ml) R O ,EF%/;J ,%’Fﬁo
1.2 BEHRERM

KGR Escherichia coli DHSo 4 gk £1 0] 2
pMD18-T vector 1 H K% ¥4 ¥ (TaKaRa) T.F24
FRAF .,
1.3 RINEMHEABESESEF

SR BE R 1. 080 1o ik P 240 Jf 53 B 3 0 18 KA1
Jo LB L AT K3 5 %) bR L A %8 B 2 1 ml 5%
10°~, I A& B R 30 wg/ml ConA, T 4% 0.5%
CO, I A8 b m i Fe4f h 37 CHi57 18 h,
14 KiHBEHMEE RNA fIRE

FEHESE 18 h JE AWK AIf T 4 °C 2 000 r/min %
03 min, F& FIFL 01 ml Trizol 3877, — 2 4L HL
B RNA, BAR D A S RO T oi e i g e m) ™ o
1.5 Ry F#ZE CalFN-y EEH) RT-PCR 31

$ 18 Fermentas 2~ &) A RT 7] & Ui BHEAE &
i cDNA , FiAR#E GenBank | AYR IFN-ycDNA 73
(NM_00 1003245) #%it 1 xH4 3519, 5149

T :P1 5'-GCGAATTCTTATTTCGATGCTCTGCGG-3';
P2 5'-CGGGATCCATGAATTATACAAGCT-3'; R 5 ik
1T PCR ¥4 ,PCR W FEF 4 .94 C HIZEME 5 min;
94 CAxME 30 5,58 CiB 2k 30 5,72 CHEfH 30 s, 1
P14 30 WK B 72 CHEMH 10 min, §7 3 45 o5 HL
5.0 wl AT LKA
1.6 EREMITE

B US #Y PCR 728 4.5 wl 534k PDM18-T
vector 0.5 wl AH#% 4%, F- N A Ligation solutionl 5.0
pl, Fefb IM109 B2 SHW, 25 AATHERRD
AR R A, PR v, B 4 R
1.7 EBARMNHEE

PR L 4H TR AT EcoR T Al BamH 1 XUl
P E M PCR %58,
1.8 Ry F#ZE CalFN-y EEHIF TN EF S

4 S B B R RGE 28 HiAE TAR ) TR I
U347 BR 2N F1I0 19 FH DN Astar 5044 % 52 19 R
CalFN-y SEPRHEAT F 3 3 B | A1V Lo 3 A A
53T

2 g5 W

2.1 CalFN-y E[EH# RT-PCR ¥ 1%

HUPCR 774 5.0 wl 28 1. 2% B A5 W56 2 FL Uk
J& R 1229 500 bp 24 Bk, 5 HTRY
BN (E 1),

2000 bp
1000 bp
750

500 bp
250 bp
100 bp

1; DL2000 marker;2: CalFN-y 2£[H ,
El 1 CalFN-y ZE# RT-PCR ¥ 1§
Fig.1 RT-PCR amplification of canis y-interferon gene( CalFN-7y)

2.2 EARMNHBNEBYILERE

T FORLZS EcoR 1/BamH 1 MU Y) % 5E | 45 F
WA 125292 500 bp WA K F BE Al — 2524 500
bp 19 B 9 7 Bt , KN 5 R AHAF , B CalFN-y
RO EA AT (E2),



172 oo &b 2 W

2016 4F 55 32 4 5 1

2 000 bp
1 000 bp
750 bp
500 bp

250 bp
100 bp

1:D1.2000 marker;2 :pMD18-T-CalFN-y B 4 Fik7 .
E 2 pMDI18-T-CalFN-y EABRHHINEINEELER
Fig.2 Identification of pMD18-T-CalFN-y recombinant plasid

by double enzyme digestion

2.3 CalFN-y EEEF5ME R 53

Y58 R BRPE R B MR , 26 R =AW A AINY IS
BT CalFN-y ZEHM LTI 3) . ZEREK
501 bp, %ifih 166 12 IEFR . 5 GenBank H1 &KW

K CalFN-y ZHFH L L&A 8 A —EL,
PNER — A3 2 46 26 S - FF 4R 43 0 R 5 24,103,106
203, 284 . 384 408 Fl 455 fii ,
2.4 CalFN-y EEFTHRBHIEEF 59

CalFN-y WF 5 Je F A B8 4 A an &1 4, F i
oy T 19 382,38, 45 /1 A5 o 9.211,
DNAStar FE17 /0l i CalFN-y £ [H 4 501 bp,
Hifith 166 TR (E 4)
2.5 CalFN-y & H RE % b 8 Fn st L 18 43 47

FIH DNAStar 204 s AT 21 CalFN-y 3EH
SEAMRE R A4 KAEXS S4B B
Dt + 3 RAF IFN-y 557 53517 [R) U6 1 b A
AR AT I B, K5 EAMIRGE R y- TR S
BRI 4 [T b 5, SR 3] 98.4% T 5 H A B 11 y-
TP E M IR A LA, O 22.7% ~ 81. 6% (£
1) SR M KR 54 5 B y- TR
FED A OC R e 30, N3 — i P DA ] 42 3R W v
Best IR IERAY (K 5) .

GenlFN-y ATGAATTATACAAGCTATATCTTAGCTTTTCAGCTTTGCGTGATTTTGIGI TCTTCTGGCTGTAACTGTCAGGCCATGIT 80

CalFN-y ~ ATGAATTATACAAGCTATAT

CAGCTTTGCGTGATTTTGIGI TCTTCTGGCTGTAACTGT CAGGCCATGIT 80

GenlFN-y  TTTTAAAGAAATAGAAAACCTAAAGGAATATTTTAATGCAAGTAATCCAGATGTATCGGACGGTGGGICTCTTTTCGTAG 160

CalFN-y

TTTTAAAGAAATAGAAAACCTAGAGARAT ATTTTAATGCAAGT AATCCAGATGTATCGGACGGTGGGTCTCTTTTCGTAG 160

GenlFN-y ATA GAAGAAAT GGAGAGAGGAGAGT GACAAAACAATCATTCAGAGCCAAATTGICTCTTTCTACTTGAAACTGITT 240

CalFN-y

ATA GAAGAAAT GGAGAGAGGAGAGT GACAAAACAATCA@T CAGAGCCAAATTGICTCTTTCTACTTGAAACTGITT 240

GenlFN-y  GACAACTTTAAAGATAACCAGATCATTCAAAGGAGCATGGATACCATCAAGGAAGACATGCTTGGCAAGTITCTTAAATAG 320

CalFN-y

GACAACTTT AAAGATAACCAGATCATTCAAAGGACCAT(EATA@CATCAA(X}AAGACATCCTT GGCAAGITCTTAAATAG 320

GenlFN-y  CAGCACCAGTAAGAGGGAGGACTTCCTTAAGCTGATTCAAATTCCTGTGAACGATCTGCAGGTCCAGCGCAAGGCGATAA 400

CalFN-y

CAGCACCAGTAAGAGGGAGGACTTCCTTAAGCTGATTCAAATTCCTGTGAACGAT CTGCAGGT] @AGOGCAAGCCGATAA 400

GenlFN-y  ATGAACTCATCAAAGTGATGAATGATCTCTCACCAAGATCCAACCTAAGGAAGCGGAAAAGGAGTCAGAATCTGITTCGA 480

CalFN-y

GenlFN-y  GGCCGCAGAGCATCGAAATAA
CalFN-y  GGCCGCAGAGCATCGAAATAA

ATGAAC@ATCAAAGT GATGAATGATCTCTCACCAAGATCCAACCT. AA(EAAGC@GAAAA(I}AGT CAGAATCTGITTCGA 480

501
501

I HERIRA —E LTI
3 CalFN-y EENEF
Fig.3 Sequencing of CalFN-y gene

MNYTSYIFAFQLCVILCSSGCNCQAMFFKEIENLEKYFNASNPDVSDGGSLFVDILKKWRE

ESDKTINQSQIVSFYLKLFDNFKDNQIIQRSMDIIKEDMLGKFLNSSTSKREDFLKLIQIPVN

DLQVQRKAINELIKVMNDLSPRSNLRKPKRSQNLFRGRRASK.

4 CalFN-y HEEFmBHSERRF 5 25
Fig.4 Amino acids sequence encoded by CalFN-y
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R 1 CalFN-y ERS5EMz IFN-y EEHBHZEBRRE IR ®R

Table 1 The homology between CalFN-y gene and other animals’ IFN-y genes

[P (%)

T RN K y- GenBank K 4 y-  KAEEMiy- Xy HEFy- Ay- Woy- ¥ y- KDy IR y-
THE »-THE FHFE THE  TFHE THFE FHE FHE THE FE THE
A HMH A A R HMH HMH | MR R A
Koy-THEILA - 98.4 81.6 26.1 26.1 22.7 22.7 80.8 81.0 28.5 25.0
GenBank K y-THZEEN 1.6 - 82.8 25.7 25.7 22.7 22.7 82.0 82.2 28.7 24.8
4 y-THEIA 21.2 19.6 - 27.3 27.3 22.7 22.7 86.4 86.6 28.3 25.1
KAERG y-THE R R 323.7 348.3 350.0 - 100.0 28.9 28.9 26.9 26.9 27.4 27.0
X y-FHREELA 323.7 348.3 350.0 0 - 28.9 28.9 26.9 26.9 27.4 27.0
R y- TR AR 350.0 350.0 350.0 224.0 224.0 - 100.0 21.9 22.1 25.9 27.3
N y-FHEERA 350.0 350.0 350.0 224.0 224.0 0 - 21.9 22.1 25.9 27.3
W y-THEEA 22.3 20.7 15.1 288.5 288.5 350.0 350.0 - 99.3 27.1 25.9
BPsg y-THREILH 22.0 20.4 14.8 288.5 288.5 350.0 350.0 0.2 - 27.3 25.9
BEofa y- TR ERA 231.6 226.6 247.5 394.3 204.3 350.0 350.0 273.1 267.8 - 60.7
TR y-THRELH 350.0 350.0 350.0 244.0 244.0 305.5 305.5 350.0 350.0 46.3 -
| KRAEMy-T RN
[ | Wy =
l | BT RN
I Ay-FHLRER
B fhy- TR FE A
D LIREy- T REER
- RER
P fy-T P AL A
Py
r Ry-FHZER
\ 1 1 1 1 1 1 1 J GenBank K y-THLZ A
160 140 120 100 80 60 40 20 0

HHMRE S (x100)

Bl 5 CalFN-y SE 514 IFN-y EE AR S TER
Fig.5 Phylogenetic tree analysis between CalFN-y gene and other animals’ IJFN-y gene

2.6 CalFN-y BEEFTHBHNEERFISEMz
Y IFN-y EEFrREHNIERF 5 B iR EF K
W Eb 8

H L BE Y CalFN-y J B Fr 4 5 19 2 3L 1R 5 )
AMRGE R R A CRAESE Y B4 N M B +
e FAE TFN-y FE R T Gt 1 2 6 18 1 4 A 7 ] T 1
e 5 AL 434, I DNAStar X H 2 5 42 FE 2
FEONHA TR T AR T, 45 R k0, R 1Y
(IR 5 L R R VR PR 22 R K (3R 2) , Ak AR
kH 441X (E6),
2.7 CalFN-y EAHZREMRTN S REES

FH DNAstar #AFX T 7a b CalFN-y 55K T 51 4
T () 8 LR T 91 R4 T AR 1 0 R R Tt 5 4 S v

SHTIE, ATLLE R CalFN-y B S0 [ 523 A]
ZERJEA 10 4 a-8iE, 9 4 B-FE, 11 4 g5 A
FUS ASTCHUIN G M, Pl v i %) 2 SR R 67 A L 3K
£, el 40~50 {37 .55~ 65 1l 140~ 166 13X 3 4~
B sf o ARSI A S IR A A5/ 1T EL B Al L
59, W 1~17 f 5, CalFN-y FEH HA®KZ K
SEAKPERL B, L An 515~ 68 {37 5 F 140 ~ 166 7 45,
BKAL s E D e 1~ 17 A (| 7)

3 17 i

LR, BEE XTI A B8 AN BT R AR 1
AW BRI R T R B AR D 544 DL e e VP2 4
PR 2R N TARRZG Y [ 37, AR & S pom iRt
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TR, RS T ERIAF A 20E
y-TIRAMFAE S A S Sl h 2 AR
Z R B2 T T BE R SO ME RE 1 [, i A R
y- IR AP AR R RS, e [ AR BIESE
B, AR, FRRR SRR, R YRR

ORI Z R ITH R T G E H R
RS AT, R AN P T4 2 y- TR b
TEARBER Y i A SR A E R R P E 51k
JTEPY R R y- TR B TR S T A 4T
RAPCHER,

R 2 CalFN-y ERFTIESEERSEM3Y IFN-y EEHESHEERRFRES

Table 2 Homology comparison of amino acids between CalFN-y and other animals IFN-y

AP (%)

T

K y- GenBank K y- Fy- KEMy- WMy FEHy- Ay ¥y By S y- B y-
FHE  FHRFE  FHRE OFHRFEF FHFE THE THRE THRE O FHRE THhE THE
Koy-THHE - 95.8 72.5 5.4 5.4 6.6 6.6 68.9 69.5 5.4 5.4
GenBank K y-TH 2 - - 74.9 4.2 4.2 6.6 6.6 71.3 71.9 5.4 4.8
4y FHhE - - - 7.2 7.2 7.2 7.2 76.0 76.6 4.8 6.0
KAEM: y-THEE - - - - 100.0 5.4 5.4 5.4 5.4 8.3 8.3
X y- T - - - - - 5.4 5.4 5.4 5.4 8.3 8.3
ek TR - - - - - - 100.0 6.0 6.6 9.0 8.4
AN y-THHZE - - - - - - - 6.0 6.6 9.0 8.4
¥ oy-THE - - - - - - - - 98.8 4.8 3.6
4 y- TR - - - - - - - - - 4.8 3.6
B y- T4 % - - - - - - - - - - 46.8
TR y- TR - - - - - - - - - - -
| B by- TR EE A
P Ay-THLEER
— BT RER
L Ry TR R
| KRedy-THR 2RI
| Xy HE R A
n Ry-FHZEERA
<E[ GenBank Ry-TH1 3 2L A
[ y-THZRER
PP y-THR R B
oy EER
L | | | | |
500 400 300 200 100 0

B 6 CalFN-y BEEESSEBRSHEMINY IFN-y BEENESSERELK ST

Fig.6 Phylogenetic analysis of amino acid sequences encoded by CalFN-y and other animals’ IFN-y genes

HATSE TR IFN-y 3L e e A iR 7514
BT R IEER FE 51 43 A1 B — 2 45 A0 10 58 A WL 4 1
ATRIGAHRYE B )R y-T P EFEH (CalFN-y ) , F
I RT-PCR AR M ConA il 34 4 R #1 J& i 6k B 41 g
w8 L R 9 I 43 AR W 2 B X R TFN-y
FAT R 7 50 R i i ) R S R 1 81 0E A 1 R AR E A

H

>~

AR ISR AT, R REN T K IFN-y 1 202548,
H—E R,

ANTR) Sl [v) — T 40 B PR %) R AT At £
W b3 — MR 4 2L (ORF) #E47 LA, JRE I AE T
REZNYR M F T E AN R H T
BN — A L1 000 bp , A ] 34 [a] — Fh 40 iy



W RAR R - TR W s 55 20 S 38 1 Tt B 175

P AR ST XTSI AL BEAR A, M DA A o 5 [
PRI IR AT AN W B 4 -0 28 58 R ik
Fe3 i A7 1 TR VR B g R ik AR B o A 3 et X
CalFN-y 5 AW LRI IFN-y BIRAT IR T 51 it
TR g 5 AR 2 BT J5 &R, CalFN-y 52k
IFN-y B EIEE fe i, N 72.5% , N L &R 1R,
ARSI B B R o, UL E AT R G
I FE — EANE A A A 43 32 I BR R B e AT17E
LS R BT BE R M SE 2 55 &, (H o it
AR S IR AN RE A A 2 R AE A A rh st G
Z, CalFN-y ZEH 5N XS IFN-y B[R R RAR,
HA 22. 7% 26. 1%, ALE K y-THIRER T
JLT v B S5 R AE BT SRR v A5 O T
MR FHZSE T IR SR,
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