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Expression of Ailuropoda melanoleuca qinlingensis interferon-gamma
and bioactivity analysis of the expressed product
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Abstract: [Objective] The research was done to ascertain the difference of IFN-y gene between Giant
Pandas subspecies in Qinling and Sichuan subspecies,and obtain the recombinant IFN-y protein with bio-
logical activity. [Method) The IFN-vy gene of Giant Panda was amplified by RT-nested PCR and PCR prod-
ucts were cloned into expression vector pET32a, then transferred to E. coli DH-5q. The vector pET32a-
IFN-y was obtained by PCR identication,dual-enzyme digestion and sequence analysis. pET32a-1FN-y was
transferred into E. coli BLL21(DE3)and introduced by IPTG to express the recombinant IFN-v. The recom-
binant IFN-y protein was detected by SDS-PAGE and Western-blot,and it was further purified by Nickel-
column affinity chromatography,the biological activity of the purified protein was detected by lymphocyte
proliferation assay. [Result] Sequence analysis revealed the difference of IFN-y gene was located in 434 nu-

cleotide,compared with Giant Pandas subspecies in Qinling, 434 nucleotide were mutated (G—C). The
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IFN-v gene of Giant Panda subspecies in Qinling was expressed effectively. The molecular weight of recom-

binant protein was about 35. 3 ku,accounting for about 20% of total protein of bacterium. The recombinant

IFN-7v existed in soluble form. And SDS-PAGE, the purification of the soluble recombinant protein could

arrive to more than 90%. The anti-recombinant panda IFN-y had the ability to stimulate transformation and

proliferation of Lymphocyte. [Conclusion] The soluble recombinant IFN-y of Giant Panda subspecies in

Qinling was expressed effectively and had high biological activity.
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B 1 ZRIe R AEM TFN-y B 1Y RT-nested PCR 47 1 25 1
M. DNA J3 i i b iff 5
1. IFN-y £ [H i) RT-nested PCR "3 ;=4
Fig. 1 Amplification of IFN-y gene by RT-nested PCR
M. DL2000 DNA Marker;
1. RT-nested PCR amplified IFN-y gene
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B 2 w4k pET32a-IFN-v fiy PCR K ¥l % &
M1. DNA 4 ¥ B &5 1 (DL15000) ;1. pET32a 53 #i4 BamH | ¥ ;2. pET32a-1FN-y 4 Fiki BamH [ Hf§] ;
3. pET32a-TFN-y 41 fi B BamH 1 + Hind [ XLEGY) ;4. pET32a-IFN-y 41 it ki PCR 724 ; M2. DNA 43 F i & 47 i (DL2000)

Fig. 2 PCR and restriction enzyme digestion analyses of the recombinant plasmid
MI1. DL15000 DNA Marker; 1. Digestion product from pET32a by BamH [ ;2. Digestion product from pET32a-IFN-y by BamH | ;
3. Digestion product from pET32a-IFN-y by BamH T + Hind Il ;4. PCR-amplified pET32a-IFN-y gene; M2. DL2000 DNA Marker
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¥ I L A4 F Qg L CUY I LCS& S 6 Y Y C R A MF
67 tttasagasatagaaasacctgaaggaatattttaatgcaagtaatocagatgtagceeateeteen
F K E1 E XN L K EY F N A & X P DV & D & G
133 cotocttttettagatattttgaagaacteggagagageagagteacaaaacgatcattcaaagecaa
P L FLDIULUEKMWNN®WERETEZSTDEKTTITI G 5 Q
199 atecgtotocttctacttegaaactgtttgaaaactttaasgataaccagatcattcasageagrcate
I v 3 F YL XKL F ENTFEKEDUNQRI T QU EKISNX
265 gataccatcaagEaagacatecttttcaagttcttcaacagcagtaccagtaagcegagtgacttc
D T I K ED XL F XK F F K 3 & T S5 KR K S DF
331 cttaagetgattcaaattocecgtpaatgatatgcagettcagegcaaagcgataaatgaacteate
L KL I @ I P VY ND MX@®@ VvV g FE X A I ¥ EL I
397 anagtgatgaatgatctectcaccaagatctaacctgaggaagcegaaaaggagtcagaat

K v X N 0D L § FP R & NL KX KX R § /g K
Bl 3 FA IFN-y & O 0% IR A = L )7 51
Fig. 3 Nucleotide and AA sequences of recombinant plasmid
1 AEWMFZE IFN-y EFZEFERF N EREELE

Table 1 Homology comparison of nucleotide sequences of IFN-y genes among different species

Sﬁf‘ls 1 2 3 4 5 6 7 8 9 10 11 12
1 99.1 78.9 92.1 78.9 80.7 84.4 86. 4 41.9 73.2 38.8 78.7
2 0.2 79.2 92.6 79.0 81.3 84.5 86. 4 42.3 74.1 39.9 79.0
3 20.5 21.1 79.6 94.9 95.1 79.4 75.5 39.3 70.3 38.4 83.2
4 7.4 7.4 20.5 79.2 82.6 83.7 86.6 42.3 73.9 39.3 79.0
5 19.9 20.8 5.1 20.8 95.1 80.9 76.6 39.1 69.0 39.9 83.9
6 19.0 18.9 5.1 17.5 4.8 82.6 78.1 40.3 74.5 41.6 85.8
7 14.9 15.4 20.6 16.2 18.9 17.0 80.9 41.8 75.6 43.7 78.3
8 11.7 12.3 23.1 11.8 22.8 20. 8 17.8 42.0 71.1 35.9 75.6
9 60.5 62.0 70.5 61.2 68.9 68.0 66. 4 64.8 39.9 22.9 41.2
10 26.9 26. 7 30.4 26.3 31.3 25.4 25.0 28.4 76.9 41.2 69.9
11 97.3 98.6  101.1 97.0 99.5 97.1 99.7  101.7  159.2  116.4 39.3
12 20.3 20.9 15.4 20. 4 14.9 13.4 20.6 22.9 67.1 30.6  105.6

TE 1 ZRUS JCRRAN 5 2. DUJIT BB 53, /K4 54, K550 56, BE5 7. D38 Al 9. 39510, A5 11 s 12, % s A7 B340 S R U L 22 7% #4043 i
.

Note: 1. Qinling Ailuropoda melanoleuca ;2. Sichuan Ailuropoda melanoleuca (DQ450843) ;3. Bubalus bubalis(EF567075) ;4. Canis lupus
familiaris(NM001003174) ; 5. Capra hircus (EF375708) ; 6. Cervus elaphus (X63079); 7. Equus caballus (D28520) ; 8. Felis catus
(AY878359); 9. Gallus gallus (DQ010029); 10. Homo sapiens (NM000619); 11. Mus musculus (NM008337); 12. Sus scrofa

(DQI13893) ; Percents of identity are in the right-upper of the table,and percents of divergence in the left-under of the table.

P9 JI| K #& %% Sichuan A iluropoda melanoleuca
R IR KRR QL Ailuropoda melanoleuca

K Canis lupus familiaris
3 Gallus gallus
............................... j’ﬁ Felis catus

I Equus caballus
: A Homo sapiens

7K 2= Bubaius bubalis

11 £ Capra hircus

............................ .. % Cervus elaphus

¥ Sus scrofa
B Mus musculus

65.3

7 T T T T T 1
60 50 40 30 20 10 0
Nucleotide substitution(X 100)

& 4 IR TEN-v 3 R Y 52 58 9E 1L B
Fig. 4 Phylogenic tree based on the IFN-y gene’s ORF of different species
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2.4 FUQKEEM rIFN-y IRIER 4L

B Bk pET32a-IFN-y FHME TR 2 4 ok
(0.3,0.5,1.0,1. 5 mmol/L) IPTG i § £ ik 5.
SDS-PAGE Hijk&5 R /R . i F R E =W T &
H735.3 ku, 4 DMYREERY IPTG #5808 T W] 2% 5
(B 5., HEAMSIIEREN, EARLZL L

M 1 2 3 4 5 6

35.3ku

Bl 5 ZRISKAEM (IFN-y 1) SDS-PAGE 43 # 45 R

M. [ 5Ty T i bnfiE s 1. BL21 AR 5

2~5. 43514 0.3,0.5,1. 0 Fil 1.5 mmol/L IPTG
PF pET32a-IFN-y YKL 4 5
6. pET32a 55 # K15 T R IAE (I XHE
Fig. 5 Analysis of the recombinant pET32a-IFN-y
protein by SDS-PAGE

M. Protein molecular low Marker;1. Proteins from BL21;

2—5. Proteins from pET32a-IFN-y induced by
0.3,0.5,1.0,1.5 mmol/L IPTG;6. Induced pET32a vector

2.5 ZIS KB rIFN-y By Western-blot #& il 45 R
Western-blot # | 2% S R B, £ ik 7= ¥ rIFN-v
nf 5 HIS syp & A . #F 35. 3 ku &b B 1 25 4F

M 1

130 ku S

O5KUu  —

T2 ku | -

55 ku | —

43ku -

34Kku e w353 ku
26ku  w—

17ku =

11 ku —-—

K7 2R RREAN rIFEN-y 4 il P iy
Western-blot #; il £ 5
M. E H B 7 B b 1. pET32a-1IFN-y (R 1574
Fig. 7 Western-blot detection for the recombinant
E. coli BL21 induced by IPTG
M. Low molecular weight protein Marker;

1. pET32a-1FN-y expressed protein

HREE AR 202, 286, EAR 37 CHFES5 h
J&.7E 15 C,0. 3 mmol/L IPTG Hif S 10 h, 8 45
O o RN R e S EL Y S S| Dy TR R I
1 SDS-PAGE 43 #7 » 21k 11 52 41 2 11 400 % 7] 3k 90 2%
L EC(E 6) .

97.4ku
66.2 ku

43.0ku

20.1ku

14.4ku

6 Zifbj5 Z e R AEAMN rIFN-v ) SDS-PAGE 43 #r 45 2R
M. & H 5> F AR 1. 4% 200 mmol/L
Bk 11 20 mmol/L Tris-Cl ¥ I i & 5
2. pET32a-IFN-y P 2 RKIL M LW E A 5
3. % 400 mmol/L BEME Y 20 mmol/L Tris-Cl P& B /% 5
Fig. 6 SDS-PAGE analysis of the expressed
supernatant after purification
M. Protein molecular low Marker;1. Protein isolated
20 mmol/L Tris-Cl eluant containing 200 mmol/L
imidazole; 2. Supernatant protein of the indued-expression
of pET32a-IFN-v;3. Protein isolated 20 mmol/L

Tris-Cl eluant containing 400 mmol/L imidazole
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Fig. 8 The proliferations of the recombinant
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