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FAZFRIR A FGL2 A M REM Y 28 2l . L0715 ) R W% 5 PCR(reverse transcription PCR, RT-PCR) # K
PR FGL2 LN, JL B ZE pMDI19-T Z4K )5 X538 FGL2 3 K H i i 8 A EAT A 018 B i . M R
FK TR pET-32a-FGL2, 4% K5 4 BL21(DE3) K #F B R Z B 4, A H IPTG #4715 § 3255 X Rk =W ik 17
SDS-PAGE il Western-blot 4347, (455 M vilE 7 FGL2 FLH 1 CDS X, JF5 4K Jy 1 320 bp, 4if 439 P&
. EUEBESIER, Y FCGL2 HIEMR 5 K XS BRI 45 5 & KM REM & .35 6% DL b 528
Sy E AR e 5 R RN 64.8% . FGL2 KM M 439 AR FERR 4 AL BIIE 70 TR B R 50. 24 ku, 2
F3N Cy 01 Hy 451 Niis Ors Sy s BRIE S HL S (pD R 8. 63, M ANFRUE B EK M W BB (. S R IX . L DA 17 R %

FIR PR pET-32a-FGL2, HoAE R HFF 1 BL21(DE3) 1] ik L AL X 1 FGL2 Ml & & 1, /- F 298 70 ku,
(4538 U se bl T 1 320 bp AYXY FGL2 BP9, WIHH 1 Hgm e A B Y45 B . & 3R IA 5 318 FGL2 A EN .,
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Abstract:[Objective] The fibrinogen-like protein (FGL2) gene in chicken was cloned and bioinforma-

tics analysis and prokaryotic expression were carried out to lay a foundation for studying the function of

FGL2 protein in chickens. [Method) Reverse transcription PCR (RT-PCR) technology was used to amplify

the FGL 2 gene in chickens,and it was cloned to pMD19-T vector. Bioinformatics analysis was conducted on

the gene and encoded proteins. The prokaryotic expression plasmid pET-32a-FGL2 was constructed, con-

verted into BL21(DE3) E. coli competent cells,and induced by IPTG. The expression products were then
analyzed by SDS-PAGE and Western-blot methods. [Result] The CDS region of the FGL2 gene was suc-

cessfully cloned, with a total sequence length of 1 320 bp encoding 439 amino acids. Bioinformatics analysis

showed that the homology of chicken FGL2 amino acids with turkeys, pheasants, guinea fowl, quail and
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other birds was as high as more than 96 % , while that with mammals was low,of which it was only 64. 8%

with dogs. FGL2 protein was composed of 439 amino acids, with theoretical molecular mass of 50. 24 ku,

molecular formula of C, 5, H; 45 Ngis Og23 S,, and theoretical isoelectric point (pD) of 8. 63. It was an unstable

hydrophilic secreted protein with no transmembrane region. The pET-32a-FGL2 plasmid was successfully

constructed, and SDS-PAGE electrophoresis and Western-blot detection showed that the prokaryotic ex-

pression plasmid pET-32a-FGL2 could express FGL2 fusion protein in the form of inclusion bodies in
Escherichia coli BLL21 (DE3) ,with a size of about 70 ku. [Conclusion) The chicken FGL 2 gene with size of

1 320 bp was successfully cloned, the bioinformatics of its encoding proteins was clarified,and the FGL2 re-

combinant protein with good immune response was obtained after induction expression.
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W 2 P 135 P, 2 5 B A st Bt A F 5
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JRIE AR R AR L 8 5 ST 5K (Marek s
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P14 e 98 e R A ) 0 320 1 R A R S o e 2 B
ZRERRAE, HAET, XY FGL2 JE F K H g 15
B IAAE MD 45 58 i Mg & B R e iy 4R
fief A A T

AR50 LAY I B £F 4k 20 B (chicken embryo fi-
broblast, CEF) N 44 KL, S X FGL2 2, Xt H 4
Tt ) 2 AT A2 045 B 2 40 i B0 AR A 5 A
MIyae I KA s R IAEAHEH FGL2, |
10 FGL2 AR AR 2= D REW 5% 29 € LA

1 MRSk

.1 # M

39 R B £F 4 40 s CCEF) . K i #F % DH5« Al
BL21 (DE3) %32 & 20 1, 3R 3k 84k pET-32a, ¥ ih
V& FF T 3% 2 AR A W R 5 3 ) s B 4 R S
RFE. pMD19-T Ak | FR &P 1 U B BamH 1 F
Xho 1 . T4 DNA % ¥ fif . DNA Marker, Prime
ScriptTM Il 1st Strand ¢cDNA Synthesis Kit, ¥ lg 5
FHEAY TRERACEOARAF . Bk /5 52 50K
& DNA R ol ) &L Wl B b 2 X4k
P ARABR A A, B R 02 A 8 Atk R &
SN EE-B-D-ER AR FLBE PTG , 1 1 B e 4E /R
HYREBERAR . ECL 86 . BIEST His 5%
B HRP B2 F 401G, ¥l A EifE 3 = KA
W AR R A,
1.2 M FGL2 BEEKHEE

HRHE GenBank ¥4l 2 A A (X% FGL 2 [
P51 O& 55 AJ851669. 1) . Fl F SnapGene # 4%
A S 51 F 5 9 FGL2-F: 5'-GCG-
GATCCATGAAGCAGCTT-3', FGL2-R: S/fCGE
TCGAGTTGGTGCAAAACTT-3', 5| ¥ FGL2-F
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FRACAE 55 XY FGL 2 HE R 1 50 B 43 7 M2 R A 3R 35 13

I FGL2-R JF 51 v F &1 £k 38 43 43 50 4 51 A 1Y
BamH [ # Xho [ BEUIG A . 514 18 A=) (%
O ety A PR 75

F TRIzol ¥ 4 BCAG IR 1L £F 4k 20 Ml (CEF) &
RNA, | B} Prime Script™ I 1st Strand ¢DNA
Synthesis Kit ¥ & RNA ¥ 538 cDNA, Pl #%
FARAFM cDNA BT 43 FGL2 S F #£17 PCR
P PCR RCBLAR R 50 pLl: B TFIFSIH45 1
pl, 2 X Superstar Plus PCR Mix 25 pl., cDNA 2
pL.ddH, O 21 pl, PCR B FEJF .98 C WA P 30
398 “CAZME 10 5,55 ‘CIB K 30 5,72 "CHEA 45 s, 3L
30 MG ;72 CHEMF 10 min, KEBELL ddH, O B
R cDNA AL B B PE XS B, X% PCR 473 7 4y ik
AT 100 S5 W B I Fi Dk 5 0 o FH BB AR OB I T i ik
R g w1 i g B R R Be, % 2 pMD19-T
B WAL R AT T DHS o JREZ S 40 ,
A7 W BRI, PRI (0 v R TR TR A T A =R
FECGEE N 100 mg/ml) MY LB k&I 5, B
FrJ5 X RS T PCR %E5E . #2 PCR 4852 B R B
WKL, | BamH T ##47 .5 U] %5 € , H BamH |
M Xho | #E47 WUEGFYI . E . B PCR XS V) % &
E B B4 B BORE 4 44 0 pMID19-T-FGL2 , 3% 2 58 ]
AW CRBD Bty A PR w1
1.3 BFGL2 ERFRBEANEYREEZSH

FIHT DN Astar FAFS X KOG B BRXG | 26
YR FGL2 & AR Jp 4 i 47 8] I8 v 4 A,
Megall 3 1 2 & 48 3 A 3 5 F7E 28 3/ Prot-
Param Chttps://web. exp-asy. org/protparam/) 43
Bra e AL BT, A 7E 2 B ProtScale Cht-
tps://web. exp-asy. org/protscale/) 73 ¥ & [ 3£ /B
KA AE B TMHMMZ2, 0 Chttp://www. cb-
s. dtu. dk/services/ TMHMM/) Tl 2 4 5 = 25 #4
W, A 7E 2k B {4 SignalP5. 0 Chttp://www. cb-s.
dtu. dk/services/SignalP/) 2y #r 8 H 15 5 k. FlH
NCBI 7£ £k % 4 NCBI CDD Chttps://www. ncbi.
nlm. nih. gov/) T I f& 57 X 3%, H 7F £ 4k 4 TEDB
(http://tools. iedb. org/main/bcell/) T M #1 7 %
fif , FHAE £ 2R F SOPMA (https://npsa-prabi. ibep.
fr/) UM 8 1 = G54 AR BB F SWISS-MOD-
EL Chttps://swissmodel. ex-pasy. org/interactive)
WA = geahi iy, A TR L B STRING Cht-
tps://cn. string-db. org/) 73 8 FI A AH ELAE T .
1.4 pET-32aFGL2 BRZREBEHNHMEELE

P A R o B pMDI19-T-FGL2 & 41 i i 5

pET-32a B 43 4T BamH 1 1 Xho 1 XUHEEYI,
BISRS FGL2 H 5 A pET-32a 2K L 1K A
Bt A DNA 3 35238050) & 3547 3% 32 0 i JR A% 3R Tk K
& pET-32a-FGL2, 3% 3/ ¥ %% L BL21(DE3) K
R ERZSHM HANYEFHER (F27 N 100
mg/ mL) HUPE B i 18 BT v . B B K BT AR A
PETR KL, #¢ I/ 1. 2 J7 ik #E4T PCR MGV S 2 . 14
Ry A% 2 3K G T bR A 4 8 pET-32a-FGL2-
BL21,
1.5 FGL2 EHERMBIRIE

B EHE L HE M pET-32a-FGL2-BL21 /0 &
HAFEHER 00 mg/mL) Y LB KRS 373, T 37
CHEIR K F2 i 5 He R FBLEE 1 100 56 82 B8 )
TR IR (& T HE 100 mg/mL), 37 Tk
K9 Z W AE 600 nm &K SEAEH (OD ) 0 0. 6 B,
WA IPTG i HZ W E N 1 mmol/L,7E 37 CiE T
Fik 5 h, KB 12 000 r/min B L 2 min, I
LR, I £ PBS &, VKK I 8 4 B 7 30 min
J5 512 000 r/min &0 5 min, 2 SIEE i FULIE
A 5 X EREZE v, Z Wk 10 min J5 #E4T 10%
SDS-PAGE HLJK (B JE N 120 VL EEZ8 1 h) &
ZRE IR S A FGL2 H2H 8 R 381 0L .
RI B YL pET-32a i BL21(pET-32a-BL21) A %}
i
1.6 FGL2 BEAEEKREEERT

B ERiESR RN =YL 10% SDS-PAGE
VK5 L 3] PVDF B I, 50 g/ L 14 1B B 5 45 3 A
# R, TBST BE% 3 ¥K,5 min/IKMA 1 1 000
ST His b2 btk .37 “CHEE 1.5 h, TBST ¥k
% 3,5 min/YG A 1+ 1000 R B9 HRP #Ric
M EBL B 1gG Bifk .37 CHEH 2~3 h, TBST B
% 3 LECL W0 )5 Mg &%

2 ZER 550

2.1 M FGL2 EFEEE

LR IR B 2T 4k 40 i cDNA SR, FIFH FGL2
LR ST 64T PCR 9719 45 315 T RN
1300 bp B — R B (& 1-A), 5 WU 45 RAHAT .
P PCR 9738 W3k 45 T 5 WU /N AR A 1 45 52 4
H YR B, AR BR M 9 YT Bam H T X 8 241 50k
pMDI19-T-FGL2 # 1T i V), Z5 KRB 8] 1 &£ 4
4 000 bp 1 R B, A H BRI 09 UI § Bam H 1 Al
Xho 1 Xt AT BG4 58 15 2125 2 600 bp 192k
R B2 1 300 bp W H WA B (B 1-B) . 51
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FBK B —3, ¥ pMD19-T-FGL2 40 5 ki U )%
GEHR R, FGL2 3K CDS X 4K 1 320 bp, 5
GenBank 30 ¥ E F B XY FGL2 F % (& # 5.
2

M1 1

2 000 bp

1000 bp
750 bp

500 bp

250 bp

100 bp

A
(A)YML1. DL2000 DNA Marker;1. FGL2 3% PCR #1445 5% ;2. FPEST I ; (B) M2. DL5000 DNA Marker; 3. pMD19-T-FGL2 Bam H I ¥R
WE Y 4. pMD19-T-FGL2 BamH 1T 1 Xho 1 B % 5 7= 4
(A)ML1. DL2000 DNA Marker; 1. PCR amplification result of FGL2 gene;2. Negation control; (B)M2. DL5000 DNA Marker;

AJ851669. 1) [AIEME N 100% , £ FGL2 RH 7
B R

M2 3 4

5000 bp
3000 bp
2000 bp
1500 bp

1000 bp
750 bp

500 bp

250 bp

100 bp

B

3. Digestion identification of recombinant plasmid pMD19-T-FGL2 by BamH I ;4 Double digestion identification of
recombinant plasmid pMD19-T-FGL2 by BamH I and Xho 1

K1
Fig. 1

2.2 WFGL2 BEARBEANEMERESW
2.2.1 8 FGL2 K W % 7% & 48 6 1 5 41 f i 4L
wE# . FIH DNAstar 8AEXG 5 H ALY FF FGL2
IR AT IR 3 b 45 R (R D R g 5
K IR HEXS A5 A RORRE ISR B 2R

X FGL2 3P PCR 714 (A) R v B 4R A 0 W 4] 48 58 (B)

PCR amplification (A) and cloning vector construction (B) of FGL2 gene in chicken

G F YR ME B, 4y A R 98. 206, 97, TX,
97.3%,97.0%,86.8%,91. 4% F1 91. 6 % ; 5 A /)
FUHE A R R A A5 I SPL 28 1 R R T U M
i, 435 R 66. 1% .64. 2% ,65. 3% .66. 0%,63.5% .,
66. 1% Fl1 66.3%.

*1 AEAYHHFCGL: SEBFIINEREMERELE
Table 1  Alignment and divergence of FGL2 amino acid sequences in different species %
Si%ef?:es 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1 98. 2 97.7 97.3 97.0 86. 8 91.4 91.6 66. 1 65. 3 65.3 66. 0 63.5 66. 1 66. 3
2 1.8 99.1 99.1 98. 4 88.0 92.3 92.5 66. 6 64.9 65.5 66. 2 63.7 66. 6 66.5
3 2.3 0.9 98.2 98.4 88.0 92.0 92.3 66. 6 64.9 65.5 66. 2 63.2 66. 8 66.5
4 2.8 0.9 1.8 97.5 87.7 92.3 92.5 66. 4 64. 6 65.5 66. 2 63.2 66. 4 66. 3
5 3.0 1.6 1.6 2.5 88.9 92.5 92.7 67.1 64. 6 66.0 66. 7 63.7 67.3 67.2
6 14.5 13.2 13.2 13.4 12.1 90. 7 91.0 65.0 62.6 64.1 64. 6 61.9 65.0 64.7
7 9.2 8.2 8.4 8.2 7.9 9.9 99.8 65. 4 63.0 65.0 65.3 62.6 65. 4 65.3
8 8.9 7.9 8.2 7.9 7.7 9.6 0.2 65.7 63.3 65.3 65.5 62.8 65.7 65. 6
9 44.9 44,1 44,1 44.5 43.2 47.0 46. 2 45.7 77.9 89.5 90. 7 82.6 99.1 92.5
10 48.4 47,2 47.2 47.6 47.6 51.5 50.6 50. 2 26.2 77.9 77.0 76.1 77.7 78.9
11 46. 5 46.0 46.0 46.0 45,2 48.6 46. 9 46. 4 11.3 26.2 91.2 81.5 89. 3 90. 5
12 45.2 44. 8 44, 8 44. 8 43.9 47.7 46. 4 46.0 10.0 27.6 9.4 81.9 90. 5 90. 2
13 49.8 49. 3 50. 2 50. 2 49. 3 52.8 51.5 51.0 19.9 28.8 21.3 20.7 82.6 85.4
14 44.9 44.1 43.7 44.5 42.8 47.0 46. 2 45.7 0.9 26.6 11.6 10.2 19.9 92.3
15 44,6 44, 2 44, 2 44,6 43.0 47.6 46. 3 45.9 7.9 24.9 10.2 10.5 16.3 8.2

TE 10852, K853 B s 4. XD 55, 6535 56, A% 7. PRORTG ;8. M9 39. N5 10 /NG 1L M 512, 4513 K5 14 B A 5 15. A . Xk B[R]

TEVE RO L X 6RO 2 S VRO

Note: 1. Gallus gallus ;2. Meleagris gallopavo ;3. Numida meleagris ;4. Phasianus colchicus ;5. Cotumix japonica ; 6. Columba livia ;7.

Cygnus atratus ; 8. Anser cygnoides; 9. Homo sapiens; 10. Mus musculus; 11. Sus scrofa; 12. Bos taurus; 13. Canis lupus;

14. Macaca mulatta ;15. Felis catus. Above the diagonal is homologous data and below is divergent data.



5% 3 FRACAE 55 XY FGL 2 HE R 1 50 B 43 7 M2 R A 3R 35 15

FIAT Megal 1 B0F 44 2R GE AL L 4521 (1 2)
BZNSCPEUR S/ SUNG IR T B S SFX N

5NN S LR B R SO R B

{ HEXY Phasianus colchicus

K3 Meleagris gallopavo

X Gallus gallus

B2k Numida meleagris

#955 Cotumix japonic

9 Columba livia
BRI Cygnus atratus

8 i Anser cygnoides

/N Mus musculus

R Canis lupus
87 - J& Sus scrofa

| T
f Bos taurus

39
67
100
100
67
100
96
60
41

M Felis catus

{ N Homo sapiens
100

Wik Macaca mulatta

B 2 X FGL2 &I )75 R 58t b

Fig. 2 Phylogenetic tree of FGL2 amino acid sequence in chicken

2.2.2 BALWF M FALEL B A PortParam
X FGL2 & 1 B Ak e Ik 47 4 b7, 25 23R BOR
FGL2 I 439 MR FE MR A WL, | H 40 1 i
50. 241 ku, 23 PN Coooy Hy 45 Nopis O Son BT L
#6982, FGL2 M MIE S & (pD K 8. 63,

22 ATHLLAE 20 BhE LA SRR L X FGL2
AR (Lys) &2 (5 8. 9%) A& MR (Trp) &
R G 106 %00, A Sl B 2 R (Sec) FT L g fi
SR (PyD) ;7 1E HL faf 7RG 220 R MU 2208 7 13. 0%,
W R A ER A AR b 11.4%.

F2 BFGlL2 EHESEBRAR

Table 2 Amino acid compositions of FGL2 protein in chicken

R Bt di /% AW Hoit mi b/ %

Amino acid Number Ratio Amino acid Number Ratio
HWER Ala(A) 24 5.5 R Lys (K) 39 8.9
MR Arg(R) 18 4.1 B 2 R Met(M) 10 2.3
KABEME Asn( N) 32 7.3 KN AR Phe (F) 16 3.6
KEFM Asp(D) 26 5.9 I & 2 Pro (P) 18 4.1
i R Cys (O 12 2.7 225 B2 Ser (S) 28 6.4
B HZ B Gln(Q) 26 5.9 HE R Thr (T 25 5.7
BEMR Glu(E) 24 5.5 &R Trp (W) 7 1.6
HEm Gly(®) 26 5.9 g E R Tyr (Y) 22 5.0
1 E B His(H) 9 2.1 HAM Val (V) 22 5.0
S5 Tle (D 17 3.9 M 1 4 R Pyl (O) 0 0.0
FEEMR Leu (L) 3 8.7 i 2 B Z R Sec (U) 0 0.0

2.2.3 FAM ESKBELEHE KT LA
B @ fe R AL TR XY FGL2 & H R 6K 4t
iR R, BB E KRB (GRAVY) iy —0. 692,
RWZEANFREA(E 3-A), 55 IR0 45

WoR, X FGL2 8 A B A 55 RE . 75 22— 23
2 FE R =2 6] A W 5 1) 59 D) 67 A5, J8 T 43 Wb B 1 (]
3-B) . B ELEH DX F 45 R R, 0 FGL2 &
A B EZE R X PRSF AR SR BT 45 R o
X FGL2 @8 T 21 4 25 18 K 06, 27 4 45 1 )5t A
K LER I (FReDs) kb 45 211 —435 & ILBR AL, B

i H P A T 45 R R LA FGL2 A 15 4
SR T AN P2 e i s = R T

2.2.4 = ZBREMPMEERXZTR R
M 45 e R .3 FGL2 B H R EEH o
R (5 38. 27 Vo) FMITCHLI A M (5 41. 69 260 4 Ak
=SSR T 25 R R Y FGL2 R R = 4 AR Y
F B o WRE RN TC BRI A il A B R S ) 2 R
—, BAB/ESISRERG FGL2 HAH 5%
MHEF 1 (F2) AR E RN+ 1 24K (CSFIR) | #b
1 1q W3 a(C1QA) W REAFTE BHAE X R (] 1),
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Fig. 3

Hydrophilicity (A)and signal peptide (B) prediction of FGL2 protein in chicken

PAPSSI1

FGL2

F2. eI T [ ; CSFIR. 7% M A T 1 3244 ; C1QA. #MA 1q WAL a; C1QB. #MA 1q WA b; PAPSSL. 3'-BE MR I -5 -BE R B R & ) 15
CST7. L e & R 2 FI B0 137 7; MYOLF. IBKkE A 1F; SPIL. Z &M E A H R 1; FYB. Fyn 54 & M RGS18. G EAFSHE T HE T 18

F2. Coagulation factor [l ;CSF1R. Colony-stimulating factor 1 receptor; C1QA. Complement 1q subcomponent subunit a;

C1QB. Complement 1q subcomponent subunit b; PAPSSI. 3'-phosphoadenosine-5'-phosphosulfate synthetase 1;CST7. Cystatins 7

MYOI1F. Myosin 1F;SPIL. Serpins 1; FYB. Fyn binding protein; RGS18. Regulator of G-protein signaling protein 18
Bl 4 X4 FGL2 & A E ARG & Bl

Fig. 4

2.3 WFGL2 BEAFRZREHENHE
PRI SE 0L & A pET-32a-FGL2 T 2H i kL (1)
T BRBUTORE AT PCR %58, 45 1 BoR 3615 17 widh
) 1 320 bp 1 FGL2 3 F Bt (] 5-A) . FH4LJkL
pET-32a-FGL2 4 BamH | VIR ERET 1 54
257 200 bp BWHB A BE.4 BamH 1 1 Xho 1 XU
YIS 18 T 1 455 900 bp Ry Z M Bl 1 4
1320 bp XS FGL2 LR B M B (K 5-B). 5
T 25 S AH 4%, 2 W] pET-32a-FGL2 5 41 J5i ki i) gt

Interaction prediction of FGL2 protein in chicken

B
2.4 BIGL2 EHAEHNFSRERREEY
i

SDS-PAGE £ I &5 3 8.7 , 7€ 70 ku Z2 47 &b
B T /N A 1 A B Ak, SRR R
AETE T 88 F5 BB R I B L VE A b (L 6-A) s R BTZ
EHEAEZE UMM R FIL, Western-blot £
Wgs R W, 54 KXW pET-32a-FGL2-BL21 i
FRIKMFEYIAE 70 ka AT His PUiRRE 5 M



5% 3 SRR L 45 XY FGL 2 5:1H 19 58 e 43 Br B JFUA 3R 3k 17
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