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Abstract: We aimed to study the sequence structure and cloning and expression of 5'-nucleotidase gene from Trichinella
spiralis (T. spiralis). The sequence of 5 -nucleotidase gene was obtained from T. spiralis, analyzed systematically by bioin-
formatics method, and expressed in prokaryotic expression system and purified. Sequencing analysis showed that the size of 5'-
nucleotidase gene was 1 653 bp. The gene encoded a protein of 550 amino acids. The protein was composed of 119 amino acid
residues and the molecular formula was Caso0 Huzss N7iz Osos Sz5. 5'-nucleotidase was a stable hydrophilic protein with a predicted
molecular mass (Mr) of 62 kD and theoretical pl of 6.13. The protein has signal peptides and a transmembrane region. A total
of 3 N-glycosylation sites, 2 O-glycosylation sites, 20 phosphorylation sites, 28 B cells linear binding sites, and 13 T cell bind-
ing sites were predicted in 5'-nucleotidase. In the secondary structure, a-helix accounted for 43.27% (238) . extension chain ac-

counted for 22.73% (125), B-sheet accounted for 7.82% accounted for 26.18% (144). SDS-PAGE analysis showed that the 5'-
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nucleotidase gene could be successfully expressed in prokary-
otic expression system. The soluble expression products with
about 74 kD were purified by Ni-NTA affinity chromatogra-
phy. In this study, the 5'-nucleotidase gene from T. spiralis
was successfully cloned and analyzed and highly expressed in
E. coli. The results laid the foundation for the further study
on the role of 5'-nucleotidase of development infection in T.
spiralis.
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1 MRERE

1.1 W) BORL BB AT LR Wistar KB (200.0
+£20.0 @) W H H PROR 2% 3R BB 22 B 8l ) 55 5 vh
s D] R R T B AT BBk Trichinella spiralis
(genotype T1) , [ BrAr fE B A 45 4 1SS534, H A<
% K BRAL AR pUCLS Al pET-32a I [ 5429 T
e ORI A R A AR 5250 % MR A7 s R AT 18
DH5a 1K % #F B Rosetta 1 B 1 E Novagen 2%
Al AR S R LA

1.2 FEGHR B R R B A S [
OXOID 24 d) s Tag PCR Master Mix(2x,blue dye)
DNA Marker, Bam HI, HindIII, RNA PCR Kit
(AMV) Ver.3.0, T4 @[ His br 2B R A2
B 1 2l A a0 & 1 | AR TR O A IRA
5 ORI B 0 R 0 T b R D i 2R R

BARAT ., W E-B-D-mACKEIL R (IPTG)
H Sigma A, AxyPrep DNA &% o] i iz 77 & W
BT AR CRVD A R Al e il n 1
A pr Al

1.3 5I¥iEitS AW R GenBank Jig B H 5'-
nucleotidase FHNFH| &5 AY127571.1) . X it
PCR 5l #): F: 5-GGATCCTTACAGTTAACAC-
TAATTCATAC-3'CFRIZ ALK BamH 1 11
H); R: 5-AAGCTTTCAAACGAAGGTGAT-
GCGAT-3'CF R £ 4b >y Hind 111 il VI AL s,
1Y AR TAEY TR ) B A PR /& B

1.4 JEBH 5-nucleotidase IR TS5 K&
LI EE R T B dUIL 4 d A AR Y5 Trizol 251
B EAAEEE HUE RNA, 4% RNA PCR Kit
(AMV) Ver.3.0 i 7 & 907 644 2] cDNA. EUjE
Tl cDNA WML, & B PCR § #3545 plancitox-
in-1 FE B FR PR 295 °C 4 min;95 °C 1 min,
55 °C 45 5,72 °C 100 s,30 MHEH; 72 C L Af 10
min, H B H 1% 4% 2 R ik pUCLS, AR R ik T
JEZ 540 DH5« Hh , PCR TG Y % 5 )5 647 5 51
M

1.5 [EEMES W 20 RFMAFRYF D 5 nu-
cleotidase ZE Y 2 B R JT 41, 18 £ 90 A Fh A [] 1fiL
H A 5 -nucleotidase Kz H: 28 I 4 & 3 18 ¥ 471 .
MEGA7.0 T 23 ¥ i€ & 3t 5'-nucleotidase & 5
HiAth 90 Z A~ A [A] IfiL 75 % A 5'-nucleotidase ik 2
1 AR AL

1.6 TEL M43 HT 5'-nucleotidase 2 13 fb 1 T
http://web.expasy. org/protparam/ 43 #f 2 H 5> T
HR/N S S S A E SRR 4L i . http://people.
mbi. ucla. edu/sumchan/caltor. html #1 http://bio-
tech.ou.edu/ 73 JI T 43 #is A %5 00 ¥ A 4 8 B
RIAT P, http://web.expasy.org/protscale/ 43 #F
YRR S K,

1.7 FELEM Ul W 5'-nucleotidase & 45 ht-
tps://www. ncbi. nlm. nih. gov/Structure/cdd/
wrpsb. cgi T £ 5F X 4k, 7F £k 4 TMHMM
program. NetNGlyc, SignalP., NetOGlyc #1 NetPho
3 1 R0 5 DX NS BE AL A7 AR SR O -l B Ak
S A BEER AL 2. https://www. predictprotein.
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AR pET-32a-5"-nucleotidase » 3R J5 b 2 K W%
FF & Rosetta,

1.9 EHWMEARKL S REKER I
mmol/L i IPTG X} K% 1T & Rosetta(pET-32a-5'-
nucleotidase) FEATE T 33K R HIER A 38 F0 2 Hr 4
H 2l AR & 2l T AL R 5 17 SDS-PAGE
I3

2 # B

2.1 JEBH 5 -nucleotidase WY VL 5 % 5E
PCR 25 W R P8 8] T 29 1 653 bp My 5417 (K
1A, 5B 5 -nucleotidase FK/N—5, FR M1
WYIEE Bam H T 1 Hind 1% 540 ok (pUC18-5"-
nucleotidase) WU 2 2, 45 R B~ B2y 2 686
bp BYEAAR ST LY 1 653 bp M H K& (K 1B) .,
45 R 5 GenBank 1 AY127571.1 4 5'-nucle-
otidase F=F B RIPEMEH 100% .,
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A: PCR amplification of 5'-nucleotidase gene. M: DL5000 DNA
Marker; 1: PCR products of 5'-nucleotidase ; 2: Negative con-
trol; B: Identification of double enzyme for pUC18-5"-nucleoti-
dase. M: DL5000 DNA Marker; 1: Products of pUCleB'*nuf
cleotidase digested with BamH | + Hind Il

B 1 #EEH 5 -nucleotidase EFRHEESLFE
Fig.1 Amplification and identification of 5'-nucleotidase

gene from T. spiralis

5'-nucle-

2.2 5'-nucleotidase & H 89 [&) W5 14 4 #r
otidase HJ & FEMR 751 5 H ALY Fh i 5'-nucleotidase

R Y Y TR T LR, 5 IR E R 3
PUTE AR T L R R A Sk RS HE AR 5
nucleotidase & 1 5 L ¥ 1Y [A] I3 1% 4 v T 29. 76 %%
~34.44 ), 5 EE LR R HAT 39.36 06 14 [ PR L 5 A%
HACR e — DK 2, Bk EFE,
Jig & H 5" -nucleotidase 5 4l 4% W /& 2% 4 ¢ R,
{HJ& 5"-nucleotidase 3R 5 GenBank 1 B i i 1Y
BE b 400 £ KR A Sk e R LA HR AR Y
AT iR R S e 65 %6 ~72% , 53 MR M AT
iz R IR R 79 %

88 Bemisia tabaci
95 Leptii d i
8 Bison bison bison
5 424‘—: Hydra wulgaris
43 Papilio machaon

| M: Zzebra
1 el [ izobi .
® ¢
83
Trichinella spiralis

35— Omithodoros savignyi

59 Ixodes scapularis
452’—': Ooceraea biroi
0 icroplitis demoli
Bombus impatiens

Camelus ferus

iprion lecontei
77 Ceratosolen solmsi marchali
2 E— Tribolium castaneum
48 Drosophila elegans
49,3'—7': Aedes albopictus
53 Bombyx mori
B 2 1EE H 5'-nucleotidase 5 H fth 41 # 5'-nucleotidase

EEMEEHUKSNT

Fig.2 Phylogenetic analysis of 5'-nucleotidase from

T. spiralis and other previously reported

Jie & H 5 -nucleotidase 1% 3R 7 5 5 i T
6 FC A 1M %5 % XP-003380309.1 I AAM97494.1 (1)
[A] R 43 5035 3] 100 % AT 96 %, BE B HL 5 -nucle-
otidase P W A R T 51 5 i€ T H 1) Al 1ff 7 %
XP-003380309.1 Fl AAM97494.1 §9#% 1 B2 FF %) /Y
[] Y8 43 1 3K 2 100 % AT 95% . 5'-nucleotidase
5 KRY37020. 1, XP-003380308. 1, KRY26807. 1,
KRY26803.1 843 75— i A K3 2 |
2.3 5'-nucleotidase 75 (A TRALME TR 08T TEZR 4K
145 #7178 5 -nucleotidase B 2 KR %N 550, 4
TN Cosoo Husss Noso Ogos Sos » BLIE 23 1 5 145 1
F(pD R 62 kD Al 6.13,119 N KR v% IE , 47 f1 i
fof 5 e BB (Asp+Glu) i 63 45 1F H, fay 4% 5t 28
(Arg+Lys) K 56 4>, FEMHEE LR N 44. 4%, 1)
PEASHE HL AT SR LR 31,3 %0 . M M e AT SR L TR
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(1 3 K e

2.4 5'-nucleotidase & 15 M I3 HT 5T 45 #4 4
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fimi, 78 G47 F1 G535 #4724~ O H AL £,
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AR T 21 A2 EER AT SN A R X,
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BALRA 13 A T AU S5 & A0 . G50 T 25
REBIRZEA N RGN FEE W o 18 E A ICHL
B MR P o MBUBE 7 43,27 96 (238 AN L i 4%
d 22.73% (125 1), B &5 7.82% (43 1), LM
N & 26.18% (144 4~) ., 5 -nucleotidase WA —
Bk (B 3) . =AM & B, 5 -nucleotidase &
5] 5 PDB B i Seqv. 1. A 0 JF 50 40 A 1k
R 31.19% (K 4,
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ISIS | Protein binding region &% (1454 4 [] Disulfide bond —Hifit
REPROFSec mmm  Helix #i¢ ®  Strand HEE
PROFAcc m Exposed %% 25 Buried ##{#

3  5'-nucleotidase EEA — REH DT

Fig.3 Predicted secondary structure of 5'-nucleotidase protein

4 5'-nucleotidase = 4E £ ¥ 5] TR A& &Y
Fig.4

Three-dimensinal model of 5'-nucleotidase

2.5 pET-32a-5"-nucleotidase TE #H Ji ki oY #4 5t 5
Yo HBRSIE N YT Bam H 1 #l Hind [l % 8 41
Jiiki pET-32a-5"-nucleotidase #E 4T XU V] % , 45
WE/ARHBHL 6 000 bp FIZEAA ST A2 1 653 bp
i B Y 2kl 5 U 45 SR AE U0 B R Rk A A
HR I (K 5) .

2.6 pET-32a-5"-nucleotidase WS 3% K4 #r
SDS-PAGE 434 R s . fE 2y 74 kD 4b i 3 H 1Y
el i H Rz 1 E 2 AR TR S5

M: DL5000 DNA Marker; 1: Products from pET-32a-5"-nucle-
otidase digested with BamH I + Hindlll

5 pET-32a-5"-nucleotidase HEF ] &
Fig.5 Identification of double enzyme for pET-32a-5"-nu-

cleotidase

HEHLCHHIZEARTEEEA  EBSENEASL
BAEEMZE M aifb 5 RS ai b 19 & 1. & SDS-
PAGE 253 W] Wi 4l iy H 9 &7 (| 6)

3 3

Ji€ T B i PR 32 W8 75 T 5 K 1 PRI G i PR 3%
BETCHE S S8 S0 300 ) e A RV S IR I A R
A EE R AT ) R0 LR e B i 4 A H
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M: Protein Marker; 1: Rosetta (pET-32a) without IPTG in-
duction; 2: Rosetta (pET-32a) with IPTG induction; 3:
Rosetta (pET-32a-5"-nucleotidase) without IPTG induction; 4:
Rosetta ( pET-32a-5"-nucleotidase ) with IPTG induction; 5:
Rosetta ( pET-32a-5"-nucleotidase) precipitate of bacteria with
IPTG induction; 6: Rosetta (pET-32a-5"-nucleotidase) super-
natant of bacteria with IPTG induction; 7: Purified protein
6 FHRBERIATYH SDS-PAGE &1
Fig.6 SDS-PAGE analysis of prokaryotic expression prod-

ucts
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