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[ Abstract] Objective: To construct a prokaryotic expression system of Musca domestica C-type lectin
gene ( Mdctl) and perform bioinformatics analysis of Mdctl gene and Mdctl-encoded protein.
Methods; The Mdctl gene and the encoded protein were analyzed by bioinformatics approach. The
constructed recombinant plasmid pET28a( + )/Mdcil tagged with 6xHis was transformed into E. coli
BI21-DE3 and Mdctl expression was induced by isopropyl thiogalactoside (IPTG). The expression of
recombinant Mdctl protein was analyzed by SDS-PAGE. The recombinant Mdctl protein was purified by
Ni-IDA purification kit and verified by Western Blot. Results: Bioinformatics analysis showed that the
open reading frame of Mdctl gene is 333 bp in length and encodes 110 amino acids. The theoretical
molecular weight is 13. 13 kDa, and its the isoelectric point is 4.49. Moreover, the signal peptide in
Mdetl is located between 1 and 22 amino acids. Mdectl protein has a Clect domain, which belongs to
the C-type lectin superfamily. Furthermore, the Mdctl recombinant protein is mainly expressed in the
form of inclusion bodies in E. colt BL21-DE3. Western blot analysis revealed that the molecular weight
of purified recombinant Mdctl protein is the same as that of the recombinant Mdctl protein recognized

by anti-His antibody. Conclusion: The prokaryotic expression system of Mdectl was successfully
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constructed and recombinant Mdetl protein was obtained.
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1 C BIEEEE KN (C-type lectin gene of Musca do-
mestica , Mdetl) 235 B, N iz B B 2235 7 9
TEZR WYL C. albicans JEYe it B R M A HH
AR DL A OC Mded B2 BFSEHGE . IS 2t
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L1.1 Zh¥y BRI 2000 3 R4 oA
RIS, SRR S E. coli DHS o FIR IR IREZ 25
E. coli BI21(DE3, b 514304 , 5o a4 pMD19-
T Iy B Takara 23w, Rk A pET-28a( + ) I H
Solarbio /Y] o

1.1.2  FZRF] &AL #s  Trizol Reagent, Prime-
Script™ One Step RT-PCR Kit | JF 4% 3635 AH 2051
RN R B Takara, SDS-PAGE £ [ HL JkORH ¢
SO TR 2 P N L 1gG-HRP . Anti-His Tag
Mouse Monoclonal Antibody . Western-Blot #H ¢z 71|
B FE# I B Solarbio, Ni-IDA Agarose His Hr25 45
AR S B8 m RA T . %R EER K B
LA Z G0 B A AN R RS AR R B
VK B TE SN BB R B I A ) 2 (0,
H AL IG = i A, Bio-Rad ChemiDoc MP F1 Nano-
drop2000 7 53 BERL R 1l B2 2 BLHIF O T
L2 Jrk

L2.1 EMpfs B2 32 il DNAMAN V6. 0 %
FE53 B Mder K& TR %) FF 750 ] 32 A0E | 280 6 1R 7 51)
Mdectl & H 15 5 k7 &, F) B ProtParam ( hitp;// ex-
pasy. org/tools/ protparam. html) 434t Mdctl 25 H ) 3¢
Ak J5i . SMART ( http ://smart. embl-heidelberg. de )
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1.2.2  pMDI9-T/Mdeil %[ 3 1Kl pET28a( + )/
Mdetl FEREARM R 2 B] Trizol YWY 382 HUK
g =08 4l HUEC RNA SR 5 DL RNA A, #% AR
PrimeScript™ One Step RT-PCR Kit 35i%% 5545 1, ¢D-
NA £ Mdetl JPH va Ry PCR 45 i BAR . kP
ZH DNA [R5 B 264k 42 °C 2 min, SR /5 7K
5 min, W5 F RN gF R 37 °C 20 min, 85 C
10 5,4 °C 10 s, F| A Primer 5. 0 %531 Mdetl JE X 1)
SERES W) (CKF | CKR) F1 Mdedd J PR 3Kk 519
(CbF.CbR) , iy b4 T Mo Mderl KPR 5ol |
5% (CkF) iy ATGGGCGGTTACTTGGCCTC , i
Bl % (CkR) % TCAAAACGAACTAACTATGACT-
GTTTTCGGGC ; Mdetl 318 3% [ 3B 191 (CbF)
CTAGCTAGCGACTATTATCCAACTGACAGATGGTG,
U519 (CbR) 2y CCCAAGCTTTCA
AAACGAACTAACTATGACTGTTTTC, Mdctl &
PCR 41§ (9 SO 250 94 C HZEHE S min, 94 C
30 5.60 °C 30 s.72 C 1 min,30 MF¥,72 CH)o
FEfH 10 min, PCR 4 H] DNA Bl & 2l ik [l
Wi, 2tk PCR 741 pMD19-T #fA 4 FE 261 16
CHEETVEM 12 ~16 h, ¥ pMD19-T/Mdctl %54k,
% E. coli DH5 o se PRS2 S Al Hh, LB Pl (&5 &
“RERER 100 mg/L) Gk FIE S A6 R Ha A s
I e R 2H TR AT I e S L DA 2 )
pMD19-T/ Mdetl 3¢ [ b A REAR , 473 Mderl JEA
Mderl FEPIF pET-28a( + ) AR XUEEU) S 5% A A
37 CI/KIEMEY) 16 ~ 18 h, FiFY] 4y H] DNA EE it
Aotk ., BEtlaifefs Mdel KL A1 pET-28a
(+) BRURERESAE ] 16 CEREEFVEM 16 ~18 h,
¥ pET28a( + )/ Mdcil 5542 E. coli DH5u JE& A2 2%
A rh LB P4k (3 R R 50 mg/L) i % B4
BT B MU 3R 5 2 I 20 OB R AT
UE

1.2.3 HAERFEFRB A 5%E KT
YER) pET-28a ( + )/ Mdetl T 41 ik e b 2 E.
coli BL21/DE3 J&ZZ5 411, LB F- A (& R AR %
2 50 mg/L) i e BHMERE A7, AT e 280 , 20
TEHA H BRI 78 PR UCEE AT T LB AR IR 58 (& R
T 50 mg/L) H1,37 C 200 r/min JRIEFEFE 12 h
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(B4 0. 6 I, 73 3| AAN[R) K FE 1 TPTG i B2 Fi 8% 37
I EFATIR FR B 7880 H B 5 =Y
NS x SDS b AFZZ v ik, B I 0 J5 Ak 10
min, 15% 14 SDS-PAGE % i Kk 43 B Mdetl % 14
IR i A AR I IR T Ok . P R
Vo3 I8 I T A, 3 0 L R TE AT 15%
SDS-PAGE B Uk . % Bt A 1 2 A 170 & 10 )
3, 4ifk Mdetl B 4H 5, Western Blot %5 Mdetl
aifbEH

2 #HR

2.1 EYERSFSH

Mdedd 557 ORF K 333 bp, i 110 >3
MR(PE 1) o Mdetl 35 YR MOy 1~ 22 7 202
B, HO R 1 (B 2) o Mdetl 2R

Signal =sequence prediction with =scores over

zeguence from | to 110

Maximum zcore 4.8 at 23

Signal Sequence: MGGYLASFDNRGEFGELSDHLE

Ay FHh 13 131,42 Da, Z5H1 5200 4.49, Mdetl
HERY Clect Z5Fg38y 23 ~ 110 i LR, J& T C

TR ZE AR R (L 3) .
10 20 30 40 50 60
1 A6 BET TR TGECCTCTT T GACRR T CEA AR AT T AR CTET CAGATCAT

1 MEGFYTLASFDNRQETFQELSDH

70 80 90 100 110 120

61 TTHGAR A CTAT T T CCARCTRACA AT BT ERTREATATCAGRAT CTGATCTACATTCE
21 LEDYYPTODERWWWISGSDLHES

130 140 150 160 170 180
121 GARGETAATTTTTATTGETACCGAALTEERARACCASTTAMATATSCTEART GETCOCTT

41 EENFYWYRTEEEFPVEYAEWSIL

190 200 210 220 230 240
181 BECAEC TR AR T CTERR GG AR T GARGAT TR ATGCATT TATGETACAGTATATAD
61 EQPFPDFAGGHEDCHNELNWYSHY

250 260 270 280 290 300
241 RANTACCCRATCARTER T GERAT T ETANTATGEATCOATTCTACATTTCCCARGICEAT
81 EYRNNDWHNCNYDRFYICERD

310 320 330

301 AR COEAANACAETCATAGTIAGITCRTITIER
101 SPEETVIVSSFE*

T B B @I HE NS SIS
B 1 Mdetl 35 9 th 77 3 138 AE B B2 R 71

Fig.1 ORF of Mdctl and its amino acid sequence

3.50

Mature Sequence: DTTFTDRWWWISGSDLHSEGHFTWIRIGKFVE VAEWSLGQPDNAGGNEDCMHL WY SMTE TEMNDWNCHENDAF TICEAD

EPKTVIVSSE

No other score> 3.50

B2 Mdetl & & 8915 5 K247
Fig.2 Signal Peptide analysis of Mdectl protein

0 100
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Fig.3 Conserved domain analysis of Mdctl protein

2.2 pMDI19-T/Mdetl 7 [ 25 1k Fl pET28a ( + )/
Mdetl R 1E

FE = IS 4l HL B RNA H kR T L, 18 S %%
ML 28S £ W S5 5 Ih , 28 455 IS IR ASLRY , 136 1
PRI B RNA Jo i 25 KA (&1 4) o ] Mdeid B
I TERES | 4 ( CKF Fi1 CkR) X pMDI19-T/Mdctl B 2H
P T PCR ¥4, M VKA I i 7, 3L PCR =4 7
333 bp A —FF 5k, ST A BRI —
B, LN 5 F ) Miderd FE R 1) 7 B 2 AR 8 i
(K 5). F Mded 5 1323559 (CbF Al
CbR) %f pET-28a ( + )/Mdctl T 418 # 47 PCR ¥~
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Fig.4 Agarose gel electrophoresis of total RNA
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333 bp

My DNA ZpF-a&hnifE, 1 i pMD19-T/Mdctl
FLH R 7% PCR,
K5 pMDI19-T/Mdcil & 411 % PCR
U 7 Fl A 2 ik e, vk
Fig.5 Agarose gel electrophoresis of recombinant
colony PCR product of pMD19-T/Mdctl
2.3 HARAHETRE LS EE
LRSS R, 76 32 °CIPTG 2 0.6 mmol/
L7 18 h iy B 3k B B0 s Mdetl R4 H
FEEAAE T, AR, oy TR 2400
16 kDa, 5 Mdetl 2 [ %l & 6 x His $R%8J5 9.5
I3 RAH—B(ET) o R/NBORIEAT His Tag 5
SEREPUA (121 000) —Hi, -5/ 1gG-HRP (1
14 000) S _#1, 4T Western blot 25 Mdctl 4lifk
B AR BR, Mdetl 256 1 5 5T His Tag $L3E
REDTIARE LSS &, I — B S i SO 450,
TR (216 kDa) TEB, [ X BELE AR R B R
BZA , t— LAy HRE A (18 8) .
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¥ :M 2y DNA ZpFinifi, 1 24 pET-28a( + )/
Mdetl T2 7% PCR.
K6 pET-28a( +)/Mdectl & #4H % PCR
9 3 g 6 JEX A ik
Fig.6 Agarose gel electrophoresis of recombinant

colony PCR product of pET-28a( + )/Mdectl

H:M N 14.4 ~97. 4 kDa 5 5 Marker,1 4 pet28a( + )
ZHARYET 2 H pe28a( +) FHPET,3 7 Mdetl 4]
RPET 4 Mded AT ,5 B 1iE,

6 RIS ULTE , #i Sk P 9 16 kDa H 4571 o
B7 Mdetl &4 % g #iF %4
Fig.7 Induced expression of Mdectl

recombinant protein
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TE:M N F 57, 1 ) Mded 2ifb35 5,2 S Mded
AL F Y His bR RHTRIN,3 S BATEXS IR,
ik B g H 280
H 8 Mdetl 41 2k &1 89 % &

Fig.8 ldentification of purified Mdectl protein
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