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Construction plasmid and Structural analysis of the glutaredoxin-1-like protein gene of
Dermatophagoides farinae

REN Yaning' ,ZHOU Ying”, YUAN Cunyin', ZHOU Dongmei' , LIAO Yuanfen', QTANG Shihao',
LUO Jindan',CUI Yubao' (1. Clinical Research Center, The Affiliated Wuxi People’s Hospital of Nanjing

Medical University s Wuxi 214001, Jiangsu s China ; 2. Department of clinical Laboratory s Wuxi Children’s Hospital
Affiliated to Nanjing Medical University) * ™

Objective To obtain the cDNA coding for the glutaredoxin-1-like protein (Grx1) of Dermatophagoides
Jfarinae and to characterize that protein.  Method By using the primers designed according to the sequence for Glrxl
inferred from annotation of D. farinae transcriptome data,the cDNA was amplified by RT-PCR from total RNA of D.
farinae and inserted into pET28a(+) ,transformed into E. coil BL21 (DE3),expressed with the induction of isopropyl-
beta-D-thiogalactoside (IPTG) and identified by SDS-PAGE. The structure analyses were conducted by using software
and tools online. Results The product of amplification with RT-PCR showed a clear band on agarose gel
electrophoresis, and nucleotide sequencing of the pET28a(+ )-Grxl plasmid yielded a coding gene 315 bp. Once the
plasmid was transformed into E. coil and its expression was induced with IPTG.a specific band was produced on SDS-
PAGE with a relative molecular mass of 25. 9 X 10", Bioinformatic analysis of the protein encoded by this gene consists of
104 amino acids,subcellularly localized to the nucleus (87.0%). The protein contains 11 potential phosphorylation sites.,
including four Threonine, six Serine and one Tyrosine. And it’s advanced structure consisted of random coil (31.73%) ,a-
helix (45.19%) ,extended chain (14.42%) ,and B-turn (8. 65%). Blast of the deduced amino acid sequence of this gene
yielded homologous genes with the highest homology to D. pteronyssinus glutaredoxin-C8-like up to 83. 52%.

Conclusion We obtained the coding gene and prokaryotic expression plasmid for Grxl of D. farinae. Bioinformatics

analysis showed that this protein contains potential phosphorylation sites that distributed in the nucleus, providing
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references for the physiological function research about Grxl and control measures for D. farinae.

GG N Dermatophagoides farina ; glutaredoxin-1-like protein;bioinformatics; gene clone.
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Table 1 Bioinformatics websites and tools

k4 (LS i
Software Website Application
ORF Finder https: //www. ncbi, nlm, nih, gov/orffinder/ — FF I FEHE 234
BLAST https: //blast. ncbi. nlm. nih. gov/Blast. cgi [ 5 44 X 73 B
ProtParam https://web. expasy. org/protparam/ R A R A
ProtScale https: //web. expasy. org/protscale/ AR BUK A
TMHMM http://www. cbs. dtu.  dk/services/ EHRER AT

TMHMM/
https://services. healthtech. dtu.  dk/

—1 7 5
service, php? NetNGlye-1. 0 AL e

NetOGlycl. 0

https://services. healthtech, dtu. dk/

+OGlve — 37 A5 T
NetOGlyet. 0 ohp? NetOGlve . 0 O— BER A i 52 B
! https://services,  healthtech, ~ dtu.  dk/ " N
: R A
NetPhos3. 1 service, php? NetPhos-3. 1 A 5 T
SWISSMODEL  https://swissmodel, expasy. org/interactive & [ = 445 4 il
SingalPh. 1 http://www. cbs. dtu, dk/services/SignalP- EARE KA
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1 M ATGTCTGAACAAATTAAACAATTGGTCGACTCGAAGATCACTTCGAARARAGTGATGGTG
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TTTACGAAAGCACATTGCCCATATTGTCGCGATGCC. TT GAATATCGA
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L P P E E Y E I M D I E N D P Q C S E T
CAGACCTATCTCGAGATATTAACTGGTGCATCGTCCGTACCCCGAGTGTTTATCAATGGC
©Q T Y L E I L T G A S S V P R V F I N G
CGCTGTATTGGTGGT GACGATACTGTTCGTTTGCATAAATCAGGAGAGCTATCCARA
R ¢ I G 6 G D D T V R L HK S G E L S K
TTACTTTCTTCATAA
L L s s -

A B

A BRAREE Grxl Gifh LK PCR 749 126 BUIR M BE IS /L 9k 43 A7 (M
7 DNA $7&#9),DL 20000 1 ¥ Grxl fifsIEH PCR 74 B
3 erl i Bty e PR A A R 9 3 BT
B 1 45 Grxl 453 E F PCR =91 1% 35 A5 #8 5 B B ik 4
RiZEHBRF T o0
A Agarose gel elsctrophores analysis of PCR amplification
product of Grx1(M:DNA marker(DL 2000) 1 PCR product) B
Nucleotide sequencing of Grxl
Fig. 1 Agarose gel elsctrophores analysis of RT-PCR amplification
product of Grx1 B for the total of D. farinae and Nucleotide
sequencing of Grxl
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pET-28a(+)-Grxl £410f1 5 pET-28a(+)-Grxl 1L T # m i if

E# 6 pET-28a(+)-Grxl H4 1k 14 # 74 il i UL 3

B 2 pET28a(+)-Grxl #4¢ DE3 3£ =4 SDS-PAGE 4 #7

M  Protein MW marker(Broad) 1 pET-28(+)whole cell 2
pET-28(+)supernatant 3 pET-28(+) precipitation 4 pET-28a
(+)-Grxlwhole cell 5 pET-28a(+ )-Grxlsupernatant 6 pET-
28a(+)-Grx1 precipitation

Fig. 2 Identification of pET28a(+ )-Grxlexpression in E. coil

by SDS-PAGE
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A EFEEAD27. 09, (ARSI 1 4. 4 h, BOF35 3K
8 E(GRAVY) 0. 766, J& T #i K P & 11 (& 3A) . [
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Fig.3 Physicochemical characterization of the protein encoded
by the D. farinae glutaredoxin-1-like
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HE R4 %K D NetPhos3. 1 FU & 1 ¥ 7 19 0 B2 16 17 4
E SWISS-MODEL Wil () 2 H = 2k 4514

B 4 #H4Aw Grxl EEEHMOW

A Protein secondary structure site map (c:random coil; t:3-turn;
e:Extended chain) B Protein secondary structure vertical stripe map
(blue: a-helix; purple: random coil; green:3-turn;red: Extended chain)

C Protein secondary structure peak map D Potential

phosphorylation site analysis; E Tertiary structure analysis
Fig. 4 Protein structure analysis of Grx1 from D. farinae

3.3 F]d%»ré/\#fr&;@é#ﬁikﬁrb HRAE By 2B 6 Grx1
0 S8 BE R e 9 R AT ) DR 23 B 36 B g i 20 935 =2 2R
I (D. pteronyssinus) P8 (Sarcoptes scabiei) (4L JE
+ W Halotydeus OB
(Tetranychus urticae) Y 8, K g8 i ( Dinothrombium
tinctorium ) FJE & BE W (Tyrophagus putrescentiae) ,
Hoh 5 8 4 8 A M H K C8 R &E 1 (D,

pteronyssinus glutaredoxin-C8-like) [A] J5 4 % 15 (83.
52%), it Cluatal Omega £k o X5 85 22 I Grxl
B ALY , R A7 A 25 AN PR ST E SE IR A 22 42
PR ILRR (B 5), CD-Search 23 #1453 22 B Grx1 &
PR 2 B 2 1L 45 2R s By R Grx1 B BE TR J3 51 10 45
5k GRX-GRXh-1-2-like, J HH A7 H S A 1Y £ 57
AL A (CXXO) FI 5 GSH 45 4 19 1 P 47 21 (SVP,

destructor ) .

GGD,Gly-Gly),
fidh B A H:
wE e,

i1 PyMol X8y 2R i Grx1 %A %5
LAl [) 905 371 %) A A A i 338 47 v AL, &5 51

Identity
Tyr MTTPKQSGFGRVD-—APVSEIKKEVDDKIRTKKVLL PFSTKAKNALAHHNLSS 57 52.87%
Hal ———-MGSILGKSV-QVMVSEDVKIFVDTTLKTKKVVVFSKTYCPYARKAKSILAGYPIEK 55 53.85%
Sar -MARFEIA KIASRKVVIFSKITCPFQINAKKIFEEYQIDS 48 57.14%
Derm ———————MSEQIKLLVDSKINSKKVMVFSKSFCPYCTNAKKVLSEYRLPP 43 83.52%
Der MSEQTKQLVDSKITSKKVMVFTKAHCPYCRDAKKVLAEYRLPP 43 100%
Tet ——-——MGSFLGRPATPTVMDEGIKIMVDSTISKSKVVVFSKIYCPYCOKRAKALITKFPIKP 56 52.22%
Din MGSQQSTQMDES IKIFVDTTINKYKVAVFSKSYCPY( IITGYPLKP 51 51.65%
Lok ek Rk Dkok kD **k 0
Tyr DEYEIWELNNDPRMRDIQYYLRDLTGAPCVHRLFINGKFIG TVELHESGKLSELLK 117
Hal SKIETTELEKRPDCAEIQSYMRDLTGANTVHRVFIDGTCIGGGDDTQRLHETGELKKMLQ 115
Sar NEIESIEIENDPDCSEIQSYLKSITGASTVHRVFINGQCIGGCNDTVRLHQQEHYRNFSL 108
Derm DDYEVMEIENDPQCSEIQAYLKLL' INGRCIGGGDDTVRLHRSGELAKLLS 103
Der EEYEIMDIENDPQCSEIQTYLEILTGA INGRCIGGGDDTVRLHKSGELSKLLS 103
Tet DQLEITETEKRPDCSSIQAYLKEITGASTVERIFIDGKCIGGCDDATALDNSGELEKLLS 116
Din GVLEVVEIEKRPDCSQIQAYLKSLTGASTVHRIFVNGAFVGGCDDLTKIHETGEFEQMLK 111
® LTIk kK okl Rk RRKIKIDR DRE L L i
Tyr GK———————— 119
Hal DLGVLV— — 121
Sar HQNQPNLSTKRKKTYNRRD 127
Derm —— 103
Der S 104
Tet SCGALQS—Q———— 124
Din ECSAI-—————==—————- 116

## : Tyr,Hal,Sar,Derm,Der, Tet Fl Din & ) & /K J& £ B il L 20 &
A0 PR R R R B A e R (LB ERR S
GSH &5 & 0050

B 5 #rdig Grxl 5EEAMEHRERSEHBF FIA Clustal Omega
E&LE XS

Notes: Tyr,Hal,Sar,Derm,Der, Tet and Din indicate Tyrophagus
putrescentiae s Halotydeus destructor s Sarcoptes scabiei, D. farinae,
D. pteronyssinus, Tetranychus urticae and D. tinctorium.

Fig. 5 Comparison of the homologous amino acid sequences
of the Dermatophagoides farinae Grxl with other dust mite

A Bas B ORAH C il D AR LE E B
FoR@Ryu G Ml HPpa@Rm GSH 6 i, i
O RIRMEAL TR
B 6 M Grxl SHMBERFEEERFIEUALID
PyMol AT {14k
A D. farinae B D. pteronyssinus C Sarcoptes scabiei D
Halotydeus destructor E Tetranychus urticae F
Dinothrombium tinctorium G Tyrophagus putrescentiae. Red
indicate GSH binding site;Blue indicate catalytic residues.
Fig. 6 Visualization of the catalytic site for D. farinae Grxl

and other mites
oot
Grx1 JLFAFTE T A A9 815 20 B 7Y 1 Ak ie
JEFA, e 2GR BIHA T B SEET . BEe
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BB R OB AR B Grx 9 AF AR, A4 Grxl (XM _
047062932, 1) F1 Grx3 (XM _047052584. 1), Grxl
TE 75 W B 26 B (Caenorhabditis elegans » NP _
490812. 1) Bt & £t (Danio rerio, NP_001005942. 1),
MG R (Drosophila melanogaster ,QIW2D1) (IR Ab
WA B W Archaeoglobus  wvenefificuss WP
013684320. 1), BE & ( Gekko japonicus, XP _
015283682, 1) MBS (Gallus gallus, NP_990491. 1)
SEEAHGE ERRZE AR B R Y ik
TR G - A O R R T AT A X
D) S5 4 AN Bl g2 R AT o0 B L 45 R R B AR AR
TG S5 R b AT R R ST AR 7 i CXXC T PR A
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Arg) , ZHEHER AT AR B 3~5 > o BRHEAE 4 A B IT
. fEMF A, Grx 1 BB Z S LA RN g
S, Grxl ZEREY X L EUR B BA IR E Y
EYE BBk ARl Grxl gafs 3E & (1 2 A
—E B KA TCAR 5 IR, F oA T A0 A% L Lk
PRA AL B . I I AFTE 11 98 A R R AL L
R SRR AL T A AR (19, 700) R H A R
(22.2%0) o PRHCAR ¥ 19 0 1 4 Ak v a0 1 S BE 1R ) )
H-Cys-Gly-Pro-Cys-(CXXC) , fIf LA 2 5 B2 41 1 7T fig
5 HAA RS YA O A OG . B AR Grx] g8
F T 7S F i o MR BE (45. 19 20) FJC KL 4 i
(31. 73V M . ASBF 58 LIRS 2R 06 Grx1 J Al A5 Al
L TR R Grx] =HE2s (A1 4548, LB 45 Mty 5
A o BRHEALHE 4 A B ITE . 5 SCHRRE A FE W
ZERE R 3~5 A o BRHERE 4 A B AT TR — B,
AheH K ("Glu-Cys-Gly, GSH) 7 1F T 41 Jiti =,
Grxs FEARTE GSH i fb 4 Bk — i 8 5% 4k Sz 1 R 5
R ) 240 1 1) SRR AR SR 2 L OF H. Grxs X5 GSH M
RN R AR R AR E A NS
TR B CXXC S5 M3, i 450 F 20 T o B8 5E F
B T B 1Y AL I Hoal i3 b B A~ Cys fiEfbid I
A5 4 R 6 AR T/ 1 S R A L
Hb 3B A HABAR ST A7 58 A cis-Proline Ay A 1 224 5 2
(TVP) Hl GG-motif (GGxdD)™ . I ¥ 42 i Grx1 %
Tk R R AT Blast J5 8 H AR AR £ 55 79 1 91 Jo 20 il
&M H OB B C8 FEE H (D,
glutaredoxin-C8-like) , ik 83. 52 % , Wi 7€ K F F 51 A
B Glrx]l Mgt B, AN T 5 H B il
RITEPERY 5 FPlE2E, & Clustal Omega 78 28 L X 43 #7
KMEA 25 MRSF AR, 22 D RF @ IR, Xt
Fe AR ST 7 s 2B AT 20 BT B A2 Grxl BAT Trx R
R S8 A 30 T Tl A 1 A B Y I R P A AL 7 AT S

pteronyssinus

GSH 454 MBS A7 5L I B = 2 #0058 21 K38 4 14
S 1 % R A5 06 67 514 SR FEL, TT R S LA ARV AR
5. EVRE [RE P 3 L B 7 ot 2 )RR LA A AR
V18 235 ) A BRI P2 53 o 306 B S () ol o ] 4 457 5 A
XFORAY

WP RS TR0 Grxl T 36 A R 5% 3
IR TORL , A2 WA LA A3 BT R 1 T T I W TR Ak Ao
ACH F A T AN A% R i — 2 B R AR Grxl
(A L) RE S8 T SR
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Immunogenicity of recombinant EspB and EspBN proteins of Mycobacterium tuberculosis

DATI Shenghui, HUANG Dandan  (School of Basic Medical Sciences and Forensic Medicine » North Sichuan
Medical College , Nanchong 637000, Sichuan ,China) * ™

Objective To construct the prokaryotic expression system of Mycobacterium tuberculosis EspB protein and
EspBN protein, purify the recombinant proteins and evaluate the immunogenicity of the proteins. Methods  The
genomic DNA of EspB and EspBN were amplified by PCR and cloned into prokaryotic expression vector. The fusion
proteins were induced by IPTG in E. coli BL.21 (DE3) strains, purified by GST labeled protein purification kit and excised
the GST labeled proteins to obtain the target proteins. BALB/c mice were immunized with two kinds of protein mixed
with equal volume of Freund’s incomplete adjuvant respectively. The same dose of protein and Freund’s incomplete
adjuvant were used to enhance the immunity on the 14th and 28th day after the first immunization. The mice in control
group were only injected with 100 pl. PBS solution and equal volume of Freund’s incomplete adjuvant. On the 14th,28th
and 42th day after the last immunization,the eyeball blood was collected to prepare the antiserum. The specificity of each
antiserum was detected by Western Blot,and the titer and IgG subtype of each antiserum were detected by ELISA. The
proliferation of splenic lymphocytes was detected by CCK8 method, and the levels of 1l.-4 and INF-y were detected by
ELISA. Results The recombinant plasmids pGEX-4T-1-EspB and pGEX-4T-1-EspBN were successfully constructed,
induced by IPTG and stably expressed fusion proteins in E. coli. After immunizing mice with the two proteins, the
antisera obtained were specific. The total IgG and subtype IgG titers of anti EspB protein serum and anti EspBN protein
serum were higher than those in PBS group. On the 28th and 42nd day after the last immunization, the proliferation
stimulation index of splenic lymphocytes in EspB group were higher than that in PBS group. (g values were 7. 17 and
3. 47 respectively,with both P<C0. 05). On the 42nd day after the last immunization, the proliferation stimulation index of
splenic lymphocytes in EspBN group were higher than that in PBS group (¢=3.47.P<0. 05). On the 42nd day after the
last immunization, the proliferation stimulation index of splenic lymphocytes in EspB group were higher than that in

EspBN group(qg=3.70,P<C0. 05). The release levels of I1.-4 in EspB group and EspBN group showed a decreasing trend,
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