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R SRR

RIEFE,ZE2H,TEER,F W E 4°, 590"
RHEFRIEFTAEREFHAT ARFZHAFT XA ERSFRAF, #8563 241002

HE. B9 4 MHC I Es a0 R 2 1 28758 5 Der p 189 TANMEZRAUIREER FAHEIA, 7755 40914 M TAT IhC FI& 4his
Der p 113 Bt T 400 (Rl S A% BRIT A, FIRR Sk |4 PCR 7 HAAH I (36 R F B, 43 S T AR 7 B SR I L JT T4 DNA %
F W 3% $2 Y W TAT-ThC-Der p 1-3T fil & 55, 4 A 2 IR A% 32 15 4044 pET-28a(+) H , 44 4 o 4 J5 4% 26 35 2% & pET-28a
(+)-TAT-IhC-Der p 1-3T,Bam H | Fl Xho | AT XUEGEVIFNI P55 5E o B EARFEAUKIGITIR E. coli BL21(DE3) 81k, IPTG 5T
J& , 25 SDS-PAGE HLIK 7M1 1 Western blot 461 , 4fifk TAT-1hC-Der p 1-3T & 1577 IgE S5 Skl . G55 WUEFDIFIIN 45 2k
W, R T pET-28a-TAT—-1hC—Der p 1-3T Fi 21 JFA% 3R A 4844 ; SDS-PAGE HLIK /34T /R TAT-IhC-Der p 1-3T Al 52335 ;
Western blot 62 I il 5 25 1 2l Ak R ) 5 19E 2551050 2 W] TAT-IhC-Der p 1-3T 454 /2 20l b 5o A I 19E A RE 158 T
Der p 1780 1 (P<0.001), £5i RGPt 1 nl #ih 4 MHC L 1 2k Der p 1119 3 B T 4RI A0 [ E 4 pET-28a-TAT-IhC-Der
p 1-3T#AK, 4lifb i) TAT-1hC-Der p 1-3T HARHRIY IQE 25 G HETT , IR G 2248 MHC 3l A RSPk G TR 7 B e il
SRR R A Al A IR 5 L AR N ; JRAZ G s T AR s IgE 45 &ike

Construction of a vector encoding T-cell epitopes of Dermatophagoides pteronyssinus

major allergen group 1 as a vaccine delivered by MHC class II pathway

ZHAO Beibei', JIANG Yuxin®, DIAO Jidong', LI Na', LU Wer’, LI Chaopin’
Department of Medical Parasitology’, Department of Physiology’, Department of Respiratory Medicine, Yijishan Hospital’, Wannan Medical
College, Wuhu 241002, China

Abstract: Objective To construct a vector encoding T-cell epitopes of major allergen group 1 of Dermatophagoides pteronyssinus
as a vaccine delivered by MHC class II pathway. Methods The nucleotide sequences of the 3 target genes were synthesized,
including TAT, ThC and the recombinant fragment of Der p 1 encoding 3 T-cell epitopes. After amplification of the 3 target
fragments by PCR and digestion with corresponding restriction endonucleases, the recombinant gene TAT-IhC-Der p 1-3T was
ligated using T. DNA ligase and inserted into the prokaryotic expression vector pET28a(+) to construct the recombinant
plasmid pET-28a(+)-TAT-IhC-Der p 1-3T, which was confirmed by digestion with restriction endonucleases and sequencing.
The recombinant vector was transformed into E. coli strain BL21 (DE3) and induced with IPTG, and the induced protein
TAT-IhC-Der p 1-3T was detected by SDS-PAGE. After purification, the recombinant protein was confirmed by Western
blotting and its allergenicity tested using IgE-binding assay. Results The recombinant plasmid pET-28a-TAT-IhC-Der p 1-3T
was successfully constructed as confirmed by restriction endonuclease digestion and sequencing and the expression of the
recombinant protein TAT-IhC-Der p 1-3T was induced in E. coli. Western blotting verified successfull purification of the target
protein, which showed a stronger IgE-binding ability than Der p 1. Conclusion We successfully constructed a recombinant
expression vector pET-28a-TAT-IhC-Der p 1-3T expressing a T-cell epitope vaccine delivered by MHC II pathway with strong
IgE-binding ability, which provides a basis for further study on specific immunotherapy via MHC class II pathway.

Key words: Dermatophagoides pteronyssinus; fused peptide vaccine; major group 1 allergen; prokaryotic expression; T cell
epitope; IgE-binding assay
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(MHC ID#EAGBHASS ik if, MHC 1153 F-5KBIE
W AYIHREZ CDA THIMI™ . it MHC 1142558
% 1 SRR T SR S R VAT Ak B T T AR T R
WFFEIER W% 215 MHC T -RR AR A& 8, ol
TEFE R B A SR 5, TAT 41 K 11 2 R
(GYGRKKRRQRRR), 3k H A kb g (HIV) , H
DIRE 2N M AR B PN 5 11T 1hC 2 A BFHA i
PRI 110 A S 35 % A I, Ml 400 5 2 1 380 PR 3 AR i
Ry, DL TAT-IhC-He S b gl A 2 (VR e vl
ARG AR

ARSCAUE TAT IhC HIDer p 119 3B T4HAEZAT51
SR PRI A FE | I 44 0 TAT-1hC-
Der p 1-3T. 4 JFA% # kK pET28a(+)-TAT-IC-
Der p 1-3T )G 7 5 5E-B-D-mif A ZURHT (IPTG) 75
SRRIAlifl, 1gE 45 A i AN Z R A 2 A AR 1 i
P, R JEHAZE MHC T2 52500 1% 1 o £l e s A 1 g2
S I PRIV FH 29 B

1 M5 AZ*
1.1 #Ae ks

KIGFFE E. coli DH-50..BL21(DE3)J8Z 25410 .
PET-28a A AT Z (AT
1.2 314hi%it B A,

H 4 GenBank 7 1ii ) TAT (GenBank No: NP_
057853.1) .InC(1~110AA) (GenBank No:K01144.1)#0
ProDer p 1(GenBank No:NP_11695.1) {2 75153
RS TS | AFHR BEIIN s TAT(ZRRS111~AA)
3514 : 5-GATCTTACGGTCGTAAAAAGCGTCG
CCAGCGTCGCCGTGGATCCACTAGT-3BamH 1 ),
N5 9 : 5-TCGAGACTAGTGGATCCACGGCGA
CGCTGGCGACGCTTTTTACGACCGTA-3'(Xho 1 );
INC(1~110AA) LiiF51%) : 5'-GAAGATCTATGGATGA
CCAGCGCGACC-3'(Bgl ), FiiE514: 5-AAACTAG
TGGATCCCCCCTGGGGCAGGGCTCC-3'(Hind Il ) ;
ProDer p 1 HEHGHE 1 34> T 40 57 5 (A% 2
G By 51K 118~146 ,175~196.206~264, 4 3% 3B
T YRR XTI A% IR B G A — 2R e B AL T
24, HAC B2 324 bp, I 444 Der p 1-3T) , 473
Jr T RS A, RS 5-TTAGGATCC
CGAACTGTCACTCCCATTCGT-3'( BamH 1 ); Tl
514y :5-AGCCTCGAGTTGGTAACCATTATCGCG T
TG-3'(Xho 1), 514 Ko &5 560 v Be A4 TAEW) T2
() e A BRA R o
1.3 &K

DL2000 DNA Marker il T, DNA i% % fiff It [
TAKARA; SK2072 Bl fj PCR ¥ 14 ik %I & (Taq) .
SanPrep 5 DNA Ji 17 & . SanPrep A PCR /*

Wralifkidi) £ .50 bp DNA ladder 25 1 Marker FRi#I 7%
WYIEG BamH 1 f Xho 1 1 .Bgl Il it .Hind Il /i .DAB
A ECL DI & AlFRLT 4 Z I BCAE I E
R & BSATRES F Sl il IPTG . RIR&E R
TMB & (A 0 A A= T A TR (i) e A R
Al Ni**-NTA ZEFUZ TR F1)Z 741 3 Novagen,
HRP-E41 % 19G Al HRP FRICATEHTA IgE —Hila A
Sigma, #tDer p 1HUARATIGE Aifil. 16 43X EAE
Wt B A LT AR S B0 2 A o HAthas ) Ay el =
AN e
1.4 ZBHE

ABI2720 %! PCR{Y (3£ [E Application Biosystem);
AR ES L2 E Beckman) ; DNA K HL KA (3
Bio-Rad) ; BayGene it I LKA (AL 5T A ) 5 G: Box
I FL VK B o M R 48 (U [l SYNGENE) ;5 BioTek®
Lex800 ELISAEARML(ER).
1.5 Fik
1.5.1 pET28a(+)-TAT-IhC-Der p 1-3T & ikt #) 1
P TAT R85 19 95 CARME 55 “CiR Ak JE LSRR
Ui B X% 5 FHl BamH T Fl1 Xho 1 XU pET28a(+) A%
FeakakiA, Ho i 2 (B AR 80 pl) : 10x Tango buffer
8 ul.BamH 1 2 pl Xho 1 §2 pl pET28a(+)5rki24 pl.
ddH,O 44 ul,37 °CEEYI 3 h, [FICAEEI =4 ; Fl T, DNA
ESERE (16 °C,3 h)¥ TAT i% & pET28a(+)JE i pET28a
(+)-TAT Ak, INCHERED 193E1 T PCRY 8 IhC 3L A
(1~110AA) Bt : i 5% : 94 °C 4 min, 94 °C 30 s,
55 °C 30 5.72 °C 30 s, 35 MM, 72 CHEfH1 10 min, i)
&Aifb PCR™ ), Bgl I Fl Hind 143 5 XA pET28a
(+)-TAT F1 1hC (1~110AA) , it ) 1A 2 K U] 2% 4 1)
o RS A, T4 DNA HEHEERE IhC 5 2
PET28a(+)-TAT il pET28a(+)-TAT-IhC #iA,
IR R B SRR . R SRS 1 1 Der p
1-3T A B i BamH 1 FlXho 1 435X pET28a
(+)-TAT-InC [FekiFll Der p 1-3T Fr B, USRS 46
I o =8, T DNAERERRRS Der p 1-3T
% % pET28a(+)-TAT-1hC, JE i, pET28a(+)-TAT-IhC-
Der p 1-3T 44, B W ARFR S o5 E ] L
1.5.2 ¥ 41 7 #: pET28a(+)-TAT-IhC-Der p 1-3T 49 %
2 EEVIR ZR CREVAFL80 pl) : 10x Tango buffer 8 pl.
BamH 1 if§ 2 wl, Xho 1 fif§ 2 pl, pET-28a(+)-TAT-1hC-
Der p 1-3T #H41/Fki 24 pl .ddH,0 44 pl,37 CH§I3 h;
T D10 T BN HEREE R FL K , B el A TAEY) TR
() ey AT B A I Fffik
1.5.3 ¥ 4% & TAT-IhC-Der p 1-3T #if F &k ¥
pET-28a(+)-TAT-InC-Der p 1-3T 40 fFokif: 2 KT
I E. coli BL21(DE3)/ZAZ 540 HU , itk T-7 100 mg/L
Kana'[/ LB [EARE 758, Pho iR 5 100 mg/L
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Kana'fi¥) LB ¥ {45 35 3, 37 °C 200 r/min 5557553 7%
¢ 1: 50 () LU BIHERI T KGR 2 DenZ 4 0.6, I IPTG
(2R 1 mmol/L, M7 FH ) , 200 r/minifs 545
F24~5 hJ7, B 1.5 mIE# ,4 °C 10 000 r/min.0>5 min,
35 L. hn2xiEE A EREZE R 100 pl FEAMRAT, E b
10 minJi7, B 20 pl##4712.5% SDS-PAGE Hi ik , % il
SRS,

1.5.4 F41% & TAT-InC-Der p 1-3T #4454k #2i81.5.3
BT & pET-28a(+)-TAT-IhC-Der p 1-3T B 41 Tk
M E. coli BL21(DE3) kAT KB RE % AR T 1A
UUESS , FINi#*-NTARR /3 2540 {L TAT-IhC-Der p 1-3T
HLHE M, B ERA Y] A3 7, SDS-PAGE HLyKAGHI
F4lE

155 F4% & TAT-InC-Der p 1-3T#9 % HBCAZE
PN ) G BSARRE S I e 88 IV B, B2 B
VB T, EPE w5, 10 pg B2 12.5%
SDS-PAGE #E 43 #8 4% MR LT AE 2 I, B 1%
BSA 1 TBST (50 mmol/L Tris, pH 7.5; 150 mmol/L
NaCl; 0.1% Tween-20) = i £t 4] 2 h, F Der p 15k
(1:500FB )4 CIFH L0, TBST AR 3K (10 minfik) .
HRP-Z41 % 19G (1: 50007 %) —$i 37 CHFE 40 min,
TBST ¥R 3 ¥ (10 minfk), ECLEEY,

1.5.6 ELISA &M & TAT-IhC-Der p 1-3T # IgE 2543,
¥ RSSO i T, AR Der p 1
(500 ngHL )tk 96 FLR 4 Cit7 . JHTBST LIRS
(100 wlAL) . & 1% BSAHTBST(150 pl/fL)37 «C
B h, $ 1: 8RR LB AR AL , 37 CIFE
1 h, TBSTIEPEfLI5K, FHTBST#21: 1000 A9 LL. A
BEHRPARCHEHINIGEIFINAZEI96 £k, 37 “OiFE 2 h,
TBSTEEFLH 5., HIA TMBJEY 37 °C/v/ 20 min,
SERTIIAZER (50 plAFLDZ A o Ausom B

2 R
2.1 ¥4 )f 4 pET28a(+)-TAT-IhC-Der p 1-3T #9 %%
VT Tk pET28a(+)-TAT-IhC-Der p 1-3T i BamH |
M Xho 1 WEGFVIIG , HLUKES S o « FLEGU) = P3R5 1
H FE R £5H7 2404 800 bp 247 (1 1) , M F2H Tk i)
AT, ZMFST K NCBI-BLAST HEX 4 5 5 TAT-
IhC-Der p 1-3THHRGRSFH |3, HAERH AN A 687 bp.,
2.2 W% G TAT-InC-Der p 1-3T #9 kA

A TAT-1hC-Der p 1-3T &7 A] 5 F:36k , T
W4 15 4H 25 4AK pET28a(+)-TAT-IhC-Der p 1-3T YL K
FFTE E. coli BL21(DE3)J&3Z 2520l , H e A5 40k
JE4 1 mmol/L Y IPTG /555 , 42 SDS-PAGE firill| 2%
FEH . A B (5 L3 TAT-IhC-Der p 1-3T & 4547 (K1 2),
Ui TAT-InC-Der p 1-3T i &8, HARXT 7

bp

6000

3000 =

1000

500 =

B 1 EHRH pET28a(+)-TAT-IhC-Der p 1-3T RIS
lkriiy

Fig.1 Digestion of the recombinant plasmid pET28a
(+)-TAT-IhC-Der p 1-3T with BamH I and Xho 1. M:
DNA Marker; 1: Products of pET28a(+)-TAT-IhC-Der
p 1-3T digested by BamH I and Xho I; 2: Recombinant
plasmid of pET28a(+ )-TAT-IhC-Der p 1-3T; 3:
Products of pET28a(+) digested by BamH I and Xho I.

w24 28 000, SELS{EAHAT . 4 NIP-NTAR G/
afifb e, nl L — 4 (F 2)

M 1 2 3
M,

35000

30 000

25000

El2 ELHEE TAT-IhC-Der p 1-3T HyFRik Al

Fig.2 Detection of recombinant protein TAT-IhC-Der
p 1-3T expressed in E. coli strain BL21 (DE3). M:
Protein marker; 1: Purified recombinant protein
TAT-ThC-Der p 1-3T; 2: Total protein of E. coli strain
BL21 (DE3) without IPTG induction; 3: Total protein
of E. coli strain BL21 (DE3) induced by 1 mmol/L IPTG.

2.3 4 TAT-IhC-Der p 1-3T % & #9 Western blot &)
e AR H AR S A A B TAT-1hC-
Der p 1-3T, LA Der p 1 Z 5 BEHTIA N —$ii1T Western
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blotk:i, 45520 . K2 IPTG A KA BL21
(DE3) XJ HRZH o th #0245 717 , M 44k i) TAT-1hC-Der p
1-3T FZH 8 A ) B — 4 W i g 25t (181 3) , ok NG
SDS-PAGE LUk kIl 257 AR , ixX 136 W] TAT-IhC-Der p
1-3T HEAE KTk, nT TR0

35000

30 000

25000

B3 4k TAT-IhC-Der p 1-3T B Western blot#&il
Fig.3 Western blotting of purified TAT-ThC-Der p
1-3T. 1: Total protein of E. coli strain BL21 (DE3)
without IPTG induction; 2: Purified recombinant
protein TAT-IhC-Der p 1-3T.

2.4 TAT-IhC-Der p 1-3T #4 IgE £ 4% %
A J5A% 223k 1Y TAT-IhC-Der p 1-3T EZHE M
5516 {3 % 2 A i B LT 19E 2S5 RE T,
Der p 1 FITAT-IhC-Der p 1-3T4d#% 1 96 L) ,ELISA
PRGN ZE 0] . TAT-InC-Der p 1-3T 454 IgE HUAE
(1.35+0.33) B i 25 T Der p 1(0.80+0.19) (P<0.001, [&]
4), XA TAT-1hC-Der p 1-3T EA WU AR JFE

2.0 IgE .
|
P<0.001 o7
Ty
15 §E‘EE
E & v
3 L]
5 10 i : Y g
4_._? o
3 v
0.5 Fy
0.0, e —— —
Derp1 TAT-lhc-Der p 1-3T

&4 TAT-IhC-Der p 1-3T B IgE £&5&X18
Fig.4 IgE-binding assay of TAT-IhC-Der p 1-3T
expressed in E. coli strain BL21 (DE3).

3 g
SIT S ME— AT PR AR 25 S o s AR 1 R 7
e A LA A AR N R S IgG L T 1gG4, I

FRRARAR B VR S IgE A, ITTRELT 1 A8
TR NI AP AT A AR Iy 5, T REAIR
TRITIEERGI AR, IR T ARl B 2
FNF T AR AR I Bet v 1 HEAT SIT, Al s/ b8 1 5
FESEPE \gE (77 A BH AR N R IgE 256 F/sl L
RESFHURRR ST T M CRE™ . PR, R RAR
JEE (Ui B A2 ) | i e St (B4 in T 20247
[ SITRE B AR I% 2, Prickett 25 FH Ara h 145/ J5
(1)) CDA4" T A5 R A LA e e B R S 1] i B
AR IR S A R . Mackenzie 55 XS BRYE
BT AR KA T SIT 25 R % kB
A RUREARAL I R 1 | gE IR YR AT 27

HMIEHTIR B APCs I [ , 5 MHC IDE R &
YIHE 25 CDA" T MM TG , AT = A= ey
SRS . 28 MHC T2 5L B S R L s
HAR B ACRIAT SIT HACR C B UFSL ™, A RE M H
MHC T1 4 53 R 5 % 24 T AR M IR gl A b
AR E SIT YRR . Wambre 252 ik-MHC 1T P4
RIRB R NAYY B, S et B AR N CD4™ T
AR A R AR R S (67, I
e e A e VAU I [P ) Fi= s T

YT TAT FNhC & H AT RELL L T 4R A/ 7E SIT
HAVERT A A T kR G A8 0 Ji TAT-1hC-Der
p 1-3T iy 5 24 J5i A% 3R 3K 244K pET-28a-TAT-IhC-Der p
1-3T. & IPTGi% ST SDS-PAGE JHr %1 , 15
AR R JFA] Rk E K s Western blot 44T % %745 7 Ji
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