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Cloning, expression and allergenicity-characterization of a fragment of the major

milk allergen -lactoglobulin

Li Jianjie, Chen Dawei, Yan Hao, Yang Chengbin, Deng Li, Liu Jie, Liu Zhigang, Huang Zhong

(Allergy and Immunology Institute, Shenzhen University, Shenzhen 518060, China)

Abstract; Objective

To clone, express, purify a fragment of B-lactoglobulin, and to identify its allergenicity.

Methods RT-PCR method was applied to clone the ¢cDNA of a fragment of B-lactoglobulin, and then the fragment ¢cDNA

was sequenced and sub-cloned into pET expression vector.
IPTG. The recombinant protein was purified by metal ( Ni**

examined by both Western blotting and enzyme-linked immunosorbent assay ( ELISA ).

The cloned gene was expressed in E. coli origami induced by

) chelating affinity chromatography. The allergenicity was

Results The recombinant

fragment of B-lactoglobulin gene was cloned with a 264 bp open reading frame coding for 87 amino acids. The fragment of

B-lactoglobulin was expressed both as inclusion bodies and soluble protein. The soluble protein was purified, and the

immunogenicity of the protein identified by ELISA was good. Conclusion The clone and expression of the fragment of -

lactoglobulin was successful; which would provide references for the following studies on testing the immunogenicity of milk

and lay great foundations for developing monoclonal antibodies and detection kits for the major allergens of milk.

Key words: Milk allergy; B-lactoglobulin; allergenicity; gene; identified
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A FLAE 1 R LT R A,
Ay SN2 A R ) 80% FT 20% T B-FLIER &
I1 ( B-lactoglobulin, B-LG ) J& FL i & 1 1) F 2 Wi 47,
HELEE AW 50% , 5 B EHMW 12% ,FEF P
EBVREE N 2 ~3 o/L IR FL T B-LG M N
2~4 g/L AW 5P B-LC KM JE R 18.2 g/L7,
B-LGYEA W v & &= vy, H H bt B B2 M bt & A g /K
fift , e B HEE A M G HE B S Bl R AT H2E A IV
W, N B-LG Ay S 2 4% o fi 35 8 o R
5| A Lo R I R A Rt B-LGT . IgE
WA W b 60% JE X B-LG i, 29 82% 1y
AT O A ER X B-LG ik i

PR G FHRA B MMEERN, UG IgE 455
FALFN 1gG Z55 RN, 51K B Wit BUR N 1Y Ho 58
Yy SRt R R A, A R T 2 5 8 A
PRI IR Selo %7 FERF 5T B-LG W, i
T B-LG W EE TgE F i (N) MIkEE 1 ~8 fi7,25 ~
40 {37 ,41 ~60 {i; ,102 ~ 124 {ii ,149 ~ 162 fij ; Hh,
RIRF 5] 41 ~60 {3,102 ~ 124 {37,149 ~ 162 i},
X 3 AN E AP 90% ~ 100% it 3 H B0 a3 L5,
Al R e f R B T R A

Az SA B-LG, AR 45
W i) B-LG 77 78 AH [F] s AH LT 51, i A7 7F 58 XU
R L LA A R B-LG g i R 2
AR A AT AR A 3 K B Ao BOXURS: o 80AS SCXT o AL
A8t i) g-LG A7 AR M 2 A, 45 A Pt i
FOIBA TR MK Z 80U 4 s s
DA B-LC Ay — DR F B, % Y B
ISR, 5 E B A FUR IS MR B-LG B — T BEE A,
Ry BFE A 3% ) i 32 A A A R S M L I B AR A
o 77 2 T SR

1 MREFZE
L1 A

RNA $2 U7 £ ( Qiagen 2% H] ) ; RT-PCR {5
£ AMYV First Strand ¢cDNA Synthesis Kit( BBI 2\ #] ) ;
Ex-Taq fi§ . BR %] ¥4 N V) B BamHI 5 Xho 1 #1 T4
DNA % #: i (TaKaRa 22 H]) s BUBHESELE DNA (711

TR G R0 BORE /N 2 2 BOCR] & (OMEGA 28w ) 5 Ni-

NTA matrix #F ( Amersham Pharmacia /A &) ) ; HRP 3
LRI IgE HUik AEY R bR bt A TeE $Uik
HRP FRic i 855 R AR (KPL A #] ) .
1.2 b A kL

pMDI18-T #§ A& ( TaKaRa /A 7 ) ; J5 4% 5 ik 2 4k
pET-32a ( Invitrogen 2% F] ) o 5@ FE & A o K HF T
Topl0 F 4k , 235 18 Bl g R A 18 origami B 4k , 2

1.3 i3

A Ay 3k sk Y AR Mg (20 1) i TR L
B e AL fdt RN ML VE O A S & BRI, 3 6 A
T -80 CHH.
L4 JF 558 sl ikit

M\ [ E 52 A 45 & 0 (NCBI) [ GeneBank
B E N 2 27 M IRASW I B-LG MR T Y.
FII ] Bioedit B4 X 33 26 77 51 4 A7 [6] PP L X, B o
HARSFIX R, F4s S IA N RGBT #hE BT
W5R F B o FIH Gene Tool F 411316 a4, L
W Bl ¥ A 5'-CGGATCCACCAAGATCCCTGCGG
TGTTC-3", F it 2l ¥ K 5'-GCTCGAGCTAGATGTG
GCACTGCTCCTCCA-3', FAES| Wy b R W4 B
BamH 1 1 Xho 1 [l Y7 &5 A48 3 i 2 15 31 B¢ 5 Pk
519,519 LA T A
1.5 ZLIRE RNA (25U RT-PCR § 4

A FUHR R F Y L B 52 3 . RNA R BCR
H QIAGEN /A #] ) RNeasy Mini Kit 42 B2 24 RNA
Sm kS MO R G Ui 45, DB RNA i #Ek
EAT 30 5 S USRS — 4, PCR N 5514 : 94 °C il
AR PE S min;94 CASME 30 s, 57 CiB k30 s, 72 C
FEAH 90 s, 2 30 NIE IR i JE 72 C A& 110 min,
PCR 7 ¥ 38 ik Byt g W 46E e W Dk 2 A7 A 0, JF U0 Jie
Wl
1.6 RT-PCR j= ¥ i) 52 b Fill /¥

Ml a4k 1 RT-PCR ;=4 5 pMDI18-T # {4 i
i, AAES EE AL e TR KB AT IR Top 10, &
N R ZE (Amp) LB A 4T M i i , — &8 43 18 % PCR
Bk, —#8 2> LB/ Amp 15 5%, Wi 7% PCR 5 iR )5 19
PETR 7% 35 7% J5 /D i 3R USURE , T ] BamH T 1 Xho |
ity ) % 5, 520 BRI ( BT AR TS8R o
1.7 EH 2 3RIK TR

PCR = ¥ % 3| pMDI18-T A, 5 b X o #1 14
Topl0, 7% PCR K BamH [ #1 Xho [ W JifF 4] % %,
BRIV P v B2 HBUBTRE , BT 45 B KL 5 5t 4% 3 3k 4R & pET-
32a 43 Bl AT XUEEYD K AR5 19 5L v Be 55 pET-32a
() D) 7= W AH B2, M i A R R TR, IR AR K
7 FT B origami, [# 7% PCR %58 , ¥ B PH M BokL , 2R 47
ML) %6 5, BH P o B 6 D 7 25 0 (b o A AR KO
K58 ) J5 TRk
1.8 B-LG iz Bedz i Rk f a4k

PRI B T Y5 85 9% 0l R, # 5% b B R R T
1000 ml LB 3555 (&) ,37 CHREZHED
A600 nm #| 0.6, /i1 IPTG (1 mmol/L) , 43 % B ik 5
J5 2.4.6.8 h 1Y G AR B IS IR T M T i R R H Uk
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(SDS-PAGE) HLIK B UE 5 F 4. BN R B R &
R FER, BOWERMK, &5 T 20 mmol/L
Tris-HC1( pH 8. 0) % v ¥ 88 75 B A, BCHE | 3
ULYE SDS-PAGE 43 #7 . 11% % 11 LA VA 8 % s 77 7
BB 2R FUE BT AE (NI AR) glifk, 43 31 40,100,
300 mmol/ LA Ji Bk W Uk M3t , 1AC 4R 25 A~ 6 B2 1k 0 Wik
W4T SDS-PAGE 73 #fr . 3% J5 F Broadford 2 il
FE B TR
1.9 West-blot #1 ELISA #i H (¥ 25 11 (4 47t J5 14
West-blot: 55 2 75 [ SDS-PAGE i Jk , ¥4 fil§ iz £F
Yt FMEREE ) 2% 4 M35 FIEE 11 (BSA) 4°C 35 4]
B 1020 B B AR 0 O E R R M AR
37 CHER 2 h; il A £ TBST ( TBSP/0.05% Tween-
20) Fii B (1: 4000 ) HRP 47 ic 19 S 40 Bl IgE Bk,
37 CWEE 2 h 5 VL B REAS B B k47 58 J5 #B JH TBST
Pk 3 (5 min/WR) o K BE A BT 6 1 ) 9 — S SE I
e (DAB) JEE W8 T o, WK PRk 20k B 8

B, WLEE 45 2R o ELISA BRI #1 22 wh il (pH 9. 0) 4%
MR 1:1.,1:20,1: 50 M B4l L J5 1) B-LG W A Bed H
4 CHPHIR ., 37 CBSA B[] 2 h, 4=k Gl 8 &
LA 9 — 0 (120 B ) , [ B ekt BRI 38y B P )
BRI R M 2 1 g 25 FUXT IR L 37 CHEE 1 h, JimA
AP FERIC I PIA IgE (1:2 000F K ) 100 wl £ 24 —
P0,37 CHEH | h, 15 HRP FRic i 5E & 8 MR bR
CHEAT RO, B e TMB 2 4, il B 3l B b ASCAS
AgsofELo AN 4 YT, P (EAR IR

2 BRESW
2.1 JFHEE DL K B BE XY O

FIJH NCBI %4fs P f i) BLAST 4 B-LG & [ fir
RIS A FER P 5 5 GenBank " (1) H & ¢ % ¥ 47
[F) 5 20 T, 2 B[R 8 1) 27 S B 4 sl ) ) i
B-LG, 1] Bioedit # 4, 73 #fr HARSF Fe 51 (LI 1) &
SFIF 4R 103-180 2 FE R .

F1 27 DR B-LG RSFIF S5 47

Figure 1 ~ Conservative sequence analysis of B-LG of 27 varieties
O O O e P T e I e
5 15 25 35 45 55
quanchang MKCLLLALAL TCGAQALIVT QTMKGLDIQK VAGTWYSLAM AASDISLLDA QSAPLRVYVE
T R O P P PV RV PR I I P
65 75 85 95 105 115
quanchang ELKPTPEGDL EILLQKWEND ECAQKKITAE KTKIPAVFKI DALNENKVLV LDTDYKKYLL
R O O P P O
125 135 145 155 165 175
quanchang FCMENSAEPE QSLVCQCLVR TPEVDDEALE KFDKALKALP MHIRLSFNPT QLEEQCHI*

2 AR EUR B-LG Y Tk FBHTR R AL HAEYCIR b B b i AL 1 (B0 3R AL 1Y 200k R 4k ik
BT R R4 FRR ) B it ve B TR 11 &R T 91 (B h I fiE)

Figure 2 Amino acid sequence of B-lactoglobulin. Amino acid residue sequence in bold and underlined corresponds to the

sequence of the three IgE peptides identified and Amino acid sequence the study cloned. The numbers on the top of the

figure in dicate the position of the amino acid sequence in the native B-lactoglobulin. The cloning amino acid sequence

in the experiment ( middle box).
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FIETRTF ] 41 ~ 60 {37 102 ~ 124 {3 149 ~ 162
37 o B R A TR T R R A v A 27 AR
AWy R B-LG HEAT R SF ) 51 43 B W] A, 103-
180 fL A LRSF P 41, AT IE4F & 5 102 ~ 124 {i Fl 149
~ 162 i, B X AETE T 2 s W) 4% 57 07 91 o 14 3K 7
A FBER AT HIR — L 1Y fi g8 T MR WL AGE , AR
A A 102 ~ 124 {37 149 ~ 162 {7 B 14 5F K Bt
HEAT S SR MR FE , L SR A Ta] ok s 8 1 =2 (8]
1) 58 SR AUAS [R) Py il B-LG 1 A I U 88
2.2 4 B-LG iz Bt X FEH () PCR 91

FEHUH 4R B RNA 28 5% 5 5 7l cDNA B — 46
SRIG LA i, S 9 647 PCR 47315 438 iy ™
Y& BENEGE R Uk (18 3) , 78 264bp 245 H — 5
RN B T E A AT .

bp M 1

M:DNA Jp7 i bnifi; 1 35 19
B-FLERE A — 2N A Bt
B3 A0 EE R gLk EH — &N
S BLiy PCR 74 3k 4]
Figure 3 PCR results of a fragment of B-LG in milk

2.3 RIRHAK AL EE AT % e

PRI 7% PCR %58 Oy PH % 19 35 41 32 38 ok
4T BamH 1 F1 Xho 1 KU U) F1 Byt B W B8 1 FELTK 53
B, 25 R I 4,36 A9 B-LG iz N Br R /gy
h 264 bp, 45 B 5 B K /NEAF o BHAE S RE ) DNA
P50 0 R 45 R R, B-LG R SE IR B IE R Y,
I I 2R 3R A A R )
2.4 B-LG iz BRIk

28 C£ IPTG 53 4 h AR HAHE A, KikEH
47T SDS-PAGE ik , % i 5 W G €8 1 /s 76 A X 53
T 27 kD e A7 b AN R (kA i B, B
AET o3 Bt et 5 000 25 SR AH A (DL 1AL 5-A) o B iR TR
PS5 3 S35 RTCVE AT AT v M 4B, 45 2R UL 5-
B, KA HE A E L EDLVE R EE A . R pET-
32a HifA 57N 6 A ERRARSE R N HE AR
BT 0 7 ik sl S48 1, #E47 SDS-PAGE 4341, ] 300
mmol/ T WK I JI 1) W v 5 A7 R i s 2 1 H i
(WK 6), #RJ5 H Broadford 150 & 8 11 ¥k B, 1% Fr
BEEE 1M BE 0. 35 mg/ml,

bp M 1 2
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M: DNA 7 F i brifE; 1-2: 28 BamH [ 1 Xho 1
XU U] () 1% K TR R B 114 T 2H 338 BURE
K4 5 RIKEME BamH 1 A1 Xho |
A XL U1 45 5
Figure 4  Identification of recombinant plasmid by

Double Digests with BamH 1 F1 Xho |

[ 5-A M:EASTRC BT 2 h HREHR
B 2:EF 4 hs 3R 6 h; 4R
Bl 5-B M:EESFERC 1P 6 h 58
WAARTIYE; 2:95 % 6 h 5B W AR #Y
s AR5 iR g-FLERER M — A BIX
EHE e RIE AL
Figure 5 Expression and Purificationof recombinant

a fragments of B-LG

kDa M 1 2

K6 35 s g-FLERE R
—A R B X A g At fk
Figure 6  Purification of recombinant

a fragments of B-LG

2.5 B-LGiZf BuE AP RS E
UL R IKH FH Western-blot BRI , 25 R AE
FAXE o0 1 i 90 27 kD Ak A Bt i U 2 (L
K7) AU A s e 5 5 S 1k TgE O, B
APUSIEPE . ELISA 354G I 52 56 25 28 (UL 1&T 8) &k
AN BOWA B PR . % Be S A
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K7 AifLfE A% E A E Y Western blot 734
Figure 7 Immunogenic analysis of purified

recombinant protein by Western blot analyse
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Figure 8 ELISA analysis of purified recombinant protein

of the fragment of B-LG
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