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Recombinant Expression of TBW16 Allergen in Tartary Buckwheat
and Preliminary Analysis of Its Targeting Binding Protein

CHEN Jiao,ZHANG Xuebin, WANG Lei, CHEN Peng”
(College of Life Sciences, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract; Tartary buckwheat 16 kD allergen (TBW16) is located in seed embryo and its biological function
is still unknown. Based on the TBW16 sequence obtained from the seed-filling period cDNA library of tar-
tary buckwheat, prokaryotic expression vector pET47b-TBW16 was constructed and TBW16 was success-
fully overexpressed in E. coli BL.21 Star(DE3) in form of inclusion bodies. The TBW16 was renatured by
dialysis against gradually decreasing urea solution and further purified by cobalt chelating chromatography.
TBW16 was then coupled to Sepharose CL 6B activated by 1,4 butyl glycol two glycidyl ether, and the
TBW16 interacting protein was obtained by affinity chromatography protocols. Result of MALDI-TOF
mass spectrometry showed that the TBW16 interacting protein has high homology to bacteria porin. This
result laid the basis for further revealing the biological functions of TBW16 in tartary buckwheat.
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W3R 16 kD 33 #f it ( Tartary buckwheat 16 kD
allergen, TBW16) & ENL T # F L i1y £ 83 &
H 2R TBW 16 i 5 8 F1 Y A= 9 2 2 RE 1 R A BF
FEHRGE L R o #78 TBW16 3 S50 A4 924 T g
AHIF 5838 2 A4 8 TBW16 3 i i 20 3R 1 1 A% 36
IREAR R TR SRR A T 0 AR A I R R [ E Ak
TBWI16 25 1 . FI FH 2% A2 A 09 J7 X 43 29 H 8 ) 25
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1.1 # #
JFA% F2 ik Ak pET47b.pTriplEx2-TBW16 , Kk
1 FF 1 B Bk BL21 Star(DE3) fil TOP10 ¥ A 525

ERAT .
1.2 /F &
1.2.1 TBWI6 B8 EEZREFHMEHE HRIE

TBW16 i2E F 4R IX (393 bp, &5t 5 GO496294)
Fe A A B, LiiFsI I F (5-GGCTCCCCG-
CGGGGAGAGATGAAGGCTTCGATTTAG-3. F &I
20 Sac EEYINLED » FHESIPIR, (5'-CGGCCGCTC-
GAGTTACACATAATACCAGTTTCCTCTAGAGT-3',
THRIL R Xho T BEVINL S o LAAS 5256 %5 56 1 44
kL pTriplEx2-TBW16 S 84k #47 PCR 473 .
P4 .95 CHIAETE 3 min; 95 ‘CARPE 15 5354 °C
BK 25 ;72 "CHEAR 30 ;30 MG, 2lifb)Emy-
K47 5 AR HAR pET47D [6] 0 H] Sac 11 Xho 1
T3 RUEEY » [ S B0 7= 28 T4 DNA Ligase & $244 £
FIRBAR pETATb-TBW16 , XJ 11 20 5 i 47 XU D) 4
SE I 3 IR J5 % Ak 2238 Tk BL21 Star(DE3)
1.2.2 TBWI16 IHEMIFESRIE F EYLR K54
A BL21 Star(DE3) Hr, Pk F g B 35 Fh T 5 mL &
50 pg/mL RABE R M LB K37 5, 37 “C il i Bk
F. WH KGEWH 1 100 1 Fo i 85 & R IR %
20 mL LB i3 3h 2 OD {H 2l 0. 6~0. 8,1
AR PTG AW K 1 mmol/L, ¥ 3 6 h,
BB L mL R IniE S0 IPTG B 18 A 4 R
BLO W E R K. A 1 X SDS-PAGE I #f 2% vh i &
TR K A 5~ 10 min, 8.0 J5 B #E1T
SDS-PAGE,
1.2.3 TBWI6 BHEMS B4 Wikl
b K S U R 3R R R S In AL/ 10
R pH 8. 0 By 2447 2% wh % (50 mmol/L NaCl, 20
mmol/L Tris-HCD) , # 7 5 # 20 min, .05 5 I
WM AGE & pH 8.0 i A AR Uk % 22 i (50
mmol/L NaCl,20 mmol/L Tris-HCl,1% Triton X-
100) EAEPUVE 875 5 min, BE DL PR 3~4 1K,
PRI JT I AGE 24 1A pH 8. 0§44 T8 14 V45 % W (50
mmol/L NaCl, 20 mmol/L Tris-HCl, 8 mol/L J}
) UK B RUTTEL 2 h,

BB FEG R Al U O R R AT
AT 12 000 r/min . 4°C & .0 15 min, 55 A
BT AT A FWE IR R (6,4.3,2,1,0 mol/
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L) i3 Bk (pH 9. 0,50 mmol/L NaCl,20 mmol/L
TrissHCD th AT G218 B6 E B A 6 ~8 h. Kt i
M EER 12 000 r/min 4°C .0 15 min, FIE5S
SERFRE) 2 X PBS(pH 7. 8,0. 1 mol/L Wik £ 2% nh
W& 0.6 mol/L NaCDIR G . 2518 FRET 2 1X
PBS ~F-fif 1 () Talon resin £ I, H] 6 f5HAKRFRAY 1
XPBS Ve A« H . BJ5 & A 150 mmol/L B M
B PBS Ve HAndE ., HAnE S pH A 8.0 1
B M (50 mmol/L NaCl,20 mmol/L Tris-HCD) %
MG —20 CLRAF,
1.2.4 EFMFHELZLED TBWI6 T HEEH
#J Western blotting 47 17 3% A 3 A A i & SDS-
PAGE 43 & 5 T# % %2 0. 15 pm i NC i 1,50
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B2 5 hy KA KPE & 100 mmol/L NaHCO, 7% 1
W5 & HUEE R Tris-HCl J5 19 TBW16 i )5 &
F AR I S N 2 10 h ¥ 4545 s A pH 7.5
1) PBS ik 1 IKEBRIEEE A IMA 1 mmol/L
AR B A A v BE R K 3 IR

TBWI16 o i it B8 (] 25 5 25 F1 09 2l Ak« o o7 55
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W 5 RFHH 2 X PBS(pH 6. 9,0. 1 mol/L iz £k
P, A 0.6 mol/L NaCDIRA . 218 ERET 4
1 X PBS 1 13 i fH Bk TBW16 1 £ i 19 Sepharose
CL6B . JH 6 f5 AR 1 X PBS ¥ i 2% & M .
0. 1% SDS e HAREE 1. —20 CLRAF.
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2SR50
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HARMEI Y F R, #47 PCR §7 34, =P &
1 /0 1) B B A6 s P TR I &85 S B R R SR A%
HEWmH KN 393 bp —2(E 1),

¥ IR K pET47b-TBW16 4 LRIk H BL21
Star(DE3) i S )54 SDS-PAGE 43 #7 (& 2) .78 16
kD B I A B 5 7 S 3R A Ak ORI 0 i
T3¢ TBW16 ()43 T &8 K/ANHFE

TBW16 3o 0k 1 7E K A1 78 o 32 2 DAAL TR 1A
ek, alifb i IR 2 8 mol/L R £ I% i [ i
Brg vk vl i m BE AT R A A . E R
Sk TR A R 4L 5 1T SDS-PAGE #37 ,
g5 R TBWI16 A 8¢ o B (I 3), 3= W] 46
Talon resin ] 52 B3 1 8508 11 1) s B 44k

M 1

2000 bp—p
1000 bp

750 bp —p
500 bp—»|
250bp—»
100 bp —»|

Bl 1 TBWI16 3751 ) PCR §" 4
M. DL2000;1. TBW16 ) PCR §" 14 4%
Fig. 1 PCR amplification of the coding sequence of TBW16
M. DL2000; 1. PCR product of TBW16 gene

M 1 2 3 -+ 5 6

116.0 kD—»
66.2kD—» s

&l 2 TBWI16 i 5 5 % ik 1 SDS-PAGE 4347
M. # H Marker; 1.3.5. S ATX IR 52.4.6. S RILH K
Fig. 2 SDS-PAGE analysis of the expression of TBW16
M. Protein marker;1,3,5. Uninduced cells containing pET47b-
TBW16;2,4,6. Induced cells containing pET47b-TBW16
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2.2 EFMMFIFELITED TBWI6 F BHE Western
blotting 43 4

PRI Tl 1 B ATl i A RS 3 9 Bir By vy 3 b
FOE 4, A i B F L L TBWI6 it U5 Bt i
il % 14 22 38 BEPUAA S —HT . HRP AR 19 1L 3 5t 5
1gG N — ¥ #t 17 Western blotting 73 #7 (E 4,B),
TR TBW16 KRR A SRS W15 5 &
S BE A TP T B A A G S T OO L 2 2 K 3
e, JULF BHURHURSE G5 5 . LB TBW16 7E T Fb
T BT A S R AR 0 B IR S AT R R R
F DU 5 Z AR T B AR A .
2.3 TBWI6 W EE &

Fr 2 TBWI16 o 5t H s i b Tris-HCL 5
Sepharose CL 6BLL 1,4 T 5 — 45 /K H vl BE 35 4

45.0KkD —p - 8
35.0kD —p w—

-
25.0 kD —p [

18.4kD —»
14.4kD —»

K3 gifb# A SDS-PAGE 43 #7
M. % [ marker; 1. 4lifk i) TBW16 & [
Fig. 3 SDS-PAGE analysis of purified TBW16 protein

M. Protein marker; 1. Purified protein

B4 R R REF 5 b TBW16 & &1
Western blotting 43 #7
AL TR0 RS R kRS 1 R 5

B. TBW16 % Western blotting 43 H7 K il
Fig. 4 Western blotting analysis of TBW16 content

in different germination stages of seeds
A. Characterization of dry seed and different germination
stages of seeds;B. Detection the content of TBW16 in dry

and different germination stages of seeds by Western blotting

AL B IE SR A AT R I 45 S W 3R AR AR
HIZE A, 0. 1% SDS ¥E M H #x 8 H J5 & SDS-
PAGE HLJk K (] 5) . F 1 %4 T &4 R 40 kD
P14 254 3 IR AT O
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XTI S vy W AT UL 8 B gkl #E 4T MALDI-
TOF i #r &5 R 8on . i HARE (1 3 5By
K. LQYALYDQK. A, R. STVSLAGGFGEVR. L #I
K. AHQISLGYVHNLSK. R( & 6) ., 2 5 NCBInr %k
M 1 2

116.0kD—»

< AT

Target protein

K5 TBWI16 & {548 [l 25 5 25 11 19 SDS-PAGE 7347
M. ¥ H Marker;1.2. H¥rEH
Fig.5 SDS-PAGE analysis of TBW16
targeting binding protein

M. Protein marker;1 and 2. Target protein
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B o 1. A-TT P 4 KT I T AL 3 R B R . AT
RG] AR I LR T TBWI6 ) 36 4y [ 22 1k, 7] B
T 1] 7 A BE BE A SR A B2 18] 51 10 A4S Bk 5L Y
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B 23 )AL BE L FT 52 8 Fr 40 19 R 1 45 B I R e R
AL

ARUFFHIAUESL & FF TBWI16 B0 45 5 H A S
20 T L R 1 v B DU . R A R P 1 R AR
AL A A B 2 B9 FE AN T AR N L AL AR
Z: 55 20 GO PR 55 3 1 e R S BIF 5 e 2 ) O TR AL AR
HASm i A R R . BALERZPER
A 2% [V T 5 (8] Bt A0 R R S R A T,
ol m e 2K TR B0 T AR R A Y AT S
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