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Abstract: Dermonecrotic toxin (DNT) is identified as one of the most important virulence factor of Bordetella bronchiseptica.
The complete coding sequence (4 356 bp) of the dnt gene was cloned into the prokaryotic expression vector pET-28a, and expressed
in the Eschierichia coli BL21 (DE3) under IPTG (Isopropyl-B-D-thiogalactopyranoside) induction. The recombinant His¢-DNT
protein showed immunological reactivity in the Western-blot analysis. The recombinant protein was purified from crude lysates of
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BL21 harboring pET-DNT with the purity of 93.2%. Hiss-DNT showed the dermonecrotic effects in the infant mouse assay.
However, rabbit anti-serum against recombinant DNT protein could neutralize the dermonecrotic effects of native DNT to the infant
mice in vivo. These findings suggest that the recombinant DNT protein retained the characteristics and immunogenicity of native
DNT. Furthermore, this approach could be used to induce active immunity and serum immunoglobulin for production of a passive
therapeutic reagent. In this study, we have shown that the recombinant His¢-DNT protein retained the characteristics of native DNT

of B. bronchiseptica, which built a good foundation for the further research on the structure and function of DNT.
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Wit 12% SDS-PAGE 3 #riE H R ERHE .
His-band purification kit 77 & X £k =9 (4 M
Hisg-PRN) #EA74fifk . ik i im it 73 6O ik
AT , 4l 25 SDS-PAGE Hiyk Al Bio-Rad Quantity

*1 XWHFRASIY
Table 1 PCR primers used in this study

One program (£ [# Bio-Rad 2\ #)) #E47404r . %t 4lifk
)45 F I8 =W EAT Western blotting 2347, —¥Hi bk
S% DNT LIy (W A 3£ Sigma-Aldrich A #]), —
PR AR A AP B AR IC B SE B 196
1.4 FRRARIAFEIR I

% SCHR[61T 34 Jr v , % Bb B bk HHO809 7 77
A 15% BT 43 A 1l 1 8- 22 [OF A B RER , JF X
iR kAT K% DNT M2, Jf4e 1.3 frik orik
HEAT VR BE RN AL B 4387 o FF EE 41 B 1 Hisg-DNT FIK
SR DNT YR £ ik 3o 100 mg/L, 38 i S 7 T
w5 HELEL (50 pL/R). AR 87
oW A W K IV (48 56 'C/K A 30 min) DL &
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Gene Primer Sequence (5'-3") Restriction site Size (bp)
P1 CATGTTGGATCCGTGGATAAAGATGAATCGGC BamH 1
ant P2 CTATTGAAGCTTTTAATCAAGTTTGCGTGGCA Hind I 878
P3 CTTGTTGGATCCGCGTATGCCGATGCATTG BamH 1
dnt P4 CGTATCAAGCTTTTATCTGTAGGCATTCCCG Hind I 1854
dntC P5 CAAGTTGGATCCTGGGACCGTTGAGCGAG BamH 1 1832
P6 GATTTCAAGCTTTGCGATTCAGACCGGCG Hind I
ATG (1) Sma 1 (807) Sca I (2 555) TGA (4 356)
f -

— dntN -

(876 bp; -39-83
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Fig. 1  Structure of the constructed dnt segments.

Journals.im.ac.cn

PS  dmC1832bp(2531-4362) PO




P 2 A SR L BB ERAT TR B SRR P28 3R 1) o 2 3 3k B LA W)

1725

%2 EWHEH Hise-DNT BYZLR K EAIASE IR IG 45 R

Table 2 Dermonecrotic effects of Hise-DNT in the infant mouse assay

Lesions in the infant mouse assay

Group The results
1 2 3 4 5
Native DNT +++ +++ +++ +++ +++ Severe lesions
Hiss-DNT ++ ++ ++ ++ ++ Moderate lesions
Inactived native DNT - - - - - No lesions
Inactived Hiss-DNT - - - - - No lesions
PBS - - - - - No lesions
Note: “~”, no lesions; “++” and “+++", moderate or severe lesions.

15 ZL5RFE KRS BE s 36
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1.4 th4R I R AR DNT #8511 50 pg ¥2JiR G, 37 C
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GenBank [ /A7 A9 dnt FE[A (Accession No.
U59687) ZifhIX 41+~ 4 356 bp, i 1 451 />4 &
2, HMMTOP IRy Hrai iR ], DNT (&t
WP HAFAE LA B IREIX, T 2955 99~118 &R
], Xt T DNT 155 BFsI0; &1, ProtParam %k
s LW, DNT M4 745 h
C7186H11258N204002092531’ Eﬁi/t\t pl {Eﬂ‘:’ 620’ Egﬂﬁ%
ol 94.83, AFRUE RN 40.75, JE TAGRUE AR
S

ABEGEH, 4 PCR F“HWI#EAT 0.8% HUARHHEEI
HLUKREI , FREIEIIY IS T dnt LM 3 DB
dntN . dntM F1 dntC, #3414 F- Be K /N3 51k 876 bp .
1 854 bp 1 1 832 bp (/& 2A). 1) %5 45 F W,
AR 3 ASEYFR pET-dntN . pET-dntM Al
PET-dntC ¥JIEH (& 2B). )5 AL dnt 3L & 1
FigDI437 5 Sma T 1 Sca T ¥ dntM F1 dntC Bt v b %]
PET-dntN _FHJEES A dnt 455 X 4 356 bp AY T
4H JFkL pET-dnt, # pET-dnt #£4T BamH I #1 Hind I
XUEEY), 453 K/N A 5 000 bp Fl 4 356 bp 22471 2
i, S5 DNA FBAEfT (&1 2C). M3 4h ALt
— W] dnt L F BEAE pET-28a £ ik 2k A rp 15 3 1F
B, AUFSE TR dnt 2 3L FS] S GenBank
NI 3 ANP 41 UB9687, AB020025. E17214 i
HERF I R IR 7E 99.6% L ;5 A 6 MEHIRK
A, AE A N EIER KR
2.2 DNT ByFIAF0 Western blotting 5> 4f

SDS-PAGE Z5 R % W] (&l 3), &% pET-dnt 5 41 Jit
i) R IAFTF I BL21 #E24 145 kDa AbAg BH g Ay ik
L DML AEAE, 5 LARTHRIE 0 1% 8 10
T RN AT, pET-28a 2 A ) BE AT X 1 1)
Fik7F . 4 Bio-Rad Quantity One program #4743
Mr, EHEN Hise-DNT A A& 5 F KR E A K
42.3% ., $RMIRAZ S M, I A AR A
T A 4ifkik & His-band purification kit #Ef74iifk
J&, 1BFIEER R 302.1 pg/mL . ZiEE Ny 93.2% WA
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Fig. 2 The amplification of dnt gene fragements and identification of the recombinant plasmids by enzyme digestion. (A) M: marker
DL 2 000; 1, 3 and 5: PCR products of dntN, dntM, and dntC fragements; 2, 4, 6: negative control. (B) M1 and M2: marker DL 15 000
and DL 2 000; 1-4: enzyme digestion analysis of pET-dntN, pET-dntM, pET-dntC and pET-28a by BamH 1 and Hind III, respectively.
(C) M: marker DL 15 000; 1: pET-dnt digested with both BamH I and Hind III; 2: pET-dnt digested with BamH 1 .

kDa

Bl 3 FKiAFHIRY SDS-PAGE # Western blotting 5 3
Fig. 3 SDS-PAGE and Western blotting analysis of the
recombinant Hisg-DNT proteins. M: protein marker; 1 and
2: cell pellets and supernatants of Escherichia coli BL21
harboring pET-DNT plasmid; 3 and 4: crude lysates of BL21
harboring pET-DNT or pET-28a plasmid; 5: purified
Hise-DNT; 6 and 7: Western blotting of the purified Hiss-DNT
and the PBS control with anti-DNT. Hiss-DNT proteins are
indicated by the arrow.

R H Hise-DNT (& 3), Western blotting 7 #r2 ,
H 2 DNT 4 [ Hise-DNT 6% 5 KSR DNT 1HTILTH
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R B 1) B i
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4 FEHEH Hise-DNT 86 S M IR K KIRTE
Fig. 4 Dermonecrotic effect of Hise-DNT in the infant mice. (A) Inactived Hise-DNT could not cause lesions (arrow). (B) Natural
DNT could cause severe lesions. (C and D) Hisg-DNT could cause lesions. Lesion was showed after being wetted with PBS.

5 DNT HYFLER B ARSASE R ETIRIE 45 R
Fig. 5 Inhibition of dermonecrotic effect of DNT in the infant mouse assay. (A) Natural DNT neutralized with rabbit anti-Hiss-DNT
could not cause dermonecrotic effect (arrow). (B) Natural DNT could cause severe dermonecrotic effect (arrow).

Journals.im.ac.cn



1728 ISSN1000-3061 CN11-1998/Q

Chin J Biotech

December 25, 2011 Vol.27 No.12

3 Wi

Bb iy dnt J£[A 4K 4 356 bp, [E4hE 4
ity D) BE PR A IS 2438 VR AR I dint JEERL, i Rl
PCR k. HBEIAM AL E DNA BE
Pl AT 4, ARMECRIE - B A PR BB, S LA Tag
DNA RAFY 3K B, B934 iR R, 5ea ok
By sy Ik, 2 =Bep 8 dnt JEH, A
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TSR ARG LR . dnt JE AR AR IR O E— 2
W55 DNT B R E AL S BT R T
BLilt, 7 HXF T8 R AR AL H LA S0 AL i iF 52
PR T IL0 AR

LR BRI R G R R, BREY
Hisg-DNT fik T K £k DNT &R LY 2E 8, (H)
SRBE NS B B A T S AR B 1Y B IR IR AE . H AR
1 RLAL R AOE U7 A 2 Hs PR AR ) — A =
I, B 28 vk | B AL, 6 PE HEERR AR A
XL R R HER L5 M IR W) Hise-DNT 1Y A= 921
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