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Construction and Characterization of a Haemophilus parasuis potD Mutant Strain
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Abstract: As a transporter, protein encoded by potD is involved in the binding and transportation
of polyamine, which is necessary for the growth of cells. In some pathogens, the protein is iden-
tified as a virulence-associated factor, but of which the function is still unclear in Haemophilus
parasuis. A potD mutant strain SC1401ApotD: :kan was constructed by the natural transforma-
tion method. The growth curve, the ability of autoagglutination and biofilm formation, serum
resistance ability and the virulence to mice of the parental strain SC1401 and pozD mutant strain
were measured. No significant difference was observed between the parental and mutant strains in
the growth curve and the ability of autoagglutination and biofilm formation. However the
potD mutant strain showed an obvious decrease in serum resistance ability and the virulence to
mice. The findings above suggested that potD gene may be associated with virulence in H. para-
suis.
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Table 1 Primers used in this study
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Primer Sequence Length
potD-1L.1 ACCGCTTGTTAGCTTTGGCACAACGAGTG 1028
potD-1.2 ACTTTGCAGGGCTTCCCAACCTTACCAATGTATTCTCCTAAAAGA
potD-R1 ACTCTGGGGTTCGAAATGACCGACCTTCCATAGACATCGCTTAAA 1 028
potD-R2 ACCGCTTGTGTGTGCCAAAAGCCTCAATA
Kan-L GTAAGGTTGGGAAGCCCTGC 035
Kan-R GGTCGGTCATTTCGAACCCC
potD-L CATCTTTATACTTGGACAGA o6

0
potD-R CTTCGCAGCTTTTAACTCTT

TG PCR Y441 25 bp & XM T RILARIR HPS 15 USS J3 51 FTRL i 745 117
The 25 bp extensions required for In-Fusion PCR are underlined. The USS of H. parasuis is indicated in bold text
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M. DNA #XF 53 F BT dnif s 1. R AR & RPudk & W A B
2. bR URVE R 5 3. N U IR VB s 4. Up-Kan-Down A Bk
M. DNA marker;1. Kan fragment;2. Upstream homolo-
gous arm;3. Downstream homologous arm; 4. Up-Kan-
Down fragment

B 1 potD BEBHNHTIEERE
Fig. 1 The amplification and overlap extension of homolo-
gous arm by PCR
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A.PCR %5 : M. DNA X} 43 F B brfi s 1~3, 519 potD-L/R S5 ;4~6. 5% Kan-L/R %5 ;1 .4, FANHH 52.5.
G KR 3.6, IPEXTIR. B, SR AR 1. AR 52, J b

A. Identification by PCR: M. DNA marker; 1-3. Identification with primers potD-1./R; 4-6. Identification with
primers Kan-LL/R; 1, 4. SC1401; 2, 5. SC1401 ApotD: ;kan; 3, 6. Negative control; B. Identification by Western

blot: 1. SC1401; 2. SC1401 ApotD: :kan
B 2 potD BREBRBERE
Fig. 2

2.0
1.8
1.6
1.4

- -+ SC1401
- == SC1401 ApotD:kan

02 1 1 1 1 1 J
2 4 6 8 10 12 14

I} A]/h Time
ZIRR AT S RERE HRELZ K 3 NPT B K
REHP -REEZ AR

The experiments were performed three times independ-

ently in triplicates. The representative growth curve from
one of three independent experiments is shown
& 3 SC1401 #1 SC1401 ApotD: :kan 4 1< # 2k
Fig. 3 The growth curves of SC1401 and SC1401 ApotD::

kan
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Identification of the mutant strain SC1401 ApotD: :kan
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B 05

04t -
s03f :
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(B)

The experiments were performed three times independently in triplicates. The representative result from one of three
independent experiments is shown (A). Error bars represent the standard deviations of three independent experi-

ments (B)

4 SC1401 1 SC1401 ApotD: :kan B &EiFH R EMEE B TR
Fig. 4 The autoagglutination and biofilm formation of SC1401 and SC1401 ApotD: :kan
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The experiments were performed three times independ-

ently in triplicates. Error bars represent the standard de-

viations of three independent experiments

5 SC1401 F1 SC1401 ApotD: :kan 7 50 % 35 I i% & H4

FiEE

Fig.5 Survival of SC1401 and SC1401 ApotD: :kan trea-
ted with 50% porcine serum

100 -o- SC1401

%0 -# SC1401 ApotD::kan

A%
Survival(%)
3

S
S
T

(3%
(=)
T

0 1 1 1 1 1 ]
0 1 2 3 4 5 6 7

W35 A)/d Days post challenge

K H log-rank ¥ 35 LA A Hfk SC1401 Frgk 2k #k SC1401
ApotD s skan XF/NERTEJ) , 22 57 3 (P<C0. 05)

P<C0. 05 when comparing the mouse survival rate infected
by SC1401 versus SC1401 ApotD: :kan using the log-rank
test

6 SC1401 0 SC1401 ApotD: :kan Xt/ ZF 7B 8%
Fig. 6 Survival rates of mice inoculated with either

SC1401 or SC1401 ApotD: :kan
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