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Comparison of Proteome Components of Helicobacter pylori
Before and After Mouse Passage
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The mouse model is alleged to be a useful tool for understanding of pathophysiological roles of Helicobacter pylori in
the development of gastric disorders. However, it has been observed that H. pylori strains significantly differed in their
fitness in mice and even mouse strains differed in their susceptibilities to a H. pylori strain. Bacterial components of H.
pylori which could affect on its fitness in mice have to be elucidated for the establishment of the mouse model for H.
pylori infections. In the comparison of colonization ability between two H. pylori Korean isolates, 51 (isolated from a
patient with duodenal ulcer) and 52 (isolated from a patient with gastric cancer), 52 could colonize better than 51 on the
gastric mucosa of mouse. Proteome components of H. pylori 52, as a good colonizer and H. pylori 51, as a poor one
were quantitatively compared each other. Five bacterial proteins including catalase, urease subunit alpha/beta, enolase and
ferritin, were up-regulated in 52. In addition, the respective proteome components of the two strains were also compared
with their mouse-passaged homologous strains. Seven and five proteins, which included catalase, flagellin A/B in common,
were up-regulated in mouse-adapted 51 and 52, respectively. Among the fourteen identified proteins, urease subunit
alpha/beta, flagellin A/B, catalase, ferritin, superoxide dismutase and neutrophil-activation protein have been previously
known to be necessary to gastric colonization of H. pylori in animal models. The other up-regulated proteins including
enolase, elongation factor Tu and fructose-bisphosphate aldolase have been reported to be associated with acid tolerance
of H. pylori. These data provide confirmatory evidence for the importance of those proteins in the development of H.
pylori-associated gastric disorders.
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H. pylori 51, 525 =7PAAAT2A4&8<Q1 Pefsat
Ejylol 2e] 2|23 (H pylori Korean Type Culture
Collection, 77thgtaul)ol| A Ao} AREs}SITh a2
2ol Ws B3l H pylori 755 37ColA 853
% amphotericin B (8 pg/ml), nalidixic acid (10 pg/ml),
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C57BL/6N FvB
p=0.04
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4,000 [ )
=
T
£ 3,000 L -
o
E Figure 1. Mouse colonization abilities
S of H. pylori 51 and 52. Mice were in-
z 2,000 -00- ® [ oculated with H. pylori twice for two
8 consecutive days with a dose of 2 X 10°
© cells. Mice were sacrificed 2 weeks later,
antrum and corpus were separated and
1,000 ® ® H. pylori was examined from each tissue
. oo ° by plate counts. Each spot represents the
CFU count from one mouse. According
0 - ' 2. _‘_ to Mann-Whitney U test analysis, there is
a significant difference between 51 and 52
Antrum Corpus Antrum Corpus  Antrum  Corpus Antrum  Corpus in FVB corpus colonization ability (p =
(0=%) (n=5) (=5 (=9 0=5 (=9 @0=%5 (=9 0.04). The horizontal bars within each
H. pylori 51 H. pylori 52 H. pylori 51 H. pylori 52 group represent the median value.
2 s =599} ATHp = 0.04, Mann-Whitney U test). ]9} 7= Z2¥E E
= I ATl M = H pylori 525 50l & o,
4 1} H. pylori 515 Fds0] W& 2 AA33Th
O A 2= 2 H. pylori 511} 529 THEHF| H| !

H. pylori 51, 525 Z}7+ 5v}g]e] C57BL/6N wl-$-2=0]
ZAANZ A H pylori 52 57 259 9o =
58 Aol £2E WHH H pylori 512 5vlE] 250
tiste] %S YERNA S THFig. 1). H. pylori 529]
Zad Mdds o] Ho 370 cfivmouse, 9155l
4 2,200 cfu/mouse X T

FVB v}¢-220 H. pylori 525 8 7%~ C57BL/6N®
Aot U suke] RFellA zhelo] g1k 7
H Al Gl A o 240 cfivmouse, $E- 0l A]
Hat 2,900 cfu/mouseZA] CS7BL/6NIA ke ZHje}
Hlaek wf FAA o= Folgh xtol7} glATHp = 033 2
p = 0.52, Mann-Whitney U test). H. pylori 51 7Z+3A171 7
- C57BL/6NA o= &e] 5vte] 2] FVB vk~ 5 21}
oA o] - HAThFig 1). 7FE At G
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Atk FVB vk$-20ll that H pylori®] 7+9%5-S 527} 51
o Hjgte] fIE-EelA BAK R FofstAl EAl I
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FaH 71995 A o]u|X|(proteome map)E e H|nlgk A
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subunit alpha, urease subunit beta, catalase, enolase 2 ferritin
o] vk AdFol =2 H pylori 52914 5190 |5}
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2 H. pylori 51914 superoxide dismutase, ATP-dependent
protease binding subunit, glutamine synthetase, neutrophil
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Figure 2. Two-dimensional gel electrophoresis profiles of H. pylori 51 and 52. A total 100 pg of whole-cell protein of each strain was
applied on 170-mm IPG strips with a range of pH 3-10, followed by 12% SDS-PAGE, and visualized by silver staining. The bold numbers
with thick arrows represent proteins that are strong in spot intensity compared to the other strain.

Table 1. Identification of differentially expressed proteins in the whole-cell protein fractions of H. pylori 51 and 52

Spot intensi Wi
IS\I% OE Protein description S)Zr;‘: MWp(IDa) / (n=§, mean it}S/D) u}?gzglgggn
51 57 (fold variation)
1 Urease subunit beta HP0072  61,683/5.9  498.40%376.97 1367.38+1013.2 52(2.21)
2 Catalase HP0875  58,630/8.7 57.14£59.41 185.74%£51.35 52 (3.31)
4 Enolase HPO154  46,562/5.5 18.631+32.26 180.33+18.31 52(9.68)
5 Urease subunit alpha HP0073  26,539/8.9  203.61%£352.66 509.021+194.70 52 (2.50)
8  Ferritin HP0653  1,9286/5.6 150.12+134.92 667.721+298.33 52 (4.45)
3 Glutamine synthetase HPO512  54,513/6.0 67.55+28.73 3.91+6.78 51(17.28)
6  Superoxide dismutase HP0389 24,518/6.0  863.13%+53.83 417.63164.16 51(2.07)
7 ATP-dependent protease binding subunit HP0264  96,638/6.2 298.51+163.37 43.08+74.61 51(6.93)
9  Neutrophil activating protein HP0243  16,933/5.8  1404.04%309.76 324.691283.82 51 (4.09)
*Spot numbers are shown in Fig. 2.
QoA Ziot RE ChE BT A 5 Il 20 o) SV W T MALDI-TOF-
MSE &3l Aol o] Folx]l Tule 5% O % catalase®t

FVB oh2o] 2130 e 2nE Albe s
H. pylori 52719} 7+ o] = neutrophil activating protein®] UH(Table 2).
o217 gE A oMAE FE HustSIthFig. 3). F ohg-2ol W3 s o] Sk H pylori 51 %] FVB

o
H
18170e] wh wbae A% wlmste] 709l Aol Wlal 3F vk g AFe] BuAE Bkl % 2057le) vy
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H. pylori 52 after mouse-passage
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Figure 3. Comparison of two-dimensional gel electrophoresis profiles of H. pylori 52 before and after FVB mouse passage. 100 pg of
whole-cell protein of each strain was applied on 170-mm IPG strips with a range of pH 3~10, followed by 12% SDS-PAGE, and visualized
by silver staining. The bold numbers with thick arrows represent proteins that are up-regulated after mouse passage.

Table 2. Identification of up-regulated proteins in the whole-cell protein fractions of H. pylori 52 after FVB mouse passage

Spot intensity
Spot No.  Protein description Gene codes MW (Da)/pl (n=3, mean + SD) Fold variation
before passage after passage
1 Flagellin B HPO115 53,882/6.1 9.05t15.68 21.82+18.90 241
2 Flagellin A HP0601 53,284/6.3 54.44149.15 175.89£152.20 3.23
3 Catalase HP0875 58,630/8.7 185.74+51.35 404.71£282.79 2.18
4 3-dehydroquinate dehydratase HP1038 18,483/4.9 35.25+61.05 154.76+134.09 4.39
5 Neutrophil activating protein HP0243 16,933/5.8 324.691283.82  965.661+836.30 2.98

*Spot numbers are shown in Fig. 3.

flagellin B, urease subunit alpha, urease subunit beta, catalase,
fructose bisphosphate aldolase % elongation factor Tu 5
S (Table 3) ©] % flagellin A9} flagellin B,
catalase 5 359 Tl F HF oA upgA A T F

FHow W] F7kssnh

% 75019

AHE e waskglth(Fig 4). 7 $oll 20l o)
o]l S7HE W T o] uE TS flagellin A, IS )

0 mz
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T M-S 9180 SS1 (Sidney strain) 75 ol £
ul9-20]] ZFAAIZ] ¢1tell A BALB/c, DBA/2 2 C3H/He
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Figure 4. Comparison of two-dimensional gel electrophoresis profiles of H. pylori 51 before and after FVB mouse passage. 100 pg of
whole-cell protein of each strain was applied on 170-mm IPG strips with a range of pH 3~10, followed by 12% SDS-PAGE, and visualized
by silver staining. The bold numbers with thick arrows represent proteins that are up-regulated after mouse passage.

Table 3. Identification of up-regulated proteins in the whole-cell protein fractions of H. pylori 51 after FVB mouse passage

Spot intensity
SI‘\II)(()).t Protein description Gene codes MW (Da) / pl (n=3, mean + SD) Fold variation
Before passage After passage

1 Urease subunit beta HP0072 61,683/5.9 498.40+376.97 1029.541+827.08 2.06

2 Flagellin B HPO115 53,882/6.1 16.98+25.50 61.41£13.54 3.62

3 Flagellin A HP0601 53,284/6.3 168.68+111.58 336.54+159.49 2.00

4 Catalase HPO0875 58,630/8.7 57.14£59.41 212.16+139.34 3.71

5 Elongation factor Tu HP1205 43,648/5.2 46.50£11.78 151.06£22.60 3.25

6 Fructose-bisphosphate aldolase HPO0176 33,772/6.2 12.28+21.27 117.30+47.24 9.55

7 Urease subunit alpha HP0073 26,539/8.9 203.611352.66 880.331+535.57 433
*Spot numbers are shown in Fig. 4.
SPM326/IL-8" B! AFAEAo] 591 SPM326/IL-8 & & 53 H. pyloriSt vH-229] 4T A= o] Allste] b
T 59 whg-2=oll 7HAAIZ1 A3} CSTBL/6I A= SS1el] A E=e FA4 g (12, 13)3 T &S o
vl YA 7 rE e S BSIGL BALBeS  FAEM H3bgE FEaAE olsiat] flsiAeE vt
79~ SPM326/IL-8 3= SS1W T whe Z9lsS, SPM326/ 1A Aol 4 FE Al F s ¥EHow
IL-87= 3] #AsS oA edgirkar Rasiginh o] ARk 77k ddgsojoF & Aol
gt A A= B4 vl S H pylori] 7 2 AT AVE H pylori 513 525 £ 73] v
Qo] FEvhcH T & 9lom B H pylori #Fl ARSI ATH| HolAFAY BA L A9 B4
B A e ool Wl Uebd 4 b B4 =Y 242 Reistel Sl EEEEE A8 oo
3 SF-vAE AERAe) P ulgi olsh 2 ¥ f1A 9/ING B 9ud Tl F #F
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