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Analysis of Low Molecular Weight Proteome from H. pylori Cell Extract
Using the High Performance Liquid Chromatography
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Hee Shang Youn®, Jae Young Song’, Hyung Lyun Kang®, Kon Ho Lee’, Seung Chul Baik?,
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Low molecular proteins (LMPs) which are smaller than 20 kDa are difficult to visible on a standard two-dimensional
SDS-polyacrylamide gel electrophoresis (2-D SDS-PAGE) map. LMPs must be enriched appropriately to be analyzed.
We isolated LMPs of Helicobacter pylori 26695 from 1-D polyacrylamide gel and digested by pepsin. Pepsin-digested
LMPs were separated by HPLC and each fraction was analyzed by hybrid tandem mass spectrometer. Seventy nine
peptides, representing 27 genes, including copper ion binding protein (CopP, 7 kDa), thioredoxin (TrxA, 11.9 kDa) and
ribosomal protein L23 (Rpl23, 10.5 kDa) were identified. Some proteins larger than 40 kDa including Omp2, Omp21,
Omp27, Omp30, Omp32, catalase and HP1083 were also identified. This work may give researchers a useful way to
analyse the expressed LMPs which could not be identified on the conventional 2-D SDS-PAGE.
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H. pylori 26695 #F5 @59y dho|me] Lot
23] (H. pylori Korean Type Culture Collection, Gyeongsang
National University, Jinju, Korea)ol| 4] A& o} AR&-3}30
th QAL W BHg (5 37C F2FxdA
o] g A ¥Ao] 10% A7FE Brucella SH-du Aol HZE
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Osaka, Japan)ol| A 1847} Hlj9¥&}<d o).
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Figure 1. Extraction of the H. pylori LMW proteins. In lanes:
M, molecular weight marker; 1, whole cell proteins of H. pylori
26695; 2, extracted low molecular proteins.
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HPLC w88 & AxA7]3, 5 wel 74 &
(70% Wehs, 3% Aol AF-f & T Fgol AMS-
3T MS/MS 4> QSTAR pulsar-i mass spectrometry
A2~ (AB/MDS Sciex, Toronto, Canada)S ©]-&3}%1S
™, source™ nanoelectrospray ion source (MDS Protana,
Odense, Denmark)E ©]-8-3}%131, 5 wle] AJEE long spray
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K2R CHEo| o|X MIIYS

A A7|gs ARFE FE3I AEAF gdo] &
&l ] A A719E, 28l 294

X2 Xzk Al reverse phased HPLC &2

H. pylori®] AA| @ds FZ317] 918t H pylori
TAE 259 7|2 A 5 15% SDS of™
ofmfo] = Aof H7fstAtt. AREH-E] 20 kDa ©|&Fe] A
A g BEENRS ekl & EYIo= in-gel
digestiona}o] A&EAF fetol= e
1). 9ozl FEefo]= Z3HES- reverse phased HPLCE &
L8 Ay B o] JERO|E peak® E]E 27

1S AT} (Fig. 2).
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Hybrid tandem mass spectrometers 0| &%t HPLC

e
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Reverse phased HPLCE &3l &8¢t H. pylori A=A
il Helo| =5 JElol=o] opn At M E-S AASH
o] F7d%= WH<I hybrid tandem mass spectrometerS ©]
gote] sATE 1 A o] ATl FRly
Al ek 10709 At S AS gt 27709 o
alge] wao] SRIFIIT. 53, BAo] 7 kDao.2 v
- w2 copper ion binding protein (HP1093)2} T % 0]
471421 ribosomal protein (HP0083, HP0084, HP1295,
HP1317)5& HIEske] ojakel W7 95 oRs 27} o
g TS0l FQ1E AT (Table 1).
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Figure 2. Profile of the H. pylori low molecular proteins separated by reverse phased HPLC.

Table 1. Protein identification from reverse phased HPLC fractions of H. pylori 26695 low molecular proteins using the hybrid tandem

mass spectrometry

Fr;c;.i;) n (Il\fg;]) Protein name Match seq. loczi?ll:me
23~24 222 Alkyl hydroperoxide reductase (ahpC) 34-NGAILFFWPK-43 HP1563
29~30 11.9 Thioredoxin (trxA) 55-VNTDEQEELSAK-67 HP0824
34~35 17.5 flavodoxin (fldA) 40-EQFNSFTK-47 HP1161
34~35 17.5 flavodoxin (fldA) 112-VVGQTPTDGYHFEASK-127 HP1161
34~35 17.5 flavodoxin (fldA) 25-AIGNAEVVDVAK-36 HP1161
34~35 16.9 Neutrophil activating protein (napA) 120-VTVTYADDQLAK-131 HP0243
34~35 19.1 Membrane-associated lipoprotein 69-AEDLITNNDVDYSTNQATAK-88 HP1456
36~37 27.8 Hypothetical protein HP0369 9-IQMTFYKL-16 HP0369
36~37 13.0 Co-chaperone (groES) 21-TSSGIIIPDNAK-32 HP0O011
38~39 16.9 Neutrophil activating protein (napA) 30-GTDFFNVHK-38 HP0243
38~39 10.5 Ribosomal protein L23 (rpl23) 23-GVLVVQTAQNVTK-35 HP1317
38~39 14.5 Ribosomal protein S9 (rps9) 64-AVVFGGGYSAQAEALR-79 HP0083
38~39 20.4 Hypothetical protein (HP0305) 104-NVIEGDHAGSLTAYVR-119 HP0305
38~39 17.6 Hypothetical protein (HP0721) 34-MAGI(V)VAPQDIVDYTK-48 HP0721
40~41 16.9 Neutrophil activating protein (napA) 94-EILEDYKYLEK-104 HP0243
40~41 18.3 Adhesin thiol peroxidase (tagD) 28-LVNGDLQEVNLLK-41 HP0390
40~41 13.3 Ribosomal protein L7/L12 (rpl7/112) 31-FGVSATPTVVAGAAVAGGAAAESEEK-56 HP1199
40~41 14.0 Ribosomal protein S11 (rps11) 59-STPYAAQQAVESALSK-74 HP1295
42~43 72 Copper ion binding protein (copP) 40-SVVVEFDAPATQDLIK-55 HP1093
42~43 17.5 Flavodoxin (fldA) 134-FVGLVIDEDNQDDLTDER-151 HP1161
42~43" 531 Hypothetical protein HP1083 322-AGTAGQSLLIR-332 HP1083
42~43 17.5 Flavodoxin (fldA) 4-IGIFFGTDSGNAEAIAEK-21 HP1161
42~43 69.7 Outer membrane protein (omp27) 610-IPTINTNYYSFLDTK-624 HP1177
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Table 1. Continued
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Fr;cot.ig n (11\(/[3);]) Protein name Match seq. loclrlicr}llzme
44~45" 19.1 Membrane-associated lipoprotein 152-VFVLVGLDK-160 HP1456
44~45 11.9 Thioredoxin (trxA) 72-SIPTLLFTK-80 HP0824
44~45 26.5 Urease, alpha subunit (ureA) 195-IFGFNALVDR -204 HP0073
44~45 18.3 Adhesin thiol peroxidase (tagD) 147-EIVQNILEEPNYEALLK-163 HP0390
44~45" 26.8 Outer membrane protein (omp30) 90-LKNPNYNNEVVQLAGQVLGK-108 HP1395
44~45 183 ‘ﬁ?ﬁc‘gl‘iiengézggcggﬁftc(f%’fg)"red““ase’ 123-GRFTSDGVNIAGTPPPRPFDIPPFK-145  HP1540
44~45 20.6 Hypothetical protein (HP1173) 159-ISLVGNFDGTGFLTEYK-175 HP1173
46~47 219 lipoprotein, putative (Hypothetical protein) 127-LGIYINPNNQEVFALVR-143 HP0596
46~47 58.6 Catalase 29-GPVLLQSTWFLEK-41 HP0875
46~47 71.7 Outer membrane protein (omp2) 681-IPTINTNYYSLLGTTLQYR HP0025
46~47 43.0 Outer membrane protein (omp32) 331-IPTLPNYFFK-340 HP1501
46~47 222 Alkyl hydroperoxide reductase (ahpC) 112-DYDVLFEEAIALR-124 HP1563
46~47 20.4 Hypothetical protein (HP0305) 87-EAFFALFK-94 HP0305
46~47 16.9 Neutrophil activating protein (napA) 90-DIFKEILEDYK-100 HP0243
46~47 20.4 Hypothetical protein (HP0305) 87-EAFFALFK-94 HP0305
48~49" 16.1 Ribosomal protein L13 (rpl13) 27-LITETAVLLR-36 HP0084
48~49 57.1 Outer membrane protein (omp21) 465-FQFLFDVGLR-474 HP0913
50~52 222 Alkyl hydroperoxide reductase (ahpC) 112-DYDVLFEEAIALR-124 HP1563
42~43" 53.1 Hypothetical protein HP1083 322-AGTAGQSLLIR-332 HP1083
42~43 17.5 Flavodoxin (fldA) 4-IGIFFGTDSGNAEAIAEK-21 HP1161
42~43 69.7 Outer membrane protein (omp27) 610-IPTINTNYYSFLDTK-624 HP1177
44~45" 19.1 Membrane-associated lipoprotein 152-VFVLVGLDK-160 HP1456
44~45 11.9 Thioredoxin (trxA) 72-SIPTLLFTK-80 HP0824
44~45 26.5 Urease, alpha subunit (ureA) 195-IFGFNALVDR -204 HP0073
44~45 18,.3 Adhesin thiol peroxidase (tagD) 147-EIVQNILEEPNYEALIK-163 HP0390
44~45" 26.8 Outer membrane protein (omp30) 90-LKNPNYNNEVVQLAGQVLGK-108 HP1395
44~45 183 ‘ﬁ?ﬁc‘gl‘iiengézggcggﬁftc(f%’fg)"red““ase’ 123-GRFTSDGVNIAGTPPPRPFDIPPFK-145  HP1540
44~45 20.6 Hypothetical protein (HP1173) 159-ISLVGNFDGTGFLTEYK-175 HP1173
46~47" 219 lipoprotein, putative (Hypothetical protein) 127-LGIYINPNNQEVFALVR-143 HP0596
46~47 58.6 Catalase 29-GPVLLQSTWFLEK-41 HPO0875
46~47 71.7 Outer membrane protein (omp2) 681-IPTINTNYYSLLGTTLQYR HP0025
46~47 43.0 Outer membrane protein (omp32) 331-IPTLPNYFFK-340 HP1501
46~47 222 Alkyl hydroperoxide reductase (ahpC) 112-DYDVLFEEAIALR-124 HP1563

EHPLC fraction numbers from figure 2
Unidentified in references
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v ol e A7 Solw Fod Aus A3e
Aoz 7IE L ) (28~30).

ZRH QN AE o] §8 old] AFEeIAE o 250
Ne] H. pylori fr7dA4e] o] BT} (17~19, 24~

=
26). AT, T oA Etekar ARAE G EdEe]

2
dl

o
sy

(ultrafiltration), %014 (gel filtration 52 ”“ﬂd
A5k Oﬂ?:ﬂ@ 5ol At} (27, 31~33). A=
g3 74 Q%* o] s Z}Xloh Skl
oLt “’dgﬁ‘% A (g7 22 Od o] w2 Tl
Z13} ELEH}EILHME sl AAskL HE
S A g o7 Aok (31). SHAIRF H. pylori©]
A g o] 7 9-o| = alkylhydroperoxide reductase,
neutrophil activating protein, thioredoxin, co-chaperone -2}
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