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Polymorphism of the Helicobacter pylori feoB Gene and Clinical
Correlation with Iron-deficiency Anemia in Korea

Kee Woon Min, M.D., Byung Ha Jeon, Yoo Joung Oh, and Yon Ho Choe, M.D.

Department of Pediatrics, Samsung Medical Center, Sungkyunkwan University
School of Medicine, Seoul, Korea

Purpose: Helicobacter pylori infection is thought to be correlated with iron-deficiency anemia
(IDA) at puberty. The H. pylori feoB gene, a high-affinity ferrous iron transporter, plays a central
role in iron acquisition. This study aims to analyze the H. pylori feoB status according to the
presence of antral gastritis with or without IDA.

Methods: Fourteen H. pylori-positive patients aged from 10~18 years were categorized into
subgroups based on the presence or absence of IDA. Eight patients had IDA, and the other six
showed normal hematological findings. Genomic DNA was isolated from cultured H. pylori. Five
sets of primers were used for PCR amplification of the feoB gene. The feoB region, 1.93 kb, was
generated by linking of the PCR products and sequenced. The feoB gene sequences of H. pylori
J99 and 26695 were used to compare with the clinical strains. Sequence comparisons of the feoB
regions between the IDA (+) and (-) groups were performed.

Results: Sequence analysis of the complete coding region of the feoB revealed 16 sites of
polymorphism. Among these, 3 polymorphisms-Glu/Thr254Ala, Ile263Val, and Lys511GlIn - were
indigenous to Korean strains. Although statistically significant differences appear in 4 sites between
IDA (+) and (-), the number of specimens are too low to assess the real differences.
Conclusion: The 4 polymorphisms in the feoB gene seem to be related with IDA, but it is unclear

yet because of small number of study strains. Further studies are required to prove the correlation
of IDA and H. pylori infection. (Korean J Pediatr Gastroenterol Nutr 2003; 6: 112~ 119)
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Table 1. PCR Primers Used for Sequencing and Amplifying the H. pylori feoB Gene

Region Primer Primer sequence (5—3') Expected size

feoB FEOB-F AACCCAATGAAAGAAATCATTG 1.93 kb
FEOB-R AGGCTTTTTAAACCAAAATTTG

feoB-A FEOBA-F GCGGAGCATTCAAACCCAATGAAAG 598 bp
FEOBA-R GGCGCTCTGGCTGTATTTTAAAGAC

feoB-B FEOBB-F GACGAAATTGTCAGGCTTTATTCTC 552 bp
FEOBB-R ACCGGTGATTAAAGGGATAAAACTC

feoB-C FEOBC-F TAGAGACGACAGGCTATATGAGTAG 533 bp
FEOBC-R AGGGTATTGGGACATAAACCAGATC

feoB-D FEOBD-F AAAGCCGGGACTTATATTTTAGTCC 596 bp
FEOBD-R CCCTTTATGGCTAGCCTTTTTAAAC

feoB-A1 FEOBA1-F GGAATGGTTTCTATATCAAACACGC 471 bp
FEOBA1-R GGCTAAATTACGCTCTAAATTGGTG

feoB-A2 FEOBA2-F ACTTACGCGCTCAATGACTTCACC 420 bp
FEOBA2-R TTGAGCGATTCTTTGAGCGCTCTG

95°Coll A 271R3E 5% Bt A7, 94°C 1, 62°C
A 12, 72°C 129 ¢

1 kb

500 bp /I8

Fig. 1. Agarose gel electrophoresis of the feoB gene. M
is 100 bp molecular weight marker. A. Lane 1 is feoB
of full size (1.93 kb), Lane 2 is feoB-B (552 bp), Lane
3 is feoB-C (533 bp) and Lane 4 is feoB-D (596 bp). B
Lane 1 is feoB-Al (471 bp), Lane 2 is feoB-A2 (420 bp).
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=]

-lol' o

o). Sequencing§



9112 2| : Helicobacter pylori feoB 77X AI2| LigdM 3 & ATy vlsdniol 2ty « 115

TEMED 35iL, 10% ammonium persulfate 250iLE 3
7¥ste] 7127 A7IA UEE F 42 FH, A Fhol Fof
G AT AR 2Y v Ao, AEE B
oA 3% 2 WA 5 Aol &2 ABI prism 377
Genetic analyzer (Perkin Elmer, Norwalk, CT, USA)Z A}
4-3}4] sequencingd}$1T}. Sequencing3t A 3}+= NCBI2]
Blast Z2 I & AM&3le] EF a9 HAE AT
DNA M9 LZEgo]Z 7] "1%% opr| =4k A
2 upglen XFE a4 9]'

7l qEe A APA v

SRS

25

NLERNLALS
NLERNL.

NED
VEENVANE D!

FKfLSDs KENVANEDL SLVGDGIIGGVGATVSFLPLI

/VEAYMATRTLOQNYNERLITLFVIGFMS
SVPAYMATRTLONYNERLITLFEV
SVPAYMATRTLONYNERLITLFVIGFMS
AYMATRTLQNYNERLITLFVIGEMS

Fisher’s exact testZ & ZRA W8 {FEZ 7|Fo2
Use 749 feoB AR A £8Y 14 #A
£ A8tk 005 o]ate] pite] FAIA SR ofw 9}
T AoZ 3Gtk RE B £42 SAS B £ZE

gl oj(version 6.12)2 A&ttt

YALNDFTTEERVTRDFLEK
ALNDFTTEEEVTEDFLEKG
YALNDFTTEEEVTEDFLER

VVLYFGISLLETTGYMSRVAFLLDGILHRKFGLHGESFIPLITGFGC

\:F"LFI"

I ':l I LGEV‘

EMPKYRFDSWRM YF IYTKSLSYLEKAGTYILVGAILI hFMSQYPKSDAAMKtYKQESLL\fKdtLSSEAKEEKLKELK 1D

642
642
642
642

IAFIVEVMF

Fig. 2. Divergence of the sequences in the feoB amino acid sequence, showing comparisons of H. pylori 26695,
J99 and Korean strains (IDA-positive and negative). IDA: iron-deficiency anemia.
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Fig. 3. The comparison of sequencing result of initial codon between feoB genes. A is the sequence of H. pylori
26695, and B is the sequence of Korean clinical H. pylori strain. HP26695 gene started with ATG, but all genes
of clinical strains started with GTG.

Table 2. Amino Acid Sequence Differences for feoB Gene Among Strains

Standard Korean strains Standard Korean strains
Number ) Number ;
of aa strains of aa strains
= (J99/26695) IDA (+) IDA (=)  p-value " (J99/26695)  IDA (+) IDA (-)  p-value
E (87.5%) 5 S (25%) S (50%)
2 K K (12.5%) E (100%) 1.0000 273 A A (75%) P (50%) 0.0067
R (75%) o o
50 H o H2s% B 8% 00 438 v o 18255y oo 00si0
. H (17%) V (37.5%)
C (12.5%)
. T (67%) | 625%) T (67%)
127 NK K (100%) K (33%) 0.0150 441 S V (375%) S (33%) 0.0003
o S (83%) D (62.5%) o
175 N S (100%) N (17%) 0.4286 488 Q/N N (37.5%) D (100%) 0.2088
L (50%) L (50%) A (87.5%) 5
176 | I (50%) | (50%) 1.0000 507 T T (12.5%) A (100%) 1.0000
P (87.5%) P (50%) K (87.5) 5
223 O/K K (625%) K (50%) 1.0000 508 E E (12.5%) A (100%) 1.0000
254 E/T A (100%) A (100%) N.S 511 K Q (100%) Q (100%) N.S
o o T (50%) T (67%)
263 | V (100%) V (100%) N.S 512 K K (50%) K (33%) 0.6270

H. pylori with iron-deficiency anemia (IDA) are 8 strains, and H. pylori without IDA, 6 strains. a.a., amino acid.
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