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LSC 2011 Abstract: Association of IL-9 and IL-4R genes and their
phenotypes among Sudanese with asthma
Amel Gundi, Omer A. Aziz Musa, Montasir Ibrahim Eltayb, Hiba
Salah Mohamed. Physiology, The National Ribat University, Faculty of Medicine,
Khartoum, SD Biochemistry, The National Ribat University, Khartoum, SD

Background: Asthma is a “complex” heritable disorder, candidate genes that may
be involved in the pathogenesis of asthma including: interleukin 4 (IL-4), IL-5,
IL-9, and IL-13 (Postma et al. 1995). Asthma prevalence in Sudan was found to
be 12.5% in children aged 13-14 year in the Capital Khartoum (Mohamed et al.
1999).
Objectives: To detect polymorphisms of IL-9 in chromosome 5 and iIL-4R in
chromosome16 contributing to asthma and to estimate the environmental com-
ponents: Total immunoglobulin E levels, skin prick test, and eosinophil count in
Sudanese population.
Methods: Seventy, nuclear and extended families were sampled in the initial phase
of the study. Ventilatory function, skin, prick test blood sample for DNA analysis,
immunoglobulin E, eosinophil count were carried out in the whole sample. Geno-
typing for IL-9, IL-4R and IL-13, polymorphisms using PCR were also carried out
for a subset of the sample.
Results: Phenotypic analyses of the pedigrees suggest a likely genetic cause
for asthma, as shown in one extended family. Level of total immunoglobulin E
was found to be 71% in asthmatic, and 24% in non asthmatic. Eosinophil count
was found to be 58% in asthmatic, while found to be 17.4% in non asthmatic.
Hypersensitivity symptoms to six allergens showed positive skin test. (p = 0.00).
Genotyping for IL-9, IL-4R suggest the presence of association for bothIL-9 and
IL4R (P=0.008&0.007).
Conclusions: Asthma runs in families showing strong linkage to genes. There
seems to be sufficient phenotypic and genotypic indicators to suggest a genetic
predisposition component to asthma among Sudanese, and warrant some furthers
investigation.

P433
Polymorphisms in toll-like receptor 4 are associated with severity but not
susceptibility for asthma in a Chinese Han population
Qian Zhang1, Fen-Hong Qian2, Lin-Fu Zhou3, Guo-Zhen Wei1, Kai-Sheng Yin3.
1Department of Respiratory Medicine, Affiliated Changzhou No.2 People’s
Hospital, Nanjing Medical University, Changzhou, Jiangsu, China; 2Department
of Respiratory Medicine, Affiliated Jiangbing Hospital, Jiangsu University,
Zhenjiang, Jiangsu, China; 3Department of Respiratory Medicine, First Affiliated
Hospital, Nanjing Medical University, Nanjing, Jiangsu, China

Background: Toll-like receptor 4 (TLR4) links human innate and adaptive im-
munity via bacterial endotoxin recognition, and has a considerable role in the
pathogenesis of asthma. The effects of the genetic variants in TLR4 on asthma are
still largely unknown.
Aims and objectives: This study aimed to evaluate the effects of polymorphisms in
TLR4 on asthma risk and asthma-related phenotypes in a Chinese Han population.
Methods: We consecutively recruited 318 unrelated adult asthmatic patients and
352 healthy volunteers. Four tagging single nucleotide polymorphisms (SNPs) in
TLR4 gene were detected using GenomeLab SNPstream or TaqMans Genotyping.
We conducted case-control and case-only association studies between the selected
tagging SNPs in TLR4 and asthma or asthma-related phenotypes.
Results: We found no evidence to support a significant association between TLR4
SNPs and asthma susceptibility. However, our results revealed that the TT homozy-
gote of rs1927914 was associated with lower FEV1% in asthmatic patients. An
evidently positive association was found between the TT genotype of rs1927914,
or the GG genotype of rs10983755 and rs1927907, and asthma severity (P=0.024,
0.009, 0.013, respectively), which indicated that the C allele of rs1927914, and the
A allele of rs10983755 and rs1927907 had a protective effect on asthma severity.
Conclusion: TLR4 polymorphisms do not contribute to asthma susceptibility, but
may influence the severity of asthma.

P434
Vitamin D binding protein variants associate asthma susceptibility in a
Chinese Han population
Fei Li1, Saffron Willis-Owen2, Youming Zhang1, Jinming Gao1. 1Respiratory
Diseases, Peking Union Medical College Hospital, Beijing, China; 2Molecular
Genetics and Genomics, Imperial College, London, United Kingdom

Background: Asthma is a genetically heterogeneous disease. Polymorphisms of
genes encoding components of the vitamin D pathway have been reported to
associate with the risk of asthma. Previously, we demonstrated that the vitamin
D status in serum was associated with lung function in Chinese asthma patients.
In this study, we tested whether polymorphisms of vitamin D receptors (VDR),
vitamin D 25-hydroxylase (CYP2R1) and vitamin D binding protein (GC) were
associated with asthma in a Han Chinese Population.
Methods: We sequenced 8 exons of VDR and all 5 exons of CYP2R1 and identified
only two mutations on the coding regions in a Han Chinese case-control cohort
of asthma. These two polymorphism markers were rs2228570 on exon 4 of VDR
and rs12794714 on exon 1 of CYP2R1. We then genotyped the two markers in the
cohort that consisted of 467 asthma patients and 288 unrelated healthy. We also
genotyped two common polymorphism marker rs4588 and rs7041 in vitamin D
binding protein (group-specific component, GC) gene by a PCR–restriction frag-
ment length polymorphism (RFLP) method. We analyzed the association between
these polymorphisms and asthma susceptibility and asthma relevant traits.
Results: Polymorphism markers in VDR and CYP2R1 were not associated with
asthma in the Han Chinese cohort. The variants of vitamin D binding proteins
were associated with asthma susceptibility. Compared with Gc1, Gc2 was strongly
associated with the risk of asthma (OR=1.35, 95% CI= 1.01-1.78 p=0.006).
Conclusions: The results provide supporting evidence for association between GC
variants and asthma susceptibility in the Chinese Han population.

P435
Is there a relation between asthma associated gene polymorphisms and
recurrent wheezing in preschool children? The ADEM study
Ester M.M. Klaassen1, Marieke Quaak2,3, Kim D.G. van de Kant1,
Quirijn Jöbsis1, Onno C.P. van Schayck3, Frederik-Jan van Schooten2,
John Penders4, Gerard H. Koppelman5, Guillaume van Eys6,
Edward Dompeling1. 1Department of Paediatric Pulmonology, School for Public
Health and Primary Care (CAPHRI), Maastricht, Netherlands; 2Department of
Toxicology, NUTRIM, Maastricht, Netherlands; 3Department of General
Practice, School for Public Health and Primary Care (CAPHRI), Maastricht,
Netherlands; 4Department of Epidemiology, School for Public Health and
Primary Care (CAPHRI), Maastricht, Netherlands; 5Department of Pediatric
Pulmonology and Pediatric Allergology, University Medical Center Groningen,
Groningen, Netherlands; 6Department of Genetics and Cell Biology,
Cardiovascular Research Institute Maastricht, Maastricht, Netherlands

Background: About 20-40% of preschool children experience wheezing. One in
three wheezers will have persistent symptoms after the age of six and develop
asthma. It is unknown which gene variants contribute to wheezing.
Aim: To explore the relation between asthma associated single nucleotide poly-
morphisms (SNPs) and preschool recurrent wheezers.
Methods: We selected 202 recurrent wheezers (ISAAC questionnaire ≥2 wheezing
episodes) and 50 controls aged 2-4 years. Saliva and buccal swaps were used for
DNA extraction. Chi square tests were performed on 23 SNPs in 15 genes. Re-
sults were expressed in unadjusted odds ratio (OR) with 95% confidence interval.
Multiple testing was corrected by the Benjamini and Hochberg False Discovery
Rate.
Results: In total 134 boys and 116 girls participated with an average age of 3.3
years. All SNPs had a high call rate (94.0-99.2%). The frequencies of a genetic
variant in ADAM33 (rs511898) differed statistically significantly between cases
and controls leading to OR=2.4 (1.2-4.9) for CT genotype and OR=1.0 (0.4-2.5)
for TT genotype compared to CC genotype (p=0.03). The frequencies of a genetic
variant in ORMLD3 (rs7216389) differed statistically significant between cases and
controls leading to OR=3.7 (1.7-8.2) for CT genotype and OR=2.7 (1.2-6.3) for
TT genotype compared to CC genotype (p<0.01). Neither remained statistically
significant after multiple testing correction (rs511898 p=0.36, rs7216389 p=0.07).
Conclusions: We observed some evidence for the association of the ORMDL3
SNP rs7216389 and recurrent wheeze. The T-allele was more frequent in recurrent
wheezers, which is consistent with previous studies in asthma.

P436
Association of ADAM33 gene polymorphisms with asthma in Volga-Ural
region of Russia
Yuliya Fedorova1, Alexandra Karunas1, Galiya Gimalova1, Larisa Guryeva2,
Nailya Ramazanova2, Svetlana Levashova2, Lilya Muhtarova3, Regina Murzina2,
Esfir Etkina2, Shamil Zagidullin3, Elza Khusnutdinova1. 1Genomics, Institute of
Biochemistry and Genetics, Ufa Science Center of RAS, Ufa, Russian Federation;
2Pediatrics, Bashkir State Medical University, Ufa, Russian Federation;
3Propedeutics of Internal Diseases, Bashkir State Medical University, Ufa,
Russian Federation

ADAM33 is the first reported asthma-susceptible gene identified by positional
cloning. ADAM33 is located on chromosome 20p13 and codes for a protein
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important for cell fusion, cell adhesion, cell signaling, and proteolysis. Four
polymorphic variants 11434C/A (rs44707), 6716 G/C (rs2787095), 7667 G/A
(rs2485700), 400 A/G (rs2280091) were genotyped in 530 patients with physician-
diagnosed asthma, aged 2-60 years (177 Russians, 110 Tatars, 68 Bashkirs and
175 mixed origins), and 366 nonasthmatic individuals (123 Russians, 91 Tatars,
51 Bashkirs and 101 mixed origins) from Volga-Ural region of Russia. A sub-
group analysis of children and adults was conducted separately. Genotypes were
determined by the PCR-RFLP method. Data were analyzed using the chi-square
test with Haploview software. We found significant association of rs44707A al-
lele (p=0.009, OR=1.56) with asthma susceptibility in Russian patients. Also the
frequency of allele rs44707A was increased in adult asthmatics Russian ethnic-
ity compared to controls (p=0.02, OR=1.73). Allele rs2280091G was found to
be overrepresented in Bashkirs with asthma (p=0.04, OR=2.51). There were no
significant differences in the allele frequencies in SNPs rs2787095, rs2485700
between asthma patients and control group. We constructed the haplotypes of
cases and controls. Haplotype analysis showed that the haplotype CACA (rs44707,
rs2787095, rs2485700, rs2280091) was more common in the control group than
in the case group (p=1×10-4) and offered a protective effect against asthma in
Russians. In summary, our results suggest an association between the ADAM33
gene polymorphisms and asthma in Russians and Bashkirs.

P437
Use of partition tree to identify genetic marker combination predicting
bronchodilator response by inhaled short-acting beta 2 agonist
Sung-Yoon Kang1,2, Tae-Wan Kim1,2, Jae-Woo Jung1,2, Woo-Jung Song1,2 ,
Min-Hye Kim1,2 , Hye-Ryun Kang1,2, Sang-Heon Cho1,2, Kyung-Up Min1,2,
Heung-Woo Park1,2 . 1Internal Medicine, Seoul National University College of
Medicine, Seoul, Korea; 2Institute of Allergy and Clinical Immunology, Seoul
National University Medical Research Center, Seoul, Korea

Objective: To identify genetic marker to predict bronchodilator response by
inhaled short-acting β2 agonist after methacholine-induced bronchoconstriction.
Methods: A total of 480 patients were enrolled, who showed ≥20% decrease
of FEV1 in methacholine bronchial provocation test and subsequently inhaled
2 puffs of salbutamol (200 mcg), then FEV1 was re-measured 10 minutes
later. Twenty SNPs in 10 genes related with airway inflammation, structural
changes, or smooth muscle function was scored by high throughput technique.
They were TNFα (-308G>A), IL13 (-1111C>T,-1510A>C,431G>A), IL4RA
(-3223T>C, 223G>A,1727A>G), VEGFR1 (-2021G>A, -59C>T, 3204T>A),
VEGFR2 (889G>A, 1416A>T), TGFβR3 (44T>C, 2753G>A), FGFR4 (28A>G,
1162G>A, 538A>G), CSF2 (536C>T), IL3 (80T>C) and ADRβ2 (79C>G). The
partition tree was used to investigate SNP combinations. The first partition was
done by the most significant SNP discriminating good responders from poor
in dominant model of minor frequency allele. Then subsequent partition was
performed by the other SNPs until statistical significance disappeared.
Results: The SNP, -2021G>A in VEGFR1, was the most significant and used
in the first partition (25.7±19.8% vs. 20.0±13.8% increase, p<0.001). The best
responders with AA or AG of -2021G>A and CC of -1111C>T were discovered
after second partition (30.3±16.7% increase). The poorest responders with GG of
-2021G>A, GG of 2753G>A, and GG of 1162G>A were discovered after third
partition (17.2±15.4% increase).
Conclusions: The combination of genetic markers related to the airway inflam-
mation or structural changes can be useful in predicting bronchodilator response
by short-acting β2 agonist.

P438
Association between beta2 adrenergic receptor (ADRβ2) haplotype pair and
severe asthma in an Australian caucasian population
Li Ping Chung1,2, Svetlana Baltic1,2, Suzanna Temple1,2, Grant Waterer2,3,
Philip Thompson1,2,4. 1Genetic Unit, Lung Institute of Western Australia (LIWA,
Centre for Asthma, Allergy and Research, University of Western Australia), Perth,
Western Australia, Australia; 2School of Medicine and Pharmacology, University
of Western Australia, Perth, Western Australia, Australia; 3Respiratory Medicine,
Royal Perth Hospital, Perth, Western Australia, Australia; 4Respiratory Medicine,
Sir Charles Gairdner Hospital, Perth, Western Australia, Australia

Background: Studies in mild asthmatics showed adverse outcomes with chronic
use of short or long acting beta agonists in individuals with β2 adrenergic receptor
(ADRβ2) polymorphisms including ADRβ2+46G>A. The extent to which ADRβ2
polymorphisms contribute to severe asthma is unknown, hence the association of
ADRβ2 polymorphisms with asthma severity was investigated.
Methods: Caucasians with mild (n=201) or severe asthma (n=118, defined by ATS
criteria 2000) and non-asthmatics (n=200) were recruited. All subjects (mean age
53.1, 60% atopic) were genotyped for 12 ADRβ2 polymorphisms (-1023, -709,
-654, -468, -367, -47, -20, +46, +79, +252, +491, +523). Haplotype frequency and
haplotype pair was determined via PHASE.
Results: Severe, mild and non-asthmatic cohorts were matched by age but distin-
guishable from each other in terms of symptoms, lung function, medication use
and health care utilisation (p <0.001). Genotypic and allelic frequency was similar
across cohorts for all polymorphisms. Nine Caucasian haplotypes were identified
and not associated with asthma diagnosis or severity per se. In addition, 12 new
haplotypes were identified, 2 (frequency ≥ 1%) and were found exclusively in
asthmatics. Haplotype pair 2/4 was associated with severe compared with mild

(OR 1.84 95%CI 1.13, 2.97, p value=0.01) or non-asthmatics (OR 1.92, 95%CI
1.19, 3.11, p value=0.008).
Conclusions: ADRβ2 haplotype pair 2/4 is associated with severe asthma. Known
haplotypic difference in receptor expression and acute bronchodilator response in
mild compared to severe asthmatics suggests a role for ADRβ2 haplotypes in the
development and/or treatment response in severe asthmatics.

P439
Pharmacogenetic control of bronchial obstruction in steroid depend asthma
(SDBA) patients
Maria Simakova1, Zhanna Mironova1, Vasiliy Trofimov1, Vasiliy Belash1,
Elena Iantchina2, Michael Dubina2. 1Hospital Therapy, I.P. Pavlov Medical State
University, St. Petersburg, Russian Federation; 2Department of Molecule and
Gene Technologies, I.P. Pavlov Medical State University, St. Petersburg, Russian
Federation

Multidrug resistance gene (MDR1) encodes P-glycoprotein 170 (Pgp170), which
realize efflux of glucocorticosteroids (GCS) from the cell. C3435T of gene MDR1
in SDBA patients is supposed to be associated with dose of GCS, their anti-
inflammatory activity, degree of bronchial obstruction.
Methods: Blood samples were taken from 40 SDBA patients and 103 controls.
Genotypes were analyzed using PCR-RLFP method.
Results: Homozygous 3435C in SDBA patients were observed more frequently,
than in controls: 35% (n=14) vs 8% (n=9) (χ2=15.56, p<0.001; OR=6.6; CI95%
3.2-9.6). Mean daily dose of oral GCS (oGCS) was higher in patients with CC
genotype if compared with geterozygous ones: 2.86 mg/day vs 1.86 mg/day
(p=0.041).

Lung function in SDBA patients with different C3435T genotypes of MDR1 gene

Characteristics M ± m p

CC (1) CT (2) TT (3)

Vmax50, % 23.38±3.7 37.13±5.4 16.95±4.4 (2-3) 0,048
Vmax50 increase, % 26.05±3.2 33.65±11.9 87.25±23.4 (1-3) 0,041
Vmax75, % 19.01±3.1 26.72±5.3 11.4±0.5 (2-3) 0,037
Vmax75 increase, % 16.87±6.3 16.81±11.3 87.5±13.4 (1-3) 0,007; (2-3) 0,005
Sgaw 0.05±0.01 0.07±0.01 0.03±0.01 (2-3) 0,031
Sgaw increase, % 55.00±17.3 19.16±5.0 106.3±38.3 (2-3) 0,025

In patients with allele C bronchial obstruction was less severe. However, if com-
pared with TT genotype, post-broncholytic increase of velocity characteristics and
Sgaw was not so marked.
Conclusion: Patients with allele C require higher oGCS doses, probably, due to
enhanced activity of Pgp170 and accelerated GCS efflux. In patients with TT
genotype significant obstruction may be due to inadequate oGCS dose, while re-
versibility of distal obstruction may be due to intact function of bronchial smooth
muscles and their sensitivity to GCS.

P440
Effect of ADRB2 polymorphism on the airway response to cold air in
asthmatics
Denis E. Naumov1, Julius M. Perelman1, Vladimir N. Maksimov2, Viktor
P. Kolosov3, Xiandong Zhou4, Qi Li4. 1Laboratory of Functional Research of
Respiratory System, Far Eastern Scientific Center of Physiology and Pathology of
Respiration SB RAMS, Blagoveschensk, Russian Federation; 2Molecular Genetics
Research Laboratory, Scientific Research Institute of Therapy SB RAMS,
Novosibirsk, Russian Federation; 3Laboratory of Prophylaxis of Nonspecific
Lung Diseases, Far Eastern Scientific Center of Physiology and Pathology of
Respiration SB RAMS, Blagoveshchensk, Russian Federation; 4Division of
Respiratory Medicine, Second Affiliated Hospital, Chongqing Medical University,
Chongqing, China

Background: Previously we’ve found out that the decline in β2-adrenoreceptors
(β2-AR) function affects airway response to cold air.
Objective: The aim of our study was to reveal the contribution of Arg16Gly SNP
(rs1042713) in the development of cold airway hyperresponsiveness (CAHR) in
asthmatics.
Methods: The study included examination of 60 mild to moderate asthmatics
of Caucasian race, mostly non-smokers (mean age 36±1.39). All the patients
underwent spirometry before and after the challenge with 3-minute isocapnic (5%
CO2) cold air (-20°C) hyperventilation (ICAH). More than 10% drop in FEV1

was interpreted as a positive result. Intracellular cyclic adenosine monophosphate
(cAMP) concentration in lymphocytes was measured before and 30 min after
ICAH under in vitro stimulation with 10-6M epinephrine. PCR-RFLP analysis was
used for genotyping.
Results: Arg16Arg genotype dominated in the group with CAHR (χ2=7.47;
p=0.02). Mean FEV1 drop differed between homozygous patients (16.03±2.07 in
Arg16 vs. 8.66±1.12 in Gly16, p=0.0045). cAMP concentration didn’t depend on
genotype before the challenge, but 30 min after there was a significant fall in cells
ability to produce cAMP in subjects with Arg16Arg genotype (p=0.03). Moreover,
Arg16 homozygotes had lower cAMP level as compared to Gly16 (48 (32.8; 61.6)
and 78 (59.9; 81.3) pM/106cells, respectively; p=0.0048).
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Conclusions: These data suggest a definite proof for contribution of primary
β2-AR dysfunction into the development of CAHR in our population sample.
CAHR was strongly associated with Arg16Arg genotype. Blunted cAMP response
in Arg16Arg subjects indicates inherited predisposition of their β2-AR to acute
desensitization during the ICAH.

P441
Role of -511C>T and +3953C>T SNPs of IL1B gene as risk factors of COPD
and bronchial asthma in Bulgarian population
Dimo Dimov1, Tatyana Vlaykova2, Mateusz Kurzawski3, Joanna Lapczuk3,
Anna Wajda3, Vanya Ilieva1, Atanas Koychev1, Gospodinka Prakova1,
Vasil Dimitrov4, Marek Drozdzik3. 1Interal Medicine, Medical University, Trakia
University, Stara Zagora, Bulgaria; 2Chemistry and Biochemistry, Medical
University, Trakia University, Stara Zagora, Bulgaria; 3Experimental and
Clinical Pharmacology, Pomeranian Medical University, Szczecin, Poland;
4Clinical Center of Allergology, Medical University, Sofia, Bulgaria

A common characteristic of COPD and bronchial asthma is the chronic inflam-
mation in the airways. In the current case-control study we investigated -511C>T
promoter polymorphism and +3953C>T silent polymorphism of IL1B and their
haplotypes as candidate risk factors of COPD and Bronchial asthma. We genotyped
163 patients with COPD, 47 with Bronchial asthma and 174 control individuals
using Taqman genotyping assay for IL1B -511C>T and PCR-RFLP-based method
for +3953C>T.
We did no observed significant differences in genotype frequencies of studied
SNPs between controls and patients both with COPD and asthma, however the
minor T allele of IL1B -511C>T was less frequently found in controls (0.305)
than the patients with COPD (0.377, p=0.046) and especially with asthma (0.415,
p=0.0002). The carriers of IL1B -511T allele (TT and TC genotypes) had 1.56-
fold higher risk for development of COPD (p=0.045) and 2.25-fold higher risk
of Bronchial asthma (p=0.019). The performed estimations of IL1B haplotypes
showed that T_C haplotype (alleles found to determine enhanced expression of
IL-1b), appeared to be associated with higher risk of COPD (OR=1.25, p=0.231)
and asthma (OR=1.78, p=0.035) compared to the most common C_C haplotype
and with 1.70-fold higher risk of COPD (p=0.018) and 1.37-fold higher risk of
asthma (p=0.313) compared to the C_T haplotype, associated with lower IL1B
expression.
We suggest that the -511C>T promoter SNP and +3953C>T silent polymor-
phisms in exon 5 of IL1B may influence the genetic predisposition of COPD and
Bronchial asthma: the carriers of alleles and haplotypes supposed to define higher
IL-1b levels are more susceptible for these diseases.

P442
Association of IL-1β (-511 C>T) and IL1RN 86-bp VNTR polymorphism
suspectibility with chronic obstrutive pulomary disease between male and
female patients in northern Indian population
Rajni Kant Shukla1, Surya Kant1, Sandeep Bhattacharya2, Balraj Mittal3.
1Pulmonary Medicine, Chhatrapati Shahuji Maharaj Medical University,
(Erstwhile King George’s Medical College), Lucknow, Uttar Pradesh, India;
2Physiology, Chhatrapati Shahuji Maharaj Medical University, (Erstwhile King
George’s Medical College), Lucknow, Uttar Pradesh, India; 3Genetics, Sanjay
Gandhi Post Graduate Institute of Medical Sciences, Lucknow, Uttar Pradesh,
India

Background: Chronic obstructive pulmonary disease (COPD) is characterized
by chronic obstruction of expiratory flow affecting peripheral airways, associated
with chronic bronchitis (mucus hypersecretion) and emphysema (destruction of
airway parenchyma), together with fibrosis, tissue damage and inflammation of
the small airways. Interleukin 1 (IL-1) and other cytokines play a central role in
chronic inflammatory diseases. our hypothesis is IL-1β (-511C>T) and IL-1RN
86-bp VNTR polymorphism may be associated with COPD susceptibility.
Methodology: A case–control study was performed in 412 subjects (204 COPD
patients and 208 healthy controls) to analyze the association of polymorphisms
IL-1β (-511C>T) and IL-1RN 86-bp VNTR of genes in susceptibility to COPD
in northern Indian population. All subjects were genotyped through polymerase
chain reaction and Restriction fragment length polymorphism.
Results: The frequencies of IL-1β (-511C>T) and IL-1RN (variable number tan-
dem repeat) genotypes, alleles, and haplotypes did not differ significantly between
patients and controls. However, In IL1 RN allele 1/2 and 2/2 were significant
associated with the female COPD patients, with odds ratio [OR] = 2.60; 95%
confidence interval [CI] = 1.24-5.44; p=0.011; OR=5.60; 95% CI = 0.95-32.96;
p=0.057).
Conclusion: Both the polymorphism IL-1β (-511C>T) and IL1RN showed sex-
specific association with COPD in north India.

P443
Matrix metalloproteinase (MMP) -1 and -3 promoter polymorphisms in
Bulgarian patients with COPD
Tatyana Vlaykova1, Dimo Dimov2, Mateusz Kurzawski3, Anna Wajda3,
Joanna Lapczuk3, Vanya Ilieva2, Atanas Koychev2, Gospodinka Prakova2,
Marek Drozdzik3. 1Chemistry nd Biochemistry, Medical Faculty, Trakia
University, Stara Zagora, Bulgaria;2Internal Medicine, Medical Faculty, Trakia

University, Stara Zagora, Bulgaria; 3Experimental and Clinical Pharmacology,
Pomeranian Medical University, Szczecin, Poland

COPD is a chronic disease of the lung that is associated with abnormal chronic
inflammation in the airways and development of extensive tissue remodeling.
MMPs are proteolytic enzymes that play an essential role in tissue remodeling.
Polymorphisms in MMP gene promoters have been found to alter transcriptional
activity. Particularly, 2G allele of -1607insG polymorphism of MMP1 has been
associated with augment transcription of MMP-1, whereas 6A allele of -1171insA
polymorphism of MMP3 – with reduced gene expression.
The aim of our work was to investigate whether the insertion-deletion polymor-
phisms of MMP1 (-1607insG) and MMP3 (-1171insA) have a role as risk factors
for developing and progression of COPD. We genotyped 163 Bulgarian patients
with COPD and 172 control individuals using PCR-RFLP-based methods.
The analyses showed no significant difference in both MMP1 and MMP3 genotype
and allele distribution between controls and patients with COPD. We did not find
correlation of the genotypes with the age of disease onset, however the COPD
patients homozygous for 2G allele (2G/2G) of MMP1 had, although not signifi-
cantly, lower values of the spirometric index FEV1% pr. (49.83±14%) compared
to the patients with other genotypes (52.37±16, p=0.375). In particular, this differ-
ence was higher, reaching a statistical significance, in the subset of patients with
smoking history (44.18±13 vs. 50.91±14, p=0.034).
Our data suggest that -1607 2G allele of MMP1 gene and -1171 6A allele of
MMP3 gene do not represent risk factors for development of COPD, however
the homozygous 2G/2G genotype of MMP1 seems to affect the lung function,
especially of smokers, possibly by enhancing MMP1 gene expression.

P444
VEGF gene polymorphisms are associated with post-natal lung function
development
Eskil Kreiner-Møller, Klaus Bønnelykke, Hans Bisgaard. The Copenhagen
Prospective Studies on Asthma in Childhood, The Danish Paediatric Asthma
Centre; Health Sciences, University of Copenhagen, Copenhagen University
Hospital, Copenhagen, Gentofte, Denmark

Background: Vascular endothelial growth factor (VEGF) is involved in angiogen-
esis and suggested to be involved in airway remodeling and asthma susceptibility.
Objective: To study single nucleotide polymorphisms (SNP) in the VEGF gene in
relation to lung function and hyperresponsiveness at birth and at six years of age,
and development of asthma at six years of age.
Methods: We analyzed 13 SNPs in the VEGF gene from 411 children born to asth-
matic mothers from the Copenhagen Prospective Study on Asthma in Childhood
birth cohort. Lung function measurements at birth were obtained using the raised
volume rapid thoracoabdominal compression technique during repeated metha-
choline challenges (FEV0.5, PD15). Lung function and methacholine challenges
were repeated at six years of age (FEV1, PD20).
We analyzed the SNPs and outcomes using an additive genetic model in a lin-
ear regression analysis adjusting for appropriate confounders and corrected for
multiple testing using the Bonferroni threshold as level of significance.
Results: Three SNPs, from the same linkage disequilibrium block, were associated
to FEV1 at age 6: rs699947 (P = 2.03E-05), rs833069 (P = 0.00149) and rs3025010
(P = 0.00177). Stratifying for asthma did not alter the individual effects.
We found no association between SNPs and lung function or hyperresponsiveness
at birth, or hyperresponsiveness or asthma at age 6.
Conclusion: VEGF gene variants were associated with lung function at school
age but not at birth, and independent of asthma. This suggests a role of VEGF and
VEGF gene variants for postnatal lung function development. Possible interaction
between VEGF gene variants and post-natal environmental risk factors should be
targeted in future studies.

P445
Predictive role of MMP-2 genetic variants on severe hematologic toxicity of
NSCLC patients treated with first-line, platinum-based chemotherapy
Xun Wang1, Xueying Zhao2, Wenting Wu2,3, Zhiqiang Gao4, Junjie Wu5, David
H. Garfield6, Daru Lu2, Chunxue Bai1. 1Department of Pulmonary Medicine,
Zhongshan Hospital, Fudan University, Shanghai, China; 2State Key Laboratory
of Genetic Engineering and MOE Key Laboratory of Contemporary Anthropology,
Institute of Genetics, School of Life Sciences, Fudan University, Shanghai, China;
3Department of Psychiatry, University of California, San Diego, La Jolla, United
States; 4Department of Respiratory Disease, Shanghai Chest Hospital, Shanghai
Jiaotong University, Shanghai, China; 5Department of Pneumology, Changhai
Hospital of Shanghai, Second Military Medical University, Shanghai, China;
6Associate Chief Medical Officer, ProMed Cancer Centers, Shanghai, China

Purpose: MMP-2 plays an important role in hematopoietic recovery after
chemotherapy-induced myelosuppression. In this study, we investigated the asso-
ciation between MMP-2 SNPs and the incidence of adverse hemtologic events in
advanced NSCLC patients treated with platinum-based chemotherapy.
Methods: A retrospective pharmacogenetic association study was performed in
1004 Chinese patients with advanced NSCLC receiving platinum-based regimens
(including NP, GP, TC, TP). Information about grade 3 or 4 hematologic toxicity
(neutropenia, anemia, thrombocytopenia) was available. 16 tag SNPs of MMP-2
were assessed.
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Results: There were 6 SNPs significantly associated with risk of grade 3 or 4
hematologic toxicity in platinum-based treatment. The variant homozygotes of
rs12934241 exhibited the most significant influence on the occurrence of severe
neutropenia (P=9.3×10-5). In stratification analysis by chemotherapy regiments,
we found the greates correlations in patients receiving cisplatin-gemcitabine: 7
polymorphisms were found be associated with severe neutropenia, especially
rs12934241 (2.9% for C/C v 66.7% for T/T; P=4.9×10-5). Consistent results were
found in MMP-2 haplotype analyses. In patients receiving cisplatin-navelbine, we
also observed 6 SNPs significantly associated with grade 3 or 4 hemtologic toxicity.
However, in cisplatin/carboplatin-paclitaxel treatment groups, no correlation with
such toxicity was found.
Conclusions: Our study, for the first time, provides evidence for the predictive role
of MMP-2 polymorphisms on severe chemotherapy-related hematologic toxicity
variability among platinum-treated advanced NSCLC Chinese patients.

P446
EGFR, HER2 and KRAS mutational status according to adenocarcinoma
patterns/sub-types
Lina Carvalho1,2, Maria João d’Aguiar1, Lia Teixeira1, Patrícia Couceiro1,
Ana Alarcão1, Vitor Sousa1,2, Maria Silva1. 1Anatomia Patológica, Faculdade de
Medicina da Universidade de Coimbra, Coimbra, Portugal; 2Serviço de
Anatomia Patológica, Coimbra University Hospital, Coimbra, Portugal

Lung adenocarcinomas represents about 42% and 28% of NSCLC diagnosed in
women and men. Several subtypes are recognized by WHO. EGFR, HER2 and
KRAS gene mutations have been described.
Authors intends to identify differences between adenocarcinomas subtypes/patterns
concerning EGFR, HER2 and KRAS mutations, gene copy number and protein
expression.
45 lung adenocarcinomas were evaluated for EGFR, HER2 and KRAS mutational
status by PCR, fragment analysis and direct sequencing, EGFR and HER2 gene
copy number by fluorescence in situ hybridization (FISH). EGFR and c-erbB-2
protein expression was evaluated by immunohistochemistry (IHC).
8 cases showed EGFR exon 21 mutation (38,75%). In two cases the mutation
was present in only one pattern of the tumour. 10 cases showed EGFR exon 19
deletions (32%), one case with the mutation present in only one of the patterns.
4 cases showed synchronous exon 19 deletions and exon 21 point mutations. Of
the 14 cases with EGFR mutations 10 cases were FISH positive (71%). KRAS
mutations were identified in 5 cases (16%), one coexisting with EGFR exon 21
point mutation. All cases were HER2 wild-type. 8 cases with EGFR mutations
demonstrated EGFR protein expression and 6 cases were negative.
EGFR mutational status and FISH results showed a moderate agree-
ment/concordance. Concordance between EGFR FISH results and mutational
status with EGFR IHC expression was fair.
Frequently, when a mutation is identified it is present in all the patterns of 1
adenocarcinoma. Mutations of HER2 do not seem to be important in lung ade-
nocarcinomas pathology. KRAS and EGFR mutations are in general mutually
exclusive, but in rare cases they may coexist.

P447
Genetic analysis of two novel mucin-like genes in the disease-susceptibility
locus for diffuse panbronchiolitis
Minako Hijikata1, Ikumi Matsushita1, Hideyuki Ito2, Jun Ohashi3,
Sakae Homma4, Yoshio Taguchi5, Arata Azuma6, Shoji Kudoh7, Naoto Keicho1.
1Department of Respiratory Diseases, Research Institute, National Center for
Global Health and Medicine, Tokyo, Japan; 2Department of Thoracic Surgery,
National Center for Global Health and Medicine, Tokyo, Japan; 3Department of
Public Health Medicine, University of Tsukuba, Ibaraki, Japan; 4Department of
Respiratory Medicine, Toho University School of Medicine, Tokyo, Japan;
5Department of Respiratory Medicine, Tenri Hospital, Nara, Japan; 6Division of
Pulmonary Medicine, Nippon Medical School, Tokyo, Japan; 7President, Fukujuji
Hospital, Tokyo, Japan

Background: Diffuse panbronchiolitis (DPB), which is characterized by chronic
inflammation in respiratory bronchioles and sinobronchial infection, is a complex
genetic disease affecting East Asians. DPB is strongly associated with HLA-B54
in Japanese and HLA-A11 in Koreans. We hypothesized that a major suscepti-
bility gene for DPB might be located between the HLA-A and HLA-B loci and
recently cloned two novel mucin-like genes designated panbronchiolitis related
mucin-like 1 and 2 (PBMUCL1 and PBMUCL2) in the candidate region. We found
disease-associated genetic polymorphisms in the new genes.
Objectives: The aim of the study is to compare the genetic polymorphisms of the
genes between Japanese and European descent, because genetic predisposition to
DPB has been assumed only in Asians.
Methods: We genotyped polymorphisms in 50 DNA samples of European de-
scent and compared their frequency and haplotype structure with 108 Japanese
DPB patients and 98 Japanese controls. Expression of PBMUCL1 transcript was
investigated in primary-cultured human bronchial epithelial (HBE) cells.
Results: The haplotypes were different between European descent and Japanese.
The mRNA expression pattern of the HBE cells with Asian-specific haplotype was
analyzed.
Conclusions: Further analysis of newly identified mucin-like genes may provide
insights into the pathogenesis of the disease.

P448
Genetic epidemiology of hereditary hemorrhagic telangiectasia complicated
with pulmonary arteriovenous malformation
Takanobu Shioya1, Masahiro Satake1, Akira Tamaki2, Ryo Morita3,
Kazuhiro Sato3, Masaaki Sano3, Manabu Hashimoto4, Akio Koizumi5.
1Department of Physical Therapy, Akita University Graduate School of Health
Sciences, Akita, Japan; 2Department of Physical Therapy, Hyogo University of
Health Sciences, Kobe, Hyogo, Japan; 3Department of Respiratory Medicine,
Akita University Graduate School of Medicine, Akita, Japan; 4Department of
Radiology, Akita University Graduate School of Medicine, Akita, Japan; 5Health
and Environmental Sciences, Kyoto University Graduate School of Medicine,
Kyoto, Japan

Background: Hereditary hemorrhagic telangiectasia (HHT) is an autosomal domi-
nant disorder characterized by aberrant vascular development such as arteriovenous
malformation (AVM). We report here a genetic epidemiologic study in a county,
A, in the Akita prefecture (population 1.1 million) located in northern Japan.
Method and subjects: A total of 137 pedigree members were traced of which 81
were alive and 37 were affected by HHT. Complications associated with pulmonary
arteriovenous malformations (PAVM) were proven in six out of seven families.
Results: Linkage analysis in two large families complicated with PAVM revealed
a linkage to the HHT1 locus (encoding endoglin; ENG). Three novel mutations
were found in four families, all of which led to a frame shift: a G to C transversion
at the splicing donor site of intron 3 (Inv3+1 G>C) in one family, one base pair
insertion (A) at nucleotide 828 (exon 7) of the erdoglin cDNA in two large families
(a828-29 ins A), and a four base pair deletion (AAAG) beginning with nucleotide
1120 (exon 8) of the endoglin cDNA (c.1120-1123 delAAAG) in one family. The
insertion of A in exon11 (c.147O-1471 insA) mutation was found in one family.
Summary and conclusion: The population prevalence of HHT in the county
was estimated to be 1:8,000-1:5,000, roughly comparable with those reported in
European and U.S. populations, which is contradictory to the traditional view that
HHT is rare among Asians. We recommend that families with HHT be screened
for gene mutations in order that high-risk individuals complicated with PAVM
receive early diagnosis and treatment initiation that will substantially alter their
clinical course and prognosis.

P449
Genetic polymorphisms in TNF genes and tuberculosis in cystic fibrosis
patients
Galina Shmarina1, Alexander Pukhalsky1, Nikolai Kapranov1,
Vladimir Alioshkin2. 1Department of Cystic Fibrosis, Research Centre for
Medical Genetics, Moscow, Russian Federation; 2Laboratory of Cytokines, G.N.
Gabrichevsky Institute of Epidemiology and Microbiology, Moscow, Russian
Federation

The genes for tumor necrosis factor-α (TNF-α; TNF) and lymphotoxin-α (LT-α;
LTA) are arranged in tandem within MHC III region of chromosome 6 in the
same transcriptional orientation. This formation is conserved, even in marsupials,
suggesting that there may be some functional advantage to this arrangement.
The proteins encoded by TNF and LTA are known to interact as complementary
factors in various cell signaling networks. Single nucleotide polymorphism sites
for TNF (-308 G>A) and LTA (252 A>G) were investigated with TaqMan allelic
discrimination assay. 190 cystic fibrosis (CF) subjects were enrolled into the study.
The distribution of allelic variants of TNF and LTA genes in CF patients did not
differ from those in health subjects of Moscow and European populations. We did
not find any association between TNF genotypes and CF lung disease progression.
In the same time the carriers of -308A allele more frequently had asthma and
other atopic disorders as compared to patients homozygous for -308G allele (14.9
vs 5.3%, p<0.05). There was no case of tuberculosis among patients with 252G
alleles. In the same time in 7.9% of 252A/A carriers tuberculosis infection was
documented (p<0.03). Besides, the subjects with genotype 252A/A demonstrated
a significant elevation of plasma TGF-β1 in comparison with carriers of 252G
allele (72.6 vs 32.4 pg/ml; p<0.05). Our data confirm the critical importance of
-308 A TNF allele for asthma development and provide robust evidence that LTA
gene variants are involved in tuberculosis etiology.
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