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Complement factor H (CFH) is a serum glycoproteirt tegulates the function of the al-
ternative complement pathway, sequence variatiotise CFH gene are linked to many inflamma-
tory and neovascular diseases. In the present,stuglgvaluated the potential association of the
CFH rs800292, rs1061170, rs434535 single nuclegtiolgmorphisms (SNPs) with ischemic
stroke (IS) in an Armenian population. In total 61Batients with IS and 225 healthy subjects
(controls) were involved in this study. Genomic DNAmples of ischemic stroke patients and
controls were genotyped for CFH gene rs800292, BB, rs434535 SNPs using polymerase
chain reaction with sequence specific primers (PGR)S Data were analyzed by Pearsoff's
test. There was a significant decrease in the &eges of rs800292*A minor allele (p=0.01,
pcorr=0.03) and carriage of this allele (p=0.006prp=0.018) in IS patients compared with
healthy controls. According to the results rs10&FC7and rs424535*A minor alleles frequencies
were higher in patients than in controls (p=3.0360rr=9.0E-6 and p=2.1E-5, pcorr=6.3E-5
respectively). Moreover, the carriers of theseledlavere overrepresented in patients compared to
controls (p=0.0002, pcorr=0.0006 and p=8.0E-6, pcAE-5 respectively). The results obtained
implicated CFH gene rs800292, rs1061170, rs434533s3hl pathogenesis of ischemic stroke. In
particular, it was shown that the CFH rs1061170*C es#24535*A minor alleles are positively
associated with IS, rs800292*A minor allele is atpctive factor for IS at least in Armenian
population.

Ischemic stroke complement factor H single nucleotide polymorphism

Unuykuknh H qnpéntp Yndyy bdkunh wljnpynipiniut wyptnpuiipughtt Swbwuyuphnyg
Jupquynpnn uwhwnwlnig b H gopénuh ghunud kqulh uniyininphnughtt wnjhdnpbhquubpp
wunghwgyws L wwppbp poppnpughtt b tnpuwinpughtt hhywunmpmnitutph hbwn: Uju hbwnw-
qnuintpjul tyuwwnwl kp puguhuwynt] hwyjuljui ynynijjughuynd H qnpénth gkuh rs800292,
rs1061170, rs434535 tquljh uniyjininhnuyghtt ynjhdnpbhquubph htwpuwynp wunghwgnidp hotidhl
Yupduwsh htwn: Uy tyuwnwynyg hpuuwbwgyt) k uogws wynhunpdhquutph 136 hotidhl jupywsny
hhjwunubph b 225 wpnnoutph PCR-SSP dbkpnnny YU uunipubph ghinnhywynpnid: Unwugjws
wnyjutph yhdwugpuut Epnidnipiniip juwnwpyty E MThpunth x2 wkunny: Uwubwynpuytu
gnyg t wpdl), np hwjjujwi ynwyniughuynd Yndykdkunh H gnpénth qkup rs1061170°C U
rs424535*A dhunpuyhtt wikjukpp hwinhuwinud &u phuljh, hull rs800292*A dhunpuyhtt uykp
wuwownwwihy gqnpdéntutp hotidhly Yupdwsh hwdwp: Zwdwduyt unwgdws wpogniupubph H
qnpénuh  ghth  rs800292, 151061170, rs434535 bLquljh uniyinnhnuyghtt - wnihunpdhqdubkpp
ubipqpudyws ki hotidhly jupdwsh wuwwnngkubgnud:

Polblply qupywd - ndwjEdkiunh H gnpdnl — kqulh inijjknunpnughi wynyhunpphqubbp
®akrop H cucremsr KoMIUIeMeHTa IIpeACTaBiIfeT COOOM CHIBOPOTOYHBIHM I[IMKOIPOTENH,

KOTOPBII‘/‘I perynupyer a]IbTepHaTI/IBHI:Jﬁ IIyTh aKTHBAallMM KOMILIEMEHTA. C u3MeHeHUAMU HYKJIE€O-
TH,Z[HOfI II0C/Ie I0OBATEJIBHOCTU B I'€He @aKTopa H cBs3anbr MHOTrME BOCIIAIUTEIBHEBIE U HEOBACKYy-
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JApHble 3aboneBaHuA. lleqbpl0 JAHHOTO WCCIeZOBaHUA OBLJIO M3ydeHHMEe BO3MOXKHOM
accoIalluy OSHOHYK/IeOTHAHBIX mnoiaumopdusmos 15800292, rs1061170, rs434535 rena
tdaxropa H c umemuveckum uncynsrom (M) B apmsuckoit momyssuun. g 910l nenu Guin
renorunuposansl o6pasusr JTHK 136 Gompmsix VM m 225 370poBBIX JIHMI apMAHCKOMH
IONyNANUHN. ['€eHOTUIMPOBaHMe IIPOBOAMIM METOJOM IIOJMMEDPAasHON IIeIHOM peakuuu co
crnenubuyHbIMU K HocaenosarenpHoctu mpaiimepamu (PCR-SSP). Cratucruueckuit anamns
IAHHBIX IIPOBOJYUICA cOracHO Kpurepuio x* ITupcona. CoriacHO IOIy4eHHBIM pe3yJbTaTaM,
rs800292, rs1061170, rs434535 momummopdusmsr reHa dakxrtopa H BoBiedeHBI B IlaToreHe3
WIIeMUYeCKOTO HHCYJbTa. B wacTHOCTH, 6BUTO moKaszaHo, uTo 1s1061170°C u 1rs424535*A
MUHODHBIe aJUIeJM IOJOXKUTeIbHO accomuupyior ¢ MU, a rs800292*A mMuHOpHas ajurens
ABJIAETCS 3AIUTHBIM (GaKTOPOM /I apMAHCKOM IOy JIAIUH.

Hmemmvecknii uacyIsT — H paxrop KoMIreMeHTa — O4HOHYKI€OTHAHBIH TOTHMOPPHIM

Complement system is one of the key factors gengrahd maintaining inflamma-
tion in the arterial intima and plays a criticalerén post-ischemic inflammation [2, 3, 13,
25]. CFH is a serum glycoprotein that regulatedftinetion of the alternative complement
pathway in fluid phase and on cellular surfacekintls to three sites on C3b and destabili-
zes the alternative pathway convertase C3bBb,aaisoas a cofactor for complement fac-
tor 1. CFH protein consists of 20 short consenspgats (SCR). The SCRs contain binding
sites for C3b, heparin, sialic acid, and C-reaqtikatein (CRP). The CFH gene is located
in chromosome 1 (1g32), sequence variations ilCtid are linked to many inflammatory
and neovascular diseases, such as age-relatedamadegéneration (AMD), hemolytic ure-
mic syndrome (HUS), Alzheimer's disease (AD), dighetinopathy (DR), coronary heart
disease (CHD), IS [5, 15, 18, 22, 23, 24].

162V (rs800292) and Y402H (rs1061170) are codirgiene nonsynonymous SNPs
in CFH gene. G>A transversion in exon 2 of the @féde results in a change in the amino
acid sequence from Val to lle at position 62 of@teH polypeptide in SCR2, which inclu-
des a C3b binding site. A CFH lle62 variant disptayreased binding to C3b compared to
CFH Val62, and is also a more efficient cofactarféxtor | in the proteolytic inactivation
of C3b [20]. CFH SNP Y402H characterizes a T>C su®n in exon 9, which results in
a Tyr to His change in SCR7 domain, which bindsaniepand C-reactive protein. CFH
402H variant showed reduced binding to CRP, contpasith 402Y variant [12].
Rs424535 is one of tag SNPs in the CFH gene add teaA>T substitution in intron 17.

In the present study, we evaluated the potentsddation of the CFH rs800292,
rs1061170, rs434535 SNPs with IS in an Armenianufadion.

Materials and methodsStudy populationin total, 136 patients with first episode IS
(males/females: 71/65; mean age *SD: 50+9.7 yeard)225 healthy subjects (males/females:
154/71; mean age +SD: 42.6+9.2 years) were enrafigtlis study. All subjects were unrelated
Caucasians of Armenian ancestry. Patients were tatigpd in the Medical Clinic N2 of the Yere-
van State Medical University. Diagnosis of IS wasédxd on clinical history and neurological exa-
mination and was confirmed by brain computer torapfy (CT) imaging and basal laboratory
tests. Stroke subtype was classified accordingQAST definitions [1]. Stroke severity was sco-
red using the National Institutes of Health Str@aale. Among IS patients involved in this study
30 had cardioembolic stroke, and 106 - large vesthrothromboembolic stroke. Fifty-three pa-
tients presented anatomically relevant CT hypodansas in cortical-subcortical parts of cerebral
right hemisphere, 78 - in left hemisphere andrbbrain stem. In this trial, patients with a modera
tely severe baseline strokes (median score of £r¢ mvolved; lesion volume + SD 174.9+156.7
cm3. Among IS patients 89 had hyperlipidemia, 70 aderial hypertension, 32 had atrial fibrilla-
tion, and 53 had coronary artery disease; 63 patiaere nicotine-dependent (cigarette 5 smo-
kers), and 34 were alcohol consumers; 62 patieadspositive family history of IS (39 -maternal
heredity, 22 - paternal heredity, 1 - both). Heabhbjects (controls) without family history of IS
and myocardial infarction were recruited amongtitoed donors of the Erebouni Medical Center
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of the Ministry of Health (MH) of RA and had no tusy of previous ischemic cerebrovascular
event. Healthy controls had no serious medicalrd&n including coronary artery disease, atrial
fibrillation, arterial hypertension, and hyperlipitiia, or treatment during the past 12 months. At
the time of blood sampling they do not have symptahlS or a transient ischemic attack. No
special studies have been performed to assessdigeeps of atherosclerotic process in healthy
subjects group. Exclusion criteria for all subjeicidude past or present history of neuropsychiat-
ric disorders, metabolic disorders, myocardialrictian, oncological and immune system diseases.
All subjects or their legal representatives gawartinformed consent to participate in the study,
which was approved by the Ethical Committee of th&tifute of Molecular Biology NAS RA
(IRB #00004079).

Collection of blood samples and extraction of gerobBiNA

About 5 ml of venous blood was collected from eatidy participant by venipuncture
and transferred to EDTA-containing tubes. Blood dampf IS patients were collected on days 1-
4 of stroke onset. Genomic DNA was isolated froeslir blood samples according to the standard
phenol-chloroform method and stored at -30°C uantihfer use [16].

Genotyping of CFH rs800292, rs1061170, rs434535 SNPs

All DNA samples were genotyped for CFH rs80029206411.70, rs434535 SNPs using
PCR-SSP under earlier described conditions [4]pAthers for the PCR-SSP were designed using
the genomic sequences in the GenBank (http://wwvumlalbnih.gov). The primer sequences for
three mentioned SNPs were as follows:

1. CFHrs800292: reverse 55CCTTCCTGCATACCATTATTAC forltele, reverse
5'CCTTCCTGCATACCATTTTAT for A allele, constant forward
5'GACCTGTGACTGTCTAGGC;

2. CFHrs1061170: reverse 5CCCTGTACAAACTTTCTTCCATG for 2k, reverse
5'CCCTGTACAAACTTTCTTCCATA for T allele, constant forward
5'GTTAGTAACTTTAGTTCGTCTTCAG;

3. CFHrs424535: forward 5° GAGAACAGCAGCAGAGGAAA for @llele, forward
5'GAGAACAGCAGCAGAGGAAT for A allele, constant revee
5'GCCTGGTAAACAATGCCTCT.

The presence/absence of allele-specific amplicaswisualized by electrophoresis in 2%
agarose gel stained with ethidium bromide.

Statistical analysisDistribution of genotypes for the rs800292, rs10@1land rs424535
SNPs were checked for correspondence to Hardy—Wegnequilibrium. To reveal a potential
association of these SNPs with IS, their genotygtlele, and phenotype frequencies (carriage
rates) in patients and controls were compared.sidraficance of differences between allelic and
phenotype frequencies in study groups was detedmirsing Pearson’g2 test. The odds ratio
(OR), 95% confidence interval (Cl), and Pearson’sajue& were calculated. All tests were two-
sided with 95% significance level<£p.05). P values adjusted by Bonferroni multiple ection
approach ang0.05 were considered significant.

Results and Discussionfo assess potential association between CFH rs@0029
rs1061170, rs424535 SNPs and IS, genomic DNA sangflpatients and controls were
genotyped for the selected polymorphisms. All ggpetfrequencies of the three selec-
ted SNPs followed the Hardy-Weinberg equilibriumaih subjects (p>0.05). Estimated
genotype and allele frequencies of CFH rs10611d0rs#24535 SNPs were similar and
of CFH rs800292 were different to those reportadsoropean population in public ge-
netic database (http://www.ncbi.nlm.nih.gov/SNPheTdistribution of CFH rs800292,
rs1061170, rs424535 variants in both groups isemtesl in tab. 1. Regarding CFH
rs800292, there was a significant decrease inrdguéncies of A minor allele (p=0.01,
pcorr=0.03) and carriage of this allele (p=0.006prp=0.018) in IS patients compared
with healthy controls. According to the results081170*C and rs424535*A minor
alleles frequencies were higher in patients thaeoimrols (p=3.0E-6, pcorr=9.0E-6 and
p=2.1E-5, pcorr=6.3E-5 respectively). Accordingthe carriers of these alleles were
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overrepresented in patients compared to controts0.0002, pcorr=0.0006 and
p=8.0E-6, pcorr=2.4E-5 respectively).

Tab. 1. Genotype and allele frequencies of CFH polymorphisnS patients and controls

Genotype distribution Allele distribution

(%) (%) Carriage
Pvalue (%) Pvalue
o
SNP ID ratio
_ Controls o (95%
IS (n=136) (n=225) 1S Controls (95% ClI) cn
(Pcorr) IS Controls| (pcorr)
GG 117(86) |GG 166(73.9 55997 3)( G 387(86) |  0.01 052 0.006 | 0.47

GA17(12.5)| GA55(24.5
AA 2(15) | AA 4(1.7)

TT 32(23.5) | TT 96(42.7)
rs1061170 TC 67(49.3) | TC 104(46.2

19(14) | 59(26.2)

1$800292) A21(7.7) | A63(14) (0.03) |(0.3-0.86) (0.018) | (0.26-0.8)

0.0002

104(74.5)| 129(57.3) (0.0006 | 242

T 131(48.2) [T 296(65.8 3.0E-6 2

CC 37(27.9)| cC 25011 1] C 14LE1B)C 154(3492) | (9.0E-6) | (1.52:2) ) (1.5-3.7)
AA 49(36) | AA 35(15.6) 8.0E-6
A155(57) |A183(40.7 | 2.1E-5 0.52 g 0.33
5424535 AT 57(42) | AT 113(50.2) 1175000 froniao's | (6.aps) |(038.07) | 8764 | 190(84.4) (24E5) | (0% o,

TT30(22) | TT 77(34.2)

Many studies demonstrated involvement of CFH irhpatechanisms of IS [3,
13, 25]. It is clear from in vitro and in vivo stied that complement activation implicate
end-organ damage in CHD and stroke [13, 19]. Cl890292 and rs1061170 SNPs lead
to structural changes affecting the ability of Ctetbind C3b and CRP respectively and
so changes the activation of the alternative paghd@, 19]. This study explored the po-
tential contribution of the CFH rs800292, rs10611/8324535 SNPs to IS. The results
obtained indicated implication of these polymorpissin pathogenesis of IS.

CFH rs800292 associated with a decreased risk KD Asignificant decreases in
the frequencies of A allele and AA genotype forO&892 were observed in DR patients
compared with diabetic controls (pcorr = 0.04, OR.Z2; pcorr = 0.015, OR = 0.51,
respectively) [9, 22]. The present study demonstr&FH rs800292*A minor allele ne-
gative association with 1S and protective effedeast in Armenian population.

Recent findings indicated CFH rs1061170 associatiith AD, HUS, AMD, as-
sociations with CHD risk showed conflicting resultisus, in a prospective study with
5,520 men and women from the Netherlands, the CBE2¥ polymorphism was as-
sociated with an increased risk for myocardialiictian [6, 10, 11, 24]. However, these
results have not been consistent in several casgetatudies [14, 17]. Also, Volcik et
al., evaluated the association of the Y402H polyhm with CHD, IS, and carotid ar-
tery wall thickness (intima-media thickness), andrfd that the CFH 402H allele was
associated with an increased risk for incident Caid IS in whites [21]. In the present
case-control association study there was a sigmifi;xcrease in the frequencies and car-
riage of CFH rs1061170*C minor allele (402H) in p&tients compared with healthy
controls in Armenian population.

Only a limited number of studies have explored ptig¢ association between
GFH rs424535 and diseased conditions. Thus, GFR463b showed an allelic asso-
ciation with HUS [7]. In case-control study with®8chizophrenia patients and the same
number healthy subjects of Armenian ancestry thel €@424535*A minor allele was
associated with schizophrenia [8]. Our study alseealed rs424535*A minor allele of
CFH as a risk factor for IS in Armenian population.

Since the present observation refers to one giepulption (Armenian), the re-
sults should be replicated in other populationsfietgroups. Another limitation of the
present study is relatively small sample size ([@8&ents and 225 controls).

Our findings suggest CFH rs1061170*C and rs424536tiAor alleles as a risk
factors, rs800292*A minor allele as a protectivetda for IS at least in Armenian
population.
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AD Alzheimer's disease

AMD age-related macular degeneration
CFH complement factor H

CHD coronary heart disease

ClI confidence interval

CRP C-reactive protein

DR diabetic retinopathy

HUS hemolytic uremic syndrome

IS ischemic stroke

OR odds ratio

PCR-SSP polymerase chain reaction sequence-spedifier
SNP single nucleotide polymorphism
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