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i wudnmeius (stress) Tamananentfinlgh meTzuy serotonergic ufifiuintuegiy
serotonin  transporter  (5-HTT) gaﬁ'ﬁ"!ﬁﬁumu%’mhﬁﬁﬁﬁﬁﬁi& ATTHMAINUAIEN RRUENTTNYS
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daulwny uas XL Fonulaveah Jélicié § rapgntmn DNA sequences 14, 16 uax 18 viia 20 mufdu
unmmuﬂmﬂﬁ;ﬁmﬁuwuﬁgﬁfm nwrapswhlam WHIWMUOYIEY  serotonin URT  serotonin
receptors Tulsmas mmu‘Lﬁunﬁnwgau#ﬁ wh 5+¥1TL‘PH fulsrasfieduiudbifinnunsinm
Fhu 5-HTTLPR nofymarphism i‘aqumimnn%m,jr‘imu faltnriudeaans nuanudiiug
$2UIq oxidative stress uﬂ*ﬁﬂfgmmu ﬁqlﬁuﬁﬁﬂnmmuﬁmu{:vmﬂqnfnwmnummm
G825 lutiu receptor for advanced giwaﬁm ‘end MM{F{#GE} fulsrasiinGu dngussatdens
ﬂufﬂnumﬂﬁm-r'lnﬂwuﬁuwuﬁs:umqmmwnmﬁmﬂﬂ *ufEGF RAGE uax 5-HTTLPR uazA1d
timﬂamannTinﬁ..anm‘guﬂu'lmﬂ TnurAiemsd SNPs 'luuu "-I"EGE(—EEE?[CMJ -460(C/T) and
+405({C/G)). GB2S RAGE )r:ﬁ.. 5-HTTLPR | AL) TEANH p;pﬂlatlon-based case-control
dmiuiiu VEGF q'mqﬂ':ta‘fmﬂ*l.nmawmu 154 AU uﬁaM}mmnﬂmnﬂumq 401 (early-onset)

149U 102 AY uﬂ:gﬂwmnﬁirmmmq 40 1 vifawnndn (ate-onset) 47 52 Au wRsuFeuiy
neuAuUnAdIuIL 234 A, Ayl RAGE misdhuihelrassifinduduou 134 au uszngumuuni
Ao 178 Ay uesdmuiuEu 5-HTTLRR, winiudidolasainiudound 142 au ussngumalnd
474U 127 AU 1T polymerase chain reaction-restriction fragment length polymérphism (PCR-
RFLP) unzRCR-5equencd specific primer (PCR-SSP) Tumhs genotyping mﬁwiﬂnnﬁﬂu'i*qﬂuuu'uﬂa
460TT W38 2460TC VEGF flamudiiusiunmudvssaninialzrazfiatuludaseigianndt 40 1
atiduAAYNIRDTRA (p=0.0450, odds ratio (OR) =467, 95% confidence interval (CI) =1.03-29.52)
wenniiiuihinauladn Lﬁﬂf‘imﬂ:ﬁpjuuu haplotype 18484 VEGF wuin CTG haplotype i
Anfiniufiunudsrennfinliasnfiadu  wsemsfinlialutoseglieosndn 40 0 el
WUAATUNNATA (p=0.0460, OR=1.37, 95%CI=1.00-1.87, p=0.0163, OR=1.54, 95%CI=1.08-2.18)
uenAINTLINLAINLANANT8TEAL VEGE T plasma weydlouTEwinangy haplotypes Aumnsinamy
Tunsfntiu RAGE i mumd ndiufatinaiiad Ay neaiiissudng 82A G82S RAGE allele fiums



Walsaazuiadu (P=0.001, OR= 0.52, 95% Cl= 0.35-0.78) uwdr binuAUdTUTTEwI A
wRINUAEEBIEN 5-HTTLPR fumaiialsaszfianiu (P=0.531, OR= 1.15, 95% Cl= 0.78-1.70) Furf
anuAmMIAnE #7U1é41 CTG haplotype uaz -460C/T polymorphism g1aaunsn Miiuirtaauune
sesfilumsiusandosisnsialraadedulutneigioondn 40 Tludsernslne A
msAnibinuemadniugssninmumanuatteesiiu 5-HTTLPR fulsrssiiaduhalssminsing
uBNAINYTY G825 RAGE wumnuduwusiunaiialsasziiaiululssansing snddosiollasine

sallunalnmafinlzraziialuluszdu molecularmechanism

I“.

Abstract 2
Psoriasis is T-cell-mediated skin autuiTmunitg.r. required environmental triggers and genetic

susceptibility factors to becg;m“i-n- sted Psoriasis is a chronic skin disease characterized by the

abnormal hyperproliferation a erentiation of the epidermis, elongated and prominent blood

vessels and a thick peﬁﬁase r 1gmﬂ‘r\myhc iﬁﬁlﬁ*&te, Vascular endothelial growth factor (VEGF)
£ I
in pathiogenesis of variots diseases with angiogenic basis such as breast
FZ B2 VAN
cancer and autoimmune disgase | rgﬁing psoriasis. Many studies analyzed the association of VEGF

gene polymorphism in many suﬁzans in‘Caucasign’ and non-Caucasian. Most reports in some
'

4

gene play important role

¥ i
position that really point to imp’ﬁantkﬂpt shﬂl&-ﬂ;lclepug:le polymorphism (SNP) with several
P SO
autoimmune diseases including psuriés‘:s."hnhough:&m:é'ecise causes of this auto-immune disease
remain elusive, it appears o be .:pﬂgmnﬁ;zd by at%&ﬁi serotonergic system known to depend
primarily on the semmghﬁrammnm,{wm may have a role in w The serotonin transporter-
| - =
linked promoter reginn'{sfl-ﬂ‘rLPR} polymorphism occurred b;,‘nintsamc}nmereunn is evident to resuit
in three different length aligles namely S, L as predominant variant alleles and XL as a rare one

These three alleles have 14, 16 and 18 or 20 repetitive DNA sequences, respectively and have been
shown to associate-withrcentainmesropsyehiatric giseases. | Althoygh rolesof serotonin and serotanin
receplors in psoriasis were investigatéd, the impactef 5-HTTLPR on psoriasis has not been studied.
Therefore, the &-HTTLER polymorphism, was. apalyzed to_assess whether these vanants are
associated with psoriasis. Fﬁnnémmrge. having fecognized themelationghip between ipxidative stress
and psoriasis, the association between G825 polymorphism in the gene encoding the receptor for
advanced glycation end products (RAGE) and psoriasis was investigated. The aims of study, we
determine the distribution of VEGF, RAGE and 5-HTTLPR polymorphism in Thai psoriasis patients.
We analyzed SNPs within the VEGF (-1557(C/A), -460(C/T) and +405(C/G)), GB2S RAGE and 5-
HTTLPFR (5, L and XL) gene polymorphism. In population-based case-control study, allele and
genotype frequencies of each marker were compared between 234 unrelated healthy volunteers and
154 chronic plague psoriasis patients (102 early-onset and 52 late-gnset psoriasis) for VEGF gene,

one hundred seventy eight healthy donors and 134 psoriasis patients for RAGE gene and ane



hundred twenty seven healthy controls and 142 psoniasis patients for 5-HTTLPR gene. Genotyping
was performed by polymerase chain reaction-restriction fragment length polymorphism (PCR-RFLP)
and PCR-sequence specific primer (PCR-55P) methods. The results, The -480 TT or CT compared to
CC VEGF genotype were found to be significantly risk associated with early-onset psoriasis patients
compared with healthy controls (p=0.0450, odds ratio (OR) =4.67, 95% confidence interval (Cl)
=1.03-29.52). Interestingly, haplotype analysis revealed that the CTG haplotype was found to be
significantly associated with susceptibility to psoriasis and early-onset psoriasis compared with
healthy controls (p=0.0460, OR=1.37, 95%CI=1.00-1.87, p=0.0163, OR=1.54, 95%0I=~1.D&2.1B.
respectively). Moreover, VEGF plasma conce tratio not significantly different between groups

signi G825 RAGE allele frequency was
R= 0.52. 95% Cl= 0.35-0.78).

observed in psoriatic patients
Finally, the 5-HTTLPR polymorphi lhe alielic frequencies between
psoriatic and control subjeg . 0.78-1.70).Thus, The result
demonstrated that the CTG hapiBtypg/and 4460 &/F VEGF polymorphism may be used as a genetic
marker for early-onset psoriasis | s . e.! H PR was not associated with psoriasis in Thai
population. Furthermore, the'G823 RAGE p ! morphism vas g ssociated with psariasis, and further

investigations should be carrieg ) ga ' into its melecular mechanism in psoriasis.
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Introduction

Psoriasis is a common chronic inflammatory skin disorder affecting
approximately 2-4% of the population worldwide, males and females equally, with
prevalence varying in accordance with race and geographic distribution (Greaves and
Weinstein 1995; Nickoloff and Nestle 2004; Campalani and Barker 2005). Clinically,
psoriasis is characterized by sharply demarcated erythematous plagues and covered
by a silvery scale. The pathology of chronic Pplaque psoriasis is distinguished by altered
keratinocyte hyperproliferation and diﬂer&miaﬂﬁafgj« the epidermis and inflammation of
both the epidermis and dermis (Bowcock jnd Kﬁ.zia;er*mﬂfa} Patients with early-onset
psoriasis are younger, they.have WQ f?mﬂ\; histories.and more forceful disease. On

the contrary, those with ?ﬂﬁl peonasis are older; they have more stable disease
9

(Greaves and Weinstein®®995 ,Pra\.dnus ﬁata were suggested that psoriasis was a

d

primary T-lymphocyte-baséd. ; haf r‘ﬂrtokme _grndu-::tlon by activated T cells is a Type-1

inflammatory profile for in i 'Erfemn &mma (IFN-Y), tumor necrosis factor (TNF-

’ 'rminﬁ 199& Lew, Bowcock et al. 2004). Strongly
/

supported of T-cell imm{jneixeﬁ!mﬂ pa' esis by functional study of T cells

Q) and interleukin (IL) 12¢

infiltration isolated and cloned fronH*E pmr@éﬁmn revealed that they was capable

of stimulating keratlnocine prﬂllf&f'&tmn by sa:cTéTBEf madlatnrs;[ln keratinocyte stem cells

jmduced a proliferative

ot

from psoriasis FJETJE{'l

response but not hapnarg; in those from healthy donors. ’Furﬁermore. the apply of human
skin grafts tran-aplantedﬂ;nm severe combine immunodeftci;'mt.r mice (SCID mice) were
injected with aclivated T-cells from psofasis-patients; they develop a typical psoriatic
phenotype. (Prinz 1"9§i9}, Nhumdays psoriasis s defined a T-cell-mediated autoimmune
diseasa:t_ﬂna and-De-Rie 1999, Luba and Stulberg 2006)

Cumulative studies suggest that interaction of multiplé génes and efivironmental
factors are contributed to psoriasis susceplibility (Raychaudhuri and Farber 2001). A
strong genetic component associates with chronic plaque psoriasis. Especially, twins
studies show the concordance rate of psoriasis in monozygotic twins is approximately
greater than in dizygotic twins, being around 72% and 23%, respectively. Moreover, The
evidence of genetic predisposition to psoriasis in several family studies have

demonstrated that as various as half of siblings of persons with psoriasis develops the
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sickness when both parents are involved, but prevalence cascades to 16% when only
one parent has psoriasis and falls to 8% when neither parent is involved (Bowcock and
Krueger 2005; Schon and Boehncke 2005). Many genetic studies by linkage analysis
and association studies implicated that a variety of genes are related to psoriasis.
Mumerous genome-wide scans and linkage analysis have identified to at least 19
psoriasis-susceptibility loci show signifig;:'aqt ?»uidence of linkage to psoriasis. Among the
identified linkage is nine "Significant IFnkagéji-é;f)dajﬂr loci” to psoriasis (Bowcock and
Krueger 2005, Campalani.and Barker 3005}. "ﬂﬁ&wlinkage results are encouraging,
considering that cunﬁmﬁaa--'gf gignifcant linkage. -;;L_a locus offers the strongest

evidence for existencg,e?( \

allele or haplotype, or@ny DNA" polymorphisms, is directiy evaluated, A difference in

'
F F JIAE N

frequency of an allele tfa-t'ed’_l;‘émfaan affected patients and appropriate

controls. Several candid n s"hafﬁ'e béeﬁ: studied and found to be associated with
a0 d J_
psoriasis such as, MHC class |, HCR. COSN (Bowcoek and Krueger 2005). Psoriasis

' o4 \
susceptibility 1 (PSORST, 6p21), .is\fegarded, the most important susceptibility iocus.

i e
PSORS1 is associated with up ’t&,@ of p&ﬂs cases (Schon and Boehncke 2005),
77 07 ), %/ A . . .
Many genes encoding proteins with regulatory and adaptive functions or induced

vascularization in Iih

cC :!;jc! as candidates. One in
many that interestin;g-i# vascular endothelial growth hctﬁrﬁ{VEGF ) gene. This gene is
located on GhrGMGQG)me 6 at 6p21.3 (Pages and ‘ﬁ'ﬁuyssegur 2005). Vascular
endothelial growth factor WEGF'! bene is proposed. to play important roles in
pathogenesis of warious diseases with' angiogenesié basis and autoimmune disease
including psenasis, The common.isoforms of VEGE. Has at lgast 5 different.jsoforms from
9 subtypes due lothe ‘single gene ‘ditérnative 'splicing (Byrne, Bouchier-Hayes et al.
2005; Takahashi and Shibuya 2005). The human keratinocytes revealed mRNA of 3
major splice forms of VEGF such as, VEGF,,,, VEGF ;. and VEGF,,, (Ballaun, Weninger
et al. 1995). VEGF can promote chemotaxis of monocytes. Bone marrow-derived cells
can be effect by them (Ferrara, Gerber et al. 2003). Evidence indicates that psoriasis is
angiogenesis-dependent. Since, psoriasis has many dermal microvascular

developments in lesion (Creamer, Sullivan et al. 2002). Moreover, VEGF expression level



14

were significantly enhanced in lesion of psoriatic skin as compared with healthy control
skin (Detmar, Brown et al. 1994; Bhushan, McLaughlin et al, 1999).

Many studies analyzed the association of VEGF gene polymorphism in various
positions in Caucasian and non-Caucasian. Most reports in some position that really
point to important about SNP with several autoimmune diseases including psoriasis. But
nowadays, no any reported SNPs of VEGF gene including function of SNPs with
psoriasis in non-Caucasian. We are interested in the role of VEGF gene polymorphisms
and genetics susceptibility of psoriasis in Thai papulation due to both roles in psoriasis
pathogenesis and its gene position which lie in-these positions. For that reason, we
accordingly chose VEGF as ﬂl&-ﬂandidatef;;ene, Thus.the aim of this study, Population-
based case-cantrol studi&snwéfa:ﬂ?xed 12 investigate the palymorphism of VEGF gene in
patients with chronic plagﬁg' gsﬁria,s'rs*'c are with eontrol group and determine the
association with chronic g;ﬁ‘hqa‘ géqﬁé'éfs iri Thai population. We are interested in the
polymorphisms of VEGF 'Qeﬁe Lhatg:rnigl;l‘t inlsJaﬂce' disease susceptibility and severity,
and operate as marker fof thmﬂ:sgase Funhemngg
VEGF concentration in p]&Sm& of psqnams*ggtlents was determined by Quantitative
sandwich enzyme 1mmunoassay t&chmque {Sﬂﬁdwuch ELISA) and the correlation
betwean genetic polymorph:smsd"wEGF QE"EJW“VEGF r_:n::tem production in plasma
of chronic plague psﬂrm&n&h&ﬂ&mm&&hgﬁﬂﬂ&s&lect VEGF SNPs in Thai
population by searchmg.fmm SNPper database. We chose ESNF'E in order to represent

the SNP within promoter and exon region of VEGF gene by considering the suitable SNP
distribution and frequencies (gréater fifan 5%). Additiéially, we chose appropriate SNP
based on functional and previous-studies reports, Moreaver, many study report that -
1557 C/A _polymorphism was associated with VEGF production and it might be also
associated with severe diseases anddisease progressian (Shahbazi, Fryer ef al. 2002;
Papazoglou, Galazios et al. 2004; Szeto, Chow et al. 2004; Breunis, Biezeveld et al.
2006). The -460C/T and +405C/G were found to be correlated with VEGF protein
production and putative angiogenic basis in many diseases (Young, Summers et al.
2006). Furthermore, in Caucasian the +405CC genotype and C allele were found
significantly more often in early-onset and severe psoriasis (Young, Summers et al.

2004). However, there have not been any studies in Asian population. Interestingly, the
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reporter assay showed that one haplotype, carrying -2578A/-460C/+405G
polymorphisms is also associated with increased production of VEGF in vitro both
resting and inducing reporter activity (Jacabs, Feigelson et al. 2006). The genotyping
method for VEGF gene polymorphisms were done by PCR-specific sequence priming
(PCR-SSP) and PCR-restriction fragment length polymorphism (PCR-RFLP),
respectively. After that, genotypes, allele ,—and haplotype frequencies were compared
between chronic plague psoriasis patient ar p/gvﬁ | subjects.

We hypothesized that the specific pulynjcrphfsﬁi«ﬁ'GF gene that determine risk for
development and severworiasis ln;Thai populatien will be found. This study assist
contribute to the idenﬂlca/,.@f ps iasis susceptible gene and might lead to

‘./fd

" g
"/l}

1]

ased antioxidant activity as detected

by an increase in the carbany‘!a'iﬁrm[ macﬁbﬁdéﬁules in the dermis of psoriatic skin
b
i al ?'DDU} Oxidative stress in

keratinocytes is cunsmFred a factor in an aet{upamﬂrgerﬁc concept which considers
psoriasis as a t‘fplcaqlh) inflammatory process charactenzed by increased antioxidant
activity and overexpression of aPoptotic receptdrs. (Shilov ,and Sergienko, 2000).
Oxidative stres3)is subsequently’@mphasized-to ‘associate with psoriasis (Relhan et al.,
2002; Rocha-Bereira.et al , 2004). _ _

The' receptor fof advariced ‘Glyeation end' ploducts RAGE) s o multiligand
member of the immunoglobulin superfamily of cell surface molecules (Hudson and
Schmidt, 2004) and engages diverse ligands, including advanced glycation
endproducts (AGEs), amyloid fibrils, $100/calgranulins and amphoterin, relevant to
distinct pathologic processes (Yan et al., 2003). The biology of RAGE is dictated by the
accumulation of these ligands at pathologic sites, leading to upregulation of the receptor
and sustained RAGE-dependent cell activation eventuating in cellular dysfunction.

Although RAGE is not central to the initial pathogenesis of disorders in which it ultimately
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appears to be involved, such as diabetes, amyloidoses, inflammatory conditions and
tumors (each of these conditions leading to accumulation of RAGE ligands), the
receptor functions as a progression factor driving cellular dysfunction and exaggerating
the host response towards lissue destruction, rather than restitution of homeostasis
(Stern et al., 2002). Thus, the involvement of RAGE in causing oxidative stress has been
undoubtedly demonstrated.

Because of supposed relationship between oxidative stress and psoriasis,
association of the polymorphisms in the gang,ﬂr:pd_irng far the RAGE in psoriatic and
control subjects should be investigated. Polyméiphisms. in RAGE may also alter AGE
processing in tissues or reaclions _after'?he binding of AGEs to RAGE. The gene
encoding RAGE is located en'chiemoasome 6 in the major histocompatibility complex, a
region of the genome congaéﬁfﬁg"ﬁ number & ir‘1ﬂae|r'r'|rnr:ltt;:l"g-.lr genes (Hudson and Schmidt,
2004). The RAGE gene I:antams 11 exons*and a 3 untranslated region. Within the
exons, a common vanant +857G>A {Glyﬁﬁsyr {G82s)] and 3 rare changes (Thr18Pro,
GIy329Ala, Ala389Gin) héve fegn. mﬁnreeﬁ In fact, the association between four
polymorphisms in the RAGE gene ((3823, )']DdG!T 2184A/G and 2245A/G) and
(130 patients with piaque DSGlfla!iiS"'-Bhd 142-ﬁgalmy control sub;ects] (Vasku et al.,

2002). However, assucfétncan between psoriasis and any RAC RAGE gene polymorphism has

never been studied in ‘I‘hai population. The present study fu::uses on the RAGE GB82S
polymorphism because of its location in the ligand-binding V domain of RAGE (Hofmann
et al., 2002). Based on the recent observation that celis.expressing the 582 isoform of
RAGE displayedenhanced ligand-binding ( affinity and increased generation of
inflammatory mediators (Hofmann et al.72002), we tested for a possible association
between the RAGE G828 polymorphism and psoriasis in Thal populatian

Because psoriasis occurs in connection with stress or mood disorders (Peters et
al., 2000; Griffiths and Richards, 2001) and occasionally has been reported to be
induced in patients after treatment with antidepressants (Barth and Baker, 1986;
Osborne et al., 2002), the pathophysiological role of serotonin or 5-hydroxytryptamine
(5-HT), a monoamine acting as a neuromediator in the central and peripheral nervous

systems (Azmitia, 1999; Kema et a., 2000) should be focused. Serotonin is also a
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vasoactive amine, which is stored in the blood by platelets and released at sites of
inflammation. Stress and stress-related hormones increase serotonin synthesis (Azmitia
and McEwen, 1969; Azmitia et al., 1993). The wide variety of behavioural and
physiological functions, e.qg., in stress and mood, mediated by serotonin is reflected in at
least 15 receptor subtypes (Glennon RA, 2003), and these have been classified
according to structural, transductional and furac:unnal criteria (Barnes and Sharp, 1999;
Verge and Calas, 2000). The samtﬂnarg/;/ /4 em which consists of serotonin
molecules, serotonin recepmrsranﬁi serot _smln h‘@ﬁers (5-HTT) may have a role in

psoriasis. Immunohistochemieal teehniques showed that expression of serotonin was

significantly stronger in. e/cells, sweat gland cells,sebaceous gland cells, and

hair roots of the lesion : essive siage of psofiasis than in the static stage,

v <+ 9

: raj;,nfﬁ_,ncdurred in the specimens of normal skin

while there was no expressi

(Huang et al.,, 2004). Usi n&his?%cd*rﬁfstry and antibodies to 5-HT1A, 5-HT2A
|

4
-of these. sayowmn receplors was found significantly

ad

and 5-HT3 receptors, distn

diffzrent as investigated in in Ivedaand nnmﬂﬁalved sguun in patients with psoriasis and

/’,"

& e
compared to normal skin {Nnrdlmdﬁtal 2 ‘Although the roles of both serotonin

and its receptors werg‘\stuuied u‘rps’oriams thé\in‘mﬁr‘emer:t of serotonin transporter has

never been elucldatéﬂ, -2 j

N
Serotonin tranp:bprter a member of the Nam‘q -dependent membrane

transporter family, maduiates serotoninergic neurutransmlssron by active reuptaking of
5-HT from synaptie cleft.inte pfesy:n‘apiis penes(Amata and-Pacholczyk, 1991), and it
has also been 'Shown that-trafispoiers ‘expressed“in serotohinergic neurons and
platelets-bear, sequence identity-(Lesch et &y 1993)-The serotonin transporter gene,
which has the official gene’ symbol’SLE6AE (solute carrier family 6 [heuro-transmitter
transporter, serotonin], member 4) spanning 37.8 kb region on chromosome 17q11.1-
12, comprises 14 exons and codes for a protein of 630 amino acids with 12 putative
transmembrane domains (Ramamoorthy et al., 1993). Several variants of SLCEA4 are
known, but the extensively studied one, especially in relation to susceptibility towards
the development of numerous neuropsychiatric disorders (Murphy et al., 2004), is 44-bp
insertion/deletion polymorphism of 22 bp repetitive element in the 5-HTT linked

polymorphic region (5-HTTLPR) (Heils et al., 1996). Two comman allele types of
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SHTTLPR encompass 14 (short or 5 allele) and 16 (long or L allele) almost identical
repeat units of 20-23 bp, with rare alleles of 18-20 (extra long or XL allele) repeat units
occurring occasionally in some populations (Gelernter et al., 1997; 1999; Heils et al.,
1996; Nakamura et al., 2000). The transcriptional activity of the 5-HTT gene is
differentially modulated by the number of repeat units, with L allele showing three fold
enhancement over that of S allele (Heils et al.,, 1996). Nonetheless, various reports
indicate global variations in the allelic rrequemcy among European, European American,
African American, Japanese, native Arneric:éﬁs;"({;hineae, and African populations
(Gelernter et al, 1997; 1998). So far, tt‘l)ere 'i__s'"r"m j‘mpurt of genotypic and allelic
distribution of 5-HTTLPR in the~Thai population. Therefore, this study deals with the
genotypic and allelic distﬁbﬂ'ﬁgﬁ‘qf 5‘~HTI‘§PR in the Thai population to examine the

possible association 5-HTIEPRMitH psoriasis.

f IF-. | , q-.

—
i f é E
Methods £ rr-. 3 "
F J L
' TZ‘/' 7]
V., , ¥ ;/
Patients and controls ¥/ N

For VEGF gene, one hundérgﬂﬁaﬁd fil ty-ft r Thai patients with chronic plaque

type psoriasis average age abonkﬁ years {mahk‘su and female- 64) and healthy

subjects group contal 4 two hundred and thirty-four subj n'Javerage age about 26
years (male= 64 and gférnale= 170) who has the same e!hnii‘:\ ni'-;nd geographic area as
psoriasis patients were enrolled in this study. After written inform consent appraved by
the Ethical Committee of King Chulalongkorn University, blood samples were collected
from all individual"Bach ipsariasis patiefits was classified according'to onset of disease.
Early onset means. disease occurred.béfore, age 40 and. late. onset_means disease
occurred at or ‘after ‘age '40. The sevérity ‘of ‘each ' psoriasis -patient’was-classified
according to Psoariasis Area and Severity Index (PASI). Mild severity means PASI less
than 10; moderate severity means PAS| 10-15; severe severity means PAS| more than
15.

For RAGE gene, the study group (n=134) were patients with psoriasis diagnosed
by an experienced dermatologist. The control group (n=178) consisted of healthy

subjects without an individual history of psoriasis.
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For 5-HTTLPR gene, the study group (n=142) were patients with psoriasis
diagnosed by an experienced dermatologist. The control group (n=127) consisted of
healthy subjects without an individual history of psoriasis. The Committee for Ethics of
Medical Experiments on Human Subjects (Faculty of Medicine, Chulalongkorn
University) approved the study. Informe_d consent was obtained from each participant

prior to inclusion in the study.

DNA extraction

DNA was isolated from-buffy coat leleuteﬁ with. ethylenediaminetetraacetic acid
(EDTA) as anticoagulant, usin ’é.al_ting out method (Miler, Dykes et al. 1988). For the
genomic DNA extrac[iagﬂ;ji racf CEISY?IS buifer. (RCLB) was added to 0.5 mi of
buffy coat, vortex for 30 ; coﬁdac. Thrs solﬁtmn was centrifuged at 10,000-12,000 rpm
for 30 seconds, and the pai"na‘[aﬁt wWas &lsearded to obtain the pellet. The pellet
remaining should be whﬂe/l/plﬁk Tl‘ué Etéﬁ'mlght be repeated if necessary. To this

pellet, 200 I nuclei lysis bu;k {ma} and %{,u 10% SDS were added. Pellet was
broken up with pipette tip and vorfe?dﬂ get pas%éﬁr tiny flakes. The solution, 150 LUl of
NLB and 10 Hl of proteinase K {1ﬁ mg!ml in H D stored I'mze?} were added, followed by
incubation at 65°C quwpmmm'ﬁdtamed by adding 175 U

of 5.3 M NaCl. This 3»_::-1ytuan was centrifuged at ‘IE.GDD—IE;OUG rpom for 15 minutes in

microfuge. After centrifugation, the DNA in the supernatant was precipitated in 1 ml of
cold absolute ethanol Ypontinverting 6-10/times o precigitaté DNA, it would appear as
a white to translucent stringy mass. This solution was centrifuged at 10,000-12,000 rpm
for 10 mifutes and the supernatant was! discarded to obtain the pellet. This| pellet was
resuspend, in 1 ml of cold 70% ethanol (break pellet by tappingj, followed by
centrifugation 1-2 minutes at 10,000-12,000 rpm and the supernatant was discarded to
obtain the pellet. After removal of the ethanol, the pellet was dried at 37°C with the cap
open lo evaporate the ethanol. This pellet was dissolved the in 200 LLI of sterile distilled
water, followed by incubation at 65°C for 15 minutes. To resuspend the pellet, gentle
vortexing was performed. |If clumps of undissolved DNA were present, it would be

incubated at 65°C until completely resuspended.
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Genotyping

DNA was isolated from buffy coat collected with ethylenediaminetetraacetic acid
(EDTA) as anticoagulant, using a salting out method (Miller, Dykes et al. 1988). The
genomic DNA were analyzed by Polymerase Chain Reaction-Restriction fragment
Length Polymorphism (PCR-RFLP) method for genotyping the polymorphism of VEGF at
position -460(C/T) and +405(C/G) as previously described (Watson, Webb et al. 2000;
Lin, Wu et al. 2003; Bhanoori, Arvind Babu et al. 2005). We performed the polymerase
Chain Reaction-Sequence Specific Primer (PCR-SSP) analysis of -1557(C/A) 1'..:'E‘GF as
previously described (Papazoglow, Galazios /et all 2004). The PCR reactions were
amplified for -1557, -460 and +405 under specific PCR condition. The PCR products of -
460(C/T) and +405(C/G) were gigesied ;by specific restriction endonuclease. The
amplified and digested ﬂro;iucfs ware.se;%araiad on agarose gel electrophoresis as
previously described (Watson, Webh fet-a!} 2000; Lin, Wu'et al. 2003; Papazoglou,
Galazios et al. 2004; Bhapdori, Arvind Babu EI:"EI ZDDS}I

Genotyping of the G823 pdymurphislfa was performed using polymerase chain
reaction (PCR) and restriction fragment 1engﬂ1 polymorphism (RFLP) as previously
described (Kankova et al., 1938}, drgﬁstmn mé}\l)yl (New England Biolabs, Beverley,

i

Mass.) ! "—}“ )

Tl

Genotyping of ‘the 5-HTTLPR was performed by polymerase chain reaction
(PCR) using specific p_rjmers as described preﬁoualy {Helfﬁ _gj al., 1996) with minor

modifications.

Quantitative sandwich €nzyme immunoassay technigue (Sandwich-ELISA)

Commercial guantitative enzyme immunoassay kit was used to perform the
expression of vascular endothelial-growth factor in plasma‘of chronic)plague psoriasis
patients associated with genetic polymorphisms. This assay occupies the guantitative
sandwich enzyme immunoassay technique. VEGF plasma levels were assessed in 27
psoriasis patients. Patients had stopped systemic treatments at least 1 month before
plasma collection. Plasma of psoriasis patients were classified using the genotype of
haplotype including haplotype containing +405G and haplotype containing +405C.

Results were expressed as picograms per millititer and VEGF was measured in all
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samples in a single run. The sensitivity of the assay was <9.0 pg/ml. Samples were

analyzed in duplicate,

Statistical Analysis

The statistical significance of the allele and genotype frequencies were tested by
chi-square Ef}l method. Fisher's exact tests were applied if the expected frequency
was less than 5. A P value of < 0.05 was considered to be significant. Odd ratio (OR)
with 85% confidence interval (Cl) were calculaled using the statistical program Epi Info
version & (Centers for Disease Cenirol a;ind Prevention [CDC], 1994). The genotype
frequencies were checked 'Ey.mnsistencp\]amung normal eontrols with those expected
from Hardy-Weinberg aqurhbnunr The gandness of fit to Hardy-Weinberg equilibrium,
calculating the expecteds ﬁ'equenb:es of eanh genotype and comparing them with the
observed values, was performed u‘sir]g a'&,‘eérsnn's chi-square goodness-of-fit test.
Estimated haplotype frequﬁnmes from gemltyplc data were analyzed by PHASE
calculation software (Stephens and- B‘ﬂnneil\jm} The pairwise linkage disequilibrium
{r, r D and abs (D)) of each SNP I'J&H’ were d&EE‘iﬁfned using LDplotter Tool (Hill 1974),

The statistical. significance of the cﬂfé?eﬁce of 1I.n"E{S-F concentration in each
groups were tested by =2 Wﬁ%ﬁ%ﬁ%mmn Mann-Whitney test).
SPSS program was appﬂad A Pvalue of < 0.05 was cnnmdared to be significant.

The results of VEGF-polymorphism

The assoeiation of VEGF haplotype with susceptibility to-psoriasis

Genotype' distribution of WVEGF polymorphisms &t -position -1557(C/A), -
460(C/T) and +405(C/G) of psoriasis patients and normal controls were presented in
Table 1. The genotype distributions of the control group were consistent with the
assumption of Hardy-Weinberg equilibrium (data no shown). There were no significant
differences in allele frequencies and genotype distributions of any three polymorphisms
of VEGF gene between psoriasis patients and healthy controls. Some degree of linkage

disequilibrium was observed between -1557 and -460 {r2 = (0.8780: D' = 0.9468).
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There were 8 extended haplotypes predicted by genotyping data; however, only 3 main
haplotypes with frequencies more than 3 % were included in the analysis. The CTG
haplotype was significantly increased in psoriasis patients compared with healthy

controls (p=0.0460, OR=1.37, 95%CI=1.00-1.87). (Table 2)

The association of VEGF gene pulymorpl'?ism with early-onset psoriasis

Psoriasis patients were classified by onset of disease. By analysis of mode of
inheritance, -460 TT or CT compared to CC genotype frequencies were significantly
increased in early-onset psoriasis patients md with healthy controls which
represented the autosomal dominance mc‘(de of inheritance effect of -460T (p=0.0450,
OR=4.67, 95% CI=1.03-29.52)(Tabl6 1)/ |

Table 2 representav%a hapiatypé frequencies of VEGF polymorphisms at
position -1557(C/A), =4EGL@T \/and +405(CIG) of early-onset, late-onset psoriasis
patients and healthy cnﬁfrﬂls. The C'I'G hap&atyp& was significantly increased in early-
onset compared with heaﬂhy n:;cr'ntro!s {p={] 0183, OR=1.54, 85%CI=1.08-2.18).

/‘J

L
Mo significant relationship betwaen hm d'rfferéﬁfﬁ’aﬁlotype groups

i

u"‘

haplotype groups mcluqmg hapamype cmtainmg +405C and +4ﬂ5(3 Wilcoxon Mann-
Whitney test was u&e-d to analyze the VEGF conce_ﬂfé’uen in different groups of
genotype distributions of ‘haplotype. We could not observe al'l‘jf significant relationship.

This difference between groups was not statistically significant (Wilcoxon Mann-Whitney
test, p=0.2). The gmph dnalysis of VEGF contenttation in‘different. groups of haplotype

was shown in Figure 1.

Figure 1 The graph showed VEGF concentration in different groups of haplotype
(Classified group by haplotype containing +405G or +405C).
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Figure 2. The represeniative©f PCR-SSP results fram samples with -1557 (C/A) VEGF
specific primers amplificationt
Lane 1 is 100 bp molecular markers.
Lane 2-8, 10-17 samples all show positive internal control band (274).
Lane 2, 4,6, 8, 12, 14 and 16 are specilic band that interpreted for -1557C allele band (77
bp).
Lane 11, 15 and 17 are specificband thatinterpreted for -1557A allele band (35 bp)

Lane 18 is negative control {no DNA sample).
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Figure 3. The representative of PCR-RFLP results from samples with homozygous of —

460C, homozygous of —460T and heterozygous —460C/T.

Lane 1 is 100 bp molecular markers,

Lane 6 is homozygous of -460C.

Lane 5, 7, 9 and 12 are homozygous of -460T.



Lane 4, 810 and 11 are heterozygous —-460CT
Under this electrophoresis condition the 20 bp product is not visible

U = not add restriction enzyme, C = add restriction enzyme

1 2 3 4 8 & 7 8 2 1w n 12 lane

Figure 4. The representaywe of PCR-RELP results from samples with homozygous of

+405C, homozygouso! +4053 and helerozygous +408C/G
Lane 1is 100 bp molecularmakers.
Lane 13 is homozygous of +405C
Lane 8-9 and 16 are homozygous oFEFa055G

Lane 2-7, 10-12 and 14-15 are heterozygous +405C/1G.

0 11 1213 14 15 15 fane

Table 1 Distribution of VEGF genotype frequencies (-1557, -460 and +405) compared
between 1) chronic plaque psoriasis and healthy controls

2) early-onset psoriasis and late-onset psoriasis



3) mild psoriasis, moderate psoriasis, and severe psoriasis
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-1557 -460 +405

cC CA AA cC CT TT CC CG GG
Psoriasis 77 70 7 6 73 75 1 74 69
n =154 (%) (50.00) (4545) (4.55) (3.90) (47.40) (48.70) (7.14) (48.05) (44.81)
Controls 114 105 15 20 97 117 29 118 87
n =234 (%) (48.72) (44.87) (6.41) (8.55) (41.45) (50.00) (1239) (50.43) (37.18)
Early-onset 55 44 a 2 T 54" 7 49 46
n=102 (%) (53.92)  (43.14) (2.94) (1.96) (45.10) (52.94) (6.86) (48.04) (45.10)
Late-onset 22 26 4 Ve 27 21 4 15 23
n=52 (%) (42.31) (50,00)  (7.69) (7.69) (51.92) (40.38) (7.69) (48.08) (44.23)
Mild 43 42 5 S 42 43 6 46 38
n =90 (%) (47.78)  (46.67) (556) (5.56) (46.67) (47.78) (6.67) (SL11) (42.22)
Moderate 15 —ti i 13 13 2 13 12
n=17 (%) (55.56)  (40.74) (3.70) (3.70) (48.15) (48.15) (7.41) (48.15) (d44.44)
Severe 19 17 i ] 18 19 3 15 19
n=37(%) (51.35)  (45.95) _(2.70) ' (D.00) (48.65) (5135 . (8.11) (40.54) (51.35)

" early-anset compared with healthy controls: T/T or T/C compared to C/C genotype: p=0.0450,

OR=4.67, 95% ClI=1.03-29.52

Table 2 Haplotype frequencies of VEGF gene (-1557, -460 and +405) compared

between

1) chronic plaque psoriasis and healthy contrals

2) early-onset psoriasis and late-onset psoriasis
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3} mild psoriasis, moderate psoriasis, and severe psoriasis

Haplotype frequency (-1557, -460 and +405)

CTC TG ACG
Psoriasis, 2n = 308 (%) 95 (30.84) 127 (41.23)" 81 (26.62)
Controls, 2n= 468 (%) 170 (36.32) 156 (33.33) 128 (27.35)
Early-onset, 2n = 204 (%) 63 (30.88) - 90 (44.12)" 49 (24.02)
Late-onset, 2n = 104 (%) 32(30.77) 37 (35.58) 33(31.73)
Mild, 2n = 180 (%) 57(31.67) T1 (39.44) 51(18.33)
Moderate, 2n = 54 (%) 17 (31.48) 22 (40.74) 13 (24.07)
Severe, 2n = 74 (%) 21(28.38) 34 (45.95) 18 (24.32)

Only haplotypes that have frequencies more than 3 % were shown and included in the analysis

* psoriasis compared with healthy controls: CTG haplotype compared to others: p=0.0460, OR=1.37,
95%C1=1.00-1.87 by 2x2 ¥ amalysis

2 early-onset compared with healthy controls: CTG haplotype compared to others: p=0.0163, OR=1.54,

95%C1=1.08-2.18 by 2x2 Y analysis

The results of RAGE polymorphism

The genotype of GE';éS RAGE RAGEr';rjélymnrphism was determined in 312
supjects (Table 3). Sixty-nine of 34 .psuriali::iﬁ}'ﬁients (51.49%) were homozygous for
the GG genotype, 52 (38.81%]-were-heler
for the AA genotype. The allele frequencies were 70.90% for G allele and 29.10% for A

OZygous—and-13(9.70%) were homozygous

allele. In comparison, 118 of 178 healthy controls (66.3%) were homozygous for the GG
genotype, 57 (32.0%) were helerozygous, and 3 (1.7%) were homozygous for the AA
genotype. The allele ‘frequencies were 82.50% and 17.70% for G allele and A allele,
respectively.,  The. G82S . RAGE-.polymarphism., was-. assaciated. with psoriasis. A
significantly ‘greater 82A allele frequency was observed 'in’ psariatic -patients than in

control subjects (odds ratio 0.52, 95% CI=0.35 to 0.78, P=0.001).

Fig 5. Genotype analysis of the G828 variants. PCR-RFLP products were subjected to
3% agarose gel electrophoresis. Lanes 2, 3, 4, B, 9 and 11 represent GG genotype.
Lane 5 represents AA genotype. Lanes 6, 7 and 10 represent GA genotype. Lane 1

shows the 100-bp DNA ladders (New England Biolabs) representing the different DNA
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sizes in base pairs (bp). Arrows on the left margin shaw the positions of key DNA

fragments.

1 23 4 56 7 8 9 10 11

248 bp —

181 bp —&
123 bp —=

66 66 GG AA GA GA 66 66 GA 66

Table 3 Observed genetypeddisiriputions and allelic frequencies of GB2S polymorphism

in the RAGE gene in psariatic and control subjects

Psorianc pabents Healthy controis

=134 n= 178
Genatype
distnbutions
GG 65 (51 49%) 118 (6a3%)
GA o o e L R Sr {32 0% )
AA 13(9.70%) J[(1i%)
Allate
frequencias
G 190 (7090%)" 293(82.30%)
A ll TEN29 18) Ll P P

*P=0001. OR=052 96% Ci=035 w078

The results of 5-HTTLPR polymorphism

The genotype of 5-HTTLPR was determined in 269 Tha subjects (Table 4). The
5 allelic type was the most common in Thar population. Because the presence of XL
allele was exitremely rare as in other ethnic groups. this particular allele was therefare
reported together with L allele as non-S allele. One hundred forty-two psoriatic patients
and 127 heaithy controls were genotyped using polymerase chain reaction. We found
that the genotype distributions (S/S, S/L, S/XL, UL, L/XL) and allele frequencies (S, non-

S) were 76, 51, 4, 11, 0 subjects and 72.89, 27.11% in patlients and 59, 56, 7, 4, 1
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subjects and V0.1, 29.4% in controls. In this case—control study conducted, there was
no significant change in the allelic frequencies between psoriatic and control subjects
(odds ratio 1.15, 95% CI=0.78 to 1.70, P=0.531). Thus, the 5-HTTLPR was not

associated with psoriasis in Thai population.

Fig 6. Genotype analysis of the 5-HTTLPR variants. PCR products were subjected to 3%
agarose gel electrophoresis. Lanes 1-3 represent L/XL, S/XL and S/XL genotypes,
respectively. Lane 4 shows the 100-bp .DMA ladders (New England Biolabs)
representing the different DA sizes in base pais(bp). Arrows on the right margin shaow

the positions of XL, L, and S aligles.
1 2 3 4

/XL S/XL S/XL

Table 4. Observed gedotype-distribttions and allelicfréguencies of 5-HTTLPR in

psoriatic and control subjects

Psoriatic_patients Healthy controls

n =442

n=127

2l5

S

non-S

207 (72.89%)"
77 (27.11%)

761(53.52%)

59 (46.46%)

S/ non-3* 55 (38.73%) 63 (49.61%)
non-S / non-S 11 (7.75%) 5(3.93%)

178 (70.1%)
76 (29.9%)

*non-5 : Genotype L & XL
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*P=0.531, OR=1.15, 95% CI=0.78 to 1.70

Discussion

Positional genetic study in human also supported the important of chromosome
6, related with psoriasis susceptibility especially on 6p21.3 as the major loci of PSORST
region. So far there was only three previous ‘associat[on study in Caucasian using
marker at the 5'UTR of VEGF gene with psoriasis Asug.geptibirity (Young, Summers et al.
2004; Barile, Medda et al._2006; Young, S__ummers et al. 2006). In details, Young et al.
showed significantly assr.‘:t:?"a"th::cn-'l‘:tamweenj +405CC genotype and C allele with early-
onset and severe diseasge.r.Mﬁraﬁverr, thi% analysis showed significantly association
between -460TT genotype aud' aa'rlgr-mset éaﬂﬁasis due to high VEGF production. QOur
result is also correlated with them. Dthsmqe Barlla. iMedda et al. revealed that the -
1557AA and -460CC showed 1o be a Stgmﬁqgntiy associated with developing psoriasis
at late-onset. There has not been reporied mﬁsian especially in Thai population. In this
study, we discovered possible assncmttam~gg¥wfen the SNPs of the promoter and
proximal exon1 region, a regulatcry fegion, a%‘:HEGF gene and Thai chronic plaque
psoriasis. We investigated threa HFEGF gene ;ul;_rhurpmsms including -1557C/A,
460C/T and +405@G};_,Far our result, the frequencies uf-d@ﬂ or TC compared to -
460CC genotype were I‘uund to be increased in type-1 Dré“;ararryﬂnset psoriasis when
compared with normal control subjects. Interestingly, our data is correlated with recent
report in Caucasign 4Nat has shown thé f4€0TT) VEGF Genolype is associated with
genetic susceptibility to develop early-onset chronic plaque psoriasis as well as severe
disease (Young, Sumfmers et:al. 2006). We'suggest that the -460TT ©n TC génotype may
be important to susceptibility of early-onset disease due to high VEGF production by
PBMC.

In haplotype analysis, we found that the -1557C/-460T/+405G haplotype
significantly associated with the susceptibility to early-onset psoriasis. These haplotype
resulls revealed that the linkage disequilibrium can cause slatistically significant
association when compared with each single variation on disease susceptibility. One of
the other SNPs, through tight linkage disequilibrium, might be responsible for detected

association with chronic plaque psoriasis. There was one functional analysis of the
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VEGF haplotype by luciferase-reporter assay. The reporter assay showed that one
haplotype, carrying -1557A/-460C/+405G polymorphisms was associated with
increased production of VEGF in witro both resting and inducing reporter activity. In
addition, Haplotype 3 (A) (-1557 or -1540A%-1451T/-460C*/-160T/-152A/+405G*)
showed constantly higher promoter activity when compared with haplotype 4 (B) (-
1557A"-1451T/-460C"/-152A/-116A/+405G") and haplotype 1 (C) (-1557C*/-1451C/-
460T*/-160C/-152G/-116G/+405C") (Rogers and D'Amato 2006). That result suggested
that the combination of polymarphisms maﬁr‘,ﬁa-’r&spnnsible for expression level rather
than the result frcm one oasition: :

Unfortunately, there wasng repo;trer aclivities with haplotype containing -1557C/-
460T/+405G (haolotype 2)'Wwhieh s significantly, associated with susceptibility to early-
onset psoriasis in Trpf gqpuw!mn khe frequencies of this haplotype in Asian
populations (32-35%) =& /:a h!gkar than H'F"CEUGBS!E!"IS (19-22%) (Rogers and D'Amato
2006). Interestirgly, some prﬂ'wuus S’lLEiiEE showed the higher levels of VEGF
production were mgmhc;muﬁ n&s\Erv&u in shp"zylgtad PBMCs which have the -1557C and
+405G alleles (Watson, Wﬂ&b el” 20@ Shahbazi, Fryer et al. 2002). We can
hypothesize that haplotype cm;r;lﬁg -TE&IQ&EﬂTﬁMDEG is associated with high
VEGF production. In this study.-we" attemptfodﬂarmme a relationship between the -

1557C/I-460T/+4C5G hapiolype 2

2 iglFsonasm patients. Plasma

from psoriasis patients containing different haplotype ﬁﬁ‘f'with the same condition
including early-onset, mild, stopped systemic treatments were assayed for VEGF protein
expression by ELISA. We codld noFebserve any significant relationship. However, our
sample size is\vany limied and-wvarious factors! cancpressure girculating VEGF in the
plasma such as other environmental factors. We suggest that the in vilro reporter assay
with -1557C/-4607/+405G haplotyps shodld be perfarmed in future stuly.

The genome region 6p21.3 is often related to psoriasis. Recent genome-wide
linkage analyses have identified a locus encoding susceptibility to psoriasis and have
placed this gene between markers D6S426 and D6S276 on chromosome 6p21.3
(Balendran et al., 1999). Susceptibility to psoriasis is linked to at least three different
ancestral HLA haplotypes (Jenisch et al., 1999). RAGE (6p21.3) (Visiing et al.,, 1994;

Schmidt et al., 1999) is a multiigand member of the immunoglobulin superfamily of cell
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surface molecules. The receptor recognizes families of ligands with diverse structural
features, not only advanced glycation end products (AGEs) but also amyloidogenic
peptides/polypeptides, amphoterins and S100/calgranulins (Hofmann et al., 1993). The
RAGE-ligand interaction seems to be a propagation factor in a range of chronic
disorders as indicated by the enhanced accumulation of ligands in diseased tissue. The
RAGE is a central cell surface recapti;mr fpr EN-RAGE (extracellular newly identified
RAGE-binding protein) and related membeé/g the S100/calgranulin superfamily
(Nawroth et al., 1999). Interaction of EN- TGE& wﬁhﬂellular RAGE in the endothelium,

on mononuclear phagocyles;” and on I*mphocytes triggers cellular activation, with

o

generation of key prmml-baﬁ:/ r:gr mediators. Interestingly, several polymorphisms in
{TNF-al iya:; TNF-beta and angiotensinogen) are
associated with psnriasyﬁr/*ﬂt@t 1997, vasku etal., 2000). In this study, we found
the weak genetic associalion be efen lh& &B?S RAGE polymorphism was associated

‘its bqsanﬂn/}lzj the ligand-binding V domain of RAGE
(Hofmann et al., 2002) may %y a-mFe in phﬁ‘mgeneals since it has been shown that

cells expressing the S82 isoform: nL&AGE Mﬂd enhanced ligand-binding affinity

and increased generatmn of mﬂamma‘tory médfﬂurs [Hufma?n et al.,, 2002). Qur result

was inconsistent wnﬂ’g g J Republic (Vasku et al.,

-

2002), and that dlSﬁnfﬁﬁﬁﬂW might be due to ethnic dlfféf‘ence Although our study
consisted of larger sample sizes, we should still increase the sample sizes for further
investigation. The.82A. allele assogiated- with, psoriasis. could. therefore be focused to
gain insights into'its molecular-mechariism in psoriasis.

Jn-the greseni-study . we have-carried,out@n-analysis-on the-genalypig and allele
distribution of 5-HTTLPR in Thai population. ' We could detect the predominance of two
common allelic types 5 and L among the Thai population with rare occurrence of XL
allele at a negligible frequency. As numerous reports indicated global variations in the
allelic frequency among European, European American, African American, Japanese,
native Americans, Chinese, and African populations (Gelernter et al., 1997; 1999), our
finding is in agreement with studies carried out in Asian populations, especially Chinese
as allele frequencies 71% and 29% for S and L, respectively (Tsai et al., 2000; You et al.,

2005). In contrast, reports studied in Caucasian populations showed L as the most
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common allelic type (Ospina-Duque et al., 2000; Haberstick et al., 2006). This difference
should truly be taken into account as far as pharmacogenomics regarding S-HTTLPR is
concerned (Camilleri, 2005; Kirchheiner et al., 2006).

Owing to the impartance of 5-HTTLPR in the regulation of serotonin transporter
activity, various groups have examined this promoter polymorphism for possible
association with different neuropsychiatric disorders. Psoriasis appears to associate with
stress, and it has been well documented that stress and stress-related hormones are
related to serotonergic system. In the present investigation, we have carried out a
case-contral study to define the association of 5*HTILPR with psoriasis in the Thai
population. Based on our resull, wefailed f{: detect any association of 5-HTTLPR in the
etiology of psoriasis. Howeyer, a family-based association study on 5-HTTLPR variants
with psoriasis may be cagﬁﬁﬁ: au't' inf the - ure. Our group is the first one who has
studied 5-HTTLPR in Thadapd and e are Ihe ﬂrst one in the world who investigated the
association of 5-HTTLPR wnh' psoriasis. mlhgugh no associalion is observed, our data
concerning genotypic and allelic r.;ﬁstnbutaon oﬂﬁ—HTTLF'R in the Thai population is novel

and truly advantageous, ESpémaﬂy in pharmaaﬁgenﬂmncs or population genetic aspect.

Conclusion .. ey g~

mer. this study confer an
increased risk in (:hmmc ‘ﬁiaque psoriasis, especially in eany-hnset psoriasis. Therefore,
-1557C/-460T/+405G ‘UEGF haplotype may be used as a genetic marker for early-onset
psoriasis in Thai pepulation..However,. it. is. well known that the genetic association
studies are commonly’ prone tg “result heterogeneous ‘varying by ethnics and
geographical-areas. This polymorphism may be representing associated haplotype in
Thai early-onset psoriasis’ but may not-represent in' other—ethnic’ backgrounds.
Mevertheless, Psoriasis is a complex disease. The single gene study is not enough. For
that reason, the association study of other genes or markers should be performed in
further study. Interestingly, the frequencies of -1557C/-460T/+405G haplotype was
increased in Thai psoriasis patients. We suggest that this haplotype is associated with
high VEGF protein production. One of our future study is in vitro reporter assay with the

haplotype containing -1557C/-460T/+405G. Furthermore, epigenetic mechanisms that
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can pressure a regulation of gene including methylation will be included in future
investigation because epigenetic regulation may influence with susceptibility to psoriasis
as well.

The 5-HTTLPR was not associated with psoriasis in Thai population.
Furthermore, the G825 RAGE polymorphism was associated with psoriasis. It may be

used as a genetic marker for psoriasis i ai population, and further investigations

should be carried out to gain insight i 5 molecular mechanism in psoriasis.
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Avihingsanon Y, Ma N, Csizmadia E, Wang C, Pavlakis M. Strom TB, Soares MP,
Ferran C. Expression of Protective Genes In Human Renal Allografts : A Regulatory
Response To Injury Associated With Graft Rejection. Transplantation 2002: 73; 1079-

as. J
Avihingsanon Y, Giraldo M, Bchacn& D, Ma N, Shaffer D, Monaco AP, Uknis M,
Ferran C, Stillman |, Pavlakis M, Strom T 8. On'the Importance of the Molecular Status

of the Allograft at'the Time of implantation and Clinical Outcome. (abstract) Nephrol

Dial Transpl%' -

Ma N, Yu T, Avi . Moftley C, Strehiau.. Sirom TB. Evaluation of mRNA

Faqm and Receptor for Diagnosis of Acute Renal
n. iab&tmcl} Am J Transplantation 2002; suppl 3(2): 5377.
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Avihingsanon Y SUwanwiﬁiknm Sﬁmwatanapung S, Tungsanga K. The Role of

/ i
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Unlneph ech S ﬂgphrulmga 9;124A and J

Mephrol Suﬂ'hai 1998: 4(3); 340-349.

|
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Tungsanga K. Differentiation between acute renal allograft rejection and acute tubular
necrosis by renal vascular transit tme. Chula Med J 1999; 43(1): B73-883.
Avihingsanon Y, Kungsamrith T, Eiam-Ong S. Chusilp 5. Tungsanga K, Panomwanna
D. Determination of Abbreviated Pharmacokinetic Profiles of Cyclosporine(MNeoral) by
Simple Linear Trapezoidal Rule. Chula Med J 1998; 42(5); 353-65.
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Eiam-Ong 5, et al. Quantitation of urinary TGFaﬂ mRMNA: an alternation to kidney
biopsy in lupus nephritis. Manucript in preparation
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7.1 gEManNITwEIWIRY

7.2 vwlhlannsidy
721 TasensAnmeonduiusszwinefiuniolu HLA regioon (SG1, PRG1, uas
HLA-E) fiupnu@eamaiugnrmnessninialsausdainsamdaayn lasnae

ANWINIIRBLAUBINN cytotoxic T lymphocyte T4 WWIEAE LMP1 pitopes
7.2.2 AR A so0y39uana 18un PCR-SSP usz PCR-

7.23 ' sy sfuae i szyuniAniuiumsialsanly

7.3 PnAsuIL
7.3.1 579 HLA TS vneangE luans 1ur PCR-SSP uss PCR-

{E} BOB-81 5

Q] ﬂTHHﬁTIMﬂZI’ZLEIE -
ol NERTaINAC M1 E LI

epilopes 189 Epsiein-Barr virus 'Imjﬂaﬂu.,mimrwﬁ‘ugnuﬂ'n wnivEe

Faladn (pudnluans anzuwaaand Piaeanmbmingde T 2543

2544 NWisuudnfyen Aninsunssiusduayuni e uas usals

nszane a1 2544-2546 (Juifdavan)

LA TR

® Pimtanethai N, Charoenwongse P, Mutirangura A, Hurley CK. 2002,
Distribution of HLA-B alleles in nasopharyngeal carcinoma patients
and normal controls in Thailand. Tissue Antigens, 58 (3): 223-225.
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® [Duraiswany J, Burrows JM, Bharadwaj M, Burrows SR, Cooper L,
Pimtanothai NH, Khanna R. 2003 Preferential Targeting of C-Terminal
Activator Region 1 and Transmembrane Domain of EBV-encoded
Oncogene LMP1 by Virus-Specific T cell Responses. J Virol; 77: 7401-
410.

®  Pimtanothai NH, Kangwanshiratada O, Charoenwaongse P. 2003
Serological anary_sis of HLA-A and HLA-B antigens in Thai patients

with Nasﬂmaw’ f ma. J Med Assoc Thai: 86 (Suppl 2):
e \\

7.3.3 DQ} alleles ‘lmum-n
jse P, 2002, DRB1
ll(‘ ;‘) e*
|
7.34  Tasand '&mi‘ r

AENITMAIALILALE emm gene

mu'nﬂumqajjizgmsmmmumwmﬂn 11 2543-2544 1y

—

. Oraa‘amun P, Prmtanu#ha! N. et af Ouibreax of uncommon type of

ClymiiTeviribiea L0 Sy

Med Assoc Thai,

NS RE...
9 Streptococcal Isolates from Thai Patients at King Chulalongkorn
Memorial Hospital from 1995-1999. J Med Assoc Thai, 85 (Suppl 1)

{June): 5371-377.
®  QOrataiwan P, Nunthapisud P, Pimtanothai N. 2002 Emm typing of
streptococcus group C and group G from Thai patients by
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chain reaction (PCR}, real-time PCR, reverse transcription (RT)-PCR, Northern blot analysis,
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MmN Bugs o YRIsINsaE M inendt

5. "Development of HPLC technique for detecting serotonin in the samples”
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7. "Effect of the -374T/A RAGE gene polymorphism on transcriptional regulation in

psoriasis” TanldFuiduiAde yaliinrzane 1@ Uszmadju
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7.3 NFABINATIUAT : Teusdnddn DLW mnwaund uasunamu (871930041 1

7.3.1 aMnAAuivaTuAg uasmadnToutinudsuniu 1Hun
“The impact of serotonin transporter gene promoter (5-HTTLPR) polymorphism on
psoriasis”. Tencomnao T.. F"ras;zlrrisuﬁ A, Ketboonlue K., Leelapiyawat W,

Wongpiyabovorn J, and Yong P. {rnanusc?nb Jaration)
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“Association of polymarph i 1h
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“Role of genetic paly fin al ﬁ‘\a expression of serotonin transporter”,
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Tencomnao T, Kapi@av D. Bieberich E. WR{%anh?—;’w regulation of the human
UDP-galactose:ceramide galactosyitransferase (hCGT) gene é.xpressiun: functional role of
GC-box and GRE nycocoﬂj' J EDG&E 339 351

Suetake K, Liolr 55 Tepmsp T Yo Rr’t Ezgaeﬁmh afdanglmsms in an Immontalized
Neural F'rugemtnrfStem Celr Line. J Neurosci Res 2003; 74-~(69- 776.

zeng,isﬁf Gao u\mam famaq r,m RK. mm@enmw tm& 5 mmtdna fragment
of the'human GM3-synthase gene. Biochim Biophys Acta 2003; 1625: 30-35.

Bieberich E, MacKinnon 5, Silva J. Li DD. Tencomnao T. Irwin L, Kapitonov D, Yu RK.
Regulation of ganglioside biosynthesis by enzyme complex formation of
glycosyltransferases. Biochemistry 2002; 41: 11479-11487.

Tencomnao T, Yu RK, Kapitongv D. Characterization of the human UDP-
galactose:ceramide galactosyliransferase gene promoter, Biochim Biophys Acta 2001;
1517: 416-423,
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®  Bieberich E, Tencomnao T, Kapitonov D, Yu RK. Effect of N-Glycosylation on Turnover and
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Neuroblastoma Cells. J Neurochem 2000; 74: 2359-2364.
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Anal Biochem 2000; 287: 294-298,
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3. "Transcriptional regulatmn of me human ppP»galaatuse ceramide galactosyliransierase
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4. “The t:uurogrcar“ activity of various garlic extracts on sHIns diseases microorganism”.

Palasuwan A., Jangium W., Naumna P., Soogarun S., Pradniwal P. Sirimongkolsakul S., and
Tencomnao T. 10" ASEAN conferénce in medical laboratory teGhnology: 217, 26-30 APRIL 2004

5. "Compasition and localization cf.‘gan«giiusiﬂes in immoralized peural stem cells”. Liour
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6. Mntracellular localization of two murine NEU2 sialidases”. Kraemer S.A., Tencomnao T
Liour 5.5., Yu R.K. JOURNAL OF NEUROCHEMISTRY 85: 70-70, Suppl. 1 MAY 2003
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Eiamboonsert S. (manuscript in preparation)
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2. "Food and Disease in the Genomic Era”. (2005). Ronpirin C. and Tencomnao T. J.

Food Tech., Siam University 2. 11-17.

3 “Genetic Polymorphisms: Implications for Neurodegenerative Diseases”. (2003).
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