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ABSTRACT

Objective: The purpose of thisstudy wasto determineif thereisasignifi-
cant difference in methylation levels between whole blood and CD4+ T

cdls.

M ethods: A panel of twelve (12) genes selected on the basis of their in-
volvement in inflammation, autoimmunity and/or fibrosis was analyzed
for methylation in whole blood and CD4+ T cells using EpiTect Methyl

PCR Arrays technol ogy.
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Resultsand conclusion: Even though the methylation levels remain the
samein both CD4+ T cells and whole blood, methylation is significantly
elevated in whole blood, implying presence of methylated status of these

genesin cells other than CD4+ T cells.
© 2012 Trade ScienceInc. - INDIA

INTRODUCTION

Literatureisvery much variablewithregardtothe
source of DNA used in methylation studiesusing hu-
man peripheral blood. Many studiesuse genomic/leu-
kocyte DNA while an equal number use either total
lymphocyte DNA or aspecific lymphocyte cell type
DNA. Thusgiventhecelular and popul ation heteroge-
neity of blood and depending on whether cell purifica:
tionisemployed inthe study care should betakenin
interpreting results.

Inmost studiesDNA isacquired fromtotal white
blood cells (WBC) isolated by simple centrifu-gation
of whole blood and collection of the buffy coat, since
it isthe easiest method and provides aconcentrated

source of DNA™2, However when onelooksclosely,
the centrifugation of blood over adensity gradient a-
lows the separation of the more abundant granul o-
cytes (~85% of total WBC) from the smaller mono-
nuclear cell fraction, which iscomprised of mono-
cytesand lymphocytes®2. Many publicationsrefer
tothemononuclear cdll fraction aslymphocytes even
though they contain ~15% monocytes. Theisolation
of pure lymphocytes or specific lym-phocyte sub-
populations requires additional steps, such asflow
cytometric separation using cell surface receptor an-
tibody bind-ing or magnetic bead separation, and if a
richer cell harvest isrequired both methodsrequire
an additional enrichment step®4.

Another important factor to consider isthewell
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known fact that there are differencesin total WBC
countsin healthy individuals, (ranging from 5,000
10,000/ul), which are to some extent controlled by
certain host and lifestyle characteristics such as age,
gender and alcohol drinking®®®. Therearea so signifi-
cant differencesin blood cell populationsobserved due
to differencesin gender, race/ethnicity, aswell asdur-
ing periodsof stress, acuteinfectionsor inflammation,
and even exercise hasimpact on specific cell types®l.
All thesecomplicateinvestigating DNA methylationin
WBC and need to be considered in designing investi-
gationsaimed a i dentifying associ ationsbetween DNA
methylation and health outcomes.

Many epigeneti ¢ studies concerned with autoim-
mune rheumati ¢ di sease have focused mostly on sys-
temic erythematosus|upus (SLE) and rheumatoid ar-
thritis(RA), and have successfully identified both glo-
bal and sequence-specific methylation and expression
changes of somekey genesinvolved inimmunefunc-
tion™. Itisnow known that theimmunederegulationin
SLE involvesboth B and T lymphocytes, cytokine pro-
duction, dlearance of complexesand gpoptosiS89, how-
ever for many years, most of the DNA methylaionanay-
sesin SLE focused on the study of CD4+ T cells. For
example, therearemany sudiesreportingon T-cell DNA
hypomethylation in SLE and other connectivetissue
diseases, such assystemic sclerosi s(SSc) and dermato-
myositigio,

Thecentral roleof B cellsinthe patho-genesis of
autoimmune diseases includes the presenta-tion of
autoantigens, activation of CD4+ and CD8+ cdllsand
secretion of proinflammatory cytokines(12), anditis
thereforerdevant toinvestigate epigenetic deregul ation
inthis cell type aswell. Asamatter of fact, several
studieshaveshown that B cellsa so display dterations
in the DNA methylation status of certain genesin
SLEPM, For example; the study of methylation pat-
ternsin CD19 (+) B lymphocytesin agroup of asth-
matics shows an epigenomic dysregulation of the
CYP26A1gend®®. Similarly, CD5+ B cellshavebeen
found to be hypomethylated in lupus. Early B cell fac-
tor 1 (EBF1) hasa so proven to bean important regu-
lator of signalling pathwaysin B cdllsthat facilitatesthe
demethylation of DNA, though the underlying mecha
nismsare yet to be reveal ed¥. For example, block-
ade of theinterleukin-6 autocrineloopin SLE B cells
restores DNA methylation status, thus opening new
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perspectivesfor therapy!.

We do not yet know the complete hierarchical or-
der of epigenetic modifications and the differential
mechanismsthat areinvolved in different white blood
cell types, but oneimportant issueisthat the epige-
netic deregulation affects both B and T lympho-
cytes18, Sowhilenot al isyet known about epige-
netic deregulation of T cell-specific genes, futurein-
vestigations should also address therole of B cell-
specific set of epigenetic changes resulting in the
patho-genesis of autoimmune rheumatic disease. De-
spitethe obviousfact that each cell typehasadistinct
rolein the pathogenesisof each disease, itisalsoworth
noting that thereare complex interactions between the
different immunecell typesin autoimmunerheumatic
diseases. Asan example, it has been found that pa-
tientswith SLE, myositis, RA and SSc share activa
tion of acommon type | interferon pathway!1, So
inorder to devel op an epigenomic signature of genes
involved inthe pathogenesi s of these diseasesboth T
and B lymphocytebiology haveto beinvestigated from
al angles, and thisholdspotentia to help identify pa
tientslikely to respond to therapiesthat target this
cohort of genes.

Thisstudy assessed whether methylation levelsof
genomic DNA aredifferent fromthat of CD4+ T cells
inhedthy individuas. Usng The Epi Tect Methyl gPCR
Arrayswe analyzed the promoter hypermethylation
pattern of 12 genes previously reported to exhibit
epigenomic dysregulationin cancer and variousautoim-
munerheumatic diseases.

MATERIALSAND METHODS

Sudy population and ethics

Thisstudy was approved by the Ethics Committee
for Research on Human Subjects of both the Univer-
sty of theWitwatersrand (Johannesburg, South Africa)
and the South African National Blood Transfusion Ser-
vices(SANBS). Theindividuasinvestigatedinthisstudy
werevolunteer blood donors recruited during ablood
driveby the SANBS. These 30 individualswereran-
domly selected to represent both sexesand thevarious
racesfound within South Africa

Samplecollection and DNA preparation
After obtaining written informed consent from
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blood donors 5ml samples of peripheral blood were
collected in EDTA tubes. Wholeblood CD4* T cells
were isolated from peripheral blood using MACS
magnetic cell sorting technique (Miltenyi Biotec). Ge-
nomic DNA (gDNA) from bothwholeblood and from
CD4* T cellswasisolated using GenElutemammalian
DNA extractionkit (Sgma-Aldrich). Theisolated DNA
was quantified using the Nanodrop 2000C spectro-
photometer (Thermoscientific) and thereafter stored
at -20°C until use.

DNA methylation analysis

Thepand of genesprofiled consisted of twelve*?
genes, which were selected on the basis of their in-
volvement in many collagen (especially autoimmune
rheumati c) diseases, whose common characteristicsin-
cludeinflammation, autoimmunity and/or fibrosis. PCR
Array analysiswas performed using the Epi Tect Me-
thyl PCRA rraystechnology (SABIosciences) ona7300
Applied Biosystemsresal-time PCR instrument.

Data analysis

The methylation g°PCR Array datawas analyzed
using an integrated Excel -based templ ate provided by
the M ethyl Screen™ technology (SABiosciences). Simi-
larly, graphica representation (heat map) of the gPCR
array datawas obtai ned using the M ethyl Screen™ tech-
nology.

RESULTSAND DISCUSSION

From thegraphica dataanays sthefollowing ob-
servations can be made;

1. Themgority of analyzed genesareintermediately
methylated (about 50% hypermethylated) asop-
posed to hypermethylated in both whole blood and
CDA4+ T cdls, which somehow makessensesince
thesearehedlthy individualsand the oppositeisto
be expected in diseased condition.

2. Indlingances, wholeblood appearsto sgnificantly
exhibit higher levesof methylationthan CD4+ cdlls,
which may indicatethat thesegenesarea so avail-
ableonother cellsbesidesCD4+ T cells.

Overd| themethylation pattern, whichindicatesin-
termediatemethylation of al 12 genesandyzed, remains
thesameinboth CD4+ T cellsasin wholeblood.

80% 1 (3) %Hypermethylationin Whole Blood vs. CD4+ T cells

CD4+T cell

0% 50%
Figure 1 : (a) A bar chart showing hypermethylation
per centage of the genesanalyzed from peripheral blood of
the30healthy individuals. (b) A heatmap showingdistribution
of hyper methylation amongthe 12 genesanalyzedin (i) whole
blood and (i) CD4+ T cdlls.

100%

CONCLUSION

Thereisgrowing evidencefor arolefor epigenetic
mechanismsin the development of autoimmunedis-
eases. Accumul ating evidenceindicatesthat epigenetic
alterations contribute to exacerbated activation or de-
regulation of themechanismsthat maintaintoleranceto
sdf-antigensin pati entswith autoimmune conditions*8.
Significant evidence hasaso shown that thereishet-
erogeneity inthe characteristics of vasculopathiesun-
derlying different autoimmune diseases®?. The data
presented in this study further indicate that epigenetic
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changes seenonhuman T cdllsarejust aportion of the
entire mechanismsthat influencethe phenotypic char-
acteristicsboth in health and disease. Hencethe need
for further investigation into the other whiteblood cell
subtypes.
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