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msmﬁuamfwm Dextran (C¢H1,05), Ammonium
chloride (NH,CI),
(KHCO,), Acetic acid, Chloroform, SDS (Sodium
dodecyl sulphate), Pronase E, Sodium chloride (NaCl),
Na, EDTA, Phenol,
Bromphenol blue, Absolute ethanol bromide, Agarose,
Sodium hydroxide (NaOH), Triton X-100, Tris base,
Boric acid (ﬁwmﬂﬁwﬁumn Merck, USA) , PCR buffer,

Potassium hydrogen carbonate

Absolute ethanol, Glycerol,

Specific Oligonucleotide primer (Promega, USA) Lag
dNTPs mix, Taq DNA polymerase, ADNA /Hind Il
marker (Invitrogen, USA).
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(Philadelphia, PA, USA) w3astinsmnudifuelunaan
1Na8a3d GeneAmp PCR System 9700 (Perkin Elmer, USA).
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potassium ferricyanide s potassium cyanide e cyan-
methemoglobin LLaz'S'@mmig@ﬂﬁmLmﬁ 540 nm
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Flow cyctometry 20N laser light scattering laelems
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PCR (ASPCR)

MIATIIILATIZH DNA 62837 allele specific PCR
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nnanmsaauenafiadlulnadu lasds  cellulose
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fode primer fdumzda mutaton  IWéunssues
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a2l primers Navaa 4 Wuseiuda v, fu s 1du
primers ﬁlﬁﬂiawﬁumuﬂnaﬁﬁaglilunnﬂw,flu internal
control Lﬁaﬁ’lvl,ﬂ run electrophoresis azler fragment ‘ﬁIﬁ
U1 578 bp U8T Gy NU S, 1F1Tu primers 7l lums
iareneudlulnading Wenld run  electrophoresis
a2l fragment Aiflawia 400 bp ﬁdLLmﬂugﬂﬁ 1
mMatarsusInlIznausaInIrii ASPCR - U3anas
52 50 lulasdas Usznaudae genomic DNA 1 lulasias
primers ugazaldsznaudig 15 Alaslaua w89 S, (5-
TCCCATAGACTCACCCTGAA-3) waz Gy (5-CGTGG
ATGAAGTTGGTGGTA-3) 7.5 Alaslaa 84 v, (5-GG
CCTAAAACCACAGAGAGT-3) iUy, (5-CCAGAAGC
GAGTGTGTGGAA-3) 200 lulaslua dNTPs (dATP,
dTTP, dCTP, dGTP)uaz 1 unit U84 Tag-DNA poly-
merase 1% 10 mM Tris-HCI (pH 7.9) 50 mM KClI, 0.1%
Triton X-100 uaz 3 mM MgCl, tinaunaw U ldlwedos
WndSanm Sifwe SefianiemIvinau denaturation
71 94 ssrraLBus 3 wifl 1 30 annealing 71 94 agen
wwaidus 1 W1l 30 70U extension 11 65 asriTALTYE
1 417 30 317l ua final extension 11 4 asraaLFos

ATNNATLANAANE PCR 628 1.5% agarose gel
electrophoresis lagiiguawiany A/Hind 11l marker
ﬂE Codon i1 26 Glu—¥ Lys ‘
| B-glnbingene
5 3

Ya Ys

578 bp

400 bp

= ° ' a Ao a A
31U 1 uaaadunisasBuddlnadu uszmaunuivasus
amltineglulnadud uazdunisvas primers ltluinaiia
ASPCR
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12.6 + 1.3 g/dL, Hct 39.1 £+ 4.0 %, MCV 874 + 6.7 fL,
MCH 28.1 £ 2.6 pg, MCHC 32.2 + 0.8 g/dL L8z RDW-
CV 11.3 £ 0.9 % eougesluanaf 1
uan1savITRALazlSamuasdlalnain
mIanamsiauazdSunawesdlulnadu wuaiia
vas8lulnadn 2 uuu fa AA $1um 187 1o Aaidu
Souaz 935 WAz EA $1ww 13 118 daidusasas 6.5
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HNe9A1 MCV ez MCH sluﬂuvlﬂm%amwmgﬁﬁuﬁa
+ 33 (L)
14 (pg) WauBsuisuivanlnaidesms

e dsauni g lulnaduwd dayvinny 79.1
Iy 24.8 +
umngfinufemawdaaundlulnaduilnd A.A) fen
WinNL 87.9 + 65 (fL) Wz 28.3 +

' A o o aa [ A
Mo NABEIANWEDR (p<0.001) AILEAI AT
1.9% o
WRBuifiBuny 34 + 3.2% lunguanlnagamouagf

2.5 (pg) Wuindldnaa
=t = =Y =4 ﬂl J I
3 uaRSunmalulnatwdinntmin 31.6 +

e A a 1 A o o e aAa
wufamawdsauag k&N NENa (p<0.001)
nan1IaIanuszaulaanalaainaiia Allele
Specific PCR (ASPCR)
A o o ' A \om oA A a
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AIFAUAMNNALEWaMBINATA 1.0% agarose gel
electrophoresis [asLlsnguauvasdiiuedafiawiaun
1 23 kb iavanrimIamadenziiuslulnadud
Tosmafinsruaniiiwadisinaiia ASPCR  lanld
primer 2 “Hﬁ@ﬂﬁ'uﬁa S; 15 common primer WAy Gy,
Jw mutant primer sluaniiiuglulnadndazliuoy
U@ 400 bp uazld  primer Y, uaz Vs 1
AILAY (internal control) Fslauuuia 578 bp U2

primer

ihlasraseu PCR product @8LNA%A 1.5% agarose
gel electrophoresis Tudragefilinaaudo HOE azwu
BWZUOLIIG 578 bp auludradneilwnauanda
HBE 2:lfousisuma 578 uaz 400 bp IINEIBLNINS
13 78 ﬁgﬂﬁwmnawudmﬂﬂUiﬁwamn@ia HbE
é’al,mmlugﬂﬁ 2

ﬂ'ﬁ’]\‘iﬂ 1 ﬂﬂ(ﬂ‘ﬁ%‘ﬁ’l(ﬂLN@LQQ@LL@GTBGﬂ%"L‘Y}UL‘HB@WEI&J&WEI
wuunamamaamu W% 200 T8

Parameter Mean = SD
RBC (x10° cel/mm’) 45405
Hb (g/dL) 12.6 £1.3
Het (%) 39.1 £ 4.0
MCV (fL) 87.4 6.7
MCH (pg) 28.1+2.6
MCHC (g/dL) 322+0.8
RDW-CV (%) 11.3 £ 0.9

a a o A A &
A1597 2 siauazasazaasdlulnaduvasanlnumase
umgﬁﬁuﬁamauﬁamu $143% 200 T8

Phenotype 17 (3718) Sauaz
AA 187 935
EA 13 6.5

(il’]i’\\ﬁ’l 3 m@*’nummumaammaLﬂiuumummmdnﬂu
ﬂ‘l«LVLYIFJLTaﬁ’]EJNNWU“I’I%Uﬂ@ﬂ’]ﬁ%’]aﬁﬂ?uﬂmﬁiwiﬂﬂuuﬂﬂ@
ﬂUﬂﬂNYINﬁINIﬂaU%a “INV\ZJ@] 200 918

Hb typing
Parameter

AA(n=187) EA(n=13)
RBC (x10° cellmm’)  4.46 + 0.48 48+05
Hb (g/dl) 12.6 £ 1.3 12.0 £ 1.1
Het (%) 39.1 ¢ 4.0 382+ 3.6
MCV (fL) 87.9+6.5 791 +33*
MCH (pg) 28.3+25 248+ 1.4*
MCHC (g/dI) 322+0.8 31.4+0.8
RDW-CV (%) 11.3+0.9 11.4£07
HbF (%) 0705 1.1£02
HbAL/E (%) 3432 316+ 1.9*

aulnadamenagiivismandaawiidlulnaiug
MCV usz MCH fisnanavaeadinbdiaynadia (1p<0.001)
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578 bp

400 bp

31t 2 urasnamsiienedBuslulnatudlasmafiniufiiuedioimaiia ASPCR wnu M @a /Hind Il DNA marker, PC
f@ positive control, NC @8 negative control uaz DI #a deionized water lagns 13 draghs Wnauaniudlulnaiug
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Gawuinldua Ho typing Lﬂuaaumma AA (n=187)
U8z EA (n=13) Lwawma‘mmmwﬁmmmaamma
WU MCV ez MCH 189 Hb typing maaau;uu
Lmﬂmaamwuﬂmﬂmmaanm (p<0.001) EROONERCR
sansarinenaTia Taiadanuasmien MCV uas MCH
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FhssmeamianarhauazdSunaesdlalnadude

HPLC uazdwiunianaiihdbluszauluanalasls

WMARAN ASPCR 93T HaN130 LT NI 323390y
A A Al v ' A I
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a P (Y A en 5% 7)
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PREVALENCE OF HEMOGLOBIN E IN THAI MALAYU - MUSLIM:
IDENTIFICATION BY DNA ANALYSIS
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ABSTRACT: To study the prevalence of hemoglobin E (HbE) in Thai Malayu-Muslims. Two hundred Thai Malayu-
Muslims EDTA bloods were used for identification HbE. All samples were analyzed for hematological data and red cell
indices using automated cell count analyzer, NIHON KOHDEN MEK-8222K (Tokyo, Japan). Types and levels of
hemoglobin fractions were performed using automated analyzer, VARIANT Il (Philadelphia, PA, USA). Molecular
characterization of HbE was performed by Allele Specific PCR (ASPCR). The mean of red blood cell indices data from two
hundred subjects were RBC 4.49+0.49 ceII/mms, Hb 12.6+1.3 g/dL, Hct 39.1+4.0 %, MCV 87.416.7 fL, MCH 28.1+2.6 pg,
MCHC 32.2+0.8 g/dL and RDW-CV 11.320.9 %. Hb typing showed 93.5% A,A (187 subjects) and 6.5% EA (13 subjects).
HbE subjects showed RBC 4.8+0.5 ceII/mm3, Hb 12.0+1.1 g/dL, Hct 38.2+3.6 %, MCV 79.1+3.32 fL, MCH 4.8+1.4 pg,
MCHC 31.4+0.8 g/dL, RDW-CV 11.420.7 %, Hb F 1.12£0.2 % and Hb A,/E 31.6%1.9 %. The MCV and MCHC showed
significantly lower in Hb E positive group compared with normal hemoglobin, A,A, group (p<0.001). All of 13 subjects were
positive for HbE using ASPCR. These results showed that the prevalence of HbE in Thai Malayu-Muslim was found to be
6.5%. The Hb typing and molecular levels would therefore provide an effective diagnosis of HbE and further benefit for
counseling and prevent the increasing incident of HbE and Thalasemia/HbE disease.
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