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: Thalassemia is an inherited anemia with high prevalence in Surin province.

Clinical laboratory services of Surin hospital therefore developed the
molecular diagnostic test for thalassemia determination in Surin hospital

and from laboratory network.

. To evaluate of the a-thalassemial (SEA-deletion, THAI-deletion) test using

Multiplex gap-PCR method and determine its reliability.

Blood sample from 103 patients with hemoglobin typing were determined
for the a-thalassemial (SEA-deletion, THAI-deletion) with Multiplex
gap-PCR method.

: Total 103 blood samples included 8 samples of a-thalassemial patient,

13 samples of a-thalassemia gene negative patient and 83 samples of
unidentified a-thalassemia gene were tested by the developed test.
Positive a-thalassemial (SEA-deletion) finding obtained in each group were

8, 0 and 6 respectively.

: The a-thalassemial diagnostic test using multiplex gap PCR has absolute

in both sensitivity and specificity with 100% after evaluation. Moreover
positive finding for unidentified a-thalassemial were 4.98% with this
method. Thus, Multiplex gap-PCR method has reliability and applicable
for thalassemia diagnostic testing in the molecular laboratory service of
Surin hospital.

a-thalassemia 1, Multiplex gap PCR
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0-thalassemia 331108 MNKAATIAINLAARINE
muuwInensIladeluglonaiesufuming

aa (% v A A a a a a
nT197t9dusdaddlenazdlulnaduiinung

1. ngugUaelsa a-thalassemia 1 el
Hb H disease (a-thalassemia 1/ a-thalassemia 2),
Hb H-CS disease (a-thalassemia 1/Hb CS), EA
Bart’s disease, EFA Bart’s Disease, EF Bart’s
Disease 31U7U 8 318

2. ﬂﬁjméﬂ’mﬁiﬂiﬁgu a-thalassemia 373
¢ loun Hb E trait Suspected Hb Constant
spring 914U 13 918

3. ngutheiienaaziliu a-thalassemia
S0 loikA Homozygous Hb E with or without
alpha-thalassemia, Normal Hb typing not rule
out alpha-thalassemia, Hb E trait with or with-
out a-thalassemia, beta-thalassemia trait with
or without alpha-thalassemia, Suspected
Homozygous Hb E or Beta thalassemia/HbE
with or without alpha-thalassemia, Beta-thal-
assemia/Hb E with or without alpha-thalas-
semia 97U 82 518
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a-thalassemia 1 gene #8735 gap-PCR (SEA, THAI)

1.1 n1safinasiugnssy Wndiegns
ladiaunainfduie mugaaia Quick Gene DNA
Tissue kit S (Fujifilm) SauASesafnfdue
Quickgene 810 (Fujifilm) TaeujiRnugiien
ArdAnue liansazanefiduie (DNA template)
iluifud 20 esrealdea
1.2 Tsesld Inefidwuinadlolnd

way AnLansiILsduATIziveslnsaTUl
@1 DNA LarNansianivuln DNA ¥89 PCR
product Mg gel electrophoresis 51971 1 uay
A 1)
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A1519% 1 uansarsuianalelnavedlisiies wag vu1nves PCR product 91nNTeUIUELATIERETS

nugnIsy’

a3

ansutiandlalng (57 — 3%)

9uU1A PCR product (bp)

T1 TGA CTG CAT CAT AAT TCC AGC AG

12 TGA GGC AGG AGA TTC GCT TGA 0
A7 CTC TGT GTT CTC AGT ATT GGA G

A9 ATA TAT GGG TCT GGA AGT GTA TC 060
Al1B  GGT TCC CTG AGC CCC GAC ACG 314

T1 = 480 bp [ AT T2
— SEA g
a7l = 560 bp (a*") Ag
314 bp (normal)
k2
5 ¥
[== $ERY
(- THAZ)
Bh0 bp
— 480 bp
34 bp

Fig. 1. The location and orientation primers used in a multiplex
PCR system for simultaneous detection of the {(==*EAY and the
(--THAL of-thalassemia, The 314-bp fragment generated from
primers A7 and AR is a normal contral fragment, whereas the
660-bp fragments with primers A7 and A9 and the 480-bp frag-
ments with primers T1 and T2 are the (-=*8*) and the (--THAL)
n""-lh:d:ls,wniia-ﬁprciﬁ: fragments, respectively. M = A/HindlIll
size markers: lane 1 = normal control: lane 2 = a®thalassemia
carriers with (== deletions; lane 3 = a®thalassemia carriers
with [=="T140 deletions: lanes 4 and 5 = positive for o -thalasse-
mia with the (--***} determinant; lanes 6 and 7 = subjects with
Hb Bart's hydrops fetalis caused by homozygosity for a’-thalas-
semia with the (-—"4) determinant,

A 1 UaeesmdsaanTIzivedlWsiesuuay DNA azuasnsa91vi9 DNA 989 PCR product

#a¢ gel electrophoresis’
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a19ugnssy TneUsuuSunuansazaty dNTP
(Solis Biodyne, Estonia) DNA polymerase
(Promega, USA) luisies Tvimaneas augfne
WfeukarAududuresansazaneiinUT I
asusnIIRRaRfvUa 1hansazaneiile
22 lalasans wazi@u DNA template 3 lulasans
YN UL PCR meLA3a4 thermal cycler
(Labcycler SenoQuest, Germany) Tneisuann
oaumgdl 95 ssrnimaldua 2 17 ilonszulH Tag
polymerase n¥auflagvhany Mntudngissey
Lﬁmmiﬁuﬁ:ﬂiim 35 59U Useneu Denaturation
95 paFwalyd 40 U Annealing 55 841
ARy 20 TUNY wag Extension 72 a9AwaIdyd
120 3unf 970t g Final Extension 72 a1
waidea 5 ufi 1 50U Auganszuauns PCR 1
PCR product #iléuenuunues DNA §ae3s
2% agarose gel electrophoresis WW3guLIEUAU
DNA u1%3§1U (HyperLadder 1kb, bioline)
71 100 Taas ww 45 Uil wazdoude ethidium
bromide Tufina1nWans1anle EZ Gel
Documentation System
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dlevsuaneimunranluisnisnse
Az tiluasamszdlusedng
lafinnguuszuinsfidned dwansaaflaun
ATUIANIANLILAEAUTUNIZYINITATIA
AATIEH

Bnsiudoya

1. TUINNHANERTIIVUIR DNA VB3
PCR product a8 gel electrophoresis filgan
N1INTIVIATIZANN a-thalassemia 1 gene Ay
3 Multiplex gap-PCR fiuSuanTizwmnzaly
N1TANTIATIZY LABATIAIATIZU I UAI0E9

Tafnfifinansiavindlalnaty

2. A3IINATIZYINT a-thalassemia 1 Tu
sheghlatinlunguuszunsfidne 103 fegn
#8385 Multiplex gap-PCR fiuSuanizfiuung
aulun1InTIATIZH TUNNNANITATID

nsAATIEideya

1. WisuigunatuiinnIn nans1am
211a DNA 989 PCR product 28735 gel electro-
phoresis Al#aMNN5ASIIATIEIV 0-thalas-
semia 1 gene &35 Multiplex gap-PCR

2. MuamANuhinagANTUNIZYes
nsaTTnTesiTRaLty Tunduussrnangs
funelsa a-thalassemia waz ngugfleflaifidy

a-thalassemia 59u@g

NaNISANY

AMNHANTITIATIZIA a-thalassemial
gene fEId Multiplex gap-PCR leanusuaniig
YosasarvaeLas DNA template Wivinzauiie
WS siugnssy Taeldifeestaefiiing
asramaiaglulnadu 1Wu Homozygous HBE 5
578 (Wail 1,3,4,7,9) HoE Trait 1 519 (o
6) A2A 3 518 (o7l 2,10, 11) A2A Bart’s 3 519
Waa7h 5, 8, 12) @9 A2A Bart’s tHuillaniziu
a-thalassemia 1 (") way HyperLadder 1kb
(won?t 13) Wushfvunsumia DNA lunsiam
2110 DNA base pair #1835 gel electrophoresis
WU uaU DNA fiduamis 314 bp «Ju internal
control wag Fuvtadl 660 bp iy a-thal-
assemia 1 (%) auau DNA fisuvis 314 bp
dunszviannlnsmes A7 uag A1B, uay Auvisil
660 bp dumsizvivesiisiues A7 uaz A9
AR WoURl 1-12 uazhaudl 3, 5, 8, 12 AN

LY [ N

AN0U AN 1
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--SEA 660 bp

control 314 bp
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M 2 uansansIen a-thalassemia 1 (—%) #2835 Multiplex gap-PCR Tnesiumiadi 314 bp

aunsiziamninsiues A7 uay A1B 14 Internal control, siuniladl 660 bp daunTIeviveslnsiues A7

Uay A9 lamziy a-thalassemia 1 (%), ugai 1,2,4,6,7,9,10,11 Iiuaausy a-thalassemia 1

(%) ey 3,5,8,12 Bavniu a-thalassemia 1 (%) w92l 13 Hyperl.adder 1kb iunsrvvwig

DNA bp

HansIadiegelafin 91uau 103 518 e
Sudangusneddlafiniionsiavn a-thalassemia
1 gene WU nguRUIglsm a-thalassemial
149U 8 518 MTIINU a-thalassemia 1
(SEA deletion) siavin Al Soeas 100 nay
Fuaeilifliy a-thalassemia 3weg $1uaw 13
518 9579lUnU a-thalassemia 1 (SEA, THAI
deletion) iavin Ay fewar 100 waYNax

fUheT199:diBu a-thalassemia $aueg F1uau
82 918 MWV o-thalassemia 1 (SEA deletion)
7 6 518 Anlu Sevay 7.3 wandliiiuin 35
asI9lAsERIRauITY dnnullunsneaey
Joway 100 dAnudnwizlunisnedey Sovay
100 wagannsoananuiulunguiienaasdiiu
a-thalassemia $auag 1 Fams1eii 2
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A5 2 WARINAATIANY a-thalassemia 1 (-°%) A7875 Multiplex gap-PCR TunguiUaelsa
a-thalassemial, naufUreilifidu o-thalassemia, naudUe7ioReleu a-thalassemia TIueg

37U 103 519

GAP PCR Result

. ) Hemoglobin positive Positive 30982
Hemoglobin typing report ] UM
typing Negative for SEA for THAI ~ Wauan

deletion delete

1. ﬂﬁjuﬁﬂwkﬂ -thalassemial

Hb H disease (0.-thalassemia

A2ABart’sH 3 0 3 0 100
1/0-thalassemia 2)
Hb H-CS disease

CS A2A Bart’s H 1 0 1 0 100
(o-thalassemia 1/ Hb CS)
EA Bart’s disease EA Bart’s 1 0 1 0 100
EFA Bart’s Disease EFA Bart’s 2 0 2 0 100
EF Bart’s Disease EF Bart’s 1 0 1 0 100

2. na;m;ﬁﬂqaﬁ‘l&iﬁﬁu O-thalassemia

Hb E trait EA(HbE 25-35%) 12 12 0 0 0
Suspected Hb Constant spring CsA2A 1 1 0 0 0

3. ngug{Uleiianvaziidy a-thalassemia 39u0¢

Normal Hb typing not rule

A2A 30 26 4 0 13.3
out alpha-thalassemia
Homozygous Hb E with or

EE 31 30 1 0 3.2
without alpha-thalassemia
Hb E trait with or without

EA (HbE < 25 %) 14 13 1 0 7.1

O-thalassemia

Suspected Homozygous Hb
E or Beta thalassemia/ HbE EE/EF 4 a4 0 0 0

with or with out alpha-thalassemia

Beta-thalassemia/Hb E with or
EFA 2 2 0 0 0
without alpha-thalassemia

beta-thalassemia trait with
A2A (HbA2 >4%) 1 1 0 0 0
or without alpha-thalassemia
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a-thalassemial 91875 Multiplex-PCR Tagiin
duihadlolndvedlnsmes ATfAnwINRey
Tusvamaslimnyadluhenasazareiiovia
fruruansiugnssuLaziaIeaiinUTumans
WUFNTTY (thermal cycle) wagu PCR product
Plguenefing et agarose gel electrophoresis
Tngthinanvinsgiluiegnagtheiinans
mudadlalnadu wudn lduau DNA fishuvis
660 bp, 314 bp auawy Jaduas DNA 7
dunsnzdiaouleann Ivsiues A7 way A9
fameiu a-thalasseria 1 (%) waveane DNA
fidunseinninsues A7 uar A1B 1 Internal
control sliranisnaaey WulFeRufUgRnw
1AeU druiuvisdl 480 bp Beldanduasizi
Adue e T1 way T2 wwmznu a-thalas-
semia 1 (™) ldanunsauseduld iWesannlud
fegnamageu esnilmnuynuesanuiaung
il Yovaw 1 Faflenuynsinann aehslsAnunsls
vinMInTieTzidedaliues T1 way T2 Tu
N19953974AT1LWN a-thalassemia 1 AIUA
1Ushe ievhanesiametetaeg nui s
hlunsmageu Sovay 100 Haudnwizlunis
NAdU S08ar 100 AIUAIAU LAZATIINY
a-thalassemia 1 lungugulsfienaasiidu
o-thalassemia Tiu8g WansdianNaansalung
ATINEUNINAIVEINTNAFOU Tausaz Uil
fUhniinvasilfu a-thalassemia Sauogunnsig
iy wazlaauliieunansi9seninsiosujuRnig
Audoundiof 9 unsTwain 19Hans 9 a-thalas-
semia 1 AU

nauuszansndnwiiusiogislaiia
mﬁamﬁmmngﬂwmuLLu'gmqmﬁﬁaéfﬂu
AdlomaiaslfURn1snsniladusdadideuas
glulnatuinund F9ltnansianensinglulnaiuy
F9uiu MCV wag MCH dalunguidaslse
a-thalassemia 1 Fanguiln1any Hb Bart’s Lileq

al a a Qdyd' a

nFlulnaluRaUNALNNAIINANSVIAMI8UDS

. |dl o
a-globin gene YU chromosome A% 16 MUY
2 ANLAUIVULAULAZINUY NARTIAMTLAVDS
glulnadunnu A2A Bart’s, CS A2A Bart’s H, EA
Bart’s, EFA Bart’s, EF Bart’s @90539WU
a-thalassemial (SEA delete) viaviun wavnau
Y d' aa . ! !
NUI8N91993U8Y a-thalassemia 3949Y W399
wurle slalnalu A2A, EE, EA, HbE (<25%),
EE/EF, EFA, A2A (HbA2>4%) #39153aWU a.-thal-
assemia 1 (SEA delete) Sovaz 7.3 Henguilngia
wulaaslungu Normal Hb typing not rule out
apha-thalassemia (A2A MCV < 80, HbE Trait
with/without a-thalassemia (Hb E <25%)
Seway 13.3, 7.1 MUAINU FOAAABINUNANTS
Anwved algen wids wazams’ Fududiiu
a = L2 aqa a & a %3
Jandlalnanazrisnsiadasigvimendulunig
ANwIATI WU ATIANU o-thalassemia 1 Tu

1 U ] d‘ a al a d‘ = %
nauseg1einsanuviinglulnaduilnileunu
drunguithenliiidy a-thalassemia 1 $3u0g
Junqunuriindlulnadu EA (HbE 25-35%), CS
A2A Fam5alinu o-thalassemial (SEA, THAI
delete) M9VUA FIFDAARDIAIBULUNVDIALLY
Ay lakugtly
= dy I3 v aa [

ASANENUIUNTHAILIIER I LAY DA
96’ o =3 1 = dc{'dl o w
endnsaguludasazanefuaiinddiuddny
luaseansugnssudsenaunie dATP dCTP
dGTP dTTP waztoulwil Tag DNA polymerase
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aa o

suvsansaiiisndu Toun Me? waz Primers
Fadudrduiandlolndgnesnuuuly tile
dupsgvianeiugnssudivane dmusuna DNA
template laa1nn1sain DNA 21ndee1e 1w
Uumnududuvesansaranglifannefivang
auliAnszuiv R inuamstusnssaluaee
naaes Frudesmuauiiadesag Widunud
fwun® Fodifheeafil o-thalassemial wae
fregneiilalfl a-thalassernial 53u%a DNA
marker fivingaufusula 314, 480, 660 bp
muqmnﬂﬂ%ﬁﬁwmimaﬁmiwﬁ

d3U 359 5999A189 a-thalassemial
(SEA, THAI delete) #6738 Multiplex-PCR fiaiun
Fu laelddrduiandlolnd wufvaniazi
Wizanlun1InTI93ATIZRAU DNA template
AUty 13’/1ml,ﬁm'%mmaﬁﬁu§ﬂsim LAZNTZUIU
PCR flmnzausuiedes Thermal cycle wuin &
AU LILAZANUTNANIZVDINITATIDNATIEN
Jeuar 100 MinanTIvdenndaeiuLvinANYIY
eufleenuuudsuilandlelngd Fnsiadeiu
wazUSEUEUNanTI95enINiesUfURng T
NERTIIRTIY FauTRs e TRty
Tinansrafiianudndedodeaunsaliuinig
ATIATEild wasiiiudnenmuesosUfiR
nIneliang

=\ =)
NARNNIIUUIZNA

VBUAR TA.AT.ENTIO WLA30Y AUEInATA
ANSHNNE UMINEIRUVDULAY N LAAILULUN

o W a

anuihadlelnauasnislilnwes as.efiu

CY a

Wninadlansunnddunynsiay gudeundie

a

= o v =
1 9 WATTIWAN NWINITABUIEUNANITNTI
WATIENIENINMBIUUANTS wastinmeallanig
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