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Identification of (l-thalassemia 2 by Reverse Dot Blot Hybridization
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ABSTRACT

Hemoglobin H disease (Hb H disease) is an Ol-thalassemia of intermediate severity, which Hb H (B4) can
be found in patient’s blood. This disease is an important health problem in Thailand. The prevalence of the disease in
Thailand is about 7%. There are 26,000 couples at risk per year for having the children affected with the disease.
Thus, the occasion of newborn with a Hb H disease still high level. In this study, we applied the PCR and reverse dot
blot hybridization technic to detect O-globin gene mutation in Hb H patients. The multiplex PCR is used for
amplifying the target fragment and then hybridized with allele specific oligonucleotide probe which are bound on a
nylon membrane. We found that, major type of Hb H patients (80%) is Ol-thalassemial SEA type and Ol-thalassemia2

3.7 kb deletion (SEA deletion/3.7-kb deletion type I, -SEA/- o)
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F1oa®iie (Thalassemia, Thal) !‘ﬂuiiﬂ
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(Autosomal Recessive) RanAuAatnAve sdui
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uaziums1aadiile (B-thalassemia)

woarhsaadilonanaNuralnave
dunoailnadu (O-globin gene) AULNAILTTU
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2011) N151N A gene deletion TN 151N A point
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(Leung et al., 2008) @3 u U A 1518 dF 1l o (-
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@19 B-globin aaa ([3"-thalassemia) #5 0111011
(B*-thalassemia) uazinan g1t anmtennaw i
mlu‘_iﬂ’fﬂlaﬁinTﬂaﬁu‘ﬁﬁ%’n%uuazmndmﬁgﬂu
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mMsasImIriianmsnatoviuiveduldvaiowiia
Glumiﬁmﬁﬁ?mgﬁmﬂ%%«ﬁm (01d, 2003) Tael
NanNIAD o319 N5 (probe) fisumzaeninats
Wufuaazyila fitllandu s WuwyjeriiTu (NH,)
v unruluaoy (nylon membrane) i1
Uszqa udni1 DNA vesfihefiaanandaelule
AU (biotin) W17 11U A5 01919 (hybridization) 1
Twsu asdanamemsadninlgnsorveaon land

v
uazansasau (Aalgaed, 2541)
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a 4 o <3
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automated Hb-HPLC analyzer (Varanf™; Bio-Rad

Laboratories, Hercules, CA, USA)
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fL MCH 1803125 pg A1 Hb 188031 11 g/dL
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probes)
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v
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MMP23-4

tetrazolium) / BCIP (5-bromo-4-chloro-3-indolyl

phosphate) (Boehringer - Mannheim)) 49 & DIUND
=) d' a g 1

Iﬂﬂﬂ]ﬁﬂﬁ‘ﬂlﬂﬂ‘uu‘U“L!Ll,Nul,llllﬁJﬁu (Maggio etal.,

1993; Nopparatana et al., 1994; Lin et al., 2012)

a v
Wan133v8
G A g
NIAIBNALDULD
@ v a g
ﬂi?ﬂ?ﬂﬂmﬂ??‘lﬂ?iﬁﬂﬂﬂ!@u!fliﬂﬂﬂ'ﬁ
a o [ Al
WATIEH U 1% gel electrophoresis 4asN1TIAAINTT

A S 3
AANAULAIVDITITASAYADULD

yHAMS o ;v (5°->3°) nalwo15
AMBNUT
-SEA SEAIF  5'- Biotin-CTT CGC AGG AAC TCG GTC GTC-3’ normal: SEA3F+SEA2R = 541 bp
SEA2R  5°-Biotin-GCT AGT CGG GAG GCT GA -3’ mutant: SEATF+SEA2R = 389 bp
SEA3R  5™- Biotin-TAG TT GGC GCC GAC AGC -3’
AIB 5-GTT CCC TAG GCC CCG ACA CG -3’ normal: SEATF+A1B = 249 bp
-THAI C2 5°-Biotin-CAG AAC CTA CCC AFA GGT G-3’ mutant :C2+C3 = 460 bp
c3 5-CCC CTG ACA ATC TCA TCA CTC -3’
exon3of O, CSF 5°-(Biotin)-CTG CAC AGC TCC TAA GCC AC -3’ normal/mutant : CSF+Z =305 bp
z 5-CCA ACA ATG GAG GTG TTT AC-3’
037 A 5-CTG TCC TTT CCC TAG CCA GAG CCA-3’ normal : A+Z = 1,850 bp
B 5°-Biotin-CCA TGC CTG GCA CGC TTT GCT GAG-3’ mutant : A+B = 1,937 bp
z 5°-CCA ACA ATG GAG GTG TTT AC-3’
-0L42 E 5°-CCC TGG GTG TCC AGG AGC AAG CC-3’ mutant :G+E = 1,762 bp
G 5°-Biotin-CCG GTT TAC CCA TGT GGT GCC TC-3’

1109



3" National MMP23-5
/ ‘)\ Graduate
R =R Research

m99d 2 naasdduaves Insun141ulfAserns hybridization (Reverse dot blot hybridization)

Name of probe type sequences (5’ ->3’)

SEA Mutant 5’-NH,-AGG TTC ACT TGG AGG C -3’
SEA1 Normal 5’-NH,-CCC ATA TCG CAC AAA GA -3’
SEA2 normal 5’-NH,- CCA GGA GTT CCC AAG AA -3’
THAI Mutant 5’-NH,~AGC CCT TGA GCC GCG -3’

CSN Normal 5’-NH,-TAC CGT TAA GCT GGA GCCT -3’
-0l 4.2 Mutant 5’-NH,-CAG CAC CTT CTC TTG AGC A-3’
CSN Normal 5’-NH,-TAC CGT TAA GCT GGA GCCT -3’
CSM Mutant 5’-NH,-TAC CGT CAA GCT GGA GCCT -3’
PSM Mutant 5’-NH,-TAC CGT TAT GCT GGA GCC T -3’
QSN Normal 5’-NH,- ACC GTG CTG ACC TCC A -3’
QSM Mutant 5’-NH,- ACC GTG CCG ACCTCCA -3
SDN Normal 5’-NH,- ACT GCC TGC TGG TGA C -3’
SDM Mutant 5’-NH,- ACT GCC TGC GGG TGA C -3’

RTI Normal 5’-NH,- AGT GCG GCC CAG GCC-3’

RT2 Mutant 5’-NH,- GGC CGA GGG CCC AGG-3’

RT3 Normal 5’-NH,- AGG AGG AAC GGC TAC -3’

RT4 Mutant 5’-NH,- AAG AAG CAT GGC CAC-3’

RTS Normal 5’-NH,- CAG AGA GAA CCC AGG-¥’

RT6 Mutant 5’-NH,- GGG AAA AAA CTC AGG-3’

MINNSIUMIUBUAI8ID Multiplex PCR
NNHAMTNAADINLNEANITONUTIUIY
~ a a A 9 a == & A
ouvsnaweavhInatutuls Taenaanafizerin
k4 o o aaa Y 1o a g
18 v llvinl§asendhgnuvesdouenas Tnsy
) 1 A a a ~
Tutuaouae 11 ieeunannuAalnave st
Wam3111J§n3e1m3 hybridization
(Reverse Dot Blot Hybridization)

o |aaa L 4 4
Han13111 581 hybridization taaalugaln 2 &9
Usznoudisuoarhmaasidiesiiadudounias
Han13 hybridization TUAQUAI0E13 92 TN1S

= = @ Vg . 4 a3
wWSeumeunuranis hybridization A18ALD U LD

A a 4 1 a ]

AUAN NNIVFHAVINITNAEWNUFUAAZSIADY

P
ta"
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m339elunseil 18s52gnd 1935 reverse

dot blot hybridization #1M5UN15A519 A8 150
uoavhs1aamleytiad lulnaluey A15199 3
= A A Y = ?1’) g;’
uananNuaveun ldannsanuluasell Tae
a o gl.l d" Al 9}| 1 =\
TumsITensalinugiaediuuin (80%) 1n1s
v J [ a 1 19
nateNuguuULea s Iaa N1 ¥Hia SEA 3IUA1
woavhsaamle2 siasuviaviell 3.7 Alawa
¥iaf 1 (SEA deletion/3.7-kb deletion,—SEA/-0L*"")
59984911 (8 %) Ao MInAeRUT UL T ad
= =) 1 % % =S A a
138 1 %Ua SEA saunuueanIsiaas e 2 ¥lia

FluTnatiunouauaus @1/53 (SEA deletion/Hb CS,



~SEA/0°°Q1) Fawamanaaniluatal aonndeany
Han1snaandluninnale (Laosombat et al., 2009)
ualunianz TueeniRedile (Boonsa et al., 2004)
wunimInatewuiveueansdadiio 1 wiia
SEA shunuueaisiaa® e 2 vias lulnalu
AoUAUAUYN a1359 (SEA deletion/Hb CS
SEA/0LSO)u1nAIN c'fimmﬂumsmwiazgﬁmﬂﬁ
n15nsz1ealvetearIsIda Ten e riany
(Fucharoen et al., 2009) 31ANANITANYI 9NV 3]

a

msnateugn higwisaszyyiiavesnisnaie

'
v I @

v I Y I o A Il
W‘L!i;l]lﬂ LﬂulWi?gﬂQNfﬂiﬂﬁ?ﬂwu‘ﬁﬂﬂﬂhlu‘ﬂiﬁJ

a A Ay a Y9 an A
wiiaouq N ldanioszywiialanieisil
Y 9

msaoluasell amnsmill1dszyriia
Yoaminaewuivesearhndamiouaazsiiala
= a o Fa ¢
FINMINIUFHaveIMInatenuiulss Tewiod
wnlumseSueoimsveslsn  whldaunsang
s lumsinudiheouazdhse Sadihelugna

Ingald

MMP23-6

' < = PR a 7
a4 150 DRIz I
@ o = v a s

NATINWUTUBDITIUAIYITD Reverse Dot Blot

o Y @ 4
Hybridization 1M1z 115 UMINARUTIANIZYA
] ] =3 1l 79 Y
WINN HAINHANTANBINU N30 52gnA 19
o v o = YA Y andqy
numsnatewuiuuudunanielylls 9nnaisnly

v J = d' o

A58 UMINAlRUFURIBUL DUV IAKIY 11N
Taen 21U 35 gap-PCR 131599539115 NaNY

v ~ Y ] =t [
wuguuvduviame 1 1difissedrafen luamse

a o o 1 4 o
szyriianisnateiuimnizyald uaiowiun
Iq Yo A Y o 23
Uszgnd 19I5 LA 32aWITOATIVMINAWWUENI
~ v Y

nuvduvianie lluazmsnateiugimnizya lalu

= v 3 Y @ a Y ¥
ATNUAYINU ‘Vlﬂﬁ‘lj‘ixﬂEJﬂL’Jﬁ111!ﬂ1i’Jlﬂ31$Wulﬂ

fnanssulszma

2
awv A @ a

M3 a5 unuaiuayuanudia
a 1Y a @ a 14 aw
INGIAY UNIINGIAEAIVAIUATUNTUAZNUITYIN

MAINTIN T5anenaaavaIunIung

y A o a a I A o o o
s 1 wasamamsiinsutusnatutearh Inatiu Taegl A dlumsmissautudisinswesSyadmiy

A o = v A A o A o = v A A
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d' ] d' S FIA v A A a A a d' @ @ d'
MINN 3 LLﬁﬂ\iﬂ'ﬂiJﬂ"ll’ﬂ\‘IEJ‘L!‘Uﬂﬁ@ﬂ?ﬂiiﬂ!kﬂﬁﬂ1ﬁ1aﬁ“ﬁmEJ“H‘L!?IﬁTiJIﬂﬁ‘]JuLEl‘]i‘l’mﬁ‘]JﬂﬁiﬂHW]IiQWEJT]J"Iﬁ

awmuﬂ?u%i’ 1UIU 50 919

Ol-globin genotype Number of

patients (%)

Deletional HbH disease

SEA deletion/3.7-kb deletion type I (—-SEA/-OU*"") 40 (80%)
SEA deletion/3.7-kb deletion type II (—-SEA/-0U*"") 2 (4%)
SEA deletion/3.7-kb deletion type III (—-SEA/-0" ™) 1 2%)
SEA deletion/ unknown 1 2%)
Unknown/3.7-kb deletion type I (-SEA/-C*"") 2 (4%)

Nondeletional HbH disease
SEA deletion/CS (-SEA/0L°°QL) 4 (8 %)

Total 50(100%)

-SEA/-3.Ttypel
-SEA/-3.7 type I
-SEA/-3.T type IIT
SEA1 |SEAZ2 | CSN [C5N "g WW
. -SEA/CS

THAI S%I (' PSM|SDM |QSM | RT2 | RT4 | RTé

51 2 uaaawams i §Aserns hybridization #3675 Reverse Dot Blot Hybridization
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el WSy, Usial Glisvzga) Yusy.
Thalassemia and hemoglobinopathies. Tu:
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