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Abstract

Project Code : TRG5080002
Project Title : Molecular analysis of abnormal hemoglobin in southern Thailand
Investigator : Vannarat Saechan (Ph.D)1, Suthat Fucharoen (Prof.)z, Chamnong Nopparatana
(Assist. Prof.)1, Chawadee Nopparatana (MSC.)1
1 : Faculty of Medicine, Prince of Songkla University
2 : Thalassemia Research Center and Institute of Molecular Biology and Genetics, Mahidol
University

E-mail Address : svannarat2002@yahoo.com, vannarat.s@psu.ac.th

Project Period : 2 years (2 July 2007 — 1 July 2009)

Hemoglobinopathy (abnormal hemoglobin or hemoglobin variant) is an inherited disorder
that results in abnormal structure of globin chains of the hemoglobin (Hb) molecule. Many
abnormal Hbs have been characterized worldwide, including more than 14 variants in Thailand.
The Bio-Rad Variant Il HPLC system is used for investigating hemoglobin variants at
Songklanagarind Hospital. This system has been shown to be a sensitive, specific and
reproducible method, but some Hb variants such as Hb Tak and HbD-Punjab cannot, as yet, be
clearly separated by this method. The aim of this study was to investigate the prevalence of
hemoglobinopathy in southern Thailand using molecular analysis. A total of 58 abnormal Hbs
were obtained from blood samples undergoing routine hemoglobin typing at Songklanagarind
Hospital. Genomic DNAs were extracted from the samples and the globin genes analyzed using
PCR-direct sequencing and reverse dot blot hybridization. The molecular analysis revealed fifty-
eight abnormal Hbs: 28 HbC, 12 HbD-Panjab, 7 HbTak, 4 Hb G-Makassar, 2 Hb Lepore-
Hollandia, 2 Hb Q-Thailand, 2 Hb O-Indonesia and 1 Hb Hope. During the study, the test was
also applied to fetal diagnosis of 2 couples at risk of beta-thalassemia with HbC disease. The
result showed normal genotype in both fetuses. Another one couple at risk of Hb G-Makassar
with HbE. The result showed fetus with heterozygous of Hb G-Makassar. In conclusion, reverse
dot blot hybridization for detection of abnormal hemoglobin is useful for characterization of
abnormal hemoglobin types, including prenatal diagnosis of thalassemia with abnormal

hemoglobin, which is endemic in Thailand

Keywords: Abnormal hemoglobin; Hemoglobin variant; Reverse dot blot hybridization;

Molecular diagnosis; Thailand
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Ab Abnormal

Hb Hemoglobin

DNA  Deoxyribonucleic acid

ASO Allele-specific oligonucleotide
RDB Reverse dot blot

PCR Polymerase chain reaction
RT Retention time

HPLC High Performance Liquid Chromatography
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Abnormal Hemoglobin gene defect gene interact mobility on
Hb Anuntharajm] oc11 Hezehn a-globin gene > A
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Hb Queens' >4 bewrhre a-globin gene <F
Hb Mahidol' 74 Aopis a-globin gene <A
Hb Suandok' o % e o-globin gene <F
Hb Constant springm] *31 amino acid a-globin gene <A
Hb ¢ ™ pe ot B-globin gene A2
Hb s ™ [36 clval B-globin gene <F
Hb G Makassar 2" B6G|U>Ala [-globin gene <F
Hb Sirirajm] BL ety B-globin gene <F
Hb Malay[& zl Bw hon->Ser B-globin gene A
Hb EZ pe sy B-globin gene A2
Hb J-Bangkok[24' 29 B56 Gly->Asp B-globin gene >A
Hb Pyrgos’" gt Cly->Asp B-globin gene A
Hb D-Punjab™ g2t~ Glu->Gln B-globin gene <F
(Neapolis)

Hb Tak'" BW Them->Thr [-globin gene <F
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horizontal gel electrophoresis (Mupid, Japan)
UV transilluminator (UVP, Inc., USA)
Microcentrifuge (TOMY, USA)
Shaking water-bath (Julabo, Germany)
Avant 3100 Genetic analyzer (Applied Biosystems; Thailand)

© ® N o g M 0 DN

a A el Ao & o .
Lﬂiaﬂuﬂuﬂzqﬂﬂimau 6]71’&]%1]%1%\‘1’1%@1’1% molecular blOlOgy

3) asadiuazingn ﬁz%’lé'muvléﬁm

1. @ﬂﬁﬂmaﬁ'ﬂalﬁma Genomic DNA Minikit (Blood/Cultured cell) (Geneaid Biotech Ltd;
Taiwan)

2. Biotinylated oligonucleotide primers (Biobasic Inc., Canada) z%’m%’mﬁlwﬂ%mmal,gma lag
Ufjn3en Polymerase chain (mim‘iﬁl.Z)

3. Amino-linked allele-specific oligonucleotide probes (@ni’mﬁl 3) frTuaamThaves
Flulnadu las3T reverse dot blot hybridization anuf e Wannan

4. vluaaummlliuﬁﬁﬂixﬁ;au (Pall Biodyne C transfer membrane, P/N: BNBCH3R), (Pall
BioSupport Division, USA)

5. 1-Ethyl-3 (3-dimethylaminopropyl) carbodiimide HCI (EDC, Sigma E7750)

6. Taq DNA polymerase, Recombinant (Invitrogen, Brazil)
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7. Streptavidin-alkaline phosphatase Code: RPN1234 (GE Healthcare Bio-Science Corp,
USA

8. 5-Bromo-4-Chloro-3-Indolylphosphate-p-toluidine salt, BCIP: M41538013 (Molekula, UK)

9. p-Nitro-blue Tetrazolium Chloride, NBT: NDB0379 (Biobasic Inc., Canada)

10. Microcon PCR kit (Millipore Corp., MA, USA)

11. DNA sequencing kit, BigDyeTM terminator cycle sequencing ready reaction (Applied
Biosystems, CA, USA).

12. POPTNI Polymer (Applied Biosystems, CA, USA).

13. #endwgnIndwluaudrs molecular biology

4) 35"

41 MIATIRIENILARAINLT LazmIaTananInalazdIinmslalnain

Wideafidasiuidoauds EDTA $huan 3 3adans anvnsamadimslafiaingalsinio
idastiuiiaidonuaaludd (Sysmex® XT2000i; Japan) d9azldensaliil Hb, Het, RBC, MCV,
MCH, MCHC, RDW uszamamaianiadlulnainialnfuazdnvastsunadlulnadudioniasia
shauszUTiudlulnadudalud@ldanudugs (HPLC, VARIANT®, Bio-Rad, USA)

4.2 MIFNANLAKLAINNALIDENILRAA

o o ' A ~ L AaA A A a Aad o A A P enf o v

mmamdLaa@ﬂmﬁmmﬂwiﬂauuwﬂﬂﬂmnmm@‘*ﬁu@ﬂuiﬂauuamiuumlmﬂmmugd
WiNTe 4.1 AEnaaldne Megainsanadalawa Genomic DNA Minikit (Blood/Cultured cell)
(Geneaid Biotech Ltd; Taiwan)

4.3 N30 TRe1ad8 lulnaduialndars33nsasanisauluslasisaaluaa

INA0L19ALAUaNNTIUAN retention time VadFlulnaduRaUnfudazsia NI¥IAITATIIEN
fAVLLEAIBLAIEY Avant 3100 Genetic analyzer (Applied Biosystems; Thailand) MNIDVDY Tamary

H uazamke [29] NU Nopparatana C uazame [30]

4.4 MINAUWITMIATIIMINURAUNE Iszaulutanavasdlulnatiniatndare3s

Inete aan uaan tauslawnty (reverse dot blot hybridization, RDB)

inafia3iiasa aan vaen lauTlawwtu sxtislimansnanmmsianminasiuivesdunas
A A o & A o A & a o A Ada o A &
Tisldassazrasriia nannsvadnafiai Aan13a3ng ASO probes wane gaianidanadnanialn
wy axfili (NH2) shandadauuusinluaeuuuunsn (nylon membrane) Miutlszaay udawin fiduie
pa3g1lefldvih PCR laslifeflalnduussdiduiefiaasnagiy biotin a1 hybridize #28 ASO
probe fu@IALaVaI1LY laun13vi1 color detection ATMIcandazliaunanuriiavainis

Hna1veddule laun1svi hybridization ie9aTnded inziunisihdiduievasgihioan hybridize
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o A A& a ' 1 oA v aadR « aad =
nU ASO probes #ang JTUA WU@@@@QU%LLN% membrane LNBLASINUIDTHAILTUITNRLAINTIALID

LANIZRIRIUATIIRTRANITHILAEN DRI B BLUAIRIauaan1 Juaanlun1sAnsIUsznaueie

4.41. MIAVUSIUALD UL INABINTA87TNTa3 polymerase chain reaction
ingnatealduanleanta 4.2  vnRNdSamiwudinIanaanilnadulasld lwsiuasn
o o A U =} 1 a J 1 a a a =) a dl U o a
Fuwzivduudrianaarihinaduwluegiuriiaanufiadndvasdlalnaduildanmyiaziie
Flulnadudaluidldianudugs (HPLC, VARIANT®) lasudazgelwsiweiazdaanindas  biotin
A o , &a = &< & A
e 5 Twsuas Nl lwn AN B AT IHULAAI Ia139N 2

A & o o A a a & ' A o Y adAaA &
13791 2 VLW‘SLNasa’]ﬁﬁﬂﬂ’ﬁLWﬁJﬂs&l’]m@lLautaa'ﬂuﬂ@]aﬂﬂ’]i@q HIDNDBIY

ITwswas fauLuaTad TN

RDB 1 Biotin 5 AAC TCC TAA GCC AGT GCC AGA AGA 3’
RDB 2 Biotin 5 TCA TTC GTC TGT TTC CCA TTC TAAAC 3’
RDB 3 Biotin 5 TAT CAT GCC TCT TTG CAC CAT TCT 3’
RDB 4 Biotin 5 CAC TGA CCT CCC ACATCTCCTTTT &

RDB 5 Biotin 5 CATGCCTGGCACGCTTTGCTGA 3

RDB 6 Biotin 5 GATGTTCCTGTCCTTCCCCACCA 3

4.42 Finaseumanuiadndluszduluansvesdlulnadufiadnddisitinesanen uaan
Tauslawr s Usznaudioiuwaanadt
o . . . QL o . A 1
m3vh hybridization lagnaly azvihlasnyais (fix) @duia Sefidszgauuuuu nylon
' o (% . . { o £ o
membrane ﬂizﬁ;ll’m WAN13%1 Reverse Dot Blot fa4nN13639 oligonucleotide probe Ax9Uu lagldd
o , Aa A x> @ L a o & A9 o A = 82 v A
dudae 5 Tihadlelndduegiungeziily ki membrane AlFiNaa3s probe F9dpidizgay
LLa:ﬁaua:I%éTaaﬂizé;fu (active) carboxyl group Ut membrane naua8§1T EDC [1-Ethyl-3 ( 3-
dimethylaminopropyl) carbodiimide HCI, Sigma E 7750] RRINUIIRLARITASAE ASO-probe LL§iag
THARILK membrane NlUTzaaLLH

=) g .
NI allele specific probe strip

839818 allele specific probe ﬁaﬂamﬂ%ga:mu (NH2) ‘ﬁ‘].lmtl 5 %dﬁﬁﬁummaa allele specific
probe T TRave98 Il naduAeUnfudscTiauaaIeIan Tt 3 wasnuwih  allele
specific probes ma(ﬂuuvluaaummlﬁuﬁﬁﬂix’gau (Biodyne C nylon membrane) ANIDTNNIVBY
Winichagoon P Llacate [5] U Cai SP UazAm [31]

m3lauslawesu (hybridization) wa detection

iGosanTa 4.4.1 WvUfA3eny allele specific probe strip lasnsin

NBaNSWaNAL 40 wul denature solution LGN 5 W %Wﬂﬁ%@&]&ﬂ%gdﬁﬁ allele specific probe strip
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Sausaglu hybridization buffer (2xSSC/0.1%SDS) incubate fiaangil 45°C win 1 $2lug U9
LI washing buffer (2xSSC/1%SDS) ﬁaqm%n“ﬁ 49°C w1ns 10 w19l

msaTaseuraTinanuAalnfvasdlulnadn (Enzymatic detection) 1o nidans
§ biotin aﬂa%ﬁ\‘la’m’limﬁ’sﬁ]aauwa hybridization lalagls enzymatic reaction

11 hybridization strip incubate AU 1:1000 streptavidin alkaline phosphatase Tu
81382818 blocking solution Lg% 30 W1 ﬁqmﬁgﬁﬁ’aa WaIR9Y 0.3% Tween20 14 buffer 3
W% 5 W7 WaI819628 detection buffer (100mM tris pH9.5, 5mM MgCI2, 100mM NaCl) w14 5 w1
|3 substrate NBT/BCIP fiazaneli 5 ml detection buffer ﬁya"lﬂuﬁﬁﬂmuﬁqmunﬁﬁaoﬂi:mm 30

U

PN WAUINIZLNAFUNIURIAN LT Y

@15190 3 Amino-linked oligonucleotide probes &wIuaTIIMTHhavesdlulnadufialndlae

Aa A 6 a o
mataIasEaan uaan laus laiam

Falwiu

SAULLUEUDI INTL

HbO-Indonesia N
HbO-Indonesia M
HbQ-Thailand N
HbQ-Thailand M

HbC N

HbC M

HbS N (same as HbC N)
HbS M

HbG—Makassar N (same as HbC N)
HbG-Makassar M
HbD-Panjab N
HbD-Panjab M

HbHope N

HbHope M

HbTak N

HbTak M

NH2- 5 ACCTCCCCGCCGAGTTCAC 3
NH2- 5 TCCCCGCCAAGTTCACC 3’
NH2- 5 CGCACGTGGACGACATGCC3’
NH2- 5 GCACGTGCACGACATG 3
NH2- 5 CTGACTCCTGAGGAGAAGTC 3
NH2- 5 CTGACTCCTAAGGAGAAG 3
NH2- 5 CTGACTCCTGAGGAGAAGTC 3’
NH2- 5 ACTCCTGTGGAGAAGTCT 3’
NH2- 5 CTGACTCCTGAGGAGAAGTC 3
NH2- 5 GACTCCTGCGGAGAAGTC 3
NH2- 5 TGGCAAAGAATTCACCCC 3’
NH2- 5 GGGTGAATTGTTTGCCAA 3’
NH2- 5' TGGCTGGTGTGGCTAATG 3’
NH2- 5' GCTGATGTGGCTAATGCC 3’
NH2- 5° AAGTATCACTAAGCTCGC 3
NH2- 5 GTATCACACTAAGCTCGC 3’

4.4 MIWIMAMIIRAG 1USuusuaNNLaNe1ITadIaINlaRaInanvasdlulnaduwialnd

LARTHAAIUENA non-parametric kruskal wallis test
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NanN15398

1. M3ATWIAIM AN TN

nmsdiisnuaslasm e iu 2 NINGIAN 2550 AoTnd 1 NINYIAN 2552 &ININ
Lﬁuﬁaamuﬁamaagﬂ’sslﬁﬁﬂﬁazﬁiuiﬂaﬁuﬁ@ﬂnaﬁiwuau 45 78 Ne0EaAeaNaInTIaN
Hemoglobin typing 13} niplafaing ANAITINYTINEN
UPNINLIADFIVAIBAIUNT 11U 9,126 18 LLazmmmLﬁuéhasmLﬁamaa;jﬂmﬁmsmmhﬁ
mealalnadufadndflilesdlulnaduiaUnaofiaslalnadng  Flulnadunonsuandsl3s  uas
sTulnafiwes 91nM3a379m1 Hemoglobin typing #2833 HPLC lutins® w.e. 2543 f9 Sui 31
WOBANAY 2550 $1I% 13 318 TEAZLB8AUaIeNsTaRAININUBIGIBEITIRUALTAIANNAN TN 4

wazuHUAINIATNNLALNTNVEING Hemoglobin typing L&A luAIwa 1

d. A o [l A Al Aa a A A a
M99 4 NYRLLD U@]TBG@]’JQU’NLE\]BWIJENE‘LI’J UﬂﬂJﬂW?ZﬁINIﬂNU%N@ﬂﬂ@]

n. éﬁa{i’]dLﬁaﬂﬂladﬁé’ﬂ’sEl‘ﬁLﬂEl‘}’li’HJ’j’]ﬁﬂ’]’JZgiwiﬂaﬁuﬁ@l]ﬂaLLﬁ’JIWﬁ’NT_} W.¢. 2543 119 TN

31 WO A1AN 2550

ATREUANY AT

DNA adiveaiiadoauas (blood indicies) % ab HPLC RT
CODE ['Rgc [Hb |Het |MCV |MCH|McHC |Row | Hb_Typing | %A2 | %F | "0 | o peak
30298 | 446 | 10.2 | 31.0 | 70.0 | 22.9 32.7 18.1 AF+ Ab Hb - 7.7 | 12.2 A2 3.45
20600 | 5.11 | 12.0 | 38.0 | 74.0 | 23.6 31.9 16.2 AF+ Ab Hb - 4.0 | 144 A2 3.48
28957 | 5.01 | 13.0 | 38.0 | 76.0 | 25.9 33.9 13.6 | AA2+ Ab Hb 1.8 0.0 | 35,5 D 4.04
31460 | 467 | 12.7 | 37.0 | 78.0 | 27.2 34.8 145 | AA2+ Ab Hb 36 [39.3]| 0.0 D 4.12
24377 | 421 | 114 | 33.0 | 78.0 | 27.1 34.8 13.4 | AA2+ Ab Hb 3.9 0.0 | 384 S 4.54
29032 | 3.73 | 11.2 | 31.0 | 84.0 | 30.0 35.7 13.7 | AA2+ Ab Hb 3.2 0.0 | 40.5 C 5.12
26240 | 592 | 15.7 | 45.0 | 75.0 | 26.5 35.2 14.0 | AA2+ Ab Hb 3.6 0.0 | 36.9 C 5.14
25072 | 455 | 10.6 | 30.0 | 68.0 | 24.2 35.6 19.9 | AA2+ Ab Hb 3.0 0.0 | 36.3 C 5.15
24092 | 5.12 | 141 | 41.0 | 79.0 | 27.6 34.7 13.9 | AA2+ Ab Hb 3.3 0.0 | 325 C 5.15
25512 | 5.13 | 13.9 | 39.0 | 75.0 | 27.1 36.6 13.7 | AA2+ Ab Hb 3.4 0.0 | 38.3 C 5.16
31112 | 530 | 14.7 | 42.0 | 80.0 | 27.7 34.8 13.3 | AA2+ Ab Hb 3.1 0.0 | 38.7 C 5.16
30940 | 5.72 | 159 | 46.0 | 81.0 | 27.8 34.3 13.3 | AA2+ Ab Hb 3.3 0.0 | 40.7 C 5.16
31043 | 4.36 | 11.8 | 33.0 | 76.0 | 27.1 35.4 14.7 | AA2+ Ab Hb 3.1 0.0 | 37.2 C 5.17
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faTufl 1 nannay 2552

DNA Adsiveuiiadeauas (blood indicies) %A2

CODE | RBC | Hb | Hct | MCV | MCH | MCHC | RDW | Hb_Typing or | %F O/ﬂ,?,b | ot

%E window | peak
35814 | 425 | 8.7 | 28.0 | 64.7 | 205 | 316 | 176 | F+ AbHb - 22 | 6.9 A2 3.68
34832 | 5.04 | 139 | 408 | 811 | 27.6 | 341 | 123 | E+ AbHb 315 | 0.0 | 62.2 D 4.01
36087 | 421 | 114 | 38.0 | 90.3 | 27.1 | 30.0 | 15.8 | AA2+ Ab Hb 31 | 0.0 | 40.2 D 4.04
36089 | 4.22 | 11.7 | 39.1 | 85.7 | 25.7 | 33.6 | 15.8 | AA2+ Ab Hb 32 | 0.0 | 394 D 4.04
36105 | 595 |16.2 | 48.0 | 811 | 27.2 | 335 | 14.2 | AA2+ Ab Hb 32 | 0.0 | 409 D 4.04
37032 | ND | ND | ND ND ND ND ND | E+ Ab Hb 246 | 0.0 | 62.8 D 4.06
37369 | 546 | 149 | 43.0 | 788 | 27.3 | 34.7 | 141 | AA2+ Ab Hb 57 | 0.0 | 34.0 D 4.06
38183 | 7.84 | 18.0| 511 | 65.2 | 23.0 | 35.2 | 254 | FA2+ Ab Hb 74 | 79 | 789 D 4.06
36626 | 6.21 | 158 | 53.7 | 87.0 | 254 | 29.4 | 159 | AA2+ Ab Hb 35 | 0.0 | 352 D 4.07
36789 | 461 | 11.6| 343 | 740 | 25.2 | 33.8 | 14.7 | AA2+ Ab Hb 36 | 0.0 | 342 D 4.08
35685 | 554 | 154 | 40.0 | 722 | 27.8 | 385 | 14.7 | E+ AbHb 42 0.0 | 514 D 4.11
38368 | 6.0 |164 | 473 | 764 | 265 | 34.7 | 12.8 | AA2+ Ab Hb 19 | 0.0 | 344 D 4.11
32017 | 543 | 15.7 | 46.6 | 855 | 28.9 | 33.7 | 129 | AA2+ Ab Hb 3.0 | 0.0 | 408 D 4.12
32019 | 498 | 13.0| 39.1 | 78.0 | 26.1 | 33.3 | 14.3 | AA2+ Ab Hb 71 | 0.0 | 30.7 D 4.16
32679 | 402 | 96 | 294 | 73.1 | 239 | 326 17 | AA2+ Ab Hb 19 | 0.0 | 36.7 D 4.16
36786 | 53 [159 | 447 | 842 | 29.9 | 35.6 | 13.2 | AA2+ Ab Hb 53 | 0.0 | 353 D 4.16
34326 | 539 | 16.4 | 458 | 850 | 304 | 358 | 126 | AA2+ AbHb | 480 | 0.0 | 30.7 S 4.26
33553 | 571 | 173 | 51.3 | 89.3 | 30.0 | 33.6 | 12.2 | AA2+ Ab Hb 43 | 00 | 343 S 4.28
37624 | 486 | 15.7 | 442 | 90.9 | 32.3 | 355 | 13.3 | AA2+ Ab Hb 31 | 0.0 | 417 S 4.48
32591 | 432 |10.3| 31.0 | 71.8 | 23.8 | 33.2 | 17.5 | AA2+ Ab Hb 39 | 0.0 | 381 S 4.54
40205 | 5.0 11.7 | 35.2 | 71.0 | 23.6 | 33.2 | 14.0 | AA2+ Ab Hb 3.6 | 0.0 | 39.0 S 4.55
33357 | 461 | 123 | 375 | 813 | 26.7 | 32.8 | 179 | AA2+ Ab Hb 28 | 0.0 | 156 S 4.64
32658 | 4.04 | 10.8| 31.7 | 785 | 26.7 | 341 | 14.2 | AA2+ Ab Hb 29 | 0.0 | 29.2 S 4.65
35815 | 543 | 123 | 39.0 | 724 | 228 | 314 | 143 | AE+ AbHb 25 | 0.0 | 7.6 S 4.84
32185 | 3.61 | 10.3 | 30.6 | 84.7 | 28.4 | 335 | 13.7 | AA2+ Ab Hb 19 | 00 | 201 C 4.95
37190 | 459 |11.7| 319 | 69.5 | 255 | 36.7 | 15.6 | E+ AbHb 30.8 | 0.0 | 57.6 C 5.10
34854 | 4.15 | 115 | 314 | 757 | 27.7 | 36.6 | 143 | AA2+ AbHb | 350 | 0.0 | 388 C 5.12
35007 | 487 |12.2| 36.2 | 743 | 251 | 33.7 | 189 | AA2+ AbHb | 3.60 | 0.0 | 37.3 C 5.12
36836 | 4.14 | 12.0| 341 | 82.0 | 29.0 | 35.2 | 14.5 | AA2+ Ab Hb 3.0 | 0.2 | 404 C 5.12
37714 | 559 |13.0| 36.7 | 65.7 | 23.3 | 354 | 15.7 | AA2+ Ab Hb 34 | 0.0 | 373 C 5.12
37622 | 554 | 152 | 43.0 | 776 | 274 | 353 | 13.8 | AA2+ Ab Hb 1.1 | 0.0 | 329 C 5.13
32088 | 4.50 | 11.2 | 34.2 | 755 | 248 | 32.7 | 19.7 | AFA2+ AbHb | 48 | 152 | 61.1 C 5.15
32044 | 424 | 116 | 323 | 76.2 | 27.4 | 359 | 144 | AA2+ Ab Hb 38 | 0.0 | 38 C 5.16
32471 | 460 | 11.1 | 32.0 | 69.6 | 24.1 | 34.7 | 175 | AA2+ Ab Hb 34 | 0.0 | 336 C 5.16
33426 | 3.84 | 7.1 | 226 | 589 | 185 | 314 | 19.8 | AA2+ Ab Hb 33 | 0.0 | 309 C 5.16
34588 | ND | ND | 30.2 | 79.3 | ND ND ND | AA2+ AbHb | 3.90 | 0.0 | 38.1 C 5.16
34793 | 4.78 | 11.7 | 335 | 70.1 | 245 | 349 | 16.1 | AA2+ AbHb | 3.70 | 0.0 | 37.2 C 5.16
33136 | 5.78 | 149 | 42.0 | 72.7 | 25.8 | 355 | 13.8 | AA2+ Ab Hb 35 | 0.0 | 351 C 5.17
33718 | 5.23 | 13.7| 40.8 | 78.0 | 26.2 | 33.6 16 | AA2+ Ab Hb 38 | 0.0 | 415 C 5.17
38651 | 5.6 |14.7| 429 | 77.0 | 264 | 343 | 14.3 | AA2+ Ab Hb 3.6 | 0.0 | 39.0 C 5.18
38943 | ND 122 | 340 | 770 | 265 | ND ND | AA2+ Ab Hb 36 | 0.0 | 39.9 C 5.18
39402 | 47 |11.7)| 333 | 704 | 247 | 351 | 154 | AA2+ Ab Hb 34 | 0.0 | 342 C 5.18
40064 | 56 |10.5| 29.4 | 52.7 | 18.8 | 35.7 | 21.1 | FA2+ Ab Hb 56 | 28 | 910 C 5.20
40173 | 3.8 |10.1| 29.2 | 77.7 | 26.9 | 34.6 | 19.0 | AA2+ Ab Hb 33 |00 | 41 C 5.20
40444 | 39 |11.2| 317 | 81.7 | 289 | 353 | 14.1 | AA2+ Ab Hb 3.7 | 0.0 | 39.0 C 5.20
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Case no. 38943, RT peak 5.18
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Case no. 40173, RT peak 5.20
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Case no. 40444, RT peak 5.20
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Case no. 30940, RT peak 5.16

Case no. 33426, RT peak 5.16

Case no. 39402, RT peak 5.18
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Case no. 31112, RT peak 5.16

Case no. 34588, RT peak 5.16
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Case no. 33718, RT peak 5.17
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Case no. 40064, RT peak 5.20
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2. avwianadadndlwszavlaanavasdlalnaduindnfiargdsnsasemaiauiuanls
\3nsiinsaluda (Automate DNA sequencing)

fatnadanninzdlulnaduialnfionnds 1 vanuasIwIn 58 518 N IERAaALEY
Laﬁammﬁwmaﬁ@mma Genomic DNA Minikit (Blood/Cultured cell) (Geneaid Biotech Ltd; Taiwan)
SN sdwudrsauaailnadulasmsvinigdans uwazarImanaraUndluszauluianazas
sTulnafndaUnddrsitmiasremeuiasisieiosiiasaluia (Automate DNA sequencing) W&
nnnsdansnuanaAaUn@luszauluanavesdlalnadudwiu 8 oiia Ae Slulnaduziiad (Hb C)
28 78 Al 48.3 1Wasidud, Slulnadusfia D Panjab 12 318 Aatdu 20.7 wWasidud, Slulnadu
gfiaan (Hb Tak) 7 308 Aewdu 12.1 wWafidud, Flulnadusfia G-Makassar 4 578 Aadu 6.9
Wasidud, Flulnaduwsiia Lepore-Hollandia 2 7e @awdlu 3.4 wWasidud, Flulnadusiia Q-
Thailand w3adlulnadunfiaa 2 e Aawdlu 3.4 Wasidud, Slulnaduwsiia O-Indonesia 2 T8 fia
Ju 3.4 wesidud wazdlulnadusiia Hope 1 38 Aanllu 1.8 wWasifud Waainad lolaadlu
a3 5 uaz 6 walasulaunsuvesirduianesdlalnaduasfie D-Panjab, Slulnaiusiia G-
Makassar, 3lulnaduniia Lepore-Hollandia, Flulnaduwfiaann, Flulnaduvfia Q-Thailand,
Slulnafusiia O-Indonesia uazdlulnadiusfia Hope ldusaslunnil 2-8 audey usznasiia

yas8lulnadulaUndillaiisununazadlasunlawnsuvadHb typing LEAIAINTNN 9
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@13519N 5 Flulnaduwialndnasrany

DNA CODE Hb_Typing Z‘;A(,‘/%E %F % ab Hb V\|/_i|r|1DdLon plz;-k Abnormal Hb
30298 AF+ Ab Hb - 7.7 12.2 A2 3.45 Hb Lepore

20600 AF+ Ab Hb - 4.0 14.4 A2 3.48 Hb Lepore

35814 F+ Ab Hb - 2.2 6.9 A2 3.68 Hb Hope

34832 E+Ab Hb 315 | 0.0 62.2 D 4.01 HbD Panjab with HbE
28957 AA2+ Ab Hb 1.8 0.0 35.5 D 4.04 HbD Panjab
36087 AA2+ Ab Hb 3.1 0.0 40.2 D 4.04 HbD Panjab
36105 AA2+ Ab Hb 3.2 0.0 40.9 D 4.04 HbD Panjab
36089 AA2+ Ab Hb 3.2 0.0 39.4 D 4.04 HbD Panjab
37032 E+ Ab Hb 246 |0.0 62.8 D 4.06 HbD Panjab with HbE
37369 AA2+ Ab Hb 5.7 0.0 34.0 D 4.06 Hb Tak

38183 FA2+ Ab Hb 7.4 7.9 78.9 D 4.06 Hb Tak

36626 AA2+ Ab Hb 35 0.0 35.2 D 4.07 HbD Panjab
36789 AA2+ Ab Hb 3.6 0.0 34.2 D 4.08 HbD Panjab
35685 E+ Ab Hb 42 0.0 51.4 D 4.11 Hb Tak

38368 AA2+ Ab Hb 1.9 0.0 34.4 D 4.11 HbD Panjab
31460 AA2+ Ab Hb 3.6 39.3 | 0.0 D 4.12 HbD Panjab
32017 AA2+ Ab Hb 3.0 0.0 40.8 D 4.12 HbD Panjab
32019 AA2+ Ab Hb 7.1 0.0 30.7 D 4.16 Hb Tak

32679 AA2+ Ab Hb 1.9 0.0 36.7 D 4.16 HbD Panjab
36786 AA2+ Ab Hb 5.3 0.0 35.3 D 4.16 Hb Tak

34326 AA2+ Ab Hb 4.80 |0.0 30.7 S 4.26 Hb Tak

33553 AA2+ Ab Hb 4.3 0.0 34.3 S 4.28 Hb Tak

37624 AA2+ Ab Hb 3.1 0.0 41.7 S 4.48 HbG-Makassar
24377 AA2+ Ab Hb 3.9 0.0 38.4 S 4.54 HbG-Makassar
32591 AA2+ Ab Hb 3.9 0.0 38.1 S 4.54 HbG-Makassar
40205 AA2+ Ab Hb 3.6 0.0 39.0 S 4.55 HbG-Makassar
33357 AA2+ Ab Hb 2.8 0.0 15.6 S 4.64 HbQ-Thailand
32658 AA2+ Ab Hb 2.9 0.0 29.2 S 4.65 HbQ-Thailand
35815 AE+ Ab Hb 25 0.0 7.6 S 4.84 HbO-Indonesia with HbE
32185 AA2+ Ab Hb 1.9 0.0 20.1 C 4.95 HbO-Indonesia
37190 E+ Ab Hb 30.8 | 0.0 57.6 C 5.10 HbC with HbE
29032 AA2+ Ab Hb 3.2 0.0 40.5 C 5.12 HbC with beta 3.5 kb del.
34854 AA2+ Ab Hb 350 | 0.0 38.8 C 5.12 HbC

35007 AA2+ Ab Hb 3.60 | 0.0 37.3 C 5.12 HbC

36836 AA2+ Ab Hb 3.0 0.2 40.4 C 5.12 HbC

37714 AA2+ Ab Hb 3.4 0.0 37.3 C 5.12 HbC

37622 AA2+ Ab Hb 1.1 0.0 32.9 C 5.13 HbC

26240 AA2+ Ab Hb 3.6 0.0 36.9 C 5.14 HbC

24092 AA2+ Ab Hb 3.3 0.0 325 C 5.15 HbC

25072 AA2+ Ab Hb 3.0 0.0 36.3 C 5.15 HbC
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DNA CODE Hb_Typing c:f)OAA)ZE %F % ab Hb Uv?nl_dcc:)w I;gak Abnormal Hb
32088 AFA2+Ab Hb | 4.8 152 | 611 C 5.15 | HbC
25512 AA2+ AbHb | 3.4 0.0 38.3 C 5.16 | HbC
30940 AA2+ AbHb | 3.3 0.0 40.7 C 5.16 | HbC
31112 AA2+ AbHb | 3.1 0.0 38.7 C 5.16 | HbC
32044 AA2+ AbHb | 3.8 0.0 38.0 C 5.16 | HbC
32471 AA2+ AbHb | 34 0.0 33.6 C 5.16 | HbC
33426 AA2+ AbHb | 3.3 0.0 30.9 C 5.16 | HbC
34588 AA2+ AbHb | 3.90 0.0 38.1 C 5.16 | HbC
34793 AA2+ AbHb | 3.70 0.0 37.2 C 5.16 | HbC
31043 AA2+ AbHb | 3.1 0.0 37.2 C 5.17 | HbC
33136 AA2+ AbHb | 3.5 0.0 35.1 C 5.17 | HbC
33718 AA2+ AbHb | 3.8 0.0 41.5 C 5.17 | HbC
38651 AA2+ AbHb | 3.6 0.0 39.0 C 5.18 | HbC
38943 AA2+ AbHb | 3.6 0.0 39.9 C 5.18 | HbC
39402 AA2+ AbHb | 34 0.0 34.2 C 5.18 | HbC
40064 FA2+ AbHb | 5.6 2.8 91.0 C 5.20 | HbC
40173 AA2+ AbHb | 3.3 0.0 41.0 C 5.20 | HbC
40444 AA2+ AbHb | 3.7 0.0 39.0 C 5.20 | HbC




A13797 6 mﬁaagﬂﬁm’ml,l,amﬁmaaﬁiwiﬂaﬁuﬁ@ﬂﬂaﬁwulumﬂiﬁmaaﬂs:mﬂvlmm

viedlulnadufiaUnd 1w | anwd
(378) (%)
Hb C (B6 %) 28 48.3
Hb D-Panjab (121 °°" 12 20.7
Hb Tak (146 Term - Thr, AC insertion) 7 12.1
Hb G-Makassa (86 °""7) 4 6.9
Hb Lepore-Hollandia 2 34
(The cross-over region between o VT2 and B IVSW%)
Hb Q-Thailand (a.74 ~""°) 2 3.4
Hb O-Indonesia (116 %) 2 3.4
Hb Hope (B136 =" 1 1.8
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HbD-Panjab (B*** Glu-GIn, GAA-CAA)
(case No. 31460, 32017, 32019, 32679)

AN 2 nwlasunlawnsuuwaasdaauiugvasdiulnadusiia HoD-Panjab

TG CGG G
carCc C TGGET C CCTI@GE C TCCT & [ERNE (B T CTI

1 | |' “'I

\.:“ LA LTV L DA V&M\Anﬂm

HbG-Makassar (B°Glu-Ala, GAG-GCG)
(case No. 24377, 32591)

—
R
—_—

N 3 Mnlasunlannsuugassauiuauadsdlulnatduaiia HoG-Makassar
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The crogs-ower region between IW 51842 and [V 51#58 of the &- and P-globin

e [CI S h T o |G [0 o € i - S T & T &[T & & globin
G & & iE Iy T B8 @ CFE R e e T 85 T 5| 6 G case
] [t [ [ i ] C T G & ] [ T G T |G & p-globin

Hb Lepore-Hollandia
(The cross-over region between IVS1#42 and IVS1#56 of the 5- and B-globin)
(case No. 20600, 30298)

AN 4 Mwlasunlawnsuuaasdaauiugvasdiulnadusiia Hb Lepore-Hollandia
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[0 |
-
>0 |
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|
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-
-
~ —

- g I A AG C T C G C T T T
E E
A C T A A G C T C G C T

A Cinsertion

l
LAY uuu.o“\ﬁ

Hb Tak (B'*® Term - Thr, AC insertion)
(case No. 35685)

AN 5 nnlasunlaunsunaassrauiusuadsdlulnatnaiaain
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Hb Ho

pe (B** Gry-Asp, GGT - GAT)
(case No. 35814)

Ad. o L s a a
nnd 6 NMwlasunlawnsuuaasdaauiugvasdiulnadusiia Hope

l“‘ ‘1

Hb Q-Thailand (Hb Mahidol) (74 Asp-His, GAC — CAC)
(case No. 32658,33357)

AN 7 nmnlasuilawnsunaasaauiugvasdlulnaduwsiia Q-Thailand
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Hb O-Indonesia (a**® Glu-Lys, GAG — AAG)
(case No. 32185,35815)

AN 8 Mnlasunlannsuugassauiuauaddlulnaduaiea Hb O-Indonesia
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Case no. 30298, RT peak 3.45

Hb Lepore
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Case no. 28957, RT peak 4.04

Hb D Panjab

Case no. 37032, RT peak 4.06

Hb D Panjab with HbE

Case no. 20600, RT peak 3.48 Case no. 35814, RT peak 3.68

Hb Lepore
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Case no. 36087, RT peak 4.04

Hb D Panjab

Case no. 37369, RT peak 4.06
Hb Tak

Case no. 36789, RT peak 4.08 Case no. 35685, RT peak 4.11

Hb D Panjab
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Hb Tak with HbE
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Case no. 32017, RT peak 4.12  Case no. 32019, RT peak 4.16

Hh D-Paniah

Hh Tal

3
TR

Case no. 34832, RT peak 4.01
Hb D Panjab

Ve

Hb Hope

Case no. 36105, RT peak 4.04 Case no. 36089, RT peak 4.04

Hb D Panjab Hb D Panjab
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Case no. 38183, RT peak 4.06  Case n0.36626, RT peak 4.07

Hb Tak Hb D Panjab
‘,m‘._.._‘tl“L—A-/;“_"‘\-._ - J,,\.:}__:\__J_r\fi - \_ i

Case no. 38368, RT peak 4.11 Case no. 31460, RT peak 4.12

Hb D-Panjab

Hb D-Panjab
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Case no. 32679, RT peak 4.16  Case no. 36786, RT peak 4.16

Hb D-Panjab Hb Tak
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ANN 9 MWLERIlATNNLALNTNVBING Hemoglobin typing Wisuisunusiavasdlulnadufialn

(anes usasdunizasdlulnaluiadnd)
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Case no. 34326,RT peak 4.26

Hb Tak Hb Tak
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Case no. 32591, RT peak 4.54  Case no. 40205, RT peak 4.55

HbG-Makassar HbG-Makassar
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Case no. 35815,,RT peak 4.65 Case no. 32185, RT peak 4.95

Hb O-Indonesia with HbE Hb O-Indonesia
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Case no. 34854, RT peak 5.12 Case no. 35007, RT peak 5.12

HbC HbC

/ A A 1
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Case no. 37622, RT peak 5.13 Case no. 26240, RT peak 5.14

HbC HbC

A 9 (Gh))

TR L . A
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i
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) 1 2 3 a M : H > M 5
Case no. 33553, RT peak 4.28 Case no. 37624, RT peak 4.48

HbG-Makassar

Iy

Case no. 33357, RT peak 4.64
Hb Q-Thailand

Case no. 37190, RT peak 5.10

HbC with HbE

Case no. 36836, RT peak 5.12
HbC

Case no. 24092, RT peak 5.15
HbC
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Case no. 24377, RT peak 4.54

HbG-Makassar
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Case no. 32658, RT peak 4.65

Hb Q-Thailand

Case no. 29032, RT peak 5.12
HbC
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Case no. 37714, RT peak 5.12

HbC
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Case no. 25072, RT peak 5.15
HbC
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Case no. 32044 RT peak 5.16
HbC

o

Case no. 34793, RT peak 5.16
HbC

HbC
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Case no. 32471, RT peak 5
HbC

5

.16
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Case no. 31043, RT peak 5.17
HbC

Case no. 38651, RT peak 5.18
HbC

Case no. 38943, RT peak 5.18

HbC

Case no. 40173, RT peak 5.20

Case no. 40444, RT peak 5.20
HbC
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Case no. 30940, RT peak 5.16
HbC

Case no. 33426, RT peak 5.16

Case no. 33136, RT peak 5.17
HbC

Case no. 39402, RT peak 5.18

HbC
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Case no. 31112, RT peak 5.16

Case no. 34588, RT peak 5.16

HbC
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Case no. 33718, RT peak 5.17
HbC
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Case no. 40064, RT peak 5.20

HbC
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aada 6

3. MINIwIIsn1InIRalulnaiinAailnfn835510038 Aan uaan Lauslatssn
ﬁnﬂwamimnmmmﬁ@ﬂﬂalmzé‘uiuLaqmlaa%IwIﬂaﬁuﬁ@@Tam%%ﬂﬁimnﬁ]mﬁﬂé‘uma

o a A o wn o o Aad = A A A v ada &

MuLaTadaaaluiaantda 2 sansnwawdIsnIaTadlulnaduialn@disisInasys aan uaan

lavslarsw 16 7 ofia Ao Flulnadurfied, slulnadusfia D-Panjab, Slulnadusiia G-Makassar,

glulnatuwriaan, Flulnadusie Q-Thailand, Flulnadusha O-Indonesia wazdlulnadiusiia

Hope @9L&AIMATNN 10
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N 1
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= O-Indonesia / gN
" B -Indonesia | B

Adl a a a a v adda 6 a <
AN 10 MwugasnanIaadlulnaduialnfiaeidsness aen uaan lavslaiwsu
WDILUVBILALUNAFEU N fia d193393uUUNG ( normal probe) va8lalnadundazsiia
LOIENITBILALNATEL M fia @2aT393UNRALNG (mutant probe) vas8lulnaduuidazsiia



36

4. NMIATHIBATNIADA
= = 1 dl 1 a A Wd‘ I = a a a 1 a v
Wisuiipuduadsvasdmalafainevesgnidunnzglulnaduiadndudazaiiadions
AUIURIAIANUUANGNALFTG non-parametric kruskal wallis test @9013190 7 WU ALARLVBIAN
Rbc, MCV uaz MCHC wasiilunmeglulnaduiadnfudazriiaiinnuuandriiuadnalisdaynig
gOANANNLTUW 95%

aa [ Y & A [ [<f [ [ [ a a a
5. 113032 BRaNIININATIANEasaanstiwlsatua-sa st asmnudlalnaiivAailné
' aa a A A A v add & A )
INMINAWIITMInTFIulnatduRatnfdreanasas aan usan  lauslaws  81N0I0
ﬁmﬂﬂum’aﬁﬁaﬁﬂﬁauﬂaamlﬁﬁuﬁmﬁ-mamﬁL%Ua@iamsﬁymlﬂﬂiﬂLuﬁﬂﬁﬂé'aé?nﬁmi’mﬁu
A a a A 1 g; v a & U @ A A 1 s
Flulnaduwried 2 318 wanIaanuI I 2 ulveetnd ludlwlsaudmasdidusauny
= a P aa o Yo = A A ' = Ad A PN A
lulnadushad LLa:maﬁnuﬁmunauﬂaaml%nugmu-mﬁ'mmammammqmmuﬂﬂﬂaumu@ G-
Makassar s2unudlulnaduuiias 1 118 wan1sasawuimsniduwiveadlulnatusia G-Makassar

NANIIATIIHIRLUFAI IUNINA 11-13
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N. Sex Age Rbc Hb Hct MCV MCH MCHC RDW-CV | % Hb RT-time
(%) (M/IF) | (year) | (x10°mm?® | (g/dL) (%) (fL) (p9) (g/dL) (%) variant (min.)
mean+SD mean+SD mean+SD mean+SD mean+SD mean+SD | meanSD | mean+SD

Hb C/N 26(50.0) 11/15 2-69 4.8+0.7 12.4+2.1 35.65.8 74.1+6.9 25.9£2.6 34.1+4.2 15.9+2.5 37.2£3.2 5.12-5.20
Hb D- Panjab/N 10(19.3) 4/6 19-37 | 5.1+0.8 13.4+2.4 41.1+7.4 80.7+6.1 26.3+14 33.0£1.5 15.9+1.2 37.3£2.6 4.01-4.16
Hb Tak/N 5(9.6) 2/3 20-38 | 5.1+0.3 15.5+1.6 44.8+4.4 83.1+4.7 28.7£1.9 34.6+1.1 13.8+0.8 33.6+2.0 4.06-4.28
HbG-Makassar/N A4(7.7) 1/3 34-43 | 4.6x0.4 12.3+2.4 35.9+5.8 77.949.2 26.7+4.1 34.2+4.1 14.6+2.0 39.4+1.6 4.48-4.55
Hb Lepore/N 2(3.8) 11 17-28 | 4.8+0.5 11.141.3 34.5+4.9 72.0+2.8 23.3+0.5 323106 | 17.2+13 13.3+1.6 | 3.45-3.48
HbQ-Thailand/N 2(3.8) 02 28-34 | 4.3x04 11.6£1.1 34.6+4.1 79.9£2.0 26.7+0.0 33.5+0.9 16.1+2.6 22.449.6 4.64-4.65
HbO-Indonesia/N 2(3.8) 02 23-34 | 45+1.3 11.3£14 34.845.9 78.6+8.7 25.6+4.0 32.5£1.5 14.0£0.4 13.9+8.8 4.84-4.95
Hb Hope/N 1(1.9) 0/1 60 4.3 8.7 28.0 64.7 20.5 31.6 12.3 6.9 3.68
Kruskal-wallis test p=0.02 p=0.03 p=0.02
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2991904

MARAINATR aan usan lauslawmws 1HuiTndag a7 079N ANIZRIRITUNITATIINN
a = a a a 1 d'd a =i a a a
wu@maaaIuIﬂauum@ﬂﬂmluﬂQuﬂizmmmmﬁwmﬂvﬁmwumaaﬂwinauumﬂnm LNTIZENANTD
aavThavasdlulnatdulalaunimasadnesnsaasd  lunisoasiinoanunatanizdlulnadn
a a dl t:ll 1 1 a = a A = a a 6 = a né U
aUndrnadun lalsriadlulnadnd dlulnatunawauanad3ed wazdlulnaduas diwulavanln
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Molecular analysis of abnormal hemoglobin in southern Thailand

Saechan, V. ", Nopparatana, Ch.', Nopparatana, C.', Fucharoen, st
! Department of Pathology, Faculty of Medicine, Prince of Songkla University, Hat-Yai, Thailand
* Thalassemia Research Center and Institute of Molecular Biology and Genetics, Mahidol University,

Bangkok, Thailand

Hemoglobinopathy (abnormal hemoglobin or hemoglobin variant) is an inherited
disorder that results in abnormal structure of globin chains of the hemoglobin (Hb) molecule.
Many abnormal Hbs have been characterized worldwide, including more than 14 variants in
Thailand. The Bio-Rad Variant II HPLC system is used for investigating hemoglobin variants
at Songklanagarind Hospital. This system has been shown to be a sensitive, specific and
reproducible method, but some Hb variants such as Hb Tak and HbD-Punjab cannot, as yet,
be clearly separated by this method. The aim of this study was to investigate the prevalence
of hemoglobinopathy in southern Thailand using molecular analysis. A total of 50 abnormal
Hbs were obtained from blood samples undergoing routine hemoglobin typing at
Songklanagarind Hospital. Genomic DNAs were extracted from the samples and the globin
genes analyzed using PCR-direct sequencing and reverse dot blot hybridization. This
molecular analysis revealed six abnormal Hbs: 22 HbC, 11 HbD-Panjab, 7 HbTak, 3 HbG-
Makassar, 2 Hb Lepore-Hollandia, and 1 Hb Hope. Four samples are unidentified and will be
subjected for further analysis. During the study, the test was also applied to fetal diagnosis of
2 couples at risk of beta-thalassemia with HbC disease. The result showed normal genotype
in both fetuses. This confirms that the analysis system is useful for characterization of

abnormal Hb, including screening for thalassemia, which is endemic in Thailand.
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@rol Presentation : M106-6

Molecular Analysis of Abnormal Hemoglobin
in Southern Thailand

Introduction: Hemoglobinopathy (abnormal hemoglobin or hemoglobin variant) is an
inherited disorder that results in abnormal structure of globin chains of the hemoglobin
(Hb) molecule. Many abnormal Hbs have been characterized worldwide, including
more than 14 variants in Thailand. The Bio-Rad Variant Il HPLC system is used for
investigating hemoglobin variants at Songklanagarind Hospital. This system has been
shown to be a sensitive, specific and reproducible method, but some Hb variants such as
Hb Tak and HbD-Punjab cannot, as yet, be clearly separated by this method.
Objective: To investigate the prevalence of hemoglobinopathy in southern Thailand
using molecular analysis.

Material and Method: A total of 58 abnormal Hbs were obtained from blood samples
undergoing routine hemoglobin typing at Songklanagarind Hospital. Genomic DNAs were
extracted from the samples and the globin genes analyzed using PCR-direct sequencing
and reverse dot blot hybridization.

Results: The molecular analysis revealed fifty-eight abnormal Hbs: 28 HbC, 12
HbD-Panjab, 7 HbTak, 4 HbG-Makassar, 2 Hb Lepore-Hollandia, 2 Hb Q-Thailand,
2 Hb O-Indonesia and 1 Hb Hope. During the study, the test was also applied to fetal
diagnosis of 2 couples al risk of beta-thalassemia with HbC disease. The result showed
normal genotype in both fetuses.

Conclusion: Reverse dot blot hybridization for detection of abnormal hemoglobin is
useful for characterization of abnormal hemoglobin types, including prenatal diagnosis of
thalassemia with abnormal hemoglobin, which is endemic in Thailand

Keywords: Abnormal hemoglobin, hemoglobin variant, molecular diagnosis, reverse dot
blot hybridization, Thailand.
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