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Common abnormal hemoglobins found in Thailand and laboratory
diagnostics

Supan Fucharoen*, Goonnapa Fucharoen .

Abstract

Since the introduction of the national prevention and control program of thalassemia and hemoglobinopathies
throughout Thailand, number of request for hemoglobin analysis have been dramatically increased. Numbers of
dedicated hemoglobin analyzers including low pressure liquid chromatography (LPLC), high pressure liquid
chromatography (HPLC) and capillary electrophoresis (CE) have been used by many diagnostic laboratories.
This has led to the observations of many abnormal hemoglobins in Thailand, most of them could not be
accurately diagnosed at routine setting. Further study at the molecular level has provided useful information
related to the molecular basis and the development of molecular diagnostics for many of these hemoglobin
variants. In this article, common hemoglobin variants encountered at the Centre for Research and Development
of Medical Diagnostic Laboratories, Khon Kaen University, one of the referral centers for thalassemia and
hemoglobinopathies, were summarized. They were grouped according to the frequencies observed, types of globin
gene defects and analytical characteristics observed at routine which are useful for the initial prediction of

abnormal hemoglobins and selection of appropriate molecular diagnostics for final diagnosis.

Keywords: Abnormal hemoglobins, Laboratory diagnosis, Molecular diagnostics
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a5 1 lulnadudadndunsianinenuasanuluaulneg (ﬂ(ﬂLLIIENLLamWNW]N‘U@HaiﬂﬂLBﬂ 1IN

vnLay 12)
Hemoglobnin Mutation Base Change Phenotype
Hb Anantharaj (Hb J] Wuming) ollLys - Gln AAG-CAG Normal
Hb Siam (Hb Ottawa) al5 Gly - Arg GGT - CGT Normal
Hb Hekinan 027 Glu - Asp GAG - GAT Normal
Hb Queens (Hb Ogi) 034 Leu - Arg CIG - CGG Normal
Hb Thailand 56 Lys - Thr AAG - ACG Normal
Hb J Buda 061 Lys - Asn AAG - AAC Normal
Hb Q Thailand a74 Asp - His GAC - CAC o-thalassemia
Hb Suan Dok o109 Leu - Arg CIG-CGG o-thalassemia
Hb Quong Sze al25 Leu - Pro CIG - CCG o-thalassemia
Hb Pak Num Po a.131/132 insertion +T o~-thalassemia
Hb Constant Spring aC.t. elongation TAA -CAA o-thalassemia
Hb Pakse’ aC.t. elongation TAA - TAT a-thalassemia
HbC B6 Glu - Lys GAG - AAG Target cells
Hb S B6 Glu - Val GAG - GTG Sickle cell anemia
Hb G-Makassar B6 Glu - Ala GAG - GCG Normal
Hb Siriraj B7 Glu - Lys GAG - AAG Normal
Hb Malay B19 Asn - Ser AAC - AGC B-thalassemia
Hb G Coushatta p22 Glu - Ala GAA -GCA Normal
Hb E B26 Glu - Lys GAG - AAG B-thalassemia
Hb J Bangkok B56 Gly - Asp GGC -GAC Normal
Hb Korle-Bu B73 Asp - Asn GAT - AAT Normal
Hb Pyrgos B83 Gly - Asp GGC - GAC Normal
Hb New York B113 Val - Glu GTG - GAG Normal
Hb D Punjab B121 Glu - Gln GAA - CAA Normal
Hb Khon Kaen p123-125 (-8 bp) - ACCCCACC p-thalassemia
Hb Dhonburi B126 Val - Gly GTIG - GGG B-thalassemia
Hb Cook 132 Lys - Thr AAA - ACA Unstable
Hb Hope p136 Gly - Asp GGT - GAT Normal
Hb Kodaira II 146 His - Gln CAC - CAG Inc. O, affinity / polycytemia
Hb Tak PC.t. elongation + AC Inc. O, affinity / polycytemia
Hb Lepore Washington - Boston 887-P116 fusion Deletion SB-thalassemia
Hb Lepore-Hollandia 822-B50 fusion Deletion Op-thalassemia
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HPLC HPLC

s P

HbQ

- e

’ @ 1 " 2 3 4 s _; ] 1 2 3 4 ] &
HPILC CE

a0 Pock: SEBA Pow: 6 BN

HbQ HbQE @ oA maBaDaam3z B

31t 6 sumiaues Hb Q-Thailand uag Hb QB lugihmmzuos Hb Q-Thailand sy Hb E ilonsndaeis
HPLC uag Capillary electrophoresis (CE)®**?

4. ngu B-chain variant uq (Hb C, Hb Pyrgos, Hb  ifsnadlulnaiufiondfi “uasnzi Slusgauiiigunh
Hope uag Hb J Bangkok) Hb A usewmldiinanu “u ulumsifianemaies

%’Tﬂﬂaﬁuﬁﬂﬂﬂﬁ’lumjuﬁ fnuldosluaulne  UATRMSIA Uszneudae Hb C [B6 Glu-Lys], Hb Pyrgos
ﬂduﬁiﬁﬁaiﬁgﬁﬂawmﬁmqﬂﬁﬁﬂﬁ;uusaLwiazhﬂml,az [B83(EF7) Gly-Aspl, Hb J Bangkok [B56 (D7)
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Gly-Asp] uag Hb Hope [3136 (H14) Gly-Asp] "5
Hb C i ushifngehanamuamslunguauize 1
wesiu hifinsnumsananuluaulng downmnme
Hb typing vauzi 'ausl*niyﬂ%"i% alkaline electrophoresis
Falai nnsanen Hb C vonnn Hb E 1§ Ssganoan
i Hb E fuvuaudfiviina anhdiifiunme Hb E
iledhadanuuaslinaausensniiansesdas DCIP
nazdslfinaiiansnsiadidulesioifiansnen
gouiinslfimaiia HPLC, LPLC %30 Capillary
electrophoresis 1un1591 Hb typing 1 wnsanen
Hb C eonin Hb E ldegndanu Jalimsasiany
Hb C mﬂ%uuazwudwﬁmmﬁ;ﬂ LAne uasluaulng
Tagmmzlumald lumfidlisniudensafiou

d’ IS} o/ 3 4 ! d'd a a i 4‘
IDINDYUIUB L’Julmslui'] AR RS IR ER ARG

fmde 1wy luneniulalulslan vie wuswiy
Hb S 59 Hb Korle-Bu ifludu sz ¥iAa microcytic
anemia WaziA@ Hb crystal formation ¥89 Hb C
Gl < A 1 o 1 ﬂ ana Vlsl (26)
wiladeauaunnIunaznailymneaaiinlg
“3u Hb Pyrgos, Hb Hope way Hb J Bangkok

(GuUn 7) 1Yy nonpathological B-chain variant NIVNA
Ndnwaiznsuendiy HPLC uag LPLC adeiu uay
wsneonan Hb A uaz Hb E Fawu 3agnasianuld
419 lu "uves Hb J Bangkok Hanwaig peak
d'l 2 a A asn a 4 d‘
nandlulnadufinlnfidn ewstindau Wesnn
winagudnbae 2 peak Fouiuiu Hb A uag
v 3 v o o/ an o A v v ] <]
IHiudoya wiumNdeiesiuld ogwlsfamu
MR eNIUNBUAPINTANTATINILATIHA LD UL

Arumadia allele specific PCR *™*”

Hb Hope/Hb E Hb J Bangkok trait Hb Pyreos/Hb E
i. l.' I! L Hb Pyrgos mE
"
1 2 3 4 5 2 4 5 12 14 5
" 160 200 300 adod |-100 200 3bo | 40 RO T T

gﬂ*ﬁ 7 dumiswes Hb Hope, Hb J Bangkok uaz Hb Pyrgos tiousndeds LPLC

5. A9 a-chain variant 5"1!6] (Hb Hekinan & Hb
Beijing)

lunguiliiunendeshs 2 siia fe Hb Hekinan
[a27(B8) Glu-Asp] uaz Hb Beijing [016(A14)
Lys-Asn]
Flulnadufindndniesd Siiesiaduluaulng

A IS A A 1 o
193911010 93BUANAITIINVIINAY

Hb Hekinan 1y nonpathological o-variant 1NUUOY
lunguangijuuaziu mswusiuiy Hb E uag
o - thalassemia 1 %30 a-thalassemia 2 Tuaulng

(30, 31)

Jah 1ol a-globin chain variant

ionusmAuginiuwve Hb E Sawy abnormal peak

112

29)

2 duwiald @ abnormal Hb A (o™ B*) uaz
abnormal Hb E (o™ p*°) ¥augneanan Hb A uag
Hb E la¥amuileoidsunauinne ud1iledarn
Hb Hekinan 1Aa91nfaduuusu al-globin Usuna
d‘o.l s YR v 1A a a a a d‘

N uangdladeesnindlulnaduialnfsindu
d' a a Q'J = . = aa o

NINANNNIABUVUYU a2-globin WD1IYNIUINY
nanalaganylatsglunuilszariu udmanuuiuag
a-thalassemia 98199UABUAZN o-globin chain
Un@tiesas azHralvineneennnduldieyy (Un 8)
MINTINTINENUUUDUADINTANINTIDIATIZHALDULD

femaila PCR-RFLP 9838 o1-globin *”
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Hekinan / E / o - thal 1 Hekinan / E

ST 3%

J e

\ ‘ 28%
[ | .
HK
lext \Az 1%
F
8 + — 2] —
) 1 3 a 5 é a 1 2 3 4 5 ®

U 8 shuviiaved Hb Hekinan (HK) wusanAu Hb E wag o - thalassemia 1 1ousnedie3s HPLC msil

o - thalassemia 1 $3evly Hb Hekinan gausnann Hb A uag Hb A ladamuanu®

“W%u Hb Beijing wuaseusaludszmadu  Suhushenuldlives udfianu &y uazilowmniiy
waswuldhivestn Afnenuamanuludszmdlne  o-chain variant 15uiEedfu Hb Hekinan fivusaniu
Wumsanauluaulnenamamile TaswusimAu  Hb E 39wy abnormal peak 2 iia Ao Hb Beijing
Hb E uaz a-thalassemia 1 fhefiazBanaz  (o” p*) uaz Hb E-Beijing (o p°) (gﬂﬁ 9)

S o . . . d’ 14 o X (32)
UanwazYed thalassemia intermedia NADITUNIIIARN

Beijing /E/ a - thal 1 Beijing / E
Hb Beijing %
3% \ . ” 3% ;30?’@;’

\

2@ Hb EBeijing 2%
X
8% A2 18%
F
8 e 4
Bt 2 3 4 5 5 2 1 2 3 4 5 &

U0 9 duisved Hb Beijing uaz Hb EBeijing 1Housndie35 HPLC mM3il a - thalassemia 1 3auaavw
Hb EBeijing gauanan Hb A lagawmnayu®
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6. ngyn Hb Lepore variants

Hb Lepore HudlulnaduiiaUndandaiiu
OB - thalassemia FHanil 1AM ]lUUe
Aroueluus nasziedu § - globin uagdu f - globin
ynadsena 7.4 Alaw  Wukaliifamsiseudedu
voudune suAaludu Op-globin  Bundalndil
34 $19 19 abnormal globin ean3NE hybrid Of3-globin
chain 15 "1 N-terminal 154 8-globin uag
C-terminal 151 B-globin FuilesIudIAY 18 o-globin
chain ™ ¥1Aa1lu abnormal Hb iSua%e71 Hb Lepore
o I A o o an A
9911 abnormal Hb MNAMN 1A NAdHAILBINN
& v A A a4 A v A v oA
Wusa Fillestiandls Wewusudy Hb E viena &
= d' 1 Y a . . .
IHYBDUS AolWIAN©1A15Y89 thalassemia intermedia
4 4‘ 2R A o o
16 msneauiioasianuisianu Mgy Hb Lepore
= 1
Ainsnuaynuldlumaengulsemnslasmmeluuay
nidglsduazeniim uddnvluanieiBosie Tl

nleenlaiiu 3 ¥lamudnvazvesmsiindu hybrid

Of-globin fa Hb Lepore-Hollandia (022Ala/$50Thr),
Hb Lepore-Baltimore (850Ser/B86Ala vi50 68Leu/B84Thr
W30 059Lys/B86Ala) uaz Hb Lepore-Washington-
Boston (887GIn/pIVSII-8 #30 887GIn/B116His)
wsululdszmalneiinesaumsananuiiies 2 sia fe
Hb Lepore-Hollandia uag Hb Lepore-Washington-

Boston % 73 asriialinan1snsin Hb typing
WHoUAY  ANTININYUENADINTIVALDULDINNY

fihimmzes Hb Lepore i Hb F lugudesas 4 - 5
uaziinwy Hb Lepore Uszinaiosas 10 Lﬁmwﬂ Hb
@1835 HPLC 9wy Hb Lepore 9Auenaanl
lushwmia@eriy Hb A/ Hb E ilidtindvianmald
uanuI nsaueneennlfedsaulaeds Capillary
electrophoresis %ﬂgmwﬂaaﬂuﬂu "84 denatured Hb
E (311 10) ifleamanuais wasniududieisaibue
aoll :1nms@EnIwu Hb Lepore wuldtoswe uais
Tuaulngnazinnusmiumnd Fiflesinou

HPLC LPLC CE
et AZ2/Var | 188889 |
Hbs A2, E,
Hh F Lepore
Hh Lepore
/ i
1% Hb Lepore
(denatured Hb E)
"V
7
" " — 1 2I 3‘ 4 l5 6 ] |
2 1 2 3 4 8 ‘l 100 200 300 400 ¢ I EEEEEEE EEE.

UM 10 dn¥auzved Hb Lepore #agausnooniindunieved Hb E isusndis3ds HPLC uag LPLC

uAgNUENednNNNBENEAIIUUY Capillary electrophoresis (CE)®”

FaidTulnatufindaddanarowiiaiiladldhan
aamly flesnnwldlihies Tas yhziiuhslulng
dufadadfinuluaulned fusnumnnuaziFednegd
mMsaTINUIATuGes Iiewniims wnsemsiia
naziBinadTulnatuluassiiunniu malasams
muguuazilostulsamd Fiflefisuiumseginlszme

aausl lvgjvesdlulnadufindafivarilazlaimla
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inalsarseamsneaaiinlag  ugnsiianusInAu
slulnadufianfnazsa FilleMiiuilgm dgyluan
Tne Setniludeddimaitedouenlila iiedsslom
lumsquaSnwinazamilinuinugihmaiugnssnun
dihauazasoua’d  mainadedlulnadumaiiing

a LE=) a o o Ay o o
asanianzidlulnadulunulszniu ddenidia

waz "Wl nnsaldmteenuiveulddndssende
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a e & ] A v v 4
MINTIVANZHADUIBTIIUTUAIYL N NN5E UMID
nunMslEmaiiamsasavatsaganiusiglunsg
wanaldannuaziarease abnormal Hb NasIanNL
a 1 d' = d' v A I
IANINANNUANTDIVDALATDINON IFAT19vT e 1 uKa
NAEAIAIINTY  aatlieaTanyluaulsaniu
=3 = 1 2 1 gj
AITNVNUIRBANIAATIINY  abnormal Hb 191310
(suspected abnormal Hb) ‘himiszusnﬁmm abnormal
Hb asl/laglishumsnsndudumemsiiangiaisule
BAZAIT NAIDENAINANNIONAIDENIIADAYDY 11BN
TuasevaiildveSumsasadudunvesjiansou
d'd v \ d‘ = 2 a KR
nianunsandell Wewnmsdnulilddeyaisedn
mSudlulnatudadndmariiluaulneazsiels
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= a a a ] v ] =} a a é’
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nnAnssNlsemd
a o d' o/ v A A = a

HANUIIBINYINUTIE Fiilonazdlulnaiiu
a a ' ' Ay Y A d'
Aalnfune unnnguitevedideunsiusinlily
ANl 1a5ums 1 Yy quguedITemmzni
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Usznoude 599 #1138 A3, AuMIIal L ulse e,
399A1 AT19159 A3, algen uBDY, W. . A T,

a
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