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Original Article
Prevalence of DI*A and DI*B Alleles in Northern Thai Blood Donors

Chutimon Wongkaewpotong', Siriluk Pattanapeechai', Nipapan Leetrakool” and Oytip Nathalang®
1Department of Medical Technology, Faculty of Allied Health Sciences, Thammasat University; “Blood Bank, Faculty of Medicine,

Chiang Mai University; ‘Graduate Program, Faculty of Allied Health Sciences, Thammasat University

Abstract:

This study aimed to present the prevalence of Diego (DI) blood group alleles, DI*A and DI*B in
northern Thai blood donors and to compare them with the frequencies of other populations previously reported.
Three hundred DNA samples obtained from northern Thai blood donors of the Blood Bank, Faculty of Medicine,
Chiang Mai University were genotyped by polymerase chain reaction with sequence-specific primers (PCR-SSP).
It was found that DI*A and DI*B allele frequencies were 0.018 and 0.982 in northern Thai blood donors, respec-
tively. The most common genotype was DI*B/DI*B (96.33%) and DI*A/DI*B (3.67%). The DI*A/DI*A and DI null
genotypes were not found. The determined DI*A and DI*B genotypes were consistent with the Hardy-Weinberg
equilibrium. The DI*A and DI*B allele frequencies in northern Thai blood donors were similar to central Thai
blood donors (p > 0.05) and those in Chinese Han, Southern Brazil, Southeast Asian and American Native (p >
0.05). On the contrary, the allele frequencies were significantly different from Brazilian Japanese descendants,
Japanese, Korean, Filipino, Hawaiian/Pacific Islander and Alaska Native/Aleut (p < 0.05). In conclusion, this
study is the first to report DI*A and DI*B allele frequencies in northern Thai blood donors. This data could pro-
vide benefit for finding appropriate antigen-matched donors, especially in multitransfused patients who produce
multispecific antibodies and the direct antiglobulin tests are positive in order to prevent adverse hemolytic
transfusion reactions.

Keywords : @ D[*A @ DI*B @ Allele frequencies ® PCR-SSP @ Northern Thais
J Hematol Transfus Med 2017;27:19-25.
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dasnnuandianuazianivefvamaflafinszuuii alida
NE hemolytic transfusion reactions (HTRs) LA hemo-
lytic disease of the fetus and newborn (HDFN) Vl,é’?'g
naudiarmamslafinszuuiffnea3fiamwm 22 1ia ud
woudiaun Wiadymmenadiniinuletse@a DI, D,
Wr* uaz Wi iueu dmSuueudiausiia Difa+) Jeuu
low prevalence antigen MeUssrnsadiuvefiuaufiau
\lus Di(b+) %38 Di(a-b+) phenotype %ﬂmlﬁiaxmjwsmm
avfiemaiives phenotype 189vlafinszLy Diego 7iuan
619V (Table 1)

Phenotype 89{lafinszLL Diego inusnnilsiosay
99.9 luauiimuagauiac@e Dila-b+) U uAWIE WY
{¢3aeaz 90 du Dila+b+) phenotype T ¢ lunnaide

A& v A | X Al &R A N
FINIT0EAE 10 TINNNNAMTINAIU F9FUNLOUGEY
Di(a+) 11l Mongoloid factor dnenmgiinmaiiedsilana
#auaufiveflaeamz anti-Di* gannediom@an dong
T¥wuileyy HDFN wag HTRs WWann2ut® anesmzes
uAmalafinudsnd smmmnalnelay aidh queiug

7 X ,JVL 2o I A , I A
washmy’ wu Kihenesulafiewasdmdsenaneaslaiio
taunSauarinmassauendvefsanslafassnshe s
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12 nstifidasiavnlafinannduianadasdimanea antigen
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A A . Yo Y L2 A 9 A
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fan Di* (DI) deannmadenilasdduianenumns
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Table 1 Prevalence of Diego among different populations’”

Phenotype Caucasians and Blacks Asians
Di (a-b+) > 99.9% > 90%
Di (a+b+) < 0.1% 10%
Di (a+hb-) < 0.01%

Di (a-b-) Very rare
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éhaH'NmuQmQmmwﬁiﬂumaﬁwm%aﬁfﬂ%ﬁaaehq
fdwarasfiimeladia Aldvmmaseufialafiouas
U human anti-Di® (CE-Immundiagnostika GmbH, Es-
chelbronn, Germany) eAd IAT Usznaume Di(a-b+)
U 5 18 Dila+b+) MWW 5 T8 waLdmIUMBENS
Di(a+b-) S1w 1 e ld3umssivauuanios fiidns
et gudhAmsladinuisnd smmmalne dathsnugw
aumnianae 11 oldrimsamafududaeis DNA
sequencing (1* BASE DNA Sequencing Services,
Selangor, Malaysia)
3%ms
M3ATI9M18aaa DI*A Wag DI*B 6ae3d PCR-SSP"

shdathafiSwasniisBanaddald primers 2 ¢ s
#e) primers @S INsiUBUBMYAaATYIY Diego oA
fltmaould™ uay primers gfidumefufusas human
growth hormone (HGH) \J4 internal control %@é’aaﬁag’
Tushothofiduennme Tauim3es PCR reaction 15303
20 UL 618 1 reaction 989 DI*A Way DI*B §oil FiSwe
(@Mug g Uz 50 ng/pL) U331@15 1 UL, primers
ffidunzeia HGH emnadiadiu 6 uM (forward: 5-TGCC
TTCCCAACCATT-CCCTTA-3 uae reverse: 5-CCACT-
CACGGATTTCTGTTGTGTTTC-3) ag19ay 1 UL,
primers g nzelafu DI*A way DI'B emaidadiu 5 pM
(DIAB-forward: 5-GGTGTGATA-GGCACTGACCC-3,
DIA-reverse: 5-GGGCCAGGGAGGCCA-3’, lay DIB-
reverse: 5-GGGCCAGGGAGGCCG-3) athsag 1 UL, 2X
PCR Master Mix (OnePCR Plus, GeneDirex, Taiwan)
1331913 10 pL wae distilled water 133105 5 UL i
fnmL‘ﬁmﬂ‘%mmslum‘%aqLﬁmﬂ’%mmmsﬁu‘qmm T100
thermal cycler (Bio-Rad, Hercules, CA, USA) %ﬂmum\l
aqmmﬁuazé?wh condition #i¢it N denaturation 7
95°C Whanan 30 3117 Wae annealing 7 69°C Winan
60 W19 %mm 10 cycles %%ﬁﬂad denaturation “7; 95°C
e 10 3m‘1‘7| annealing 9 62°C Lfl%nm 50 W9 ey
elongatlon ‘Vl 72°C i 30 m‘mm 20 cycles Loy
mumauﬁ@ma o final elongation Vl 72°C i 5 wifl
ﬁmm‘m PCR product ‘m\l@m run gel electrophoresis Ui
1.5% agarose gel 11 1X TBE buffer 1ae/l¥ SYBR® Safe
DNA Gel Stain (Invitrogen, Ltd., Paisley, UK) duddau
fidwio uarldlwihit 100 Taadt Fwam 45 wit @0 PCR

products fiflenadimgstafiuzamyiFanaziy Diego s
8ada DI*A uay DI*B faw1a 130 bp ke PCR products
Alemnadmngsiafiv HGH Slawn 434 bp
suanan3ns2adne A% PCR-SSP Ao enseh homo-
zygous DI*A allele, homozygous DI*B allele L8¢ hetero-
zygous DI*A/DI*B allele ¥1N positive 98WU specific band
(130 bp) 33uNY internal control band 289 HGH gene
(434 bp) wetlsnsif negative §0¥9 DI*A Wy DIB alleles
ANURWIE internal control band 984 HGH gene (434
bp) whf"l,u“ (Figure 1) uaﬂmﬂf’ﬂumﬁmnnﬂ@%@%ﬁwmi
vesaviuiathseuauamnmwaILe ldeame
msenchdayameshia
Wﬁa‘umimzmaﬁfasﬂmmjwﬁaazhﬁﬁmwﬁﬂmmma
ANMIANGAYDN Hardy-Weinberg I@Eﬂ;ﬁ chi-square test
IpenenumsnsianyUdada DI*A uavDIB lefju%m@ﬂaﬁm
mawiiaudesasuasi SuufieuanudNius 2a9mIna
Wﬂumjuﬂizémﬂ@ﬂ% chi-square test Wage p-value
YN 0.05 NanFenauaneaiunenaditefeymesia

NANSANI

WAMIFNNERAS DI*A Way DI'B wosvialafinseuy
Diego Iushathsdiduannguinalainaulnumewmila
31w 300 e wu i DI*A/DI*B $w4% 11 38 (3.67%)
Wwae DI*B/DI*B 1w 289 118 (96.33%) Iowlaiwy DI*A/
DI*A uaw DI null Wladnsnasmsnseaneidheastis DI iuﬂzjm
fhethsfivhmanagay 300 M8 wuh manszanesnilena
amamwﬁﬂamﬁ Hardy-Weinberg 108 allele frequen-
cies 289 DI*A Waz DI*B @@ 0.018 uag 0.982 Mua16IL
(Table 2)

SonRunifueativesaia DA sz DI'B luf
u’%mﬂiaﬁmuvlmamﬂmﬁaﬁ’uﬁu%ﬁmiaﬁmﬂmmmmq

8,14-17

LLﬂu‘ﬂié"mﬂiLﬁaaﬁWKﬂNﬂ mmmmmmvb WU @’NN?]I
ﬂadaﬂﬁﬂi&l&l@’ﬂ&lLL@]ﬂGﬂG‘ﬂNﬁﬂ@ﬁSWlNQU%QW@Iﬁﬁ@m%
Inemewitla fsmelafinenlnamenas uaztlsznnsly
mjm Chinese Han, Southern Brazil, Southeast Asian ey
American Native (p > 0.05) 2isfienaavasiada DI*A
uay DI'B wesrisnalafaeulnamemilowFeufiou
ﬂizsmsélumjm Brazilian Japanese descendants, Japanese,
Korean, Filipino, Hawaiian/Pacific Islander Lia¢ Alaska

Native/Aleut AANNUANGNAUDLNATIERYMIaDa
(p < 0.05) (Table 3)
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Figure 1 A representative gel showing Diego blood group genotyping by PCR-SSP technique.

The 434 bp

amplification product of the HGH control primer is present in all lanes, which shows that amplification has

occurred optimally. The genotype was deduced from the presence or absence of amplification products spe-

cific for DI*A and DI*B alleles. From left to right: Lanes 1A-1B = DI*A/DI*A, 2A-2B = DI*B/DI*B, 3A-3B = DI*A/

DI*B and 4A-4B = negative control for DI*A and DI*B alleles detections, respectively. Arrows indicate the size

of DI gene fragments (right): DI*A and DI*B = 130 bp and internal control (HGH) = 434 bp. M: 100 bp ladder

marker (Fermentas, Carlsbad, CA, USA).

Table 2 DI*A & DI'B allele frequencies in northern Thai blood donors

300 donors x 2 alleles

Observed 0 Predicted
Allele Genotype %
Allele N = 600 N =300 (HWE)
frequency
DI*A/DI*A 0 0.00 0.0972
DI*A 11 0.018
DI*A/DI*B 11 3.67 10.6056
DI*B 589 0.982 DI*B/DI*B 289 96.33 289.2972
X* =0.1122; p = 0.7377
Table 3 Comparison of DI*A & DI*B allele frequencies among populations®™*"
Alleles 2
Populations Number X p-value
DI*A DI*B
Northern Thais 300 0.0180 0.9820
Central Thais 1,011 0.0183 0.9817 0.0282 0.8666
Chinese Han 1,063 0.0247 0.9753 0.5741 0.4486
Brazilian Japanese descendants*® 209 0.0431 0.9569 4.5868 0.0322
Japanese* 1,022 0.0430 0.9570 7.1932 0.0073
Southern Brazil 373 0.0282 0.9718 0.9902 0.3197
Filipino* 1,333 0.0075 0.9925 5.0140 0.0251
Southeast Asian 942 0.0145 0.9855 0.2547 0.6138
Korean* 1,033 0.0580 0.9420 14.8848 0.0001
Hawaiian/Pacific Islander* 522 0.0060 0.9940 47323 0.0296
Alaska Native/Aleut* 621 0.0065 0.9935 4.5001 0.0339
American Native 970 0.0110 0.9890 1.5172 0.2180

*p < 0.05

a a 6 a a A A o A A
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