77

a 6 v )
UANUBIAURIUU

The B ) Phenotype in a Thai Family

@ @ a 6 v 6 ] 6 a 6 K 6
1329909 Indnenns, daen Wasslindna®, anssan Sawgnu***, SuNG JwWaiker,
a 6 v 6
Heinrich F. Steger**, Mying &madiamnde*** uae g zaige*

a aa a a aa 6 3 a v A 1
MMITINENDTINE, *DWIMNITADA, **MAITIUGUITENNGT AUSUNNLNTGIT NWTJ‘VIEWM‘FE/\??WJJ

v A 3 a a v A aa a & a [ 1
FEANUNDANAN AIUSUNNEFNEGT, ****ﬂ?ﬂ?m@ﬁéﬂﬂ%?%ﬂ7@ﬁ%ﬂ FERSENAUAMTUNYIE NVTIVIENNE VDN T

UNAALa: ﬁwmvmma@ B - NI 2 e Lf]ui/ﬂzﬁmﬁotf]uﬁy%mZﬂﬁ@;ﬁfﬁdwsnymwmﬁvaﬁu@ﬂﬁyﬂm
uaziion mi@mawmaamuwumyﬁ slide test wmuﬂuwy 0 lne/lsinaauri anti-A, anti-B 4a¢ anti-
AB (guammﬂaw@mm?ﬂ@mmmm@71/75/) Lz,mwami@manymammmﬁmmjm7umamwmaomymm§
19aWLU97 cell grouping Yﬁﬂ\lﬁ 24 Wasdansie mixed-field agglutination (mf) N anti-B Uas anti- A B

(gms]‘ﬁmﬂﬁﬁ@nm'om@ﬂmmimY‘Vl&/) uel¥inaauit anti-B (DiaMed) ua anti-B (Bioscot) ko liuaay
AU anti-A Wy weak anti-B 2%%%&%57%7771/5%&/751/437@45@@umwawﬁmd M37399 antibody screening

uae direct antiglobulin test 77/%@87_/ 7773&777:%71%&75/7\/1/ H substance Z@E/YJJ‘VVL/ B substance M3%1393
MANUTINUGNTINYDY ABO alleles 4a nucleotide sequence NFIBENGISHaTaNLINAUATM
Mean polymerase chain reaction-sequence specific primer (PCR-SSP) ﬁ exon 6, 7 Ua¢ intron 6,

polymerase chain reaction- restriction fragment length polymorphism (PCR-RFLP) 7/’7‘ exon 6, 7 Wag
DNA sequencing 133 nucleotide it 81 0-1,065 983 exon 7 wm’w&”ﬁmmmvﬁmcf}u heterozy-
gous Wiy B, O ma‘ﬁnmmma@?um@mm fend B phenotype Awgmmwwm‘ﬁnﬂ mmum::uao
imsmmma@ A Wy A'(C467T), O' allele ﬁm:fmgmowuﬁnﬁmmwmaa@ B mnﬂwmmwmmn@m

weak

VNvgiden B Amedimenlushasumasanund B allele wm@mn point mutation AFS
T863G, G871A, C873G. A1036G, G1055A % B allele #3Ana1n C1054T 71 exon 7 yranauasiine
4 B allele ‘Nm@ﬁﬂﬂﬂ?7&/%/@1#7@I?/ENE/%W@??LLV?WE)%WZJJMJJ??HW?WY@@?Eﬁﬁﬂﬁ%ﬂﬁ???ﬂd@m HL3NA
uaziion[xifivseSamaduthedeusouay linesuidonsnnou  ddnmugisnnuasianyidenmeis
serology a1 1 T5nan WUIEE5904 B phenotype AowAn aunyiden B mwﬂmnmﬂmw
élumﬂmaammam7mua7ﬂ£/wmﬂuwmaam 0 mniidadenuns B Yﬂ?mumma@ 0 a1vh iAn
transfusion reaction muumimvama@aﬁmmwaowymmmmm?um\maun

Key Words : @ Bweak phenotype @ B allele ® PCR-SSP ® DNA sequencing

Nsdsladiaimeuasareaasusnizlaio 2545:12:77-90,

Yo v o v € vYa a € o 6
5udtumiiy 3 nuaiug 2545 uaelidfant 12 nunvig 2545
Faamadunduatiufiada wmivdaBossas Tndaens medrmendiven ansuwnneenaas sminendodudlnl
auudumlssa @ @8N 0.1dlos 2. Fedlval 50200

’J’l‘iﬁ’]‘iIﬁﬂGl’J"(lEnLLauL’J%ﬂ']ﬁﬂ‘iﬂ'iﬂﬁIﬁﬂﬂ 9 12 aifuf 2 LN‘MEJ%-S?JQ%WEM 2545



78 1509509 TNARENNT LATALY

widan ABO umylidomsunuaniingludl
W.61. 2443 (¢1.¢. 1900) I@]EJ Karl Landsteiner Loy
Thunsjdanfifiarssdsnniigausunshiden
ueudilanzesszy ABO wuldunidaifenund
uasiloifishan vasTeme LewRuafvassLL
ABO AoAWasnusTImG (naturally occurring
antibodies) Ing/lisiTudaslésunmnasdusensio
Gosununnowdu mslesulafavden s
" uaagdl anti-A v8 anti-B Sufrhewiulsid
uoudiauacls 1w mmajidan A lifluoufian B 39
§ anti-B ynuauneaiuaigdon B & anti-A an
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11 clotted blood 3191573 ABO, H,Rh (D),
Lewis theAfanasymlunaoaneaas™® lald
anti-A, anti—Al, anti-A,B, anti-D, anti-H mono-
clonal (g Anslafinuisnfismmmelng), anti-
B monodlonal (gudiAnslafinuismfsmmae
1“/|EJ, DiaMed, Bioscot) ba¢ anti- Le®, anti- Le”
monoclonal (DiaMed) WINARAALAIDINLEZAA
3% ABO grouping nefisaaleel¥ neutral gel
card (DiaMed) L8 anti-A, anti-B, anti-A B (G_jué‘l
13mslafiausismiammma lng) 693 antibody

screening 1%%‘%%24 direct antiglobulin test (DAT)
LuinRonuas” 1 autocontrol loeshifinidan
unsasgigrmeseLAU AT LSS Behuas
WaSnrasgLsnauasdmanyiUgizentiv B cell
229AUUNG 10 A% ATIUBURARU B LUEAEDALAS
T09KLENANALTMEED adsorption and elution”
§77aM A, B ey H substance Tshane”
MIATIALBUL
Polymerase chain reaction-sequence specific
primer (PCR-SSP)

551 1. M3e92a O allele

SNARAEENN ACD blood $eAT simple salt-
ing out” reaction mixture 10 UL Usznaughenh
SRS 10 ng, primer (261X : 5'- GTGGAA
GGATGTCCTCGTGGTAC- 3' ay 261C : 5'-
AATGTCCACAGTCACTCGCCACT-3)" 1 MM,
dNTPs 0.2 mM, Taq polymerase 0.4 unit &g
reaction buffer (20 mM Tris-HCI pH 8.4, 50 mM
KCl, 1.5 mM MgClZ, 0.01% BSA, 0.05% Tween-
20) PCR amplification I@sﬁmﬂﬁé&muﬂmqmmﬁ
&9 94°C 17, 66°C 30 B ua 72°C 30 B
$1un 35 991 6979 PCR product laemavn elec-
trophoresis 6],% 2% agarose gel ATILDLADMD
210 195 gud InenBoufienfufidwesneargm
100 bp ladder positive control Aadhathamiduwe
189A1iHR O WAL negative control AaGIDENS
Adwarasnuvyifon AB

557 2. 30973 ABO alleles” "

¥ multiplex PCR 3 reaction I@EJN&N primer
(W1, W2, W3) éfdmiﬁwﬁ 1 reaction mixture 10
UL sznoudneshaiadifue 100 ng, each
primer 2 pmol, dNTPs 2 nmol, AmpliTag Gold
0.5 unit Uag buffer 13u@ denaturation 96°C

10 Wift enaenenmildsuuasgmmpfidusaue
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M15191 1 Primers used to screen for ABO gene mutations by PCR-SSP or PCR-RFLP

Primer Reaction Primer sequence (5' — 3 Primer location

designation ID in ABO gene
PCR-SSP
JK-F3 W1 CATGCTGCCATAGGATCATTGC *
JK-R3 W1 GAGCCAGGAGGTGGGTTTGC *
ABO-in3F W1 GCTGGCCGTTACAGGGTCTG Intron 3
ABO-203CR W1 AGGGAGGCACTGACATTATACG Exon 4
mo-b7a W1 GGGTTTGTTCCTATCTCTTTGC Intron 5
ABO-350CR W1 CTTGATGGCAAACACAGTTAACG Exon 6
mo-101s W2-3 CCGTCCGCCTGCCTTGCAG Intron 6
ABO-407R-Aw W2 CCATGAAGTGCTTCTCCGCCA Exon 7
ABO-965R-Aw W2 GCTGCTGGTCCCACAAGTACC Exon 7
ABO-996R-Aw W2 TCCTCAGGACGGCGGGTC Exon 7
ABO-539R-Bw W3 CATGGACACGTCCTGCCAGT Exon 7
ABO-548R-Bw W3 ATGCGGCGCATGGACACGC Exon 7
ABO-721R-ABw W3 CTCGTAGGTGAAGGCCTCCCA Exon 7
ABO-863R-Bw W3 GTTGGCCTGGTCGACCATCC Exon 7
ABO-873R-Bw W3 CTCGATGCCGTTGGCCTGC Exon 7
ABO-1036R-Bw W3 CGGACCGCCTGGTGGTTCC Exon 7
ABO-1055R-Bw W3 GCAGCCGCTCACGGGTTCT Exon 7
PCR-RFLP
mo-46 R1 CGGAATTCACTCGCCACTGCCTGGGTCTC Exon 6
mo-57 R1 CGGGATCCATGTGGGTGGCACCCTGCCA Exon 6
mo-101 R1 CGGGATCCCCGTCCGCCTGCCTTGCAG Exon 7
mo-71 R1 GGGCCTAGGCTTCAGTTACTC Exon 7
mo-41 R2 TAAATCCTGCTCCTAGACTAAAC Exon 4
mo-42 R2 GGACAATTCTGTGACATGGGAG Exon 4
fy-47 R2 TGCTGGAGGTGCGCGCCTAC Exon 7
fy-31 R2 GAAATCGCCCTCGTCCTT Exon 7

* These primer sequences correspond to exon 8 and 9 sequences in the JK blood group gene.
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fafl 94°C 20 Al 65°C 30 Bl ua 72°C 40
Wi dnkan 30 00 (W1) %ae 94°C 30 i
65°C 30 2l Laz 72°C 90 ¥ 1wt 32 0L
(W2, W3) #5732 PCR product 32131 electro-
phoresis S]M 2% agarose gel
Polymerase chain reaction-restriction fragment
length polymorphism (PCR-RFLP)""°

¥ multiplex PCR 2 reaction I@EJNE?N primer
(R1,R2) ﬁ@mﬁwﬁ 1 reaction mixture 10 ML
UsenaudnenhatadiSwe 100 ng, each primer 2
pmol, dNTPs 2 nmol, Tag polymerase 0.5 unit
Waw buffer Bxgne denaturation 94°C 2 W
G’hamﬂﬂﬁ'wuﬂaaqmmﬁi]mam $f0it denatur-
ation 94°C 10 AW annealing b8 extension
65°C 60 21 31124 10 30U UAY denaturation
94°C 10 A9 annealing 61°C 50 37 WAy ex-
tension 72°C 20 3w¥l 41w 20 901 1h PCR
product Nelpeee Hpall, Kpnl, Mbol, Ddel, Sall
7l 37°C uaw BstUL 71 60°C 2 alus @137 cleav-
age product 91N electrophoresis 1% 4% agarose
gel
DNA sequencing

PCR amplification B gene 2adyt3aAuaIm
Taeld primer (position 803 : 5'- GATTTCTAC
TACATGGGGGC -3' a¥ position 1191 : 5'-
GTGTGATTTGAGGTGGGGAC -3') 9933 PCR
product I@ &NV electrophoresis 6],% agarose gel
NOIMUDUADIRINAUTTINM 400 giua 7idas
bbeW ultraviolet LL@SGT@LLDU@L&%L@&%N agarose gel
13N purify @8 QIA quick gel extraction kit
(Qiagen, Germany) w3 sequencing reaction
20 ML lael¥ purify DNA 400 ng, primer 3.2
pmol a¢ dRhodamine terminator cycle se-

quencing kit with AmpliTag DNA polymerase

(Perkin Elmer, USA) ¥Né« manufacturer’s in-
struction Lmﬂ% primer position 803 o forward
sequencing primer kk&E primer position 1191 Ny
reverse sequencing primer 133391 nucleotide
sequence G,TQEJL@‘]%EN ABI Prism 310 Genetic

analyzer (Perkin Elmer, USA)
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ing FeABRaNLN NG 2+ uaviaNIY mf
anti-B Ua¥ anti- A B (guduimalafinuvisndsm
manelne) Fousaslugii 1 mauanaufiien me
wWRHLELU A control cell MngudtAMaladis
LLﬁdmaﬁmmeﬁm»LWU M3 serum grouping

| Av Y A 4 [ 19 &
wuh#Snesgiinaling 4+ fu A cell uslli
NALNBE B (weak positive) 11U B cell Un@ (2
EL‘H, 10 T18) M361937 antibody screening M?ﬁ%’a\l
uae DAT Winaan usnshiAmeivgidon B athy
| A . Ao AR o [=1 A
sauuasl weak anti-B wisn Snhdindanun
a9 LTNANTIUPATEN TUFSHT0IR TN A0
(autocontrol) WU ¥NaRY UsAsh weak anti-B

Ao 1o ana v G A (%

LgsilbimfReniudiadesunmassiins uazns
anAmuandiian B uwladoaunsasizaneme
3% adsorption and elution W‘U’iﬂﬁmamﬂ m3
a9avgien H, Rh (D) wae Lewis WURLENAK
3{ian H, RhD positive Ua¥ Le (a- b+) nadny
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M99 2 ABO grouping and saliva testing in the family study

Cell grouping* Serum grouping* Sub-
Family Anti-A1 Anti-B  Anti-B  Anti-B Anti-A,B A1 cell Bcell O cell stance
(Thai Red  (Bioscot) (DiaMed) in saliva
Cross)
Donor neg 2+, mf neg neg 2+, mf 4+ weak neg H
(2/10)
Father neg 2+, mf 14, mf neg 2+, mf 4+ 1+ neg H
(7/10)
Mother 3+ neg ND ND 4+ neg 4+ neg A&H
Brother 3+ neg ND ND 4+ neg 4+ neg A&H

mf = mixed - field agglutination; neg = negative; ND = not done

* Tube tests for determination of ABO type of red cells and serum

crl = control negative

gﬂﬁ 1 The ABO grouping of the donor using neutral gel card and anti-A, anti-B, anti-A B (Thai Red

Cross)
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Laaw Le LLﬂ@G’ﬂN‘]ﬁm@%W”L‘U% secretor GNVI,@LﬂU
mmawmmmwa@mww B ey H substanceng
MINTIANU H substance I@]EJVLN‘WU B substance

lwhe waerhfsnaingien B

FroSamd

gﬂﬁ 2 The ABH and Lewis phenotypes and
ABO genotypes of the family members

gﬂﬁ 3 The PCR-SSP pattern of O allele
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XK A % gl/

madnwmajionrasrsauniituans 3lumee
/:il a a A 1 A (% ¥ A @
A2 Snivafden B idwdenriurdfisne Toendio
BoruansDmising 2+ wasiENY mf U anti-
B uat anti-A B (quéiAnulafiauwimnismmme
) 1Wia 1+ wasiidnuow mf U anti-B (Bioscot)
WA HAaURY anti-B (DiaMed) waslinaaumy
anti-A WU weak anti-B 1754 (Wina 1+ U B

1 1Und 7 lu 10 18) m3erashanewy H sub-
stance LLG]’VLN'W‘U B substance ﬁmﬁmﬂ'lﬁm H,
RhD positive 4a¢ Le (a- b+) aN3muatasned
wy\ian A, H, RhD positive Ua¢ Le (a- b-) Wy
A I8¢ H substance Iumaw \16’7 AN family
pedigree VL*’ﬂugﬂﬁ 2

A Y aa .

MReTAREadE AT PCR-SSP Ine amplify
O gene VNI 261 984 exon 6 WUTIHLFAA
uazsnEnynanlunsauniIR O allele Fousnsliyl
#13 m3Iasam ABO alleles ¢35 PCR-RFLP

WA PCR-SSP 7iL5nususivbashan) 1w exon 6, 7

6 7

Lane 1. DNA marker : 100 bp ladder DNA; Lane 2. control positive : genotype OO;

Lane 3. control negative : genotype AB; Lane 4. DNA of the father;

Lane 5. DNA of the mother; Lane 6. DNA of the donor; Lane 7. DNA of the brother

a a € a a
'J'ﬁ%ﬁitﬁ“@n"ﬂﬂ']Lkagkﬂ‘ﬂﬁ'lﬁ@]iﬂiﬂ'ﬁiaﬂ@]

19 12 adfufl 2 Baneu-Sgwen 2545



84 1509509 TNARENNT LATALY

W8 intron 6 Somrmaft 3 wurhdLAneuasad]
B, O' allele ansmuaztasmudl AY(C467T), O'
allele M3¥ DNA sequencing slmgu%mmazﬁm
I@EJ PCR amplification »W1g B gene §13339M
ﬁ?ﬁumﬂimﬂ% forward LY reverse primers WU
nucleotide sequence ‘ﬁ@hl,mm 810-1,065 989
exon 7 1asuFneuazdo loanRuufentu AR
134414 : ABO-B101 allele, complete cds (Yama-
moto F) A1n GenBank 14 B allele Inelenusis
863="T,871 =G,873=C,930 = A, 1,036 = A,
1,064 = C, 1,055 = G 8¢ 1,062 = G éfﬂLLﬂ@ﬂ%
50 4 1SGamaduinaanasianydandayis

9: a v Y oA a
serology Eﬂ’ﬂ%lfm? 1 Unean WUNHUINAN B -

phenotype MDA

Feak

SULERYANIOAY phenotype YaAaoRIYLL
ABO nenuAuenyEn 3 nguAa ABO gene, Hh
gene WY secretor gene ﬂ%ﬁﬁ H gene (HH, Hh)
avadaenls] L-fucosyltransferase ¥ AN
L-fucose MUaewnila (precursor) Wau@ian
I aufifl A gene (AA, AO) axasaamlas N-
acetylgalactosaminyltransferase (A-transferase)
ﬁﬂﬁﬁmﬂau N-acetylgalactosamine 612970
neudian B hieufian A euid B gene (BB,
BO) %ﬁ%ﬂl@%ﬁfﬁﬁ D-galactosyltransferase (B-

9199 3 Polymorphic nucleotides detectable by PCR-RFLP or PCR-SSP as used for ABO genotyping

in this study.

Polymorphism detected = Nucleotide
by PCR- position Mutation Alleles detectable
RFLP SSP
BstUI - 188-189 GC —AT OV
Kpnl + 261 G- - 0', 0", O' hybrids
Hpall - 467 CoT Asian A", A’ O cis-AB O'A’ hybrid
- + 526 C-G B, O'-B hybrids
Mbol - 646 T>A A*, A" hybrids, 0"
Hpall - 703 G- A B, O'-B hybrids
Ddel - 771 C—oT A* hybrids, 0"
- + 796 C—A B
- + 802 G-A o’
- + 803 G-C B
- + 798-804 A% O°
Sall - 871 G-oA A’ B
- + 1,059-1,061 A O
Hpall - 1,096 G-A B, O
+ = done; - = not done
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gﬂ‘ﬂ 4 The electropherogram of the nucleotide sequence position 810-1065 in exon 7 of the donor

(863 =T, 871 =G, 873=C, 930=A, 1036 =A, 1054 =C, 1055 =G, 1062 = Q)

transferase) ‘ﬁﬂﬁﬂmilﬁm D-galactose @Pa1N

Lovdian H uuoufian B faueuing A
gene ua¥ B gene (00) RsfliNesuduanudian 0
Lmzﬂuﬁm@ H gene (hh) AoldAuandian H A
uae B aewuléiarann (Bombay and Parabombay
phenotype) LaUAIAL A, B e H #ananwuL
LSJG]LM@LLNENWUVL@U% ep1thel1al cell, lympho-
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The B ) Phenotype in a Thai Family

Ruangrong Cheepsattayakorn, Ladda Fongsatitkul*, Amornrat V. Romphruk***,
Tanin Bhoopat**, Heinrich F. Steger**, Chanvit Leelayuwat****

and Sucheela Chomsook*
Department of Pathology,; *Blood Bank; **Department of Forensic Medicine, Faculty of Medicine, Chiang Mai University,
***Blood Transfusion Center, Faculty of Medicine; ****Department of Clinical Inmunology, Faculty of Associated Medical

Sciences, Khon Kaen University.

Abstract: We reported two subjects with Bweak phenotype in the same family. The proband was a
man who donated blood at Maharaj Nakorn Chiang Mai Hospital. The second subject was his
father. ABO blood grouping of the donor gave negative reaction with anti-A, anti-B and anti-A,B
(Thai Red Cross) by slide test so he was classified as group O. The cell grouping by standard tube
test and gel test showed 2+ and mixed-field agglutination (mf) with anti-B and anti-A,B (Thai Red
Cross) but showed negative reaction with anti-A and two monoclonal anti-B (from DiaMed and
Bioscot). Weak anti-B was found in his serum but did not react with his own red cells. Antibody
screening and direct antiglobulin test were negative. His saliva contained H subtance while no B
substance was detected. ABO genotyping of the subjects was performed by several methods includ-
ing polymerase chain reaction using sequence specific primers (PCR-SSP) in exon 6, 7 and intron
6; polymerase chain reaction with restriction fragment length polymorphism (PCR-RFLP) in exon 6,
7 and DNA sequencing at nucleotide position 810-1,065 in exon 7 revealed two difference alleles and
compatible with B, O" genotype. Family study demonstrated that his father had the same genotype
and showed Bweak phenotype as the donor. His mother and his brother were blood group A1' Both
of them were heterozygous A'(C467T), O'. The genotype of Bweak of this report was different from
the previous B"* alleles which had point mutation at T863G, G871A, C873G, A1036G, G1055A or

weak

B’ allele which had C1054T in exon 7. Our Bweak phenotype may have B allele which can not be
detected by these methods. Neither history of serious illness nor previous blood transfusion was
found in the donor and his father. Serologic study of the donor 1 year later revealed that he was
Bweak phenotype. The Bweak donor may be at risk of mistyping as blood group O. This may have
adverse consequences when transfusing the Bweak blood to group O recipients so the accurate ABO
blood typing is very important in transfusion medicine.

Key Words : @ Bweak phenotype ® B allele ® PCR-SSP ® DNA sequencing
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