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Abstract: [Objective] To study the serological feature and molecular background of special O blood group. [Meth-
ods ] 12 blood samples with sero—typing discrepancy in ABO blood group were collected. The forward and reverse grouping
test, H antigen determination and adsorption/elution test were performed with tubes method. Exons 1 to 7 of ABO gene
were amplified with PCR, then direct sequencing was carried out. Cloning sequencing would be performed if novel muta-
tion had been found. Three—dimensional (3D ) mutant glycosyltransferase B (GTB) structure was constructed and analyzed
with PDBviewer software. [ Results] All samples were typed as O group via forward group typing test, however, discrepan-
cies exist between forward and reverse group typing test. H antigen could be detected and the agglutination strength was
great than or equal to 3+. Negative reactions were observed in adsorption/elution test in all samples. Sequencing results in-
dicated that ABO*001, ABO*002, ABO*006, ABO*013 were the main alleles in these individuals and special genotype
Ael02/002 was found in two people, novel mutation ¢.563G > A (p.R188H) in exon 7 was found in one allele. 3D models
analysis of GTB showed that the novel mutation located in the combination area for substrate and could decrease the hydro-
gen bonds of R188. [ Conclusion] Anti—A or anti—B in the plasma becomes to be weak or lacking is the serological feature
of the special O group; ABO*001, ABO*002, ABO*006, ABO*013 are the main alleles of this special group; Mutation in
ABO*077 may decrease the activity of GTB, leading to the lack of B antigen.
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Table 1 Information of primer pairs used for amplification and sequencing exons 1 to 7 of ABO gene

Primer Sequence(5'—3") Objective region Fragment size/bp
MO-12F GGCGCCGTCCCTTCCTAG )
promoter/exon]” 267
MO-12R CCTGCGGTAGCGGCTCCT
ABO-E2-3-F GCAGGTGAGAGAAGGAGGGTGAGTGATGTG 930 941
ABO-E2-3-R CAGCATGGATGCTCCACCTGCTCTTCCCTG eon
ABO-E4-5-F TCCTGCTCCTAGACTAAACTTCATCTCCTGTG 450 | 880
ABO-E4-5-R GAACAGCCCCTTGAGCTGCGTTCAGTTTCA oon
ABO-E6-7-F GGGTTTGTTCCTATCTCTTTGC
exon6-7" 2227
ABO-E6-7-R ACAACAGGACGGACAAAGGAAACAG
ABO-E6-SeqF TCGCATTTGCCTCTGGTTGG
exon6" 430
ABO-E6-SeqR CTACCCTCTGGGAGGACAAG
ABO-E7-SeqF CTGCTCTAAGCCTTCCAATG N
exon7” 890
ABO-E7-SeqR AAGGAAACAGAGTTTACCCG

1), 2) primers for direct sequencing.
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Table 2 Serotyping and genotyping results of 12
samples with discrepancy in forward and reverse typing
for ABO blood group

Forward typin, Reverse typin
yping AB-H yping

Sample e AR T Ale Be 0o enoure
1 0 0 4+ 1+ 4+ 0 Ael02/002
2 0 0 3+ 4+ I+ 0 002/006
3 0 0 4+ 0 4+ 0 001/006
4 0 0 3+ 0 3+ 0 001/073
5 0 0 3+ 4+ 1+ 0 068/077(novel)
6 0 0 2+ 4+ 0 0 001/002
7 0 0 3+ 3+ 1+ 0 001/001
8 0 0 3+ 2+ 4+ 0 Ael02/002
9 0 0 4+ 0 4+ 0 004013
10 0 0 3+ 3+ w+ 0 001/001
11 0 0 4+ 3+ 0 0 001013
12 0 0 3+ 3+ 1+ 0 001/001
AB: antibody
3 4 ®
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AGGACGTGTCCATGCGCCGCATGGAGATGATCAGTGACT._

S63G

AGGACGTGTCCATGCGCCGCATGGAGATGATC CAGTGATCT

TCCATGCGCCGCATGGAGATGA TCCATGCGCCGCATGGAGATGA
563G5A 563G>A
l B l C
TCCATGCGCCACATGGAGATGA TCCATGCGCCACATGGAGATGA

A:¢.563G in ABO*B101 allele; B:direct sequencing result of the novel allele indicating the heterozygous mutation at ¢.563G > A; C: cloning

sequencing result of ¢.563G > A of the novel allele.
1 FECEFERRTAMA (563G > A) il EFE
Fig.1 Sequencing results of mutation point (¢.563G > A) of the novel allele

Al: Structure of the wild type GTB(PDB ID, 2RJ8) and hydrongen bonds of the residue R188. A2: Part enlarge structure for showing hydrogen
bonds, the side chain of R188 can form six hydrogen bonds with five surrounding residues (S185 ,M191 1192 ,D211,D302) indicated by the green
dotted lines. B1: Structure of the R188H matant type GTB and hydrongen bonds of H188. A2: Part enlarge structure for showing hydrogen bonds, the
side chain of residue H188 can form only one hydrogen bond (indicated by the green dotted lines with residue M191 and 1192 respectively o

2 GTBEBEF 42! (PDB ID:2RJ8) FR L (K i 3D 1K EY
Fig.2 Three—dimensional models of the wild type GTB (PDB ID, 2RJ8) and the mutant type GTB
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