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Table 1. Gene function of three loci composing ABO blood
‘ group genes.

gene
locus [gomi- reces- gene function
nant sive
> A;change H substance to A
w group substance .
O|A—a | A @ |giproduce naturally occurring
o « antibody
§_ h H produce H substance
] H— H h ‘produce naturally occurring
=) anti-H antibody
° B:change H substance to B
— rou bstan .
a§ B-5|B B ﬁigrodgczunaturgﬁy occurring
o f antibody :
— —
A—a locus A a @ A a e
H—hlocus H H H h h h
B—/locus Jij B A A B K
—— |
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Fig 1. Combinations of 6 genes on 3 loci in ABO blood group genes I4,IB and IO,
Genes containing h-genes are Bombay type genes.

Tabhle 2.

Relation between genotypes

and phenotypes on each locus of
blood group genes.

locus

genotype

A—a

AA
A«

phenotype

A

aa

HH
Hh

hh

BB
B/

BB
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Fig 2. Fine structure of ABO blood group genes
speculated basing on subgroups.
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Fig 3. Some of A subgroup genes occurred by deletion in some of group substance
genes of 14,
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Table 3. Phenotypes of zygotes containing IA28 H8128, for an
example, which is one of new genes occurred in Fig.3.

gene gene PR p henotype
I A ([heHfm) A L AxHH S .8 0 AB
I8 (I8=H%m) A,B i HH® 235 5 A:B
I 9 (1*=H5a) A HH 08,35 A f3
I A (TAsMim) A 23AHh 81235 23 A B
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Fig 4. Some of ‘genes occurred by crossing over between IA and IB, and variant genes
of Bombay type occurred by crossing over between IAb and IO.
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Table 4. Relation between genotypes and phenotypes of zygotes containing
some of new genes of Fig. 4.

genot ype

phenotype

IAI”ZﬂxIO"ﬁ or I Ba

subgroup A; or A|B containing cold type a,%

IA‘a,ﬁxIOa’/j or IBa

subgroup A, or A;B containing cold type a, ®

IA2d|ﬁxIOQ‘ﬂorI Bo

subgroup A; or A:B containing cold type zr,@@

IA283a|ﬁ|XIOa/3

cis AzBs group containing cold type « and s ®®

IA283/3, X IOaﬁ

cis A, B3 group containing cold type g5 ®®

Bombay type with weak A group substance
containing normal 2 and cold type anti-H ®
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Fig b5.

Farther fine gene structure
speculated basing on partial
antigen and antibody. (The
differences between A1 and
A2 subgroup and between
B1 and Bz subgroup are
due to respectively partial
antigen Ay and By.101D16)
Supposing farther that the
differences between A2 and
As, and between Bz and Bs
are due to respectively Apg
and Bx the fine structure
of genes may be considered
to be as these schemes.)
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Table 5. Mutual conversion by mutation on

each locus.

locus mutual convertion by mutation

Al —al | A gene «—> a) gene

A—a |Az—az | A; gene «——>» azgene

Az— a3} As gene ¢ a3 gene

H gene <—> h gene

Bi— fG3| Bs gene «——» [J3gene

B— /4 |B:— (2| B: Eenee«——s GrgeNe

Bi — 0| B, gene«——» 3 gene
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BT A 7, BEHPHET ORI RERG
RENBFMEIh TV B, TR bk Bk
PRAERIZLIBZLDTHES 5 LEL BN D,
BT TATO A o — o AL Al
e ay T BT EAE S B & TA D 1A 1238
FTHDT A, A MeEFq 7 2 £ 5, Al
i, fEs EYa R ET o s KN 5
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Hh0M, A\BETH 7LD AZB A2, B,
A, Aweak (OBED O 5 i1 2127 B8
LB EOBERRTV B (386), ShboE
e aTIEBR T RAY = F1 2 BL, R
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Table §. Aquired blood group conversions caused by disease

(cancer, leukemia).

natural blood group blood group at disease period
Al mosaicism of Al and Az "
A mosaicism cf Al and A1 B weak &% #
A very weak A (O—like)(m
ici A2B,A;,B and
B @0 mosaicism of
A ABweak ™) \ory weak A (O-like )®
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Summary

As to the structure and function of the ABO
blood group genes, the auther proposed new opi-
nions in this paper as follows :

1.) At least, strongly {linkaged 3 loci of A-«
locus, B-$ locus and H-h locus are concerned
in ABO blood group genes and A-, B~ and H-
genes are dominant respectively to alleles a-,
B~ and h-genes.

2.) H-gene produces H substance, which may
be a precursor of A or B group substance pro-
duced by A or B gene of either cis or trans
position. The a-, 8~ and h-gene may produce
respectively naturally occurring anti~A, -B and
~H antibodies.

3.) The combinations of 6 genes on 3 loci are
not free and main combinations in blood group
genes are six as AHPA (I8), «HB (IB), «HB (10),
AhB (IAD), ¢hB (IBh) and «hf (IO"), The later
three combinations are Bombay type genes, and
gene frequencies of Bombay type are very low.

4.) Considering the relations between subgrou—
ps and subantibodies, and partial antigens and
partial antibodies, the structure of each locus
may be speculated at further fine level.

5.) Introducing already known genetical kno-
wledge as the deletion, crossing over (equal and
unequal), mutation and gene activation in dif-
ferentiation to these fundamental ideas, almost
all of matters as to the ABO blood groups like
the normal inheritance of group substance and
naturally occurring antibodies, Bombay type,
subgroups, irregular antibodies, variants (m-
type, cis AB, mosaicism), genetical individuali-
ties of the strength of group substances and
naturally occurring antibodies, acquired blood
group conversions caused by disease and evolu-

tion are able to be illustrated very easily.
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