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Linkage of the gene for ovalocytosis (oval red
cell anomaly) and the Rh blood group system has
(1953, 1954),
Lawler and Sandler (1954), and Marshall et al.
(1954). During the course of an investigation of late

been reported by Goodall et al

radiation effects of the atomic bomb in Hiroshima,
ovalocytosis was encountered in five Japanese
families (Fujii and Tsuchitori, 1953). A study of
possible linkage of the oval red cell anomaly with

several test traits was undertaken,

RESULTS

In one of the families only one individual could
be examined. Pedigrees of the other four families
are given in Figure 1. Blood was typed for ABO,
MN, Rh and Kell. Taste sensitivity was determined
by the use of phenylthiocarbamide test papers. The
blood groups, taste sensitivity, presence or absence
of ovalocytosis, and other details are shown in the

appendix,

The red cells in all the cases reacted to anti-D
and did not react to anti-Kell. No parent was
known to be both heterozygous for taste sensitivity
Therefore, of the

linkage testers used, only the ABO blood group, the

and affected with ovalocytosis.

C, ¢, and E reactions of the Rh system, and the
MN group are informative in these pedigrees.
Calculations of linkage scores are shown in Table
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PEDIGREES OF OVALOCYTOSIS
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1, using the « statistics of Fisher (1935) as modified
by Finney (1940).

Two of the linkage scores require comment.
Family 0. M. IL. 1,2 is ADx?,

so that as in double backcrosses, there is a one-to-

with all O progeny,

one correspondence between progeny phenotype and
genotype, The mating is either a double backcross
or a single backcross, with probabilities p; and
1-p1, respectively, Since a--c=(, the score and
information (Finney, 1941, equations 4.1 and 4.11)

are

r=[(b—d)—

k={b+

As expected, the scoring is the same as if the
mating had been known to be of the double backcross
type. In family M. K. II. 7,8, neither parent was
The
possibilities to be considered are that the parents
were R1R1 xRiRg, RiR2 xR1R2, and R1“R” xR1R2,

where “R” is any non-Ri, non-Rz chromosome,

tested and the progeny are RiR2 and R1Rj.

According to Chown et al. (1946), the frequencies
of the R1, Rz, and “R” chromosomes in Japanese
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TABLE 1

LINKAGE SCORES

£ 1 H OB OFE oS

| Finneyl | | | <17
Tester | Parents . Type' b ¢ i d | 5 I| A k
MN | MEIL7, 8 | 4 P A | = | 2 a0 6
ABO OMIL 1, 2 1a| - 4 = ~ 4 6 6
IMIL 1, 2 3 - 1 ‘ 1 - 2 1 1
S.8.11 8, 9 3 2 - - 1 3 3 3

Rh M.K.IL 7, 8 3a| 3 | 1 1 5 0| 2.6
S.S.1L 8, 9 1 1 | 1 | 1 ‘ = e i | 3

Symbols refer to Finney (1940)

Finney @ILEHCLS (1940%)
are about .6, .3, and .1, respectively, so that the
posterior probabilities of the three matings are
96/103, 6/103, and 1/103. This mating type is
more complex than any considered by Finney (1941),
but may be handled by neglecting the last possi-
bility. Then p1=8/17, p2—=1/17, 1=.9, v1 (x, ¥)
=20, vi(x, z)=v1(x,0)=12, and #=2.6.

CONCLUSIONS

These families reveal no significant linkage of the
gene for ovalocytosis to the genes for the ABO, Rh,
or MN blood groups. Infamily S, S.II. 8,9, where
the male parent is affected, there is at least one
recombinant between the genes for ovalocytosis and
the Rh complex. For a valid analysis of linkage, it
is essential that data be reported without regard
for whether they suggest linkage or not, The amount
of information in these data is small, and should be
evaluated in connection with other linkage studies

on ovalocytosis.

The sera used in this investigation were kindly
provided by Dr. John Elliot of the Blood Bank of
Dade County, Miami, Florida, and the PTC test
paper by Dr. Chozo Oshima of Osaka University.
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APPENDIX
F =
KEY TO Re REACTIONS
Rh F[Eogt
CDe=C+c—D+E— CcDE=C+c+D+E+
CDE=C+c—-D+E+ cDe=C—c+D+E—
CeDe=C+c+D+E— ¢DE=C—c+D+E+
¥ Year of A |
B | e Fin ‘ Caocytel| aBo | My | Ra |PTC
8.5 IE Boimann| S | 1898 + AB N cDE +
S.S. 1907 | ~ = A N CDe +
5.S. 1927 - AB N CcDE | +
S5 1930 + A N CcDe | +
1937 - A N CcDE | +
1895 4 A M CDe -
1915 - B M CcDE | -
1921 + AB M CDe -
1929 - | AB M CDe +
1932 = [ A M CDe -
1944 + | AB M CDe -
1030 ) A e I 1947 - B M Che | -
O.M. II ailw 1917 -+ A N CDe +
OMIE T i, M 1941 + 0 N CDe +
OM.IIL 2 .ocnvrennn M 1943 + 0] N CDe +
OM.IIL 3 ........... | ™ 1945 + 0 N CDe +
(0717 530 R CHUR | ™ 1949 + 0 N | cpe +
1% 5701 UL GO M | 1926 - A N CcDE | —
MLEII. B cosvnmmnins F 1929 + A N CDe ==
MEK.IL 7 voeenvninn. F 1932 + A MN | CDe -
E A0 o R | M | 1934 = A N | CDe -
METH, 9o I F 1936 + A M CDe =






