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Linkage relations of a locus for congenital

total nuclear cataract
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SUMMARY A family with an autosomal dominant form of congenital cataract, total nuclear cataract,
was examined for genetic linkage between the cataract locus and 30 marker loci. Close linkage was

excluded for all of the 21 informative loci. There was no significant evidence for linkage of the
cataract locus with any of the marker loci.

One form of dominantly inherited congenital
cataract, zonular pulverulent cataract, has been shown
to be closely linked to the Duffy blood group locus
(Renwick and Lawler, 1963). In other types of
cataract the locus is not closely linked to the Duffy
blood group locus (Marner's cataract, studied by
Renwick and Lawler, 1963; central cataract, Ham-
merstein and Scholz, 1974) or the results are incon-
clusive (Coppock's cataract, Renwick, 1970). In these
latter pedigrees, the cataract locus was not found to be
linked to any of the marker systems examined. Here
we describe a dominantly inherited form of congenital
cataract, total nuclear cataract, which was examined
for its linkage relations with 30 marker loci.

Clinical description

The pedigree of the family is given in the Figure. The
proband, 001, was first examined in 1970 at the age of
3. He presented with bilateral, dense, chalk-like, white
opacities mostly confined to the nucleus of the lens.
There was very little cortical involvement. The right
eye was more severely affected, having only light and
colour perception. The left eye had hand motion
perception at 6 feet. The cataracts were removed in
1970 and 1971. When last examined in 1976, his best
corrected vision was 20/40 on the right and 20/200 on
the left, because of amblyopia. No sign of other eye
disease was present.
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Fig. Thepedigree ofthefamily studied.
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A brother of the proband, 005, was first examined
in 1954 at 1 year of age. The ophthalmological
examination was normal except for cataracts, which
were similar to those described above. Both catar-
acts were removed in 1954. Another brother of the
proband, 008, was first examined in 1968 at the age
of 5. Again, he presented with cataracts similar to
the proband's, but was found to have, in addition, an
alternating esotropia and intermittent involuntary up-
ward motions of the eyes, one at a time, resembling
oculogyric episodes. His cataracts were removed
in 1969.

The cataracts described above are, in each case,

consistent with the description of total nuclear
cataract given by Duke-Elder (1964).

Materials and methods

The congenital cataract in this family segregates as an
autosomal dominant with complete penetrance (Fig.).
Excluding the proband and his father, 54 per cent
of the offspring of affected parents were also affected.
Of the 22 affected subjects, 10 were male and 12 were
female. Male to male transmission was observed in 4
cases, and there was no evidence of incomplete
penetrance.

Forty-four members of the family were typed for 30
marker systems: ABO, Rh, MNS, Fy, Kell, Kidd,
Lewis (red cells), P, Gc, Gm, Km, Lp, Ag, PGM1, Hp,
6PGD, C3, AK, Tf, GPT, EsD, AcP1, GLO, Bf,
ADA, galactose-l-phosphate uridyl transferase (Gt),
transcobalamin (Tc). serum amylase (Amy2), and a,-
antitrypsin (Pi). Secretor types were inferred from the
red cell Lewis types (see Race and Sanger, 1975). Of
these systems, all except Kell, Km, Ag, 6PGD, C3,
AK, Gt, Amy2, and Pi were informative with respect
to their genetic linkage relations with the cataract
locus.

Huntzinger, Weitkamp, and Roca

The pedigree was analysed for linkage using the lod-
score (z score) method of Morton (1955) as implemen-
ted in the LIPED computer programme (Ott, 1976).

Results and discussion

The results of the linkage analysis are given in the
Table for both sexes combined, there being no

significant evidence for an effect of sex on recom-
bination frequency, 6, in the amount of data available.
Very close linkage (0-0) can be excluded for all the
informative marker loci. Linkage may also be excluded
(z < -2.0) at 0 < 0.05 for PGMp, Fy, AcP,, Bf, ABO,
ADA, Kidd, Gc, and GPT; at < 0.10 for EsD and
Gm; at < 015 for Rh, GLO, secretor and Lp; and
at < 0.30 for MNS. There is no significant evi-
dence favouring linkage between the cataract locus
and any of the informative marker loci. Since the
congenital cataract in this family is not closely linked
to the Duffy blood group, it appears to be genetically
as well as clinically distinguishable from the zonular
pulverulent form in the family studied by Renwick
and Lawler (1963).
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Table Lod scoresfor linkage between congenital cataract and 21 marker loci

Chromosome Locus Recombinationfrequency
0.00 0.05 0-10 0.20 0.30 0.40

I Rh -00 -6-77 -3-66 -1-13 -0.16 0.12
PGMI -0 -2-86 -1-95 0-99 -047 -0-17
Fy -oo -2-96 -1-46 -0.33 0-00 0.02

2 AcP1 -oo -2-06 -072 0-12 0.22 0.08
6 GLO -oo -4-90 -3-14 -1-50 -0.67 -0-22

Bf -00 -2-16 -1-41 -0.73 0-32 -0-08
9 ABO -00 -2-40 -1-43 40-57 0-19 -0-03
13 EsD -00 -4-80 -2-70 0-96 -0-25 0-02
16 Hp -00 -0-34 0-15 0-46 0.46 0-30
20 ADA -00 -2-43 -1-58 -0-78 -0-37 -0.13

Unassigned MNS -00 -11*57 -7*80 -4-28 -2.38 -1-04
P -00 -0-11 0.09 0.20 0-17 0-10
Jk -00 -3-06 -1-74 -0-62 -43*16 0-01
Le -00 -0-16 0-05 0.17 0.16 0-09
Se -00 -4-05 -2-81 -1-53 -0-77 -0-29
Gc -00 -2-37 -1-35 -0.51 -0-17 -0-02
Gm -00 -3*71 -2-24 -0-91 -0-31 -0-05
Lp -00 -4-62 -3-09 -1-61 -0.82 -0-32
Tf -00 -1-33 -0-56 0.03 0.21 0.18
GPT -00 -2-97 -1-85 -0.82 -0-32 -0-08
Tc -00 -0-56 0-10 0.49 0.48 0-29
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