
Contiguous Gene Editor's comment-As we learn Thus, we cannot equate the syn-
Syndromes: A more about molecular genetics drome per se to chromosome de-

and single gene mutations, we letion. It is not at all clear at this
Compo?ent of realize that many mutations are time what the relationship of the

Recogrnzab Ie Syndromes actually deletions of genes or parts deletion is to the production of the
of genes. Thus, it is not surprising abnormality. Also interesting is

There are now seven disorders in that the larger the deletion, the that two of the conditions, the
humans in which some patients more likely that more than one Beckwith-Wiedemann and Prader-
with the disorder have visible chro- gene is involved in the deletion. Willi syndromes, have overgrowth,
mosomal abnormalities and others However, we are only beginning to while three of the conditions have
do not. The conditions in which realize that specific syndromes cancerous overgrowth. Thus, the
visible chromosomal deletions are may actually be the products of gene(s) involved is (are) altered in
sometimes seen include Prader- multiple gene deletions. The inter- such a way as to upset normal
Willi syndrome, in which approxi- esting point among the cases re- growth mechanisms. This certainly
mately half of the patients have ported so far is that in no condition is an interesting group of diseases,
deletions at 15q11; DiGeorge's is there uniformity as to the ab- and the etiologies will become
syndrome, in which about 5% of sence of visible chromosome ma- clearer as progress is made in mo-
patients have deletions at 22q11; terial in all cases of the condition. lecular genetics.
Langer-Giedion syndrome (tricho-
rhino-phalangeal syndrome type
II), in whic~ 80% of the pati~nts The McCune-Albright Happle ~elieves it is like!y that
h~ve deletion at .8q24;. Miller- Syndrome: A Lethal these patients have two different
Dleker syndrome, In which ap- ..clones of cells.
proximately 90% of patients have Gene SurvIVIng by Happle postulates that if the

deletion at 17p13; retinoblastoma, Mosaicism gene for McCune-Albright syn-
in which 5% of patients have dele- drome were merely functional, one
tion at 13q14; the triad of Wilms' The etiology of this disease is un- would expect that the syndrome
tumor, aniridia, and genitourinary known. There is no evidence of a would be inherited. However, all
tract malformation, in which about hereditary basis, since there is no cases are sporadic. This can best
95% of patients have deletion at convincing report of a family inci- be explained by the presence and
11 p13; and the Beckwith-Wiede- dence except one report involving action of a "dominant" lethal gene
mann syndrome, in which 5% of monozygotic twins. Dr. R. Happle that kills the embryo during its de-
patients have duplication of distal of Germany theorizes that the syn- velopment. Patients with this gene
11 p. Patients with any of these drome is caused by a gene that is could survive only if they were mo-
conditions should have chromo- dominant and lethal, unless the saics. If this thesis is correct, the
some studies done to establish effect is diluted through mosa- mosaic state could be produced
whether or not the cytogenetic ab- icism. He postulates that patients either by a gametic half chromatid
normality is present. Frequently, with this syndrome are mosaics for mutation or by an early somatic
both blood lymphocytes and ~i- the gene. mutation. Unilateral or even more
broblasts need to be studied. Happle states that pigmented circumscribed involvement would

These syndromes are particu- lesions often show a unilateral ar- result from a mutation occurring at
larly interesting, since it is not at all rangement, strictly respecting the a later time in embryogenesis.
clear whether a specific gene has ventral midline. He also states that This theory could explain the
been deleted or duplicated by the one important fact has been over- scattered and asymmetric distri-
chromosomal abnormalities asso- looked previously: Based on his bution of bone lesions. It could
ciated with the syndrome or wheth- observation of a patient, plus a explain the protean variability of
er the syndrome is produced by review of the literature, pigmenta- endocrine disturbances. It could
abnormalities in and interactions tion in this syndrome follows the also explain the occurrence of in-
between a set of genes. The sizes lines of Blaschko. As a general complete forms of the syndrome,
of chromosomal abnormalities are rule, nevoid skin lesions following which would be attributed to a mi-
quite variable among patients who the lines of Blaschko result from nor proportion of mutant cells with-
are clinically very similar. These the dorso-ventral outgrowth of two in the total cell population. The mo-
seven conditions represent a new different populations of cells dur- saicism resulting from a gametic
category of disorders in which vis- ing early embryogenesis, thus re- half chromatid mutation could also
ible chromosomal changes may flecting mosaicism. Since patients explain the simultaneous occur-
be seen. suffering from the McCune-AI- rence observed in a set of mono-
Schmickel RD. J Pediatr1986;109: bright syndrome have this cutane- zygotic twins.
231-241. ous pattern for their pigmentation, continued on page 10
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McCune-Albright however, might occur at the time of Blaschko represent a nonrandom
5 ndrome implantation and thus remain un- developmental pattern of the skin
clntinUed from page 9 noticed. Special attention will be fundamentally differing from the

given to this question in further systemofdermatomes. He found a
clinical studies. causal relationship between Iyon-

Happle concluded that both Happle R. Clinical Genetics 1986; ization and the lines of Blaschko
males and females with the 29:321-324. to be quite obvious. Apparently, in
McCune-Albright syndrome are women affected with X-linked skin
able to produce offspring. For the Editor's comment-This is a fas- disorders, the lines of Blaschko
practical purpose of genetic cinating postulate. Happle has visualize the clonal proliferation of
counseling, the action of a lethal previously written about mosa- two functionally different popu-
gene would explain why the risk of icism and the occurrence of cer- lations of cells during embryogen-
recurrence is not increased for the tain dermatological lesions that fol- esis. The lesions arise probably
patient's siblings and children. low the lines of Blaschko. In an from cells in which the X chro-
The concept would imply that af- article in Human Genetics (1985; mosome that bears the mutation is
fected women should have an in- 70:200-206) which is entitled "Lyon- the active one, whereas the normal
creased rate of spontaneous abor- ization and the lines of Blaschko, " skin develops from cells in which

tions. The loss of the zygote, Happle writes that the lines of the normal cell is active.

..culture from the first patient had fall into this category. The Y chro-
The anglO of 451XO only 45,XO mitotic cells. However, mosome present in 3% of fibro-
Males a buccal smear revealed 15 of blasts was structurally normal. Ex-

1,000 cells had fluorescent spots tensive cytogenetic and DNA
Maleness in association with a that were believed to reflect the studies in the second patient pro-
45,XO karyotype is a very rare and presence of a Y chromosome or a duced no evidence of Y chro-
hitherto unexplained condition, Y chromatin body. A repeat buccal mosomal material, even in a minor- :f
previously described in fewer than smear several years later showed ity of cells. Current techniques ~
ten patients. Most individuals with that 5% of the cells had a fluores- used in this study permit identifica-
this karyotype develop as pheno- cein-staining body. A repeat skin tion of a normal Y chromosome in
typic females with Turner's syn- fibroblast culture showed five of as few as one in 10,000 cells.
drome. How maleness arises in the 186 cells with a 46,XY karyotype. Therefore, mosaicism of a nor-
XO males, who have invariably Another repeat culture yielded mally structured Y chromosome is
been sterile, has been unclear until similar findings, and these cultures unlikely in this patient. However,
the study of De la Chapel Ie et al.1 were used for studies to identify some of the identifiable fragments

Two 45,XO males were studied. Y-DNA sequences. Repeat cul- of the Yare located principally in
Both had third-degree hypospa- tures in the second patient were the distal Yq and, thus, would be of
dias and cryptorchidism, but two negative and repeat buccal little use in detecting mosaicism
testes were found in each. One smears were negative for fluores- involving an abnormal Y chro-
testis, which was examined in the cein-staining material. mosome lacking that region. The
first patient at 6 to 7 years of age, By using restriction digestion, DNA hybridization studies alone,
was "normal." In the second pa- agarose electrophoresis, gel then, cannot argue against low-
tient, both testes were on the left transfer, and hybridization with ra- grade mosaicism for a structurally
side and shared a common vas diolabeled, cloned DNA probes, it abnormal Y chromosome in the
deferens. Both patients were was possible to demonstrate a second patient. There is also the
below the second percentile in small amount of Y -DNA material possibility that a Y -bearing cell line
height; there was no significant (3%) from the cells of the first pa- existed in tissues other than those
mental retardation. There were tient. There was no demonstrable that were sampled or existed in the
characteristics suggestive of Y-DNA material from the cultures fetal stage, but later eliminated.
Turner's sy.ndrome in the first pa- of the second patient. Using re,. Maleness in 46,XX males may
tient, including a mild pterygium fined techniques, it was possible be explained by the X-V inter-
colli, highly arched palate, shield- to show that the X chromosomes of change hypothesis, which states
shaped chest, laterally located both patients originated from their that the Xq-bearing position of the
mamillae, clinodactyly of the fifth mothers. father's X chromosome can be re-
fingers, deep-set nails, and co- A 45,XO male might be a placed by a testicular-determining
arctation of the aorta. 45,x/46,XY mosaic, in whom the portion of his Y chromosome, ~

Both parents of both patients XY line is rare or has been elimi- which hypothetically might occur
were cytogenetically normal. Four nated altogether, at least in some as a result of interchange of ge-
blood cultures and one fibroblast tissues. The first patient appears to netic material between the X and Y
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