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Table 1.Examples of different known causes of skewed (nonrandom)
X-chromosome inactivation occurs early during female mam- X-chromosome inactivation
malian development to transcriptionally silence one of the two & jection
chromosomes, thereby ac_hlevmg dosage compensation Wlﬁgrowth disadvantage
males who have only a single X chromosome and the sex- X-chromosome rearrangemer(20)
determining Y chromosomél). The choice of which X chro- Gr’;"v‘\’/tﬁtg’g\fa'r’]‘tg;‘g”ked gene21)
mosome to Inactivate Is g?ner"f‘”y .ran_dom in somatlp tissue, Possibly much skewing observed in human populafif) and seen in
however, once chosen, the inactivation is stably maintained, and blood with aging [reviewed ir3)]
the same chromosome is inactivated in all progeny cells. ThefRcrease in precursor pool size
fore, females are mosaics of two populations of cells that differTwinning (22) .
in the X chromosome that is active. For more than three decade§°nfined placental mosaicis(i4) . _
. .. . Issue-specific, e.g., cancers; severe ang@\ial); and possibly the
researphers have_u;ed this mosaicism as a tooll to examine theskewing seen in blood with aging [reviewed ([t2)]
potential clonal origin of nequaS|as in femal®y, since, if the Primary nonrandom X-chromosome inactivation
tumor(s) arose from a single cell after the time of X- imprinting
chromosome inactivation, then it will have the same X chromo- marSUpiaIS(ZS) bryonic tissuéa)
H H H ouse extraembryonic tissu
some active in all cells. This ske_zwed (_nonrandom) pattern o_fx inactivation centre variants
inactivation has been observed in a wide range of neoplastic mouse Xce alleleg25)
tissues $ee (3)for recent review] and can be considered a con- XIST mutations [mouse28); human{15)]
sequence of the monoclonal origin of the neoplasia. Howeverin
this issue of the Journal, Buller et §L) report the finding of an
elevated incidence of nonrandom X-chromosome inactivationj
the somatic tissue of females with invasive ovarian cancer

fithess conferred by the variant, selection can be slow or fast,
; ulting in different extents of skewing. Because hematopoiesis
BRCA1 mutations. . . _ continues throughout life, the greatest amount of skewing is
Buller et al.(4) mgke t.he Interesting suggestion that the O%¥ften observed in blood10). The proportion of individuals
served nonrandom inactivation may be indicative of a p“tat'\é‘ﬁowing skewing of X-chromosome inactivation in blood
tumor suppressor gene on the X chromosome and that the Coye\ying defined, as in the study by Buller et(@) as one allele
bination of a germline mutation of this gene as well as nonrafaing on, the active X chromosome in >75% of cells and dem-
dom X-chromosome inactivation has eliminated wild-type a?ﬁ:trated by a modified allelic cleavage ratio of <0.33 or >3.0]

tivity Of. the gene _and thus results in an elevate(_j risl_< creases dramatically with ad#1,12),rising from under 10%
developing cancer in these females. As males who inherit

; . . X neonates to more than 35% of women older than 60 years of
mutation would also lack expression, either the gene functlonsd e(11) and up to 45% of women older than 75 years of age
a female-specific tissue (such as the ovary) or the male carri}%i

Id also h | ; 2 3). Therefore, in assessments of skewed inactivation (particu-
WOL& dl aio ac\j/e anhe evated predisposition 10 ?gnce_r. In (;I ly those that examine blood; however, extensive surveys of
model, skewed X-chromosome inactivation wou arse INCBther tissues have not been reported), the age of the individuals
pendently but would cause enhanced tumor susceptibility. TBe, nined must be considered. While Buller et al. did some age
d|ff|cu_|ty with such a model is that fem‘?"es \.N'th. the germlln. omparisons (and also found similar patterns of skewing in some
mutation and random X-chromosome inactivation would sti

. . . ther tissues), it is anticipated that females presenting with can-
have approximately 50% of their cells that would be predlspose r may include a high proportion of older individuals; therefore,

to tumor development, suggesting that they too would have S|gzreased age-related skewing of X-chromosome inactivation is

gificantly ele(;/atelq Erzdisposition tg, cancer. There are dsorH‘?:oncem. In addition, relatively small selective advantages may
emonstrated X-linked cancer predispositions [&(8)], and o4 1o extensive skewing over time; therefore, it is possible that

loss of heterozygosity for regions of the X chromosome is SegA X-linked gene is providing a growth advantage, causing

'2? ”6U;nt_3ehr of cance;‘s, including ovarian cancer [rfefirenczss%wmg of inactivation as well as resulting in an increased pre-
(4); (6,7)]; however, there are numerous causes of skewe fSposition to certain cancers.

chromos_omelina_ctivatipn (Table 1). Therefore, in ad_d!t_ion to the syewed inactivation can result from a decrease in the size of
skewed inactivation being a cause of tumor susceptibility, it may

be that skewed inactivation and elevated cancer risk are both

consequences of one event or are independent events.
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