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PERICENTRIC INVERSION
inv(7)(p11q21.1): REPORT
ON TWO CASES
AND GENOTYPE-PHENOTYPE
CORRELATIONS

Hie report on two parelared cases of pericentric inversion
6. XY invi Dip g 21 1) associated with distiner pattern of
mualformaiion  ncluding mental retardation, development
delay. ecrrodactvly, facial dismorphism, high arched palate.
Additionally. one case was found to be characterized by meso-
dermal dvsplosio, Cyfogenenic analysis of the families indicor-
ed thar one case was a parernally inherited inversion whereas
anather case was a maternally inherited one. Molecular cyro-
genetic studies have shown paternal inversion to have a
breakpoint within centromeric heterochromatin being the
caise of alphoid DNA loss. Marermal inversion was also asso-
ciated with a breakpoint within centromeric heterochromatin
as well as mverted enchromatic chromosome region flanked
by rwo disrupted alphoid DNA blacks. Basing on molecular
cytagenetic data we hypothesize the differences of clinical
manifestations to be produced by a position effect due to local-
ization of breakpoints within variable centromeric heterochro -
matin and, alternatively, due to differences in the focation
breakpoinis, disrupteding different genes within region 7g21-
g22. Owr results reconfirm previous linkage analyses suggest-
ed Tq2l-g22 as a lecus of ectroductily and propose inv
(Fipllg2l 1) as a cause of recognizable paitern of malfor-
mations ar a new chromosomal syndrome.

D 5.0, VORSANOVA, LY. IOUROY, LA. DEMIDOWVA,
AD, KOLOTIHL 1LY, SOLOVIEY, Y.B. YUROV, 2006

IS5V 05643783, Humonoeun u cewemuna, 2006, N 3

TSitol. Genet. - Vol.40(3)

Introduction. Pericentric inversions of human
chromosomes can be theoretically divided into two
groups with respect to the pathogenic value. Thus,
a number of recurrent pericentric inversions
involving heterochromatic chromosome regions
are apparently benign in contrast to the remainder
which can be the cause of congenital malforma-
tion. Apart from benign ones the frequency of
pericentric inversions in general population is
ranged between (.12 and 0.7 % [1]. When looking
throughout the literature, it is hard to avoid the
conclusion that pericentric inversions of chromo-
some 7 are rare chromosome abnormalities which
phenotypic consequences are extremely variable.
However, the extreme rarity of chromosome 7
pericentric inversions recurrence leads to poor
understanding of its phenotypic manitestations.

Here, we report on two first familial cases of
precentric inversion inv(7)(pllg2l.1) character-
ized by recognizable patterns of congenital malfor-
mation. Additionally, we have used clinical and
cytogenetic data obtained in order to develop
genotype-phenotype correlations,

Materials and methods. The first case: proband
is a l4-vears-old boy with growth retardation,
mental and ectrodactily, short neck, characteristic
facial dvsmorphisms (manifested as exophtalmus,
long philtrum. thick low lip, bubble nose), trans-
verse palmar crease, high arched palate, irregular
placement of teeth.

Among the different clinical signs revealed in
this case there were mesodermal dvsplasia (red
atrophic macules that may be slightly raised and
have asymmetric distribution on thorax and limbs;
lipomatous nodules projecting through localized
areas of skin atrophy; hypoplasia of teeth; dys-
trophic nails) and pectus curinatum.

The second case: proband is a [0-years-old boy
with growth and mental retardation, ectrodactily,
short neck, characteristic facial dysmorphisms
{manifested as exophtalmus, long philtrum, thick
low lip, bubble nose), transverse palmar crease,
high arched palate, irregular placement of teeth.
Brahidactily was observed in the second case in
contrast to the first one.

Conventional cytogenetic and C-banding ana-
lyses were performed on cultured blood lympho-
cytes of the members of both families (I — affect-
ed boy, his sibling (sister), father and mother; [1 —
affected boy and his father and mother) according
to the routine procedures [2, 3]. Molecular cyto-
genetic studies via fluorescent in situ hybridization
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Fig. 1. Pedigrees and ideogram illustration of chromosome
T inversions { Pedigree: point marks asymptomatic carriers,
colored squares show probands. ldeogram: N — normal
chromosome 7, inv — invered chromosome T)
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{FISH) were performed according to the previous-
ly detailed protocols [4—6] using centromeric
alphoid DMNA probe for chromosome 7 as well as
site-specific probes mapped to pericentromeric
region of 7p and 7q21.1 [5, 6].

Results and discussion. Cytogenetic investiga-
tions revealed karyotype 47,XY,inv(7)(pllg21.1)
in both boys with congenital malformations.
Additionally, these technigues allowed determina-
tion of the same chromosome abnormality in
father and sibling of the first case and in mother of
the second case, Therefore, the first case repre-
sented paternally inherited inversion whereas the
second case was the maternally inherited one.
Clinical examination has indicated members of
families who carried the inversion to lack congen-
ital malformation observed in affected boys.
Molecular cytogenetic studies provided us for
information concerning inversion breakpoints,
Thus, in both cases breakpoints were localized
within the centromeric heterochromatin (alphoid
DMA) of chromosome 7 and in 7g21.1 region. The

Fig. 2. A. FISH with alphoid DNA probe for chromosome 7 and probe mapped to pericentromeric region 7p and C-band-
ing performed on cultured blood lymphocytes of boy with paternally inherited inversion (4) and FISH with alphoid DNA
probe for chromosome 7 performed on cultured blood lymphocytes of the boy with maternally inherited inversion {5}
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differences observed at cytogenetic level were
referred to complete inversion and partial loss of
alphoid DNA block in the first case in contrast to the
second case detected to be associated with flanking
of inverted euchromatic regions by two disrupted
alphoid DNA blocks and partially dispersed alphoid
DNA within the euchromatic region (Fig. 1, 2).

In order to define whether inv(7)(pllg2l.1) is
associated with clinically distinct phenotypic
manifestations genotype-phenotype correlations
were attempted to be developed. Table shows the
comparison of clinical signs in these two cases. It
allows concluding that the majority of phenotypic
features in these two cases are shared. Therefore,
chromosome abnormality inv(7)(pllg2l.1) cause
distinct patterns of congenital malformation per-
mitting to name arbitrarily inversion of chromao-
some 7 with breakpoints located within 7pll and
7g21.1 as a new chromosome syndrome.

The summary of phenotypic features of these
two cases has shown that there is a number of sim-
ilar clinical signs that are certainly caused by the
breakpoint in 7g21.1 and, probably, by disruption
within non-transcribed DNA sequences of cen-
tromeric heterochromatin of chromosome 7. Inter-
estingly, previous linkage analyses targeted to
define the loci of ectrodactily have indicated 7q21-
g22 as a possible one [7]. Therefore, our data con-
cerning these two cases reconfirm previous molec-
ular genetic investigations of ectrodactily, However,
certain phenotypic differences were observed. The
latter was suggested 0 be produced by position
effect known to be a feature of a number of human
diseases [8]. We have hypothesized that differences
between phenotypic appearences are caused by dif-
ferent patterns of alphoid DNA rearrangements in
these two cases. Therefore, the carriers of the inver-
sion are sprotecteds due to the lack of the inactiva-
tion of disease-causing disrupted genes. In addi-
tion, the affected boys probably demonstrate
inactivation of non-disrupted genes located near
the breakpoints and, therefore, lack of these genes
expression may contribute to the phenotypic
appearance. Finally, it should be noted that addi-
tional cases of inv(7)(pl1g21.1) are required in
order to come to definite conclusion about the role
position effect plays in the phenotypic manifesta-
tion of this inversion.

Genotype-phenotype correlation developed
evidences that this inversion is associated with a
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Comparison of clinical signs present in the boys
with pericentric inversion of chromosome 7

Maternal
inversion

Paternal

Symptom inversion

Girowth retardation
Mental retardation
Ectrodactily
Brachidactily
Transverse palmar crease
Exophtalmus

Long philtrum
Thick low lip
Bubhle nose

Skin abnormalities
Pectus curinatum
Short neck

Teeth abnormalities
High arched palate

+ + +
| + 4+ +++ 4+ +

T T |

+ 4+ 41

number of distinct clinical signs. Therefore, it is
reasonable to propose this inv(7)(pllg2l.1) as a
new chromosomal syndrome,
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PEZOME. Onucanbl 183 HEPOACTBEHHLIX CHVUAR
NeEpHUSHTPHYCCKOR HHBepCcHK 46, XY.inv(T)iplig2l.1),
CHAMIHHON ¢ YMCTBEHHON OTCTANOCTHIO, RUlepH KON pal-
RMTHA, IKTPONAKTHIHEN, AHOMATHAMN NHIA, TOTHYEC-
KM HeGoMm. ToMHMO 3TOro, B OIHOM Cayuac HaGmoanm
MEINACPMATBHYIO AUCIainn, uTtoreHeTHueckil ana-
JIM3 CeMER MOKAsAn, 4T0 B OOHOM CAYMAE HHBEPCHH MMEa
OTUORCKOE NPOMCKOAIEHNE, B APYTOM — MaTtepuHckoe, C
NOMOILERD MOTEEYTHPHO-IHTONCHSTHYCCKHX HoCA2 108~
HHH DBLIo onpeiefeno, 4To TOYKD PAIpkiBa HHREPCHH
OTUOBCKOTD NPOHCXOAIEHWA JOKATHIORAHA B LEHTPO-
MECPHOM TETEROXPOMATHHE H CBA3AHA © NOTepeill ainpo-
wanoi JHE. Mpu anaimie MHBEPCHN MATEPHHCKOTO [po-
HMCXOMEHHA OLLIO MOKAZAHO, YTO TOMKH DAIPHIBA TAKKE
JOKATHI0OBAHB B HEHTPOMEPHOM TFETEPOXPOMATHHE W
yApoMaTHHe yaactka 7q21-g22, a Takme MBCPTHPOBAH-
HbIH SYXPOMATHHOBBIH YUACTOK PACMIONOMEH MCHITY ABRY-
MA NepecTpoeHHBIMK Grokamu ansdonadoin AHK. Hawm
JAHHBE NOATREPANANT PeIVILTATH AHANHIA CUSTUICHHA,
KOTOPLIH WoeHTHPHUMpOoRan nokve 7g21-922 kak yyac-
TOK MeHa, MYTAlUHWH B KOTOPOM CBAJAHL C SKTPOOAKTH-
JIHei, a TAKOKE Mo3BO/EIOT pacemaTpuBats inv{7)pl 1g21.1)
KAK [PHUMHY XAPAKTEPHBIX HeHOTHIIMYeCKHY HApyLle-
HHI WIH HOBLIH XpoOMOCOMHBI cuHopos. Ha Gaze nony-
MEHHBIX JAHHBIX NPELUIATACTCH CUIIOTE3a O TOM, 9To -
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HOTHITHYECKHE PAITHYMHA B ONMHCAHHBIX CNVYAHX MOXHO
OOBEACHHTE HPeKTOM NONOKEHHA TEHOB, CBIIAHHBIM ©
PACTIONOMEHHEM MepecTpoikn BEAMsH BapHabelbHOMO
YUACTKA FETCPOXPOMATHHA WIN C PATTHYMAMH B TOUKAX

PAIPBIBA PATHLIX TeHOB B yuacTee Tg2l-q22.

PEIROME Onucano npa HepoadWHHWY BHOATKH NepH-
LeHTpHYHOl iHpepeil 46, XY.inv(T)ipl 1g21.1), nor'slanoi
3 POIYMOBOKE BACTANICTIO, JATPHMEKOID POIRNTEY, EKTPO-
OAKTHIIEID, AHOMATIHMH O0ANYYH, TOTHYHHM nianebin-
HAasM. Kpiv usoro, B 0OHOMY BUDAOKY COOCTEPIrAIN Me-
IOACPMATEHY AMcnaazino. LuroredeTiunnil ananis civei
NOKAKE, WO B OIHOMY BUMAIKY [HBCPCI Mil1a DaTeKig-
ChKE NOXOLUKCHHA, B APYIOMY — MATepHHCLKE. 3a fono-
MOFOH MOACKVARPHO-IMTOTEHETHUHHY 10CILKEH L Byao
RHIHAMEHO, WO ToYKa poapuey iHeepcii GaTbKiBChKOIO
MOXMLKE HHA AOKATIORINE B UEHTPAILHOMY TeTepospo-
sMATHHI Ta nor'Aada 3 aTpatow atedoianol JHEK, Npe
AHANI IHBCPCIT MATCPUHC RO NOXOLKEHHA OYI0 NoKa-
FAHO, WO TOYKH POIPHEY TAKOK NOKLTTH0RIHL B UCHTPI-
NBHOAY TMETEPOXPOMATHHI TA CVNPOMATHHI JaHEn Tg2 |-
g2, A TAKOK IHBEPTOBAHA EVAPOMATHHOBE NIIRHKA
IHAXOAHTHCH MiA IBOoMa ﬂEPEﬁ}'Elﬂ RAHHAMH DIOKAMKE Alh-
dhoinwol JAHK. Hawi aami niarrepisvioTh peivisTaTi
AHATI Y JUenienHn, AKuil izenTripikysan nokye Tg2l-g22
SK OUBHEY TeHa, MyTAUil B KOMY NORHIHL 3 eKTpoaak-
THUATEHRDY, @ Tako® poarasaard inv(Tpl1g21.1) Ak npran-
HY XapakTepunx denoTinopnx nopyileds abo HOBHI
xporocoM Uil cHiapos. MponodyeTecH rinoTeia npo Te,
Wi eHOTHIOB BUAMIHNOCTI B ONHCAHHY BHNAAKAX
MOAHD MOACHUTH SPCKTOM NOIOMCHHA TeHiB, NOB'sA3a-
HUM 3 pOITAWYBAHHAM nepedyviosn Oma BapiadeibHOT
AUTAHKH FETEPOXPOMATHHY 4H 3 BUIMIHHOCTHMI B TOY KLY
PUIPHBY PIIHHXE TeHIB Ha aisHm Tg2 1-q22.
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