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Case Report

A de novo Reciprocal X; 9 Translocation in A Patient
 with Premature Ovarian Failure 
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Abstract
Premature ovarian failure (POF) causes hypergonadotrophic amenorrhea in 1-3% 
of females, occurring before the age of 40 among women with chromosomal rear-
rangements in the long arm of the X chromosome 'critical region'. In this article, 
we report a case of POF and primary amenorrheain a girl with a de novo recipro-
cal translocation between chromosomes X and 9. The proband was a 17 years old 
girl with a history of irregular menstruation and high level of follicle-stimulating 
hormone (FSH) (151 mlU/mL) and luteinizing hormone (LH) (56 mlU/mL). In ul-
trasound examination, left ovarian gonad was atrophic without any follicles. Right 
ovarian gonad was not seen. Cytogenetical analysis was performed on the patient 
and her parents. Her karyotype results was 46, X, rcp (X; 9) (q24; q13) dn. Her 
parents had normal karyotype. This reciprocal translocation between chromosome 
X and 9 and observed POF in the patient suggest either the disruption of a critical 
gene expression due to 'position effect' or deletion of one or more POF-related genes 
in the disrupted long arm of the affected X chromosome. 
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Introduction

Premature ovarian failure (POF) is one of the 
major causes of hypergonadotrophic amenor-
rhea among females before the age of 40, with 
the frequency range of about 1-3% (1). This syn-
drome was first described among young women 
having menopausal levels of follicle stimulating 
hormone (FSH), low estrogen levels and amen-
orrhea (2). Most causes of POF cases are un-
known (3), but in the remaining cases diverse 
etiologies have been reported including: genetic 
aberrations, autoimmune ovarian damage, iat-
rogenic factors, infectious agents, toxins and 
environmental factors (4). Chromosome anoma-
lies are responsible for 6-8% of POF cases (1). 
Abnormal X chromosome was seen in the ma-

jority of the cases and its association with ovar-
ian dysgenesis was suggested (5). POF-related 
abnormalities range from partial to complete 
absence of one X chromosome to mutations at 
the DNA level. The disease is genetically het-
erogeneous (6).

Although in many cases, X monosomy is the 
major chromosomal finding, but other chromo-
somal abnormalities such as X-chromosome 
rearrangements, containing inversions, X/auto-
somal balanced translocations has been also re-
ported (7). On the X-chromosome, the majority 
of the breakpoints are concentrated on the long 
arm, spreading over about half of its length. 
This region has been called the "Xq critical re-
gion" since it is necessary for the ovarian func-
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tion and normal reproductive function (8). These 
regions are located between Xq13 and Xq26 (9) 
containing two groups of candidate POF-related 
genes: POF1 within Xq26-q27 (10) and POF2 
within Xq13-q21 (11). Heterochromatic Region 1 
supposes to yield a position effect on autosomal 
genes in reciprocal balanced translocations. POF 
correlated to this region is perhaps due to unbal-
anced expression of one or more translocated auto-
somal genes. No known X linked genes exist with 
ovarian-specific expression in this region.

Region 2, in the distal part of long arm of chro-
mosome X is a fairly gene-rich region. Ovary 
expressed genes in this region may be needed 
in a double dose for the function of ovary, and 
their alterations by mutations maybe responsi-
ble for POF. Disturbing either of these regions, 
could cause different symptoms (12, 13). In our 
country many people refer to infertility centers 
for treatment. Finding and reporting chromo-
somal anomalies of POF could help to under-
stand and improve the knowledge on the genetic 
causes of their condition and family planning. 
The aim of the present study was exploring the 
new causes of infertility and helping to reach to 
new insights in this scope.

Cytogenetical analysis was carried out on the 
patient and her parents, according to standard cy-
togenetical procedures with some modification 
(14). From each sample a minimum of 50 meta-
phases was surveyed, by using the Applied Imag-
ing CytoVision Karyotyping System (Santa Clara, 
CA).Informed written consent was obtained from 
the parents of the patient. This study was approved 
in the Ethics Committee of Shahid Beheshti Uni-
versity of Medical Sciences.

Case Report

The proband was an Iranian 17 years-old girl 
of non-consanguineous parents with a history 
of irregular menstruation, every 7-8 months. No 
history of birth defects, mental retardation and 
congenital malformations was seen in the fam-
ily. Pregnancy was normal and at birth the patient 
had no dysmorphic characteristics. In ultrasound 
examination, her uterine was normal but her left 
ovarian gonad was small and atrophic without any 
follicles. Right ovarian gonad was not seen. Her 
serum follicle-stimulating hormone (FSH) and 

luteinizing hormone (LH) levels were high, 151 
mlU/mL and 56 mlU/mL respectively. Her height 
was 160 cm at the time of diagnosis.

GTG banded karyotype of the patient showed a 
de novo reciprocal translocations between chro-
mosomes X and 9. Her karyotype was 46, X, rcp 
(X; 9) (q24; q13)dn. No chromosomal abnormali-
ties were noticed in her parents (Fig 1).

Cytogenetical analysis was carried out on the 
patient and her parents, according to standard cy-
togenetical procedures with some modification 
(14). From each sample a minimum of 50 meta-
phases was surveyed, by using the Applied Imag-
ing CytoVision Karyotyping System (Santa Clara,
CA). Informed written consent was obtained from 
the parents of the patient. This study was approved
in the Ethics Committee of Shahid Beheshti Uni-
versity of Medical Sciences. 

Fig 1: GTG banded chromosome typig in the daughter of the 
family showing reciprocal X; 9 translocation.

Discussion

The pattern of X inactivation has been moder-
ately unchanged  and the normal X having been se-
lectively inactivated in almost all cases. A normal 
phenotype would be anticipated in the existence 
of a balanced karyotype and seemingly normally 
functional X genes, even if they were divided into 
two translocated segments (15). De novo trans-
locations between chromosome X and autosomal 
chromosomes are rare (16) but still chromosomal 
rearrangements are the major causes of POF (6). 
Balanced chromosomal translocation in the POF-
related genic regions could lead to the POF by sev-
eral genetic mechanisms including reduced gene 
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dosage, position effect and non-specific chromo-
some effects that impair eiosis. These can result 
in the failure of ovaries by decreasing the num-
ber of  primordial follicles, increased atresia of 
the ovarian follicles due to apoptosis, or failure 
of follicle maturation (4, 17). Genes involved in 
balanced translocations signify new candidates 
for POF (12, 13). Deletions of the distal region of 
the POF1 locus are related with POF at ages 24-
39 years but POF at an earlier age of 16-21 years 
has been associated with translocations affecting 
the POF2 locus (18). Various translocations have 
been reported between X and other somatic chro-
mosomes that lead to POF such as t (X; 17) (q22; 
q25) (19), 46, X, t (X; 15) (q24; q26.3) (20), 46, X, 
der (Y) t (X; Y)(q13.1; q11. 223) (1) and der (X) t 
(X; 11) (q28; p13) (21). Many of these transloca-
tions occur in critical regions of X chromosome 
which contain various genes necessary for ovar-
ian normal reproductive function (1, 8) such as 
FMR1 (Xq27), FMR2(Xq28), DIAPH2 (Xq22), 
XPNPEP2 (Xq25), FSHPRH1 (Xq22) and some 
autosomal genes like, FSHR (2p21-p16), Inhi-
bin A (2q33-q36), GALT (9p13) and  NOGGIN 
(17q22) (18). Though, population-specific stud-
ies are still limited, occasionally a single mutation 
may prove significant in certain populations like 
FSHR in Finland and INH-A in Iran (4, 22). Here 
we report a case with irregular menstruation due 
to reciprocal translocation involving Xq24 and 
9q13 regions. This breakpoint of the X chromo-
some was well inside the "critical region" of the X 
chromosome, therefore it is probable that her chro-
mosome abnormality is responsible for her clini-
cal state. A similar translocation at Xq22 region in 
a girl was reported who had delayed puberty and 
primary amenorrhea (16). In addition similar phe-
notype was reported in an 18-year-old girl with an 
X-autosome translocation t (X; 9) (q22; q12) (23).

Based on these findings including ours, it is rec-
ommended to carry out karyotyping as part of the 
basic evaluation of women diagnosed with POF 
due to repeated abnormal karyotypes (13-50%) in 
this situation. Having this information may aid and 
impact the family with their future decision mak-
ing.

Acknowledgments

We would like to take this opportunity to thank 
the family for their kind cooperation. There is no 

conflict of interest in this article. This work was 
supported by an intra-institution grant provided by 
dean of research, Shahid Beheshti University of 
Medical Sciences.

References
1. Lissoni S, Baronchelli S, Villa N, Lucchini V, Betri E, Cav-

alli P, et al. Chromosome territories, X; Y translocation and 
premature ovarian failure: is there a relationship? Mol Cy-
togenet. 2009; 2:19.

2. Hubayter ZR, Popat V, Vanderhoof VH, Ndubizu O, John-
son D, Mao E, et al. A prospective evaluation of antral fol-
licle function in women with 46, XX spontaneous primary 
ovarian insufficiency. Fertil Steril. 2010; 94(5): 1769-1774. 

3. Prakash, GJ, Ravi Kanth, VV, Shelling AN, Rozati, R, 
Sujatha, M. Mutational analysis of inhibin alpha gene re-
vealed three novel variations in Indian women with prema-
ture ovarian failure. Fertil Steril. 2010; 94(1): 90-98. 

4. Ebrahimi M, Akbari Asbagh F. Pathogenesis and causes 
of premature ovarian failure: an update. Int J Fertil Steril. 
2011; 5(2): 54-65.

5. Beck-Peccoz P, Persani L. Premature ovarian failure. Or-
phanet J Rare Dis. 2006; 1: 9.

6. Zinn AR. The X chromosome and the ovary. J Soc Gy-
necol Investig. 2001; 8 Suppl Proceedings 1: S34-36.

7. Portnoï MF, Aboura A, Tachdjian G, Bouchard P, Dewailly 
D, Bourcigaux N, et al. Molecular cytogenetic studies of 
Xq critical region in  premature ovarian failure patients. 
Hum Reprod. 2006; 21(9): 2329-2334. 

8. Mumm S, Herrera L, Waeltz PW, Scardovi A, Nagaraja 
R, Esposito T, et al. X/autosomal translocations in the Xq 
critical region associated with premature ovarian failure 
fall within and outside genes. Genomics. 2001; 76(1-3): 
30-36.

9. Rizzolio F, Bione S, Sala C, Goegan M, Gentile M, Gre-
gato G, et al. Chromosomal rearrangements in Xq and 
premature ovarian failure: mapping of 25 new cases and 
review of the literature . Hum Reprod. 2006; 21(6): 1477-
1483. 

10. Tharapel AT, Anderson KP, Simpson JL, Martens PR, Wil-
roy RS Jr, Llerena JC Jr, et al. Deletion (X) (q26.1->q28) 
in a proband and her mother: molecular characterization 
and phenotypic- karyotypic deductions. Am J Hum Genet. 
1993; 52(3): 463-471.

11. Powell CM, Taggart RT, Drumheller TC, Wangsa D, Qian 
C, Nelson LM, et al. Molecular and cytogenetic studies 
of an X; autosome translocation in a patient with prema-
ture ovarian failure and review of the literature. Am J Med 
Genet. 1994; 52(1): 19-26.

12. Ferreira SI, Matoso E, Pinto M, Almeida J, Liehr T, Melo 
JB, et al. X-chromosome terminal deletion in a female with 
premature ovarian failure: Haplo insufficiency of X-linked 
genes as a possible explanation. Mol Cytogenet. 2010; 
3: 14.

13. Davison RM, Fox M, Conway GS. Mapping of the POF1 
locus and identification of putative genes for premature 
ovarian failure. Mol Hum Reprod. 2000; 6(4): 314-318.

14. Ronney DE. Human cytogenetics malignancy and ac-
quired abnormalities. 3rd ed. New York: Oxford University 
Press; 2001; 129-164.

15. Leisti JT, Kaback MM, Rimoin DL. Human X-autosome 
translocations: differential inactivation of the X chromo-
some in a kindred with an X-9 translocation. Am J Hum 
Genet. 1975; 27(4): 441-453.

16. Gardner HA, McConnon JK, MacKenzie MA. An X; 9 

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

IJFS, Vol 7, No 2, Jul-Sep 2013               133

Omrani et al.

translocation, primary amenorrhea, and hypothalamic 
dysfunction. Am J Med Genet. 1983; 14(4): 647-656.

17. Waters JJ, Campbell PL, Crocker AJ, Campbell CM. Phe-
notypic effects of balanced X-autosome translocations 
in females: a retrospective survey of 104 cases reported 
from UK laboratories. Hum Genet. 2001; 108(4): 318-327.

18. Goswami D, Conway GS. Premature ovarian failure. Hum 
Reprod Update. 2005; 11(4): 391-410.

19. Martínez-Valenzuela M, Rivera H, Mundo-Ayala JN, 
González-Mercado MG, Davalos-Rodríguez IP. A teen-
ager with a t(X; 17) (q22; q25) and ovarian failure. Genet 
Couns. 2010; 21(3): 269-275.

20. Giacomozzi C, Gullotta F, Federico G, Colapietro I, 
Nardone AM, Cianfarani S. Premature ovarian failure, 

absence of pubic and axillary hair with de novo 46, X, 
t(X;15) (q24;q26.3). Am J Med Genet A. 2010; 152A (5): 
1305-1309.

21. Han JY, Shin JH, Han MS, Je GH, Shaffer LG. Microarray 
detection of a de novo der (X) t (X; 11) (q28; p13) in a girl 
with premature ovarian failure and features of Beckwith-
Wiedemann syndrome. J Hum Genet. 2006; 51(7):641-643. 

22. Simpson JL. Genetic causes of premature ovarian failure 
(POF) and early menopause. Int J Fertil Steril. 2011; 5 
Suppl 1:I41.

23. Leddet-Chevallier I, Reid RA, Carrel RE, Sparkes RS. 
Balanced reciprocal (X;9) translocation in a girl with pri-
mary amenorrhea. Ann Genet. 1981; 24(3): 162-164.

www.SID.ir

www.SID.ir

