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The present study is a continuation of the French collaborative study on inversions in man (Groupe de
Cytogénéticiens Français. Annales de Génétique, 1986. vol. 29. n" 3, pp. 127-215). It is devoted to
Robertsonian translocations observed in association with abnormal phenotypes. The data were collec-
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SUMMARY : The Groupe de Cytogénéticiens
Français collected 32 cases of Robertsonian
translocations with an abnormal phenotype
of which 21 t(13q;14q)'s. Nineteen were inhe-
rited, four had had occurred de novo ; and
nine were of unknow origin. The 2l t(13q;
14q)'s were grouped according to the pheno-
type. Some suggested partial 13 trisomy (hexadac-
tyly ; eye defect), others partial 13 monosomy (fa-
cial dysmorphism ; thumb anomalies). Three de
novo t(15;15)'s with Prader-Willi syndrome show
that non identifiable partial monosomies may be as-
sociated with the occurence of Robertsonian translo-
cations. The mechanism leading to the fusion of ac-
crocentrics are discussed.

nÉSUUÉ : Le Groupe de Cytogénéticiens Français a
rassemblé 32 cas de translocation robertsonienne
avec phénotype anormal, dont 21 t(13q14q). Dix-
neuf cas étaient hérités, quatre de novo, et 9 d'ori-
gine inconnue. Les 21 cas de t(13q14q) ont été re-
groupés selon la symptomalologie. Quelques cas
étaient évocateurs d'une trisomie 13 partielle (hexa-
dactylie, atteinte oculaire), quelques autres d'une
monosomie 13 partielle (dysmorphie faciale, anoma-
lies des pouces). L'existence de trois cas de t(15115)
de novo, avec syndrome de Prader-Willi, démontre
qu'une monosomie partielle non décelable cytogéné-
tiquement peut accompagner la survenue d'une
translocation robertsonienne. Enfin. les mécanismes
aboutissant à la fusion de chromosomes acrocentri-
ques sont analysés.

KEY-WORD : Robertsonian translocation MOT-CLÉ : Translocation robertsonienne

INTRODUCTION

Robertsonian translocations may be observed in
patients with abnormal phenotypes. as are apparen-
tly balanced reciprocal translocations. They are not
rare in the general population. There is, however,
an obvious bias of ascertainment favoring the disco-
very of a Robertsonian translocation in a subject
with an abnormal phenotype. since many requests
for karyotyping are done because of phenotypic ab-
normalities. The association may be fortuitous, but
this relationship between apparently balanced Ro-
bertsonian translocations and abnormal phenotypes
deserves further clarification.

We decided to classify Robertsonian transloca-
tions according to the chromosome pairs involved,
distinguishing between de novo and transmitted
ones. In cases of de novo translocations, we tried to
find out whether the clinical symptomatology could
be related to a submicroscopic deletion. Finally, in
familial cases, we tried to analyse the mode of trans-
mission and the possibility of secondary duplications
or deficiencies arising at meiosis, and leading to phe-
notypic abnormalities in subsequent generations.

Reprint request : Dr. Simone Gilgenkrantz, Laboratoire de Qé-
nétique. CRTS de Nancy-Brabois, 54511 VANDGUVRE-LES-
NANCY Cedex (France).
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MATERIAL

, 
This study.was carried out on 32 phenotypically

abnormal parients carrier of a Robert§onian [ianslo'-
cation. While bearing in mind that there are many
possible sources_of.erior in such a multicenter study',
it was estimated that these 32 cases correspond io
3.5 %c of all the Robertsonian translocationi detec-
1e.d .l! the participaring Centers, from a total of
144,070 karyotypes. Thè pairs involved and the in-
herited or de novo naturè of the disorder were as
follows in table I.

Origin ot translocation

Number Paternal Maternal Denovo Unknown

Hemiuterus and absence of the left Fallopian tube
in an otherwise normal girl (the origin of thè translo_
cation in unknown). TO"1.

. Male pseudohermaphroditism with partial insensi_
tlvrty to testosterone in one patient. Two sisters and
the father were carriers but^phenotypically ,oimuf .

PA7.

Dysmorphlc syndromes

Three generations of one family were studied :
the mother. who carried the translocation and was
of small stature, but otherwise normal. Five of her
six children had the translocarion : they were phenà-
typically normal except for one mentally retarded
girl, who was small ahd had had delayeâ onset ofplpeity : anorher daughter had two chilâren with fa-
clal dysmorphism-. abnormal hands, and psychomo_
tor retardation. NA1.

TTo. gene.rations in one family : a boy with pos_
taxial hexadactylism. amblyopia, and oÉesity, 'sug_

gestlng Laurence-lvloon-Biedl syndrome. His' sistei,
a normal carrier, had. a son with a symptomatology
much alike his uncle's. NA1.

, A 1-year-old. child with bilateral hexadactylism,
dys.morphia with. hypotelorism, ventricular sepüt ae_
tect, and growth retardation. The mother^carrier
was phenotypically normal. TO1

., An 8-year-old.girl with a triangular face. retrogna_
thra, a high-arched palate. and psychomotor înd
growth retardation. The mother càriier was pheno_
typically normal. TO1.

A woman with epilepsy, small stature, mental re_
tardation, and facial dysmorphism (the origin of the
translocation is unknown). DI1.

4 g!.1 with facial dysmorphism, psychomoror re-
tardation, cardiglathy, and falipes eqüinovarus 1ma_ternal origin). VE1.

. A boy with facial dysmorphism and cardiooathv
(the origin of the translocarioil is unknown). fôt. '
. A girl with facial dysmorphism, growrh rerarda-

tron, and incurved femurs (pàrents nôt karyotyped).
PA15.

A girl with microcephaly and profound mental re-
tardation (the origin <jf thê trandlocation was marer_
nal).. In the three generations studied, the other
translocation carriers were normal. pA7.

t(15q22q)

Three cases with an abnormal phenotype :

, O Po, with. dysmaturity, imperforate anus, syn_
dactylism. and slight dysmorpËism. The transloca_
tlon was of maternal origin. Three other subjects in
the_family were pheno-typically normal carriers.
PA7.

Eleven translocation carriers were detected in 3
generations of a family with i1 sublects who had the
translocation. Recurrênt abortiond were oUsJrveà,
and. one boy had facial dysmorphism, mental retar-
datlon, and a bilateral simian ôrease. pA7.

TABLE I

13q14q

1 sq22q

l4q2Iq

Dqlsq

t(l3q14q) and abnormal phenotype

Twenty-one . de novo » or familial t(l3ol4o)'s as-
sociated with an abnormal phenotype weie fôund.
In some families, several phenotyfrically abnormal
patients.carrying the trandlocation werê detected,
thus giving altogether more than 21 abnormal sub_
jects. The clinical findings were as follows :

Neonatal period

.Urogenital abnormalities in a fetus, detected by
u.ltrasonography : megaloureter, persistence of â
cloaca with abnormalities of the gdnital region and
confirmed by necropsy. BRl.

Dysmorphic. syndrome and dwarfism in a prema-
ture 34-week baby. Death of the babv occuired at
seven days. Diastrophic dwarfism wâs suggested.
The translocation wa§of paternal origin. R0i."
. Encephalocele with facial dysmorphism in a new-
Dorn (no other tnformation).

lsolaled mental deficlency

In one child of a sibship of five of which two had
translocations transmitted-by the father and grandfa-
ther. Fifteen subjects weie studied. Nin-e other
translocation carriers were normal. Recurrent mis-
carriages were noticed in the couples with the trans-
location. DI1.

Urogenital abnormalities

Unilateral renal agenesis in a mentally retarded
girl.

Agenesis of the left testicle and oligospermia (the
origin of the translocation is unknown). TRl.
. Hypogonadism, hypospadias, and mental retarda-

tron in a l3-year-old boy. The mother had the translo_
cation. T01-.
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A dysmature boy with perceptive deafness, po-
lyuria with Bartter's syndrome, and growth retarda-
tion (-5 SD) (the translocation was of maternal ori-
gin), CH1.

t(14q21q)

Two cases with hematological disorders :

Chronic myelogenous leukemia (CML) in a 27-
year-old female (with Ph1). TO1.

Polycythemia in a 60-year-old man who had
transmitted the translocation to two daughters.
NN1.

t(Dq15q)

Six cases :

_ t (13qi5q) with amenorrhea and obesity (1 case).
TO1.

- t. (1ag15q) with microcephaly and growth retar-
dation (1 càse). NAl.

t (1aq15q) with mental retardation (1 case). SE1.

_ t (15_q15q) : three cases, wirh a phenotype of
Prader-Willi syndrome.

. One of these (Emberger et al., 1977), a girl, born
in 1974, with facial dysriorphism, trypotonË léading
to obesity, and mental retardation. MO1.

.The second, a girl who presented with a typical
picture of Prader-Willi syndrome. High resoiütion
banding showed a t(15;15Xpt1.1;q12)I rhus revea-
ling the loss of the q11 re§ion olone of the two
chromosomes 15. CH1.

The third was in a 7-month-old girl with severe
hypotonia, retarded psychomotor development, and
acromicria. Although she was not actually obese
(weight 8 500 g). thé clinical picture was coÉrpatible
with Prader-Willi syndrome in the preobese phase.
BO2.

In all three cases the translocation was de novo.
Whether this fusion of two homologous chromoso-
mes was of paternal or maternal origin is not known.

DISCUSSION

_ In recent years the practice of prenatal diagnosis
has shown that apparently balanced chromoiomal
alterations can accompany abnormal phenotypes. It
thus becomes difficult to decide what to do iiuring
pregnancy if it is a de novo abnormality (Evans et
al.. 1978). Techniques of molecular biology have
shown in several cases that an aDDarentlv balanced
karyotype, even after high-resolüiion bahding, can
involve duplication or deletion in coding regions.
Previously, statistical studies had shown that the fre-
quency of the association of mental retardation and
congenital malformations (MR/MCA) is higher in
carriers of apparently balanced rearrangements than
in the general population (Jacobs et al.,l974 t Niel-
sen and Rasmussen, 1976; Evans et al., 1978;
Fryns et al., 1986, 1988 ; Aurias et al., 1978).

In our collaborative study, it was not possible to
make a valid statistical comparison of thg frequency
of the association MR/MCA in subjects with Ro-
bertsonian translocations and its frequency in the ge-
neral population. The 3.5 % level oî abnormal pËe-
notypes in subjects carrying a Robertsonian traÀslo-
cation, which is much higher than in the general po-
pulation, raises nonetheless the question of whether
there is a causal relationship. In a United Nations
report (1982), based on 67,014 newborns, the inci-
dence of Robertsonian translocâtions was about
0.1 Vo and t(DqDq)'s were almost three times more
frequent than t(DqGq)'s. In our study, t(DqDq)'s
were about 6 times more frequent than t(DqGq)'s.
We therefore decided to analÿse the phenotyies-ac-
cording to the chromosome pairs involved 

-in 
the

translocations and try to find out if duplications or
deficiencies of certain juxtacentromèric regions
might be responsible for the observed clinical signs.

Among the t(13q14q)'s we found two main pheno-
types :

- the first comprised small stature, moderate
mental retardation, facial dysmorphism, abnormali-
ties- of the firrgers, and hyfogonàdism. Hypoplasia
with camptodactyly and pioiimal implaniàtiàn of
the_ thumbs suggested partial monosomy 13. The fa-
cial dysmorphism in one case was similar to that des-
cribed recently in an interstitial 13q14 deletion
(Pankau et al., 1987) ;

- the second phenoytpe, observed in two fami-
lies, comprised bilaterai hexadactvly and an ocular
disorder (hypertelorism in one càsê, amblyopia in
both patients in the other family), all of which sug-
gested partial trisomy 13.

Unfor^tunately we do not have a complete icono-
B{aph-y-Jo_r_the 9_ cases reported here cif t(13q1aq)
with MR/MCA. In most oî our cases, the tiansiocâ'-
tion was inherited.

In both instances of t(14q21q)'s rhere were hema-
tological disorders. Chrônii' mveloid leukemia
(CML) in a patient with t(14q21q) is not unusual ;
(CML) in a patient with t(14q21q) is not unusual ;
other cases have been reported (Becher et al..other cases have been repoit r et al.,
12§I ; _Eqg"l et al., 196, j Kohno and Sanberg,
1.978.; Velasquez et al., L976).In a recent publicâ-
tion (Becher et al.. 1987), CML in a Phl positive pa-
tient was associated with a Robertsoniari transloèa-
tr,gq (gat]e{ t(1.5q22q) in the ritte, but actually a
t!aq22q), judging from the figures), In all casei, a
chromosome 14 was involved.

Among the t(15q15q)'s three cases of Prader-Willi
syndrome demonstrate the possible association of a
« Robertsonian » translocation and a juxtacentro-
meric deletion. The frequency of Pradér-Willi syn-
drome in conjunction with trânslocations has béen
studjed recently (Prader-Willi Conference, 1987). In
all three of our cases, there was fusion of two homo-
logous chromosomes. This type of Robertsonian
translocation always occurs de novo. It presumably
occur-s wh.en a ganiete (perhaps the oocyie) carryin!
two fused homologous 

-chromosomes 
èncounters a



gamete that has lost one chromosome of this same
pair (Creau-Goldberg er al., 1987; Kirkels et al..
1980). The mechanisms of formation of disomic ga-
metes at meiosis are either isochromosome forria_
tion or centromeric fusion. When there is a deletion,
only the second hypothesis is sustainable, with loss
ot one centromere and a small segment of the long
arm for one of the two chromosories 15 involved ifi
the translocation.

When attempting to explain Robertsonian translo-
cations with an abnormai phenotype, we must take
into account mechanisms that can^occur Ouring ihà
fusion of two acrocentric chromosomes. If the"alte-
ration arose de novo, it would involve monocentric
chromosomes with loss of u ."nt.o."r"- unA of nu-
cleolar.organizing regions (NORs). If the alteration
was lnhented from a parent with a normal pheno_
type, one must assume. that.a secondary rearrange-
ment occurred at meiosis at the centroméric regioils.

, Cytogeneric.analysis has been carried out in man,ounng merosls, in particular during pachytene
(Kohno and Sanberg, iSZa;. Even if boih centrome-
res are retained, as happens in many Robertsonian
translocations (Mattei èf al., 1979), fhe NORs have
drsappeared (Hurley and pathak, 1977 : Gosden er
aI... 1978, 1979 : Zankl and Hahmann, l97g ; Brasch
and.Smith, 1979; Mikkelsen et al., tqAô1. T[à
breakpoints are thus on the short arms, in ttré pNa

cRoUPE DE CYT)GÉNÉTICIENS FRANÇAIS

REFERENCES

satellite region. In the association with the homolo-
gous chromosomes bearing a NOR, images of biva_
lents can be in cis or in trlns ; the imaeËi seen are
almost always in cis (Luciani et al.."l9ga). anà
ryquld- permit alternate segregation, thus with no
risk of nond.isjunction. whic-h h-as been confirméa Uy

kmily stu.dies _(Durrillaux and Lejeune. 1970':
Evans et aI...1978 : Boue.. 1979). No heterosynapsis
w.as-shown ; however, only a few meioses were stu-
died. Cytogenetic analysis has not been done in
human female meioses. It is not certain that the me_
chanism is the same, because of the importance in
male meiosis of the sex, vesicle, which is hot present
in female meiosis. In the cases in which the'abnor_
mal.phenotypg appeared in a child from a t(l3qi4q)
tamily, its origin was always maternal (in all'of 'É

cases). However, this observation is not statisticallv

"îT'î::;rnar 
meiosis exchanges .r, ,"u" ;;."with.unequal crossing-over in- reiions of iromotoigàus

DNA sequences, producing dupTications or defiüen_
cles.

For all cases of Robertsonian translocations with
an abnormal phenotype, it would therefore be useful
1g^"9;'y out high resolution banding. C-banding. and
?\rrt a"nd 19 use.specific and polymorphic plobes
to look tbr finer changes in the DNa than èan be
studied with the standa;d cytogenetic techniques.

ANNALES
DE GÉNETIQUE

l. AURIAS A.. PRTEUR M., DUTRILLAUX 8., LEJEUNE J. _ Sys-
tematic analysis of 95 reciprocal translocations of Àiosomes. t/rim
Genet. 1978.'15. 259-282.

2, BECHER R.. WENDT F.. KUHN D. - Consritutional Roberrsonian
- tlLS.??14 Ph positive CML. Hum Genet, 1987. 76, 399.l BFL^HER R., MAHMOUD H.K., SCHAEFER U.W., SCHMIDTC.G..- Ph-positive CML in family with a constiiutiànai Roben.onian
. translocation 14:15. Cancer G?nel Cvtolenet, lggÿ- tg,229_234.-1. BOUE- A. - European collaborarive §trav on iiiu.tuiir chromosome

aloqlllgs rn prenatât diagnosis. /n ..MURKEN J.D.. STENGEL-RU_
TOVÿSKI S. , SCHWINGER E.. eds. - 

prenaral Diagnosis, pp. :+-+0,
Enke, Stuttsan. 1979.

s. SneSCU IN4., SMYTH D.R. - Absence of silver bands in human
Robertsonian rranslocârion chromosomes. Cyoge"et Citi Ceiet, 1sîg,
24. 122-125.

6. CREAU-GOLDBERG N., GEGONNE A,, DELABAR J.. CO.ql{lr c.. cABANrs rvr.o., sreurlrN ol-ruhieÂiJ C..
C_RO^UCHI J. (de), - Maternal origin of a de nouo balanced
!(rrqzlq) rdenrified by ers-2 polymorplism. Hum Genet, 1987. 76,
396-398.

7 DUTRILLAUX 8.., LEJEUNE J" - Etude de [a descendance des
rnorv^,dus porreurs d'une translocation tlDq;Dq). Ann Génét, tllO, tS,
I l- 18.

8. EMBERGER J.M., RODIERE M.. ASTRUC J.. BRUNEL D, -ltnltqryC de Prader Witli et transtocarion (l5ll5). jnn Génét, tgj|,
20.297-3W.

9. ENGEL E,. McGEE 8.J.. HARTMANN R.C.. ENGEL de MONT-
MOLLIN M. - Two leukemic.peripheral btood sremtrniJduring iiuie
transformation of chronic myelbgeàous leukemia in a D/D traîsloca-
tion carrier. Cvtogeneucs, 1965.4: 157-170.

IO. EVANS J A.. CÀNNING N.. HUNTER A.G.W.. MARTSOLFJ.T..
RAY M.. THOMPSON D.R., HAMERTON J.i. I-À .ytogen"ti.
survey of 1.1 069 newborn infants. IIL An analysis of rtre signi'ficinie
and cytologic behavior of the Robertsonian anâ reciprocal îransloca-

.. trons. Lÿtogenet Cell Genet, 1979,20,96-123.tt. rORMlG4 L. de. LE MAREC 8., SERVTLLE F., GILGEN-
KRANTZ S. - Translocations robertsoniennes et conseil genetiq*. .l
Cénét Hum, 1988. -i6. l5-20.

12, FRYNS J,P,, KLECZKOWSKA A., VAN DEN BERGHE H. _ RO.
bertsonian t(Dq:Dq) translocations in man. "/ Càn7i Ui^, |SAZ,- jb,
r01-1i7.

13, FRYNS J.P,. KLECZKOWSKA A., KUBIEN E,. VAN DER BER.
GHE H. - Excess of mental retardation and/or congenital malforma-

. . tion in reciprocal rranslocarions in man. Hum Cenet,'tgSi. zZ, lA.14. FRYNS J.P. - Anomaties ctrromoiômiqr"iTiiriiiureii'ruec phéno_
_ - type anormal . J Genét Hum. 1988, J6. 33_36.
15, GOSDEN J.R., GOSDEN C,M., LAWRIE S.S., MITCHELL A.R.

- The fate of DNA sarellites I. II, tII and ribosomal ôNe in a fami_
lial dicentric chromosomes 13-14. Hum Genet, l9ig. it, i}t-t+t.

16. GOSDEN J.R.. GOSDEN C.M.. LAWRIE S.S.. BUCKTON K,E.
- Satellite DNA loss and nucleolar organizer acriuitv in man indivi-
Çg! with a de novo chromosome l3-ï4 transtoiaiiôn. Ctin Cenet.
1979, t5,518-529.

17. HURLEY J.Er., PATHAK S, - Elimination of nucleolus orpanizersin a case of 13:14 Robertsonian transloiàii"i. kii'ôr:iit." iE;i: ji.
t69-173.

18 {4.çgBS p.A., MELVTLLE M.. RATCLTFF E.s.. KEAY A.J..
SYME J. - Cytogeneric survey of tt OSO ni;-born inlants.Ann Hum
Genel. 1971.3i.359176

19. KIRKELS V.G.H.. HUSTINX T.W.J.. SCHERES J.M.J.C. _ Habi-tual abortion and translocarion (22q:22q), ,n.*p..i.à transmission
from a-mo_ther to her phenorypically ndimal ,lrüÀÀi;;. Clin Genet.
1980, i8,456461.

20. KOHNO S.. SANBERG A.A. - 
phl posirive CML in a t3:14 rrans_

_ location cawier. Med. Pediarr Oncol, tqZ'A, S, 6i-OJ 
'- "' '

21, LU_CIANI J.M., GUICHAOUA M.R.. MATTEI A.. MORAZZANIM.R..- Pqchyrene analysis of a man with a lJq:l.lq irànslocation and
rnrertrhly, Lytogenq Cell Cenet. 1994.39, ll-22.'

22. MATIEI M.G., MATTEI J.F., AYME S., ctRAUD F. _ Dicentric
Robeilsonian rranslocation in man : lT.urLJiiuoiàU uv R. C. ana rrr
banding. Human Genet,1979. jr. J3-38.

23. MIKKELSEN M., BASLI A_.. DOULSEN H. _ Nucleotar organizer
f C19p in translocations involvin g acrocenrric chromr*i".i. Cl,irgTrri
Cell Genet, 1980.26, t1-ZI.

24. NIELSEN J., RASMUSSEN K. - Autosomal reciprocal rranslocation
and 13;14 translocations: a population study. Cl[n Ginet, 1976, 10,
t6l-t77 .

2s. !4lt{4u R., JOHANNSON w.. GROTE W.. DORNER K..TOLKSDORF M. - Inrerstirial-d_ele-tjoq of chromosoÀe f: involvinl
the region 13q14. Hum Genet, 1987, 77, ZgZ-293.

26. PRADER WILLI CONFERENCE. - Am J Med Cenet. tgï7.28,
779-924.

27 
"U-!it-ed,,Nltigns. 

Ioniz]ng Radiations : sources and biological ef-
lects. United Nations Scientific Committee on the Effects oiAtomic
Radiation 1982. Report to rhe General ÀiiemUir,-. *iii:innexes. Uni-
ted Nalions sales publication. E g2 IX g. Unired Nations Ny 19S2.

28, VELASQUEZ S-, ARECHAVALA E.. MARQUEZ.MONTER H.
- Translocation 21:14 in a case of chronic myèloiJ leukemia with
chromosome Phl. 1n: ARMENDARES S., LISKER R. eds. _ Vth
Congress of Hum Genel,.Mexico. abstr 434. i976.

29. WENNSTROM J., SCHRODER ,, - A t(l3qt4q) famity wilh the
translocation and a Philadelphia chromosome ii oire meniUer. ffam
Genet, 1973, 20,'11-73.

30. ZANKL H., HAHMANN S. - Cytogenetic examination of the NOR
activity_ in a proband with t3:13 iraislocation ;;à-i;'h., relarives.
Hum Genet. 1978, 43, 275-279



VoLUME 32
N. i - 

1989

- AMIENS:
Centre de Gynécologie Obstétrique. Cylogénétique :

AMI

- BESANÇON:
CHU St-Jacques. Cytogénétique : BEl

- BORDEAUX:
Hôp. Haut-Lévêque. Pessac. Hématologie : BO7
Maternité Hôp. Pellegrin. Cytogénétique : 8O2

- BREST:
Fac. Médecine et CHU. Cytogénétique : 8,9,

- CAEN:
CHU Côte-de-Nacre'. CAI
CHRU Clémenceau. Néonatalogie , CA2

- CHAMBERY:
CH Lab Cytogénétique : CHl

- CLEBMONT-FEBBAND:
Hôtel-Dieu. Cytogénétique et Fac. Médecine. Histo-
Embryo-Cytogénétique : CFl

_ DIJON :

Fac. Médecine. Cytogénétique : D/7

- GRENOBLE:
Hôp. Sablons. Cytogénétique et Biol. Reprod. : GFl
Fac. Médecine. La Tronche. Cytogénétique et Biol
Reprod. : GR2

- LE HAVRE:
CHG Anatomo-Pathologie. Cytogénétique : LHl

- LILLE :

Biologie Médicale : L/7

- Hôp. Calmette. Cytogénétique : L/2
CH St-Philibert : [/3

- LIMOGES:
Fac. Médecine. Cytologie et Cytogénétique : LM1

_ LYON:
Hôp. E. Herriot. Hématologie. Cytogénétique : lY7
Fac. Médecine Nord. Histo-Embryo-Cytogénélique :

LY2

- MABSEILLE:
Fac. Médecine. Génétique : MA I
Fac. Médecine Nord. Embryo-Cytogénétique : MA2
U242 INSERM. Hôp. Timone. Génétique Médicale:
MA3

- MONTPELLIER :

Centre Transfusion : MO,

- MULHOUSE:
Centre Hospitalier : MUl

_ NANCY:
Centre Transfusion Sanguine : NAl

_ NANTES:
Hôtel-Dieu, Cytologie Cytogénétique et Fac. Méde-
cine. Histo-Embryo-Cytogenétique : NN7
Maternité CHR, Lab Diagnostic Antenatal Cytogéné-
tique:NN2

- NICE:
Fac. Médecine. Pathol. Cellulaire et Génétique : N/7

- NÎMES:
Fac. Médecine. Cytologie Clinique et Cytogénéti-
que: NMI

GROUPE D E CYTOG Ë,NÉTICIENS FRANÇAIS

LIST OF CYTOGENETICS LABORATORIES IN FRANCE

- Classification by towns

- Codes give an indication of the town by 2 [etters. and an identification of
the laboratories by numbers. These codes are used for references in the analysis
of chromosomal abnormalities (tables I to XXII).

- ORLEANS:
Hôp. de La Source. Cytogénétrque : OB7

- PARIS :

CHU Bichat. Histo-Embryo-Cytogénétique : pA7
CHU Broussais. Hôtel-Dieu. Histo-Embryo-Cytogé-
nétique . PAz
CHU Cochin-Port-Royal. Histo-Embryo-Cytogénéti-
que: PA3
Hôp. St-Vincent-de-Paut. Cytogénétique : pA4
CHU Lariboisière-St-Louis. Centre Hayem. Cytogé-
nétique : PA5
Hôp. F. Widal, Histo-Embryo-Cytoqenetique : pA6
cHU Necker-Entants Matades. U rz3 TNSERM:
PA7
CHU Necker-Enfants Matades. Cytogénètique : pAg
CHU Paris-Ouest. Hôp. Ambroisé-pâre, Cytogéneti-
que: PA9
CEBIOP. U 73 INSEBM. Châreau de Longchamp :

PAlO
CHU Pitié-Salpêtrière. Cytogénétique : pA7 
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CHU St.Antoine. Embryo-Cytogénétique : pA 72
lnstrtut Curie. UA 620 CNBS : PAlg
Hôp. Val-de-Gràce : PAl4

- PAB|S-Banlieue :

CHU Bicêtre. Histo-Embryo-Cytoqenétique : pÂ r5
CHU Bobigny Histo-Embryo-Cytôgenérique : pAl6
CHU Créreit. Fac. Médecirie. Cÿtodenetidue : pAlZ
CEN Fontenay-aux-Roses. Gêné-tique'Expérimàn-
tale: PA|S
Gif-surYvette. Biologie et Génétique Evolutive :

PA19
Gif-surYvette. CNRS. GpDp: pAZO
Jouy-en-Josas. INRA-CNRZ : pA27
Vittejuif. TNSERM U ZS3 : pA22
Versailles. lnst. Hématologie. Cytogénétique : pA27

_ POITIERS:
Hôtel-Dieu. Histologie : pOi
Fac. Médecine. Histologie : pOZ

3['.Lî.S''fl :;,:iü,:t:Ëtditvtosénétique:Po3

- RENNES:
CHU. Fac. Médecine. Histo-Embryo-Cytogénétique :

REl

- FIOUEN :

CRTRS Génétique Humaine : AO7
Hôp. Charles-Nicolle. Anatomo-pathol.Cytogénéti-
que: RO2

- SAINT.ETIENNE :

CHU. Cytogénétique : SE7

- STRASBOURG:
Fac. Médecine. Histo-Embryo-Cytogénétique : Sf/
Hospices Civils. lnst. Puériculture : SIZ

- TOULOUSE:
CHU Purpan. CRTS : IOl

- TOURS:
CHR Bretonneau. Unité Génétique : IR7

- VERSAILLES:
lnstitut Hématologie-Cytogénétique : yE7


