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The Paris Nomenclature
While gathered in Paris for the Fourth Inter-

national Congress of Human Genetics in September
1971, some 50 scientists actively engaged in cyto-
genetic research took the opportunity to meet to-
gether during the few days before the Congress to
discuss nomenclature of human chromosomes.
This meeting could hardly have been more timely.
It came a sufficient period after the development of
the three main classes of banding techniques for
almost all the participants to have had some personal
experience of one or more of the methods and yet
insufficient time had passed for a profusion of
different nomenclature systems to have found their
way into the literature.
The objective of the group was to see if a system

of nomenclature could be agreed upon which fully
and unambiguously described each chromosome and
chromosome region revealed by the new techniques
and which was, at the same time, compatible with
the nomenclature recommended five years pre-
viously at the Chicago Conference.
The results of the meetings of both the full group

and of the Standing Committee appointed to formu-
late a system of nomenclature for individual chro-
mosome bands are published, as was the previous
report on chromosome nomenclature, by the
National Foundation in their 'Birth Defects:
Original Article Series' (1972, 8, part 7). Con-
sideration of this small volume shows how well the
meeting succeeded in its self-appointed task.
Agreement was reached on the numbering of indi-
vidual chromosomes, on the numbering of indi-
vidual bands, on a short system of nomenclature for
describing structure rearrangements by breakpoints,
and on a detailed system for the nomenclature of
structural rearrangement incorporating a complete
description of the rearranged chromosome or
chromosomes. The comprehensiveness and quality
of the report go a long way to atone for the rather
long delay in publication.
When considering the description and nomencla-

ture of individual chromosomes, precedence was
given to the fluorescent method because it ante-

dated all other techniques. The numbering system
published by Caspersson, Lomakka, and Zech (1971)
was adopted: a system compatible with the number-
ing of those chromosomes previously identified on
the basis of length, centromere index, autoradio-
graphic characteristics, and location of secondary
constrictions. For historical reasons the designa-
tion of the additional chromosome associated with
Down's syndrome was retained as No. 21 although
it is now known to be smaller than No. 22.

For the purpose of describing specific parts of
chromosomes utilizing their banding pattern, three
ground rules were stated. First, that each chromo-
some would be considered to consist of a continuous
series of bands with no interband regions. Second-
ly, that the chromosome arm would be divided into
regions (a region being an area between two distinct
and easily recognizable morphological features) and
bands (a band being a part of a chromosome clearly
distinguishable from adjacent parts by virtue of its
lighter or darker staining intensity). Thirdly, that
the regions and bands would be identified by num-
bers, the numbering always starting at the centro-
mere and proceeding distally. Provision was also
made for the subdivision of the presently recognized
bands, if and when this became necessary.
Using this system any part ofthe karyotype can be

defined by reference to the chromosome number, the
arm, the region, and the band. Thus, 13q32 refers
to the second band in the third region of the long
arm of chromosome No. 13. If in the future this
band is resolved into a number of sub-bands the
designation 13q32-1 would refer to the most proxi-
mal of the sub-bands.
The short system for describing rearrangements is

undoubtedly the method which will be used most
widely as it is concise and nonambiguous. Further-
more it represents only a slight alteration of the
Chicago nomenclature with the break points in-
cluded in the definition. The chromosome num-
ber is given, followed by the sex chromosome con-
stitution, followed by a symbol for the structural
rearrangement, followed in parentheses by the
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The Paris Nomenclature

chromosome or chromosomes involved, followed in
a separate set of parentheses by the break points.
This sounds lengthy but is in fact easy both to write
and to read and, furthermore, lends itself very easily
tocontraction. Forexample46,XY,t(3;13)(p21;q31)
gives a complete description of a translocation be-
tween the short arms of a chromosome No. 3 and the
long arms of a chromosome No. 13 and this can
easily be contracted to t(3 :13) when referred to sub-
sequently. Furthermore the break points need only
be given the degree of precision which the cyto-
geneticist sees. Thus t(3;13)(p2l;q3) refers to a
translocation with one break point somewhere in the
third region of the long arm of chromosomes No. 13
while t(3 ;13)(p2l ;q2 or 31) refers to a translocation
where the break in the long arm of chromosome
No. 13 is situated somewhere in the second region or
in the first band of the third region. Therefore, the
degree of precision with which a break point is re-
corded can always be of the same order as the actual
observation.
The detailed system for defining chromosome

rearrangements is similar to the short system except
that instead of recording break points in the second
set of parentheses, the entire altered chromosome or
chromosomes are defined by a series of symbols and
break points. This results in a rather lengthy de-
scription, as is clearly shown by the examples in the

report. However, while the longer system is un-
unlikely to be widely used it is useful in the unam-
biguous description of an abnormal chromosome
itself, as opposed to the rearrangement which gave
rise to it.
A considerable number of contractions and sym-

bols, additional to those used in the report of the
Chicago Conference, have been introduced and
defined. In fact the cytogeneticist will find it diffi-
cult to think of a rearrangement, the nomenclature
of which has not been covered in the report.

Familiarity by usage with the Paris nomenclature
will undoubtedly reveal both the strengths and the
weaknesses of the system. However this report is a
timely and eminently useful document which, if it is
as widely adopted as it deserves to be, will enor-
mously increase ease of communication between
cytogeneticists the world over. Any inconsistencies
or difficulties can be the subject of a future nomen-
clature meeting at the time of the Fifth International
Congress of Human Genetics. Meantime the
thanks of all interested in human genetics are due
to everyone who contributed to this report.
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