
Fishing for a better language
Stuart Schwartz, PhD

For most school children, sometime either in elementary
school or middle school, they are informed that they need to
begin to learn a second language, one different from their na-
tive tongue. Although some will always continue to remember
and use the second language, many forget most of what they
are taught the moment they leave high school. Studies have
shown that students aremost adept at learning languages when
they are younger and as you become older it becomes more
difficult to master the new language. Unfortunately for cyto-
geneticists, we don’t begin to learn our new language, the lan-
guage of cytogenetic nomenclature until our 20’s and 30’s. The
language came about in 1960 at the Denver Conference, as it
became obvious that there was a need to be able to describe
cytogenetic results, especially abnormal findings.1 It was essen-
tial to have the ability to transmit results from lab to lab and
from lab to physician. This nomenclature became modified
over the next 10 years, and after the initiation of banding, re-
fined at the Paris Conference in 1971.2 Most of us have heard
multiple stories of the initiation and refinement of this lan-
guage and terminology, such as the origin of the short (p) arm
and long (q) arm. It is essential, however, to realize what a
daunting task it was to start when there was no information
and to build a language from scratch. It is probably the most
remarkable achievement in language since Tolkien developed
multiple languages for Lord of the Rings. We owe an immea-
surable debt to all those scientists involved in the initiation and
development of the nomenclature. This nomenclature has un-
dergone continual changes over the past 30 years, with the
most recent in 1995, through the International Standing Com-
mittee for Cytogenetic Nomenclature, when the ISCN 1995
publication first included FISH (fluorescence in situ hybridiza-
tion) nomenclature.3

As detailed by Mascarello et al.4 in this issue of Genetics in
Medicine, the FISH nomenclature introduced in 1995 has not
stood up as well, as has the original conventional cytogenetic
nomenclature. Through the use of 7 different CAP (College of
Pathologists) surveys involving FISH, they analyzed 15 chal-
lenges to determine how effectively and consistently the FISH
nomenclature was used. From these challenges, the CAP re-
source committee, who knew that the current nomenclature
works exceedingly well with conventional cytogenetics to de-
scribe abnormalities, wanted to test if the nomenclature also
worked with the utilization of FISH. Surprisingly, they showed
that there was incorrect FISH syntax in 11% to 49% of the
responses from the participating laboratories. More specifi-
cally, they showed that overall, the laboratories did better with

microdeletions than with either aneuploidy interphase de-
scriptions or interphase cancer descriptions. They indicated
that in only 5 of 14 challenges that they tried to score was the
80% consensus criteria met to allow scoring a challenge by the
CAP resource committee. This number is much lower than
that for the conventional cytogenetic challenges. It is some-
what surprising that there was difficulty by laboratories with
both the SNRPN probes and X and Y probes in transplants, as
delineated by these authors. However, it is not at all surprising
that the laboratories had difficulties with probes studying
BCR/Abl and Tel/AML1 fusions. For the detection of the BCR/
Abl fusion, there are several different probe sets used to detect
the fusion of these two genes. Each of these probe sets will give
different interphase FISH patterns, making it more difficult to
develop a consistentway of describing the fusion. Additionally,
when using the BCR/Abl and Tel/AML1 probe sets to detect
fusions, even when the fusion is present, there is sometimes a
concomitant deletion of either part of the gene or possibly the
entire gene, thusmaking the description by FISH analysis even
more difficult. These are only a few examples, but they cer-
tainly illustrate some of the problems regarding the FISH no-
menclature as it currently exists. In addition, with the sequenc-
ing of the majority of the human genome, many more unique
sequence probes can and will be used to describe cytogenetic
structure, also complicating nomenclature as multiple probes
might be used for its ultimate description.
In a review of their study, Mascarello et al.4 noted that the

current FISH nomenclature was not suitable for Proficiency
Test purposes, impractical for databasemanagement, butmost
importantly impractical for clinical test reporting. The CAP
resource committee has done a superb first step in identifying
and quantifying a problem in the utilization of the current
nomenclature when FISH is used. It is a challenge for the ISCN
Committee to improve upon the current nomenclature that is
consistent and able to describe all types of abnormalities. The
CAP resources stated, “it is the value of such a system for com-
municating observations between Geneticists and for catalog-
ing cytogenetic data in amanner that readily fosters correlation
with clinical observation.”4 In order to better achieve this goal
and improve the limitations of the nomenclature, they have
suggested to expand nomenclature guidelines by setting stan-
dards for the following: (1) probe designation; (2) band level
for probes target; (3) when low-frequency cell types should be
included; (4) order of normal cell lines in bone marrow trans-
plant patients; (5) inclusion of control probes; and (6) listing of
Y chromosome probes in XX nuclei. Additionally, they indi-
cate that they believe that not all of the information currently
in the karyotypes should in fact be listed in the karyotypes. For
example, they believe that the probe names, rather than being
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part of the karyotype should be listed in the reports, just as the
banding is (e.g., G-banding). All of their criticisms and sugges-
tions in the manuscript are valid and thought provoking. How-
ever, as we are all familiar with, every change that is made, in
any system, does not always have its intended consequence and
may not always improve the situation. For example, although
removing the probe name from the karyotype will make the
nomenclature less cumbersome, if a lab sends a sample to an-
other lab for analysis, they may only report the karyotype and
not the additional information. It is therefore incumbent on
the ISCN Committee to evaluate these suggestions as well as
other obtained from workers in the field to determine how best
the nomenclature can be altered. As detailed above, this will
not be an easy task, as many probes can have a number of
findings and many uses, many not originally intended. Addi-
tionally, not only will this committee need to review all of the
FISH nomenclature currently used, but they should become
proactive and review new probes as they become released by
companies or investigators and develop appropriate nomen-
clature as the probes are put into use. This will not be an easy
task due to the number of probes currently available, their
varied uses, and the frequency with which more probes are
released. However, a systematic approach to all the probes is
needed to develop more consistency in the nomenclature.

The CAP proficiency tests are an excellent vehicle to con-
tinue to test the effectiveness of the nomenclature that we are
using. It is obviously premature to test the use of this nomen-

clature in a graded system, but as refinements are made, the
effectiveness of these changes certainly can be continued to be
tested as ungraded challenges in these tests to monitor how
well everyone is doing with the nomenclature. Over the years,
the scientists in our field have done excellent work with keep-
ing abreast of changes and modifying both methodology and
description of the abnormal findings. There is no doubt the
ISCN Committee will be able to make the appropriate modifi-
cation needed. Lets hope that within the next couple of years,
we will no longer be fishing for a language, but will rather have
hooked improvements that can be cast out to the scientific
Genetic community.
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