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Codon 172 in the IDH2 gene is a mutational hotspot in tall cell
carcinoma with reversed polarity of the breast
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We read with interest the case report by Zhang et al. (1)
in a previous issue of Gland Surgery (February 2021) that
described a case of tall cell carcinoma with reversed polarity
of the breast (TCCRP) with a genetic analysis using
targeted next-generation sequencing (1). Histologically,
the tumor presented by Zhang et al. (1) appeared to show
typical histologic features of TCCRP characterized by tall
columnar cells with reversed nuclear polarity, arranged in
solid and solid papillary patterns (2). In addition, an IDH?2
mutation was detected in the breast tumor, genetically
supporting a diagnosis of TCCRP. TCCRP is a distinct
breast cancer subtype characterized by frequent IDH2
mutations (in 80-90% of cases), while IDH?2 mutations are
extremely rare in unselected breast cancer cases (3,4). In
the paper by Zhang ez al. (1), the results of IDH2 mutation
detection were shown in Figure 4A. The authors interpreted
the genetic result as IDH2 p.R120G, a novel mutation,
rather than IDH2 R172 and described the need to consider
the presence of an IDH2 mutation at other sites than codon
172 in the discussion section.

IDH?2 mutations have been reported in various tumors,
such as glioma, acute myeloid leukemia, cartilaginous
tumor, cholangiocarcinoma, angioimmunoblastic T-cell
lymphoma, and sinonasal undifferentiated carcinoma and
are assumed to play an important role in the carcinogenesis

of these tumors (5-7). A mutational hotspot region in the
IDH? gene is codon 140 in acute myeloid leukemia, while
the great majority of IDH2 mutations in the remaining
histologic types occur at codon 172 (5,7). To our knowledge,
an IDH?2 mutation at codon 120 has not been reported (or
else is extremely rare), regardless of the histologic type.
Therefore, we verified the results of DNA sequencing in
the study by Zhang et 4/. (1) and realized that the mutation
interpreted as p.R120G by the authors was actually
p-R172G, one of most common IDH2 R172 mutations in
TCCRP, along with p.R172S and p.R172T (Figure I) (3,9).
To date, approximately 60 cases of TCCRP with
sequencing analyses for the IDH?2 gene have been reported
in the English literature (3,9,10). The mutational regions
previously reported in IDH2-mutated TCCRP cases are
limited to codon 172, although, due to the relatively small
number of TCCRP cases reported thus far, the presence
of exceptional TCCRP cases with other types of IDH2
mutations than R172 cannot be absolutely denied. Several
commercially available immunohistochemical mono-specific
and multi-specific antibodies against IDH2 mutations at
codon 172 have been developed (11), and the diagnostic
utility of IDH2 R172 immunohistochemistry for IDH?2
R172-mutated tumors, including TCCRP, has been shown
in previous studies (9,10). Therefore, the IDH2 R172
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Figure 1 The mutation in this report was analyzed with the VarSome browser (https://varsome.conv/) (8). (A) IDH2:¢.358A>G (p.Arg120Gly)
resulted from an analysis with the transcript ID (NM_001289910.1) given in the paper by Zhang ez 4l. (1) (B) IDH2:c.514A>G (p.Argl72Gly)
resulted from an analysis with the transcript ID (NM_002168.4). The results of these two sequences are identical, and which transcripts are

used as references can influence the identification of codon numbers.

immunohistochemistry for TCCRP presented by Zhang
et al. (1) may help confirm the presence of an IDH2 R172
mutation (not a novel mutation).
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