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To the Editor:
Fusion of ELL-associated factor 2 (EAF2) with ELL is
related to myeloid leukemia development [1]. Loss of
expression and deletion of EAF2 is common in prostate
cancer and EAF2 expression blocks prostate cancer
growth, suggesting that EAF2 might have tumor sup-
pressor gene (TSG) functions [2]. However, the roles
of EAF2 in colorectal (CRC) and gastric (GC) cancers
are not known. About one third of CRC and GC have
defects in mismatch repair that can cause microsatellite
instability (MSI). TSGs are often observed to have mu-
tations at monocleotide repeats in high MSI (MSI-H)
GC and CRC [3]. We hypothesize that EAF2 gene
might harbor frameshift mutations at its A8 repeat that
would result in inhibition of the EAF functions and play
a role in tumor development. For this, we studied the
A8 repeat in 79 high MSI (MSI-H) CRCs, 45 microsat-
ellite stable/low MSI (MSS/MSI-L) CRCs, 34 MSI-H
GCs and 45 MSS/MSI-L GCs by single-strand confor-
mation polymorphism (SSCP) assay. After SSCP, Sanger

DNA sequencings were done in the cancers with mobil-
ity shifts in the SSCP to confirm the mutations [4].

We found a type of somatic frameshift mutation in
seven CRCs (7/79, 8.9%) and one GC (1/34, 3.0%)
with MSI-H phenotype, but there was none in those
with MSS/MSI-L (CRCs (0/45) and GCs (0/45))
(Fisher’s exact test, p = 0.001). The mutation was a de-
letion (c.334delA (p.Thr112GlnfsX30) in the coding re-
gion. We also attempted to find whether there was intra-
tumor heterogeneity (ITH) in the EAF2 frameshift mu-
tation, which is known to play a role in cancer evolu-
tion as well as treatment resistance in cancer. We stud-
ied 16 cases of CRCs with 4–7 tissue fragments per
CRC. Three of the 16 CRCs (18.8%) showed the dele-
tion mutation (c.334delA) in different tissue regions
(Table 1), indicating ITH of the EAF2 mutation existed
in CRC.

In earlier studies, evidence of TSG inactivation in
EAF2 was found in other cancers, but neither in CRC
nor GC. In the present study, we found EAF2 frameshift
mutation, and provided evidence of its inactivation in
MSI-H CRC and GC. The EAF2 mutation would pro-
duce truncation of EAF2 protein, which resembles a
loss-of-function mutation. Truncated EAF2 mutants
might inhibit its TSG activities [5] and might contribute
to pathogenesis of MSI-H cancers. We identified ITH of
EAF2 frameshift mutation in CRCs, suggesting a possi-
bility that EAF2 mutation occurred during tumor pro-
gression rather than during tumor development.
Although ITH is known to influence on clinical out-
come of cancer patients, it was not possible to define
clinical feature of the cases with ITH due to small
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number of the mutated cases. Based on our preliminary
data, further studies are needed to define the clinical
implication of EAF2 mutation.
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Table 1 Intratumoral heterogeneity of EAF2 mutation in colorectal cancers

Case Regional biopsy sites Mutation status ITH status

#1 #2 #3 #4 #5 #6 #7

CRC3 WT WT WT WT WT WT n.d. Wild type Non-ITH

CRC15 WT WT WT WT WT WT WT Wild type Non-ITH

CRC26 c.334delA WT n.d. WT WT WT WT Mutation ITH

CRC27 WT WT WT WT WT WT WT Wild type Non-ITH

CRC34 WT WT WT WT WT WT WT Wild type Non-ITH

CRC35 WT WT n.d. n.d. n.d. WT WT Wild type Non-ITH

CRC39 WT WT WT WT n.d. WT WT Wild type Non-ITH

CRC41 WT n.d. WT WT n.d. WT WT Wild type Non-ITH

CRC43 WT c.334delA WT n.d. n.d. c.334delA n.d. Mutation ITH

CRC45 c.334delA c.334delA c.334delA WT c.334delA c.334delA c.334delA Mutation ITH

CRC47 WT WT WT WT WT WT WT Wild type Non-ITH

CRC48 WT n.d. n.d. WT WT WT WT Wild type Non-ITH

CRC49 n.d. WT WT WT WT WT WT Wild type Non-ITH

CRC51 WT WT WT WT n.d. WT WT Wild type Non-ITH

CRC53 WT WT WT WT WT WT WT Wild type Non-ITH

CRC55 WT WT n.d. n.d. WT WT WT Wild type Non-ITH

n.d.: not done, ITH: Intratumoral heterogeneity, CRC: colorectal cancer
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