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SHANK2-FGFR1: A Novel
FGFR1 Rearrangement in a
Patient with Intestinal Adeno-
carcinoma

Sir,

The FGFR gene rearrangements, such as FGFR1, FGFR2 and
FGFR3,  have  been  found  in  a  variety  of  cancers,  including
cholangiocarcinoma, bladder cancer,  breast cancer,  thyroid
cancer, head and neck cancer, lung cancer, and liver cancer.1,2

FGFR1/2/3 fusions were detected in 3.5% of patients with squa-
mous cell lung cancer and 1.3% of patients with non-small cell
lung cancers (NSCLC).3 Here, we describe a novel FGFR1 rear-
rangement (SHANK2-FGFR1) in a intestinal adenocarcinoma
patient.

A 55-year male presented to hospital with fever for more than
two months. Colonoscopy showed multiple polyps of colon, and
a polyp 20 cm away from anus was consistent with the change
of  intramucosal  adenocarcinoma.  Laparoscopic-assisted
Dixon surgery was performed. A large tumor of 3×2 cm in the
upper rectum was found during the surgery. The postoperative
pathological examination showed protuberant type of well to
moderately  differentiated  adenocarcinoma  (Figure  1),  and
about 10% of the area was poorly differentiated adenocarci-
noma; and the tumor invading the superficial muscle layer.

Figure 1: Histopathologic image of formalin fixed and paraffin embedded
section of the tumor. The tumor is well to moderately differentiated
adenocarcinoma. (H&E, ×200).

In  order  to  find  an  accurate  treatment,  next-generation
sequencing  (NGS)  analysis  was  performed  on  the  paraffin-
embedded specimens. The analysis revealed a novel SHANK2-
FGFR1 fusion (Figure 2A). This SHANK2-FGFR1 fusion was gener-
ated by the fusion of exons 1–11 of SHANK2 to exons 9–24 of

FGFR1 (Figure 2B). No other variants were found except for a
concomitant FGFR1 and CCND1 amplification. SHANK2-FGFR1
fusion has not been reported so far in intestinal adenocarci-
noma. This fusion retains the complete kinase domain of FGFR1
gene, which may lead to the activation of FGFR1 gene.

Figure 2: Next-generation sequencing results of SHANK2-FGFR1 fusion.
(A) The snapshot of SHANK2-FGFR1 by Integrative Genomics Viewer. (B)
Schematic representation of the domain structure of the SHANK2-FGFR1
fusion protein.

Tyrosine kinase inhibitors (TKIs) have been used successfully
in  chronic  myeloid  leukaemia  (CML)  treatment.  Currently,
several TKIs have been described as treatment alternatives in
the 8p11 myeloproliferative syndrome (EMS).4,5 Among them,
ponatinib is the third-generation TKI that can effectively inhibit
the activity of kinases, such as Bcr-Abl/PDGFRA/FGFR/KIT. FDA
has approved ponatinib for the treatment of FGFR alteration--
positive  CML  and  Philadelphia  chromosome  positive  acute
lymphoblastic leukemia (ALL) patients. Meanwhile, a clinical
trial of ponatinib for the treatment of solid tumor patients with
FGFR gene mutation/amplification/fusion is underway (NCT0
2272998). In addition, several novel FGFR inhibitors that selec-
tively target FGFR1/2/3 have potential anti-tumor activity; and
are currently in clinical trials. For example, the phase II clinical
trial of BGJ398 for solid tumors carrying FGFR genomic varia-
tion has been completed (NCT02160041), and the NCI-MATCH
clinical  trial  of  AZD4547 is  also  being carried  out  (NCT024
65060).

In summary, this is the first report of a novel SHANK2-FGFR1
rearrangement in a patient with intestinal adenocarcinoma.
Hopefully, this new type of fusion can be helpful for the future
application of FGFR1 inhibitors to alleviate the progression of
tumors after the patients fail in multi-line therapy.
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