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Short Communication
The Paradoxes of Neoantigenes in
Predicting Better Prognosis of Cancer

Increased neoantigens of cancer generated by mutations are reported to be associated with
favorable prognosis of cancer patients. The interesting findings contradict the notions that cancers

were caused by accumulation of gene mutations. The explanation of more efficient immunosurveillance
provoked by the neoantigens contributes to the better outcomes also contradicts many more facts, i.e.,
the immunosurveillance in nature is inflammation which is a term of pathologist. The cancer related
inflammation is widely accepted as a cancer promoting fact; more efficient immunosurveillance would
result in more apoptosis of cancer cells. However, increased apoptosis were known to be associated with
worse prognosis. Moreover, increasing evidence has shown that the expression of immune suppressing
genes such as PD-1, PD-L1 and CTLA-4 were associated with better prognosis of cancer patients.

Dear Editor

The increased neoantigens in the tumor with the prognosis
of cancer patients is rather an interesting topic. Recently two
papers, one published in Science by McGranahan et al. [1], and
an earlier one published in Genome Research by Brown et al.
[2], both showed that increased neoantigens generated by gene
mutations are associated with favorable outcomes of patients
in non-small cell lung cancer, melanoma, colorectal cancer,
and tumors from brain, breast, ovaries and kidney. The authors
believed that more efficient immunosurveillance targeted at
the neoantigens is the underlining mechanism.

However, the story may not be that simple. The findings and
their explanation invoke numerous controversies. At first, the
somatic mutation theory (SMT) which is the classic, and still
the dominant cancer theory today, holds that carcinogenesis is
the results of accumulated gene mutations. By inference, more
gene mutations should be associated with worse prognosis of
cancer patients. The increased neoantigens are generated by
more gene mutations. So both the above referred findings are
contradicting the SMT theory. This paradox does not mean
that the findings of the two papers are not reliable; instead, it
detracts scores from the SMT theory, which has encountered
fierce criticisms in recent years [3].

Next we see a few more paradoxes from their explanations.
Firstly, if increased neoantigens predicts better outcomes
due to more efficient immuosurveillance, how could cancer

ever develop? Secondly, increased neoantigens attract more
immune cells to the cancer tissue. In pathology, the situation is
called inflammation. And it is well accepted that inflammation
stimulates cancer development, progression, and metastasis.
Notably, the father of cancer immunology ---Dr. Prehn, who
first showed convincingly the existence of cancer immunity in
1957, insisted that immune reaction facilitates carcinogenesis
and cancer progression, and thus called for suppression
of immunity to treat cancer [4,5]. Thirdly, more efficient
immunosurveillance caused increased neoantigens should be
associated with increased apoptosis in cancer. However, more
apoptosis are generally associated with higher malignancy and
worse outcomes of cancer patients [6,7]. Pathologists believed
that the so-called “resistance to apoptosis” as a hallmark of
cancer was a delusion created by molecular biology [7]. Finally,
although the inhibition of PD-1and PD-L1 is now a gold rush in
developing the treatment of cancer, increasingly more evidence
have shown that increased PD-1 and PD-L1 expression are
associated with better prognosis of the cancer patients [8-13],
and so is the CTLA-4 [14]).

In conclusion, we like the findings of the above discussed
papers, but do not think that their explanations could hold up.
Accordingly, their calls for stimulation of immune function
in the treatment of cancer are also in doubt. We suggest
more discussions in cancer theory based on these findings—
paradoxes push sciences advance.
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