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Prostate cancer ranks the fifth among the top ten male cancers in Taiwan. There
were approximately 5,000 new patients in 2015, and nearly 1,200 patients died of
prostate cancer each year. Nonetheless, about two-thirds of newly diagnosed cases are
localized prostate cancer, that is, non-metastatic prostate cancer. Localized prostate
cancer can be divided into low risk, intermediate risk and high risk prostate cancer, and
1/3 is metastatic prostate cancer, which is advanced prostate cancer. In recent years,
blood test for prostate specific antigen (PSA) has been widely used, and the proportion
of localized prostate cancer has gradually increased. The clinically indicators for
diagnosis and tracking treated prostate cancer patients mainly rely on prostate specific
antigen PSA and imaging. However, about 5 percent of prostate cancer patients have
very low PSA (< 4 ng/ml), but with high tumor grading (Gleason score). This group of
patients is more likely to develop hormonal resistance disease and the survival
prognosis is much poorer. Development of new detection methods for predicting

prostate cancer is important for clinical treatment and tracking.

Natural killer (NK) cell plays an important role in human immune system. It can
help one organism fighting against the external pathogen and internal cancerous cells.
Therefore, the activity of NK cells (NKA) is believed to be associated with the existence
of cancers. NK cells which were characterized with non-specific toxic effects can also
secrete a variety of cytokines regulating the immune system to Kkill certain cancer cells
or infected cells. If cells infected with a virus or tumor cells showed no MHC-I, or
exhibiting abnormal molecules, NK cells release immediately perforin directly to the

target cells and cause cell dying and apoptosis. The entire duration of action takes only
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a few minutes. By innate and acquired immunity, the human body can achieve

prevention and control of tumor cells, and eliminate microbial invasion.

This study was conducted by assessing the activity of NK cells to predict the
prognosis of prostate cancer. Blood samples were drawn before and four to six weeks
after prostatectomy to analyze the number and activity of NK cells, the surface receptors:
NKG2A and NKG2D, PSA, white blood cells (WBCs), along with C-reactive protein
(CRP). Analysis of exosomes in blood were also performed. The NKA was determined
by the NK Vue® Kit test method, which measures the interferon-y (IFN-y) released by
the NK cells. This study found that the activity of NK cells was evidently reduced in
prostate cancer patients than in healthy participants. For patients undergoing
prostatectomy, the postoperative activity of NK cells was measurably improved than
before surgery. Meanwhile, with the surgical intervention, a significantly lower
expression of surface receptors NKG2A (inhibitory receptor) was detected than
preoperatively. In addition, postoperative NKA was significantly lower in patients with
positive margins than in patients with negative margins. Therefore, NK cell activity
could be combined with PSA to enhance the accuracy of clinical treatment and future

follow-ups

NKA is currently known to be related with small vesicles released by cancer cells,
called tumor derived exosomes. It has been confirmed that exosomes can alter the
functions of recipient cells via their harboring molecules such as miRNAs, mRNAs and
proteins; however, the exact mechanism is not well established. The exosomes released
from prostate cancer cells will bind to the receptors on NK cells to activate NKA before
the direct physical contact between tumors and NK cells. After activating NK cells, the
NK cell receptors will be internalized and degraded, and the NKA will be diminished.
Finally, prostate cancers may survive. In our research, the exosomes in the blood of
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patients before and after prostatectomy were co-cultured with NK-92 cells for 24 hours.
The expression of the activated receptor NKG2D on the surface of NK cell co-cultured
with exosomes after prostatectomy had an upward trend compared with that before

surgery.

The exosomes in the blood of healthy participants and patients before
prostatectomy were also co-cultured with NK-92 cells, and the expression of NKG2D
on NK-92 cells co-cultured with exosomes of healthy participants was also higher. That
Is, the exosomes of patients will affect the expression of NKG2D receptors on the
surface of NK cells, which may affect the activity of NK cells. The effort will continue
to study the correlation between the expression of NKG2A and exosomes, analyze the
composition of the surface ligand proteins on the exosomes before and after
prostatectomy, and change the important ligands on the exosomes (using neutralizing
antibodies or inhibitory agents) to find the most important ligands that affect the NKA
in order to find the most appropriate inhibitor. It is hoped that it can be used clinically
in the future to improve the patient's autoimmunity, increase the cure rate of prostate

cancer, and provide a more comprehensive immunotherapy method.

Key Words: prostate cancer, natural Killer cell, natural Kkiller cell activity, exosome,

radical prostatectomy
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% 3-2. Paired comparisons of variables before and after prostatectomy

Preoperative ji= Postoperative /=t P value
BARME e 411.86 871.57 0.002
NKVue (pg/mL) (156-895.6) (431.63-2000)
pARAE i i E 7.24 (3.91-11.64) 7.82 (4.78-13.67) 0.223
NK cell number (%)
CD56"/CD16 /CD3™ (%)  0.003 (0.002-0.005)  0.004 (0.002-0.006)  0.432
CD56%™/CD16/CD3™ (%) 0.145 (0.075-0.219)  0.160 (0.091-0.231)  0.219
CD56"€"/CD16 /CD3: 0.026 (0.014-0.046)  0.020 (0.011-0.045)  0.068
CD56%"/CD16/CD3 ratio
PSA (ng/mL) 9.74 (7.28-14.94) 0.016 (0.012-0.036) <0.001
NKG2A (FI) 384.29 (263.9- 326.56 (257.69 0.039
512.20) -540.27)
NKG2D (FI) 594.01 (352.79- 534.41 (344.81- 0.272
859.25) 722.75)
NKG2D:NKG2A ratio 1.37 (0.87-2.29) 1.47(0.97-2.12) 0.149
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List of abbreviations

PSA: prostate-specific antigen

WBCs: white blood cells

CRP: C-Reactive Protein

IFN-y: Interferon gamma

NK cell: Natural killer cell

NKA: the activity of NK cells

ADT: androgen-deprivation therapy
APCs: Antigen Presenting Cells

DCs: Dendritic Cells

PBMC: peripheral blood mononuclear cell
ELISA: Enzyme-linked immunosorbent assay
TEM: transmission electron microscopy

IQR: Interquartile Range
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HLA: human leukocyte antigen

TILs: tumour-infiltrating lymphocytes

BCR: biochemical recurrence
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