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II. 成果の概要（総括研究報告） 
 
本研究では、悪性黒色腫と肺がんの抗 PD-1 抗体治療おける治療効果予測バイオマーカー

と治療標的の同定、さらにその制御法の検討を目標とし、臨床検体を用いた解析を行った。 
 
本研究実施のために必要な臨床検体を収集・保存するために、悪性黒色腫と肺がん患者で

抗 PD-1 抗体治療症例において、多施設共同臨床研究を計画し、倫理審査委員会の承認が得

られた計画から、主に血液検体の収集を開始し、70 症例以上を収集、保存し、可能な症例

では治療効果の判定を行った。また、未治療腫瘍組織の解析のために、肺がんと悪性黒色腫

の手術症例 100 例以上を収集、保存した。 
 
新規のバイオマーカー解析技術の開発のために、血液中の各種エクソソームの濃縮・分離

技術を開発・評価し、悪性黒色腫や肺がんで、少量の血液を用いて血液全エクソソームやが

ん細胞由来エクソソームの測定評価が可能であることを明らかにした。血液中の循環がん細

胞の測定評価では、異なる循環がん細胞解析回収装置を、ヒトがん細胞を用いて検討したが、

回収効率や回収量は十分でなく、本研究における採血量で、他の測定項目と同時に循環がん

細胞を測定するには課題があることが判明した。 
 
臨床検体を用いた診断・治療標的の同定のために、悪性黒色腫の抗 PD-1 抗体治療症例で

すでに治療効果が判定された症例において、末梢血中サイトカイン・ケモカインを測定した

ところ、治療前値で 2 種類、治療 7 週後の変化で 2 種類の分子で、PR 症例と PD 症例で差

が認められ、今後の症例数を増やした解析により、予後予測バイオマーカーとなる可能性を
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検証予定である。肺がんでは各種免疫細胞の免疫染色法と網羅的遺伝子解析法を用いて、肺

扁平上皮がん・腺がん、喫煙・非喫煙で特徴的な免疫状態が検出され、これらは、抗 PD-1
抗体などの免疫療法の予後予測バイオマーカーとなる可能性が示唆された。 
 

 
In this study, to identify biomarkers and therapeutic targets for melanoma and lung 

cancer patients who are treated with anti-PD-1 Ab, we have collected and evaluated 
various clinical samples. 

 
To collect and preserve clinical samples to accomplish this study, we have planned 

various collaborative studies with multiple departments and institutions. After approval 
by ethics committees in each institution, we began to collect clinical samples, mainly 
blood samples, and so far collected and preserved more than 70 samples from patients 
with melanoma or lung cancers. We have evaluated responses to anti-PD-1 Ab therapy 
in some patients. In addition to the clinical samples from patients treated with anti-PD-
Ab, we obtained surgery excised tumor samples from patients with lung cancer or 
melanoma before other cancer therapies to evaluate immunopathology of tumor tissues. 

 
To develop new measuring methods for biomarker identification, we have attempted to 

set up new enrichment and separation techniques for various exosomes in peripheral 
blood. We have developed evaluation methods for total and cancer cell derived exosomes 
from a small amount of blood of patients with melanoma and lung cancer. To evaluate 
circulating tumor cells (CTCs), we have evaluated multiple machines to measure CTCs. 
However, we found some difficulties to reliably measure CTCs from a limited amount of 
blood available in this study.  

 
 To identify targets using clinical samples for development of new diagnostic and 
therapeutic strategies, we measured multiple cytokines and chemokines in peripheral 
blood of melanoma patients who were treated with anti-PD-1 Ab and their clinical 
responses have already been determined, and found that 2 cytokines and chemokines at 
pretreatment and other 2 cytokines and chemokines at 7 weeks after the therapy were 
different between responders (PR) and non-responder (PD), indicating that they are 
possible biomarkers to predict clinical outcome following anti-PD-1 Ab therapy. We plan 
to confirm these factors by evaluating more samples in the future. We have evaluated 
immune-status of tumor tissues obtained from patients with lung cancer using 
immunohistochemical and gene expression analyses, and found some cells and molecules 
responsible for the differential immune-microenvironments in non-small cell lung adeno 
cancers and squamous cancers with or without smoking habit, indicating that they are 
possible candidates for biomarkers predicting responses to immunotherapies including 
anti-PD-1 Ab therapy. 
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