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平成 25 年度～平成 29 年度「私立大学戦略的研究基盤形成支援事業」 

研究成果報告書概要 

１ 学校法人名 昭和薬科大学    ２ 大学名 昭和薬科大学 

３ 研究組織名    大学院薬学研究科 

４ プロジェクト所在地 東京都町田市東玉川学園 3-3165 

５ 研究プロジェクト名 生体分子コバレント修飾の革新的解析拠点形成  

６ 研究観点    研究拠点を形成する研究 

７ 研究代表者 

研究代表者名 所属部局名 職名 

山本 恵子 薬学部 教授 

８ プロジェクト参加研究者数  9 名 

９ 該当審査区分 理工・情報 生物・医歯 人文・社会 

１０ 研究プロジェクトに参加する主な研究者 

研究者名 所属・職名 プロジェクトでの研究課題 プロジェクトでの役割 

山本 恵子 
医 薬 分 子

化学・教授 

コバレント修飾型医薬品の創

製

新規概念の医薬品創製

のパラダイムを提案す

る。テーマ 1 の代表。 

田村 修 
薬化学・教

授 

医薬品代謝産物の抱合体合

成 

医薬品のコバレント代謝

産物の一般合成法を確

立できる。 

石戸 聡 

統 合 感 染

免疫学・教

授 

(現:兵庫医

科 大 学 病

原 微 生 物

学講座・教

授) 

ユビキチンおよびユビキチン

様分子による翻訳後修飾の

解明

ユビキチン修飾の生理

学的ならびに病理学的

意義を明らかにできる。

伊東  進 
生化学・教

授 
コバレント修飾異常と疾患

生体の恒常性維持に対

するコバレント修飾の重

要性を明らかにできる。

テーマ２の代表。

水谷 顕洋 
薬 物 治 療

学・教授 

多重コバレント修飾を介した

細胞内環境の統合的調節機

構解明 

多重コバレント修飾パタ

ーンによる細胞内環境

を明らかにできる。 
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渡邊 泰男 
薬理学・教

授 

カルシウム信号系のコバレン

ト修飾応答性 

カルシウム受容分子の

コバレント修飾相互作用

を明らかにする。 

小椋 康光 

衛 生 化 学

研究室・教

授 

(現:千葉大

学 大 学 院

薬 学 研 究

院 予防薬

学研究室・

教授) 

生体防御における有機金属

コバレント結合の形成・解離

の分子機構の解明 

環境汚染・毒性発現のト

レードオフから脱却する

ための衛生薬学の新知

見を得る。 

テーマ 3 の代表。 

濵本 知之 

臨 床 薬 学

教 育 研 究

セ ン タ ー ・

応 用 薬 物

治 療 学 部

門・教授 

プロテオミクス解析と PK-PD 

解析を組み合わせた効果的

な抗菌薬療法の確立 

PK-PD 解析による迅速

かつ効果的な抗菌薬の

個別化医療への貢献。 

山崎 浩史 
薬 物 動 態

学・教授 

医薬品から生成するヒト反応

性代謝物の検出と評 

ヒトでの医薬品の反応性

代謝物を介する生体成

分修飾に伴う毒性発現

機構の解明。 

（共同研究機関等） 

 
   

 

＜研究者の変更状況（研究代表者を含む）＞ 

旧 

ﾌﾟﾛｼﾞｪｸﾄでの研究課題 所属・職名 研究者氏名 プロジェクトでの役割 

生体防御における有機

金属コバレント結合の

形成・解離の分子機構

の解明 

衛 生 化 学 研 究

室・教授 
小椋 康光 

環境汚染・毒性発現のト

レードオフから脱却する

ための衛生薬学の新知

見を得る。 

テーマ 3 の代表。 

（変更の時期：平成 27 年 3 月 1 日） 

 

 

新 

変更前の所属・職名 変更（就任）後の所属・職名 研究者氏名 プロジェクトでの役割 

薬物動態学研究室・

教授 
薬物動態学研究室・教授 山崎 浩史 

ヒトでの医薬品の反応

性代謝物を介する生

体成分修飾に伴う毒

性発現機構の解明。

テーマ 3 の代表。 
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旧 

ﾌﾟﾛｼﾞｪｸﾄでの研究課題 所属・職名 研究者氏名 プロジェクトでの役割 

ユビキチンおよびユビ

キチン様分子による翻

訳後修飾の解明 

統 合 感 染 免 疫

学・教授 
石戸 聡 

ユビキチン修飾の生理

学的ならびに病理学的

意義を明らかにできる。 

（変更の時期：平成 28 年 6 月 1 日） 

 

 

新 

変更前の所属・職名 変更（就任）後の所属・職名 研究者氏名 プロジェクトでの役割 

- - - - 

 

 

旧 

ﾌﾟﾛｼﾞｪｸﾄでの研究課題 所属・職名 研究者氏名 プロジェクトでの役割 

プロテオミクス解析と

PK-PD 解析を組み合

わせた効果的な抗菌薬

療法の確立 

医療薬学教育研

究センター・教授 
濵本 知之 

PK-PD 解析による迅速

かつ効果的な抗菌薬の

個別化医療への貢献。 

（変更の時期：平成 28 年 4 月 1 日） 

 

 

新 

変更前の所属・職名 変更（就任）後の所属・職名 研究者氏名 プロジェクトでの役割 

医療薬学教育研究

センター・教授 

臨床薬学教育研究センタ

ー・応用薬物治療学部門・

教授 

濵本 知之 

PK-PD 解析による迅

速かつ効果的な抗菌

薬の個別化医療への

貢献。 
 

 

 

 

１１ 研究の概要（※ 項目全体を１０枚以内で作成） 

（１）研究プロジェクトの目的・意義及び計画の概要 
１ 研究目的・意義   

化学工業・医薬品化学の進歩により、本来自然界に存在しない様々な化合物が合成され、これらの新規化合物

が生体内分子とコバレント修飾することにより、新たな生体内分子とのコバレント化合物が見出されている。加え

て生体内では、タンパク質が一過性に様々なコバレント修飾を受けることで細胞内シグナル伝達を行っている。

本研究プロジェクトは、質量分析装置等を用いて、迅速に様々な生体内分子のコバレント修飾を定性・定量分析

できる拠点形成を行う。 

 

２ 研究計画・研究方法   

疾患ベースとした細胞内分子コバレント結合部位の同定とコバレント修飾によるシグナル伝達に関する研究、血

中・尿における医薬品を含めた外来異物と生体内分子間新規コバレント修飾の同定・定量に関する研究、創薬

を視野に入れた生体内タンパク質と人工基質間のコバレント結合に関する研究を行う。加えて、モデル人工基質

から様々な化合物の合成、生体内分子と外来異物の抱合体合成を行い、代謝産物等の質量分析解析法の改

良に繋がる研究を行う。また、毎年アジア圏の研究者と国際交流も行う。 
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（２）研究組織 
研究体制   

大学院薬学研究科所属の教授を中心とした計画研究班、若手研究者主体の公募研究班より構成される。計画

研究班は、有機化学、分子細胞生物学、環境毒性学、臨床薬理学等、多岐にわたる 9 名の先端研究を行う教授

陣から成っている。また、アジア圏から毎年本プロジェクトに関連する著名な研究者並びに若手研究者（博士課

程学生含む）を招き、国際シンポジウムを開催する。 

（３）研究施設・設備等 
【主な研究施設】 ハイテクセンター内生体分子解析室―１及び２、化学系総合研究室―１、組織培養室。機器

分析研究施設、実験動物研究施設 

 

【主な設備】 質量分析装置(qTOF LC/MS システム、アジレント 6550QTOF LC/MS システム)、共焦点顕微鏡

（ニコン、A1RSi）、セルソーター（ソニー、SH800AC）、P2 仕様 SPF 区域設備（FRP バイオ 2000）、オープンフィー

ルド行動解析システム【H ハイスル-P】F-LocoScan-H 

（４）研究成果の概要 ※下記、１３及び１４に対応する成果には下線及び＊を付すこと。 

テーマ1 （1.山本 恵子、2.田村 修）、テーマ2（3.石戸 聡、4.伊東 進、5.水谷 顕洋、6.渡邊 泰男）、テーマ3（7.

小椋 康光、8.濵本 知之、9.山崎 浩史）以下通し番号にて記載。 

 

＜優れた成果が上がった点＞ 

 

1 山本 恵子 

① 転写因子であるペルオキシソーム増殖因子活性化受容体（PPAR）を蛍光標識するために、共有結合型リ

ガンドを in silico 解析を用いて設計し、合成に成功した。＊1-① 

② 合成した共有結合型リガンド候補化合物の PPAR コバレント修飾について質量分析装置を用いて解析した

結果、コバレント修飾するリガンドを見出し、修飾能力についても明らかにした。＊1-② 

③ 共有結合型リガンドによる標的タンパク質（PPAR）の修飾部位を X 線結晶構造解析により明らかにした。＊

1-③ 

④ Turn-On 型蛍光プローブを開発し、転写因子であるビタミン D 受容体（VDR）と PPAR の標識に成功した。＊

1-④ 

⑤ VDR の共有結合型リガンドの創製に成功した。＊1-⑤ 

 

2 田村 修 

① Maremycin 類、特に Michael アクセプターである maremycin D1 の合成を行うことができた。＊2-① 

② Michael アクセプターである phaeosphaeride 類の合成を行うことができた。＊2-② 

③ non-NMDA グルタミン酸レセプターに結合する neodysiherbaine A の合成を行うことができた。＊2-③ 

④ 窒素選択的な活性を有するアシル化剤の開発を行うことができた。 

 

3 石戸 聡 

① 胸腺において MHC class II が MARCH-VIII によって制御を受けていることを明らかにした。  ＊3-① 

② ユビキチン化が様々な細胞にて MHC II の輸送を制御していることを明らかにした。  ＊3-② 

③ MHC II ユビキチン化の抑制によって樹状細胞の機能低下がおこることを明らかにした。  ＊3-③ 

④ MARCH ユビキチン化酵素は新規の基質認識機構を持っていることを明らかにした。  ＊3-④ 

 

4 伊東 進 

① TMEPAI ファミリーの C18ORF1 が TGF-βシグナルを抑制した。 ＊4-① 

② TMEPAI ファミリーが、YAP シグナルを阻害することで、がん細胞増殖抑制する可能性を見出した。＊4-② 

③ TMEPAI 遺伝子欠損マウスが消化管腫瘍自然発症を抑制する可能性を見出した。＊4-③ 
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④ TGF-β / Smad3 シグナルが AhR/Arnt 複合体解離を介して、CYP1A1 遺伝子発現を抑制した。＊4-④ 

⑤ TMED10 が TGF-β受容体の複合体形成を阻害することで、TGF-βシグナルを抑制した。 ＊4-⑤ 

 

5 水谷 顕洋 

① IRBIT の N 末に存在する複数のリン酸化部位は、責任リン酸化酵素とその機能から、３つのグループに分類

された。＊5-① 

② group1: Ser62, Ser64, Ser66 は、AGC kinases によりリン酸化され、IP3R との結合親和性を高めた。＊5-② 

③ group2: Ser68, Ser71, Ser74, Ser77 は、CaMKs+CK1 によりリン酸化され、リン酸化依存的結合を示すいずれ

の標的にも必須のリン酸化部位であった。＊5-③ 

④ group2: Thr80, Ser82, Ser85 は、CK2 によりリン酸化され、NBCe1 との結合にのみ要求されるリン酸化部位

であった。＊5-④ 

⑤ IRBIT を脱リン酸化する酵素として、カルシニューリン、PGAM5 が候補分子として同定された。 

 

6 渡邊 泰男 

① 核内に局在するカルモデュリンキナーゼ IV の活性イオウ分子による部位特異的 S-ポリスルフィド化修飾に

よって、下流の遺伝子転写活性が抑制されていることを見いだした。さらに、これらの現象が小胞体ストレス

時に作動していることを示唆した。＊6-① 

② 活性イオウ分子のユニークな生理機能の 1 つである細胞内タンパク質の修飾について、これまでのシステ

インのチオール基の化学修飾との関連性について述べた。＊6-② 

③ NO 合成酵素の部位特異的リン酸化の意義が、NO 産生低下に加えて、活性酸素産生増加であることを発

見した。このことが、8—ニトローcGMP の産生を介して神経保護作用に寄与していることを示唆した。＊6-③ 

④ 一過性脳虚血モデルをもちいて、歯状回で NO 合成酵素の部位的的リン酸化が発症後うつ状態に関与して

いること示唆した。＊6-④ 

⑤ NO 合成酵素による NO 産生がニコチン受容体刺激による細胞内カルシウムイオン流入を増強することを見

いだした。＊6-⑤ 

⑥ MAP キナーゼの下流で働く p90 リボゾーマルＳ６キナーゼ１（RSK-1）が、部位特異的コバレント修飾（S−グ

ルタチオン化）を受けて活性が阻害されることを発見した。RESK-1 は NO 合成酵素リン酸化により NO 合成

を阻害しているので、MAP キナーゼシグナルによる NO 産生制御を示唆した。＊6-⑥ 

 

7 小椋 康光 

① 動物や植物体内で生成されるセレン代謝物が植物に再吸収されると、メチルセレノグルタチオンを経てセレ

ノアミノ酸に変換されることを示した。 

② 高等植物がテルル含有アミノ酸、すなわちテルルが炭素との共有結合を有する代謝物を生合成することを

明らかにした。 

③ 高等植物における類金属の蓄積性の差異を定量的に解析した。 

④ ICP-MS と ESI-Q-TOF-MS との感度差を克服するため定量的な解析を行い、生体試料の分析に与える影

響を明確にした。 

⑤ 培養細胞内で、亜セレン酸がセレノシアン酸に代謝されることを示し、その生合成に活性シアン種が関与し

ていることを示唆した。 

 

8 濵本 知之 

① 供試菌株の 16S リボソーム RNA 遺伝子の可変領域を挟む保存領域に対する、今回用いたプライマーを用

いて得られる PCR 産物の約半分の塩基配列数の 1 本鎖 DNA 60 mer およびその相補鎖との混合物、2 本
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鎖 DNA 60 bp について、移動相をアセトニトリル：20 mM トリエチルアミン（1：1）として ESI-MS で測定するこ

とで、各鎖のほぼ正確な分子量を得ることが出来た。 

② 未知の菌株の PCR 産物を ESI-MS で測定して実際に得られた分子量から菌種を同定するためのデータベ

ースを作成し、約 95％をカバーすることが出来た。 

 

9 山崎 浩史 

① ヒト P450 3A 人工染色体を有するマウスにてサリドマイド反応性代謝物コバレント結合由来と考えられる胎

児奇形発生を確認した。＊9-① 

② ヒト肝細胞移植マウスを活用し、ヒト型代謝物の生体内生成とコバレント結合についてサリドマイドを例として

明かにした。＊9-② 

③ 低用量の放射標識化合物を投与し、加速器質量分析 (AMS)を用いた高感度分析法で、異なる医薬品由来

の反応性代謝物のヒト肝組織中の個別タンパク質のコバレント結合を、個々の存在濃度と共有結合レベル

の逆相関から評価する方法を提唱した。＊9-③ 

④ 医薬品サリドマイドが核内受容体とのコバレント相互作用を介して反応性代謝物生成に関わるヒト P450 酵

素を活性化することを明かにした。＊9-④ 

⑤ サリドマイド類縁化合物ポマリドマイドおよびレナリドマイドについてサリドマイドとの構造の僅かな違いによ

る生体内動態と生体成分とのコバレント結合への影響について検討した。＊9-⑤ 

 

＜課題となった点＞ 

 

1 山本 恵子 

 細胞内における標的タンパク質のコバレント修飾の検出を試みたが、現時点で成功していない。 

 

2 田村 修 

 生体分子と結合する候補化合物の合成を行っているが、その結合実験はまだ行えていない。 

 

3 石戸 聡 

 新たな MHC II のユビキチン化制御の存在、その意義についての知見を得ることはできたが、在職中に自ら

が corresponding author として論文を発表することが出来なかった。それに伴い新たな研究費を獲得するこ

とが出来なかった。 

 

4 伊東 進 

 TMEPAI ファミリーによる YAP シグナル抑制の分子メカニズムまで追求することができなかった。 

 TMEPAI 遺伝子欠損マウスが消化管腫瘍形成を抑制したが、その分子機構解明に至らなかった。 

 

5 水谷 顕洋 

 IRBIT が細胞内で多重リン酸化されていることは明らかであるが、実際に細胞内で生じているリン酸化パタ

ーンを知ることは、技術的に困難であった。 

 

6 渡邊 泰男 

 カルモデュリンキナーゼが NO や ROS や活性イオウ分子 によってコバレント修飾を受ける概念は提唱でき

たが、同じシステインチオール基修飾の際の優位性についての検討が必要である。 
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7 小椋 康光 

 高等植物の産生する新規テルル代謝物 3 つのうち、2 つは同定したものの、残りひとつが未同定であった。 

 

8 濵本 知之 

 供試菌株での PCR 産物とほぼ同じ塩基配列数の 1 本鎖 DNA 113 mer およびその相補鎖との混合物、2 本

鎖 DNA 113 bp、供試菌株の PCR 産物については、今回検討した測定条件では正確な分子量は得られな

かった。 

 

9 山崎 浩史 

 医薬品を含めて化学物質の生体への影響を検討するために、毒性評価のバイオマーカー開発の必要性が

考えられた。 

 ヒト肝移植マウスを用いて、化合物の代謝・消失をより正確に把握するためには、肝で生成する代謝物の

尿中および胆汁中排泄への振り分けの種差を考慮することがポイントであると考えられた。 

 

＜自己評価の実施結果と対応状況＞ 

 

1 山本 恵子 

 核内受容体をコバレント修飾するための低分子リガンドを多数合成し、合成リガンドを用いて PPAR 及び

VDR のコバレント修飾に成功した。コバレント修飾の確認を ESI 質量分析や X 線結晶構造解析することで

構造生物学的に証明した。独創性の高い研究成果であると自己評価している。 

 PPAR の 2 段階修飾による蛍光標識及び VDR と PPAR の Turn-On 型蛍光プローブによる蛍光標識に成功

した。極めて独創性の高い研究成果であると自己評価している。 

 

2 田村 修 

 概ね，順調に推移した。 

 

3 石戸 聡 

 在職中の研究室にて定期的に研究ミーティングを行い、研究状況に関する議論を行うことによって評価を行

ってきた。その結果を推進体制の修正の参考とした。 

 

4 伊東 進 

 C18ORF1 及び TMED10 による TGF-βシグナル抑制機構については、分子機構の解明まで行うことがで

き、共に J. Biol. Chem.にその成果を報告できた。 

 TGF-β / Smad3 シグナルによる CYP1A1 遺伝子発現抑制の分子機構がほぼ解明され、今後専門雑誌に

投稿を予定している。 

 

5 水谷 顕洋 

 研究を遂行する上で、毎週１回研究室内で、２〜３ヶ月に１回は複数の研究室間で討論する機会を設け、研

究結果の吟味と展開について議論した。それをもとに、逐次方向修正を行った。 

 

6 渡邊 泰男 

 おおむね順調に進んだ。 
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7 小椋 康光 

 概ね当初計画通りの成果が得られた。 

 

8 濵本 知之 

 年 1 回開催される成果報告会で進捗状況の報告を行い、それに対する質疑応答を通して、研究推進の参

考とした。 

 

9 山崎 浩史 

 計画通りに進行した。 

 

＜外部（第三者）評価の実施結果と対応状況＞ 

 

1 山本 恵子 

 「コバレント修飾について、多彩な角度から研究を推進しており、それぞれのテーマで優れた成果を挙げて

いる。」との高い評価を得た。一方で、「In vitro において大きな進展が認められる。これまでの結果を踏まえ

た in vivo における研究成果が楽しみである。」との期待を寄せられ、細胞内でのコバレント修飾を多様な方

法で試みたが、成功に至っていない。 

 

2 田村 修 

 概ね良い評価であった。 

 

3 石戸 聡 

 毎年外部評価者からは私の研究姿勢に対する良い評価を得ることが出来、研究推進の原動力となった。そ

れをもとに共同研究の維持、自らの研究推進に全力を注いだ。 

 

4 伊東 進 

 TMEPAI ファミリーによる中皮腫進展阻害機序について：YAP と PY モチーフを介して結合することを見出し

ているが、詳細な分子機構解明までたどり着くことができなかった。 

 PDZK1IP1 による TGF-βシグナル抑制機序について：Smad4 と結合し、Smad4 の核内移行を阻害すること

を見出した。 

 BMP による軟骨分化に関わる細胞内分子の詳細な分子機構解明について：私達が同定したリン酸化酵素

に様々な変異を導入することで、BMP 刺激を介した non-Smad シグナルによるリン酸化酵素を介した軟骨

分化機構の一部を解明することができた。 

 TMED10によるがん化進展制御機構の解明について：担癌モデルマウスを用いることで、TMEPAIを過剰発

現させるとがん化が抑制され、逆に発現を抑制するとがんの進展が観察された。 

 

5 水谷 顕洋 

 １年に１回、外部評価者を招いた報告会を開催し、貴重な助言をいただいた。それをもとに、研究を展開し

た。上記成果⑤は、外部評価者の助言がなければ得られない結果であった。 

 

6 渡邊 泰男 

 H25年度評価結果：活性イオウ分子の生体への影響についての更なる研究の推進を期待する：活性イオウ

分子産生酵素精製に成功してアッセイ系を確立し、共同研究に資することが出来た。 
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 H26 年度評価結果：今後新しいタイプのシグナリング機構として、生理的役割が解明される事が期待され

る：シグナル標的酵素の検索を行い、カルシウム受容酵素群を候補として挙げ、そのうち 1 つを論文化する

ことが出来た。 

 H27 年度評価結果：生理的にも起こっている反応であるかが今後の興味深い点であると思います：活性イ

オウ分子関連酵素の発現抑制による生理的意義の解明ができて、現在論文作成中である。 

 H28 年度評価結果：生体内におけるチオール化合物の複雑な反応の解明が期待される：イオウ化修飾され

るシステインチオール基の酸化修飾を見いだし、現在論文作成中である。 

 

7 小椋 康光 

H25 

 技術進歩により新たに環境に拡散される物質、特に金属と生体との相互作用（コバレント結合）の研究は社

会的にも重要と思われる。 

 有機テルル化合物の生成、生体内動態、そして毒性についての興味深い発表であった。更なる研究の進展

を期待する。 

 植物によるテルルの代謝取り込みを酸化テルルを含むアミノ酸を初めて同定することで示すなど、顕著な成

果を上げている。引き続き、独自性の高い研究が進められると期待される。 

 

H26 

 必須元素セレンの細胞内代謝について積極的に研究を展開され、セレノシアネートという新しい代謝産物を

同定した。さらにセレノシアネートは蛋白質も修飾することを解明した。今後この修飾による蛋白質機能に対

する影響の解明を期待したい。 

 演題変更があり、植物におけるテルル代謝取り込みとその毒性に関する研究成果についての発表があっ

た。本年度は、新規含テルルアミノ酸誘導体の構造同定に成功するなど、順調に成果があがっている。    

 有機テルルの生体内代謝についての有意義な研究である。セレンとの対比から、本元素の毒性に対する新

たな知見を期待する。  

 

期待に応えられるよう、継続して研究を進めている。 

 

8 濵本 知之 

 外部評価委員から毎年計 5 回の評価を受け、プロジェクトの推進に役立てた。 

 学外評価委員から、感染症の病原菌を臨床現場で迅速に同定する方法論の確立を目指しているため、感

度の問題も含めて技術的な困難があるかもしれないが、臨床的に重要なテーマであるので根気よく研究を

展開していただきたい旨のコメントをいただき、より感度が高く ESI-MS で測定でき正確な分子量が得られる

ことを目指して測定法の検討を行った。また、データベース作成の必要性、同定の精度を上げるために 16S

リボソーム RNA 遺伝子の他の領域に対するプライマーについても検討する必要性の提言があり、前者につ

いては研究期間内で作成することが出来た。 

 

9 山崎 浩史 

 年度ごとの評価についても良好な評価を受けている。 
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＜研究期間終了後の展望＞ 

 

1 山本 恵子 

 研究①-③の概念は任意の標的分子、任意の機能性分子との組み合わせが可能である。したがって、他の

核内受容体に対してまた必要に応じて蛍光とは異なる機能を有する分子で修飾することができるため、波

及効果が高いと考えられる。 

 研究④の turn-on 型プローブはクマリンの誘導体である。クマリン骨格は医薬品や工業製品にも幅広く使用

され、研究が盛んである事から、様々な分野で応用が期待できる。 

 研究⑤では修飾部位がヒスチジンであることが明らかになった。ヒスチジンを標的として設計した化合物の

共有結合の例はない。X-線結晶構造解析により証明できたため今後、ヒスチジンへの共有結合を狙った医

薬品開発が期待される。 

 

2 田村 修 

 合成した化合物の活性試験を行う。 

 

3 石戸 聡 

 MHC II のユビキチン化異常が、2 型免疫応答の亢進による疾患（アレルギー）の原因となる可能性を得るに

至った。したがって、その機構の追求、臨床との関連性の探索を行い、アレルギー疾患発症の新たな機構

を提唱することを目指す。 

 

4 伊東 進 

 TMEPAI ファミリーによる YAP シグナル抑制の分子メカニズムまで追求する。 

 TMEPAI 遺伝子欠損マウスにおける消化管腫瘍形成分子機構の解明を行う。 

 

5 水谷 顕洋 

 IRBIT の多重リン酸化を生み出すリン酸化酵素群の同定はおおよそ終了したので、今後は、 

（１）これらリン酸化酵素が IRBIT をリン酸化する生理的な局面を追及する。 

（２）上記⑤で候補に挙がった脱リン酸化酵素が機能する生理的な局面を追及する。 

ことを重点に置き、IRBIT の多重リン酸化とその制御機構の生理機能を明らかにしていきたい。 

 

6 渡邊 泰男 

 活性イオウの変動を制御する細胞内シグナルの解析を行う。 

 活性イオウ分子によるミトコンドリア機能制御を解明する。 

 

7 小椋 康光 

 未同定のテルル代謝物の同定を果たしたい。 

 

8 濵本 知之 

 今回の研究期間内では、1 本鎖 DNA 113 mer およびその相補鎖との混合物、2 本鎖 DNA 113 bp では正確

な分子量が得られなかったので、正確な分子量が得られる測定条件をさらに検討する必要がある。それに

よって、実際の菌株の PCR 産物での測定が可能になる。 

 また、菌種同定の精度を上げるため、今回用いたプライマーだけでなく、他の 16SリボソームRNA遺伝子の

可変領域を挟む保存領域対するプライマーを用いた検討や、さらに薬剤耐性遺伝子に対するプライマーを
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用いた検討を行う。 

 上記が確立次第、感染動物を作成し、その検体からの検出法を確立して、実際の臨床検体での検討を行

い、感染症の原因菌の同定と保有する薬剤耐性因子の迅速な診断に貢献したい。 

 

9 山崎 浩史 

 ヒト肝移植マウスを用いた実験結果を原著論文として報告してきたことから、今後はこのヒト化モデルマウ

スへの関心が世界的に高まることが期待される。 

 

＜研究成果の副次的効果＞ 

1 山本 恵子 

 ①②③の研究を通して、査読者からのコメントにリガンドを足がかりに標的タンパク質を修飾した場合、リガ

ンドが残存すると指摘された。そこで、共有結合と同時にリガンドの解離が誘導される新規反応の開発を検

討した。その結果、蛍光団のクマリンで修飾できると考えた。副次的効果として研究④を実施することがで

きた。また、研究④の概念はタンパク質との修飾にとどまらず、低分子化合物の合成にも適用可能と考えら

れる。 

 

2 田村 修 

 金触媒による環化反応も開発できた。 

 オキシムの特徴を活かした反応を開発できた。 

 

3 石戸 聡 

 MHC II による抗原提示細胞の機能制御の存在が強く示唆される結果を得ることが出来た。 

 

5 水谷 顕洋 

 IRBIT がリン酸化依存的に結合する分子を探索していく過程で、ミトコンドリア関連分子を発見し、IRBIT が、

ミトコンドリア機能やオートファジーの制御に関わるという、新たな可能性が見出された。 

 

6 渡邊 泰男 

 細胞老化研究の基盤形成（活性イオウによるミトコンドリア機能調節）ができた。 

 

7 小椋 康光 

 セレンの代謝過程を解明する過程で、新規代謝物を見出し、その生成過程に“活性シアン種”と名付け、毒

性学のパラダイムシフトに繋がる成果を得ることができた。 

 

9 山崎 浩史 

 ヒト肝移植マウスを用いて、ヒトへの化学物質曝露時の体内動態を正確に予測することが出来る生理学的

薬物動態モデルの基盤を構築した。本成果は経済産業省の化学物質の毒性評価プロジェクト（生理学的

薬物動態モデルを活用する化学物質の体内動態評価技術の開発）へと発展した。 

 ヒト肝移植マウスのみならず、ヒト P450 3A 代謝酵素遺伝子を人工染色体にもつヒト型マウスが共同研究に

て確立でき、医薬品開発への応用が期待される。 
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１２ キーワード（当該研究内容をよく表していると思われるものを８項目以内で記載してください。） 

（ １ ）   質 量 分 析      （ ２ ）   タ ン パ ク 質 修 飾     （ ３ ）  コ バ レ ン ト モ デ ィ フ ァ イ ア               

（４）  金属触媒   （５）  有機金属   （６） 代謝的活性化 （７）  神経毒性     （８）  PK-PD 解析      

 

１３ 研究発表の状況（研究論文等公表状況。印刷中も含む。） 

上記、１１(４)に記載した研究成果に対応するものには＊を付すこと。 
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S: TGF-β/Smad signal inhibits benzo(a)pyrene-mediated genetic instability via suppression of CYP1A1 

gene. FASEB SRC "TGF-β superfamily: signaling in development and disease, (Lisbon, Portugal), July 9-14, 
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2017 ＊4-④ 

 Sano K, Amano S, Ouchi M, Shibasaki T, Aoki Y, Konishi A, Hiruma M, Obokata S, Sawada Y, Itoh F, 

Watanabe Y, Taketo MM, Kato M, Itoh S: Inhibitory action of TMEPAI in intestinal tumor. FASEB SRC 

"TGF-β superfamily: signaling in development and disease, (Lisbon, Portugal), July 9-14, 2017 ＊4-③ 

 石川 遼、河本恵理、福田和男、森彩里穂、岸 福子、正田卓司、小野寺祥子、服部隆行、栗原正明、内藤

幹彦、山崎 龍、中根孝久、岡本 巌、中野なおこ、伊東 進：プロテインノックダウン法を利用した YAP シグ

ナル阻害剤の開発。平成 29 年度日本生化学会関東支部例会（東京医科歯科大学 M&D タワー）2017 年 6

月 17 日 

 入江美樹、幾田鞠子、中野なおこ、佐野圭吾、伊東 進：YAP 阻害剤による抗腫瘍活性を in vivo イメージン

グで評価する。平成 29 年度日本生化学会関東支部例会（東京医科歯科大学 M&D タワー）2017 年 6 月 17

日 

 芝﨑哲平、佐野圭吾、天野翔瑛、大内舞美、青木佑太郎、小西 愛、比留間美帆、小保方汐里、澤田悠太

郎、伊東史子、渡邊 幸秀、武藤 誠、加藤光保、伊東 進：TGF-βシグナル抑制分子欠損によって誘導さ

れるがん抑制機構の解明。平成 29 年度日本生化学会関東支部例会（東京医科歯科大学 M&D タワー）

2017 年 6 月 17 日 ＊4-③ 

 斎藤裕紀、稲川俊彦、宮本 樹、伊東 進、Murcus Fruttiger、渡部琢也、伊東史子：血管内皮細胞特異的

TGF-βシグナル欠損が腫瘍形成に与える影響。平成 29 年度日本生化学会関東支部例会（東京医科歯科

大学 M&D タワー）2017 年 6 月 17 日 

 岸 福子、河本理恵、石川 遼、小野寺祥子、内藤幹彦、中野なおこ、伊東 進：新規 YAP 阻害剤による悪

性中皮腫細胞増殖抑制機構。平成 29 年度日本生化学会関東支部例会（東京医科歯科大学 M&D タワー）

2017 年 6 月 17 日 

 渡橋弘貴、尾嶋千遥、佐野圭吾、渡部琢也、高山健太郎、伊東 進、林 良雄、伊東史子：ミオスタチン阻害

ペプチドを利用した筋委縮改善効果。平成 29 年度日本生化学会関東支部例会（東京医科歯科大学 M&D

タワー）2017 年 6 月 17 日 

 中野なおこ、土屋祐樹、加古拳朗、梅嵜乾隆、佐野圭吾、池野聡一、重田将史、坂田宜夫、伊東史子、家

村修一郎、夏目 徹、伊東 進：TMED10 による TGF-βシグナル伝達抑制機構。平成 29 年度日本生化学会

関東支部例会（東京医科歯科大学 M&D タワー）2017 年 6 月 17 日 ＊4-⑤ 

 中野なおこ、土屋裕樹、加古拳朗、梅嵜乾隆、佐野圭吾、池野聡一、大塚愛理、中川愛、坂田宣夫、伊東

史子、家村俊一郎、夏目 徹、伊東 進：TMED10 は TGF-β受容体複合体形成を抑制し TGF-βシグナル伝

達を阻害する。第 39 回日本分子生物学会年会（横浜）2016 年 11 月 30 日-12 月 2 日 ＊4-⑤ 

 中野なおこ、服部隆行、内藤幹彦、伊東 進：転写因子 YAP を標的としたプロテインノックダウン法の確立。

第 75 回日本癌学会学術総会（横浜）2016 年 10 月 6-8 日 

 中野なおこ、正田卓司、服部 隆行、栗原正明、内藤幹彦、伊東 進：がん遺伝子 YAP を標的とした抗がん

剤開発。第 21 回日本癌分子標的治療学会（福岡）2017 年 6 月 14-16 日 

 

5 水谷顕洋 

 長谷川尚美、水谷顕洋、柏木舞、遠山卓、濵田浩一、森滉貴：中枢神経系における NBCe1-C の機能につ

いて。第 38 回 日本神経科学大会（神戸）2015 年 7 月 ＊5-① 

 菅井かれん、水谷顕洋、土居孝平、是永理那、加藤大、大島由規、梶山千英、川添綾華、濵田浩一：ミトコ

ンドリアの機能維持における IRBIT の役割。日本薬学会第 136 年（横浜）2016 年 3 月 ＊5-② 

 Gautam N, Sugai K, Doi K, Korenaga R, Kato D, Oshima Y, Kajiyama C, Kawazoe A, Ino K, Hamada K, Mizutani 

A: The Involvement of IRBIT in Autophagosome Formation. 第 39 回日本分子生物学会年会（横浜）2016

年 12 月 ＊5-④ 
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 長谷川尚美、遠山卓、森滉貴、佐藤沙弥香、竹中遥菜、白鳥瞳、水谷顕洋：アストロサイトにおける脳型

NBCe1 の膜局在に関わる結合分子の役割。第 39 回日本分子生物学会年会（横浜）2016 年 12 月 ＊5-

④ 

 川崎聡子、濵田浩一、伊藤諒、三森皐介、加藤心一郎、五月女諒介、波多野直哉、御子柴克彦、水谷顕

洋：IRBIT ファミリーと陰イオン交換体 SLC4A2/AE2 の相互作用の解析。日本薬学会第 137 年会（仙台）

2017 年 3 月 ＊5-② 

 五月女諒介、濱田浩一、三森皐介、伊藤諒、加藤心一郎、川崎聡子、波多野直哉、御子柴 克彦、水谷顕

洋：がん細胞における Shroom3 を介した IRBIT ファミリーの機能制御。日本薬学会第 137 年会（仙台） 

2017 年 3 月 ＊5-③ 

 伊藤諒、濵田浩一、川崎聡子、三森皐介、加藤心一郎、五月女諒介、波多野直哉、御子柴克彦、水谷顕

洋：AE2/SLC4A2 を介した IRBIT ファミリーによる細胞内 pH 調節は、細胞移動を制御している。日本薬学会

第 137 年会（仙台）2017 年 3 月 ＊5-① 

 遠山卓、古屋裕理、松田真悟、水谷顕洋：恐怖記憶に対する思春期発達依存的な卵巣切除の影響。日本

薬学会第 137 年会（仙台）2017 年 3 月 ＊5-② 

 長谷川尚美、遠山卓、白鳥瞳、竹中遥菜、森滉貴、佐藤沙弥香、波多野直哉、水谷顕洋：中枢神経系にお

ける NBCe1 の細胞膜輸送に関わる分子について。日本薬学会第 137 年会（仙台） 2017 年 3 月 ＊5-③ 

 

6 渡邊 泰男 

 渡邊泰男：（シンポ）Redox dependent regulation of CaM-pedendent enzymes and its physiological 

significance 「Novel regulation of Ca2+ signaling in physiology」。第 95 回日本生理学会大会（高松）2018 年 3

月 28-30 日 ＊6-①,②,③,④ 

 渡邊泰男：（シンポ）レドックス・活性イオウ制御型カルシウムシグナルの新展開「抗酸化レドックスと活性イ

オウによる解毒代謝機構の新展開」。第 44 回日本毒性学会学術年会（横浜）2017 年 7 月 10-12 日 ＊

6-①,②,③,④ 

 渡邊泰男：（シンポ）カルシウムシグナルのレドックス制御 「活性イオウと NO：レドックスシグナル研究の新

展開」。第 17 回日本 NO 学会学術集会（徳島）2017 年 5 月 19 日-20 日 ＊6-①,②,③,④ 

 渡邊泰男：カルシウム信号系のレドックス応答性（シンポ）。第 89 回日本生化学会大会（仙台） 2016 年 9

月 25-27 日 ＊6-①,②,③,④ 

 渡邊泰男：レドックスによるリン酸化シグナル制御機構（依頼講演）。生命医用工学の新展開（７）岡山大学

大学院自然科学研究科 生命医用工学専攻シンポジウム（岡山） 2016 年 9 月 12 日＊6-①②③④ 

 渡邊泰男：（シンポ）レドックス・活性イオウ制御型リン酸化シグナルの新展開。第 69 回日本酸化ストレス学

会学術集会 2016 年 8 月 30-31 日 ＊6-①,②,③,④ 

 渡邊泰男：カルモデュリンキナーゼ群のレドックス感受性の相違とその意義。平成 28 年度生理学研究所研

究会 オルガネラネットワークの制御機構とその生理的意義（岡崎、生理研）2016 年 7 月 28 日-29 日  ＊

6-①,②,③,④ 

 Watanabe Y: （シンポ）Mutual covalent modifications of NO and persulfide signaling. The 9th International 

Conference on the Biology, Chemistry, and Therapeutic Applications of Nitric Oxide., (Sendai),  May 20-22, 

2016 ＊6-①,②,③,④ 

 渡邊泰男：（シンポ）カルシウム信号系のレドックス応答性とその意義。東北大学脳科学シンポジウム「脳高

次機能とシグナル伝達」2015 年 12 月 5 日 ＊6-①,②,③,④ 

 Watanabe Y: Mutual covalent modifications of nitric-oxide and reactive sulfur spice. 生体分子コバレント修

飾の革新的解析拠点形成 第2回国際シンポジウム(昭和薬科大学、東京) 2015 年8月31日-9月1日 ＊

6-①,②,③,④ 
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 渡邊泰男：（シンポ）活性イオウ含有分子の分子標的。第 88 回日本薬理学会年会（名古屋）2015 年 3 月

25-27 日 ＊6-①,②,③,④ 

 渡邊泰男：（シンポ）活性イオウ含有分子による生体分子のシグナル応答。フォーラム 2014：衛生薬学・環境

トキシコロジー（筑波）2014 年 9 月 19 日＊6-①,②,③,④ 

 

7 小椋 康光 

 Ogra Y: Selenometabolome: The riddles of unique selenometabolites. The 7th Asia-Pacific Winter 

Conference on Plasma Spectrochemistry, (Matsue), November 12-17, 2017 

 Ogra Y: Toxicology of tellurium explored by speciation and identification of tellurometabolites. The 6th 

International Symposium on Metallomics, (Vienna, Austria), August 14-17, 2017 

 Ogra Y, Takahashi K, and Suzuki N (invited): Evaluation of naturally occurring selenocompounds on their 

nutritional availability. The International Selenium Seminar (ISS 2016), (Guangzhou-Shenzhen, 

China),October 20-23, 2016 

 Ogra Y (invited): Biosynthesis and biological role of selenocyanate. The 5th International Selenium Seminar 

2015, (Moscow-Yaroslavl, Russia), September 21-25, 2015 

 Ogra Y(keynote): Identification of a novel selenium metabolite and elucidation of its biological and 

toxicological roles. 5th International Symposium on Metallomics, (Beijing, China),September 9-12, 2015 

 Ogra Y(invited): Identification of a novel selenium metabolite in cultured cells and evaluation of its biological 

function. The International Se Seminar 2014, (Busan, Korea), October 16-18, 2014 

 

8 濵本 知之 

 山本健、宮﨑美子、高田公彦、増田豊、廣澤伊織、森元能仁、濵本知之：模擬患者参加型コミュニケーショ

ン実習が薬学生に与える教育効果について。日本薬学会第 138 年会（金沢）2018 年 3 月 

 新福七海、高木彰紀、増田豊、濱本知之：放射線による脂肪肝の誘発とカロリー制限による抑制。日本薬

学会第 138 年会（金沢）2018 年 3 月 

 荒木良介、計良貴之、加藤加奈恵、菱沼隆一、高木彰紀、増田豊、濵本知之、田中恒明、山田英紀：カル

ボプラチン・ペメトレキセド併用療法施行患者における重篤な血液毒性の発現に関する危険因子の検討。

第 26 回日本医療薬学会年会（千葉）2017 年 11 月 

 浅葉みず穂、高木彰紀、宇陀紗奈子、増田豊、鈴木啓司、山下俊一、濵本知之：メトホルミンの甲状腺乳

頭がん細胞株に対する増殖抑制機序に関する検討。第 61 回日本薬学会関東支部大会（東京）2017 年 9

月 

 小林大介、宇山佳奈、濵本知之、増田 豊、川上準子、佐藤憲一：経口抗がん薬副作用の自己組織化マッ

プ（SOM）を用いたビジュアル化と網羅的解析。日本薬学会第 137 年会（仙台）2017 年 3 月 

 福井楓、土肥弘久、萩原幸彦、堀口よし江、増田豊、北島潤一、高野昭人、千葉良子、濱島肇、濵本知

之、福森隆次、廣原正宣、小野寺敏、渡部一宏、山本美智子：実務実習事前学習における学習者の態度

評価の客観性と自己評価の検討。日本薬学会第 136 年会（横浜）2016 年 3 月 

 綾部秀範、真板桜子、山本健、小林茂樹、福嶋敬宜、濱本知之、キサンチンオキシダーゼ阻害作用を持つ

既存薬のラット L-アルギニン急性膵炎モデルに対する効果－第 2 報－。日本薬学会第 136 年会（横浜）

2016 年 3 月 

 橋本麻衣子、瀬角りほ、三村享、春日恵理子、松本 剛、本田孝行、濱本知之、山折大、大森栄：ESBL 産

生 E. coli を起因菌とする尿路感染症のリスク因子の探索。第 25 回日本医療薬学会年会（横浜）2015 年 11

月 

 石井恵、浅葉みず穂、鈴木啓司、山下俊一、濵本知之：ビグアナイド系糖尿病治療薬メトホルミンの抗がん

作用機序に関する検討。第 59 回日本薬学会関東支部大会（千葉）2015 年 9 月 
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 真板桜子、綾部秀範、小林茂樹、福嶋敬宜、濵本知之：キサンチンオキシダーゼ阻害作用を持つ既存薬の

ラット L-アルギニン急性膵炎モデルに対する効果。第 59 回日本薬学会関東支部大会（千葉）2015 年 9 月. 

 山口涼、真板桜子、綾部秀範、小林茂樹、福嶋敬宜、濵本知之：キサンチンオキシダーゼ阻害作用を持つ

既存薬のラット急性膵炎に対する効果。第 58 回日本薬学会関東支部大会（東京）2014 年 10 月 

 渡部一宏、串田一樹、土肥弘久、千葉良子、廣原正宣、北島潤一、高野昭人、萩原幸彦、濱島肇、濵本知

之、福森隆次、堀口よし江、山本美智子、田口恭治、戸田潤：薬学部 4 年生を対象にしたインスリン自己注

射針の穿刺及び血糖自己値測定の体験実習とその教育効果。日本薬学会第 134 年会（熊本）2014 年 3 月 

 芹澤彩香、濵本知之、大槻佳織、川上準子、佐藤憲一：がん分子標的治療薬副作用のインフォマティクス

を用いたビジュアル化と網羅的解析。第 57 回日本薬学会関東支部大会（東京）2013 年 10 月 

 廣原正宜、渡部一宏、寺田綾子、中村美樹、浜本知之、澁谷文則、戸田潤、大澤友二、薬物治療実践能

力の伸長 ～問題基盤型学習と実務実習の効果～。第 23 回日本医療薬学会年会（仙台）2013 年 9 月 

 

9 山崎 浩史 

 Yamazaki H:(口頭) “Human drug metabolism in humanized-liver mice and non-human primate models”. 

20th International Conference on Cytochrome P450~Biochemistry, Biophysics, Biotechnology~, (Düsseldorf, 

Germany), August 27-31, 2017 ＊9-② 

 Yamazaki H:(口頭) “Comparison of drug oxidations in humans, primates, and rodents”. 2015 JSSX / KAPS 

Joint Session, 30th JSSX Annual Meeting, (Tokyo), November 12-14, 2015 ＊9-② 

 Yamazaki H: (口頭) “Metabolic Activation of Xenobiotics by Polymorphic Drug-metabolizing Enzymes”. 

13th Meeting of the Asia Pacific Federation of Pharmacologists, (Bangkok, Thailand), February 1-3, 2016 

＊9-④ 

 Yamazaki H:( 口 頭 ) “Metabolic activation and fate of xenobiotics determined by polymorphic 

drug-metabolizing enzymes”. 19th North American ISSX/ 29th JSSX Annual Meeting, (San Francisco), 

October 19-23, 2014 ＊9-④ 

 Yamazaki H(invited): “Human drug metabolism in humanized-liver mice and non-human primate models” , 

20th International Conference on Cytochrome P450, Düsseldorf, 2017 年 8 月 ＊9-② 

 山崎浩史：（招待講演）「社会に貢献する医療系薬学研究の推進」、日本薬物動態学会の立場から。日本

薬学会第 138 年会シンポジウム（金沢）、2018 年 3 月 ＊9-② 

 山崎浩史：（招待講演）加速器質量分析(AMS)法を活用するヒト型薬物動態研究。戦略的臨床第 I 相試験

の進め方研究会（東京）、2016 年 9 月 ＊9-③ 

 山崎浩史：（招待講演）TK-NOG マウスおよび各種動物モデルを利用した PBPK モデリングによるヒト動態

予測。第 24 回 HAB 研究機構学術年会（東京）、2017 年 6 月 ＊9-⑤ 

 山崎浩史：（招待講演） 薬物酸化酵素による内因性物質代謝と生理機能について。 The 31st JSSX 

Annual Meeting, 2017（東京）、2017 年 11 月 ＊9-⑤ 

 山崎浩史：（招待講演）生理学的薬物動態（PBPK)モデルから見た臓器連関モデルへの期待。細胞アッセ

イ技術の現状と将来シンポジウム（つくば）、2018 年 1 月 ＊9-⑤ 

 山崎浩史：（招待講演）非ヒト霊長類およびヒト肝細胞移植マウスを用いるヒト薬物代謝・動態研究」。平成

29 年度 薬物動態談話会 1 月例会（東京）、2018 年 1 月 ＊9-⑤ 
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＜研究成果の公開状況＞（上記以外） 

シンポジウム・学会等の実施状況、インターネットでの公開状況等 

＜既に実施しているもの＞ 

 平成 26 年 4 月 3 日 第 7 回ハイテクリサーチセンター成果報告会（於：昭和薬科大学 第一教室） 

 小椋康光、岩下雄二、北口隆、鈴木紀行、鈴木和夫. 「セレン含有化合物並びにこれを含有する植物及び

栄養剤」 特許権者：昭和薬科大学、特許第 5583401 号（平成 26 年 7 月 25 日）  

 平成 26 年 8 月 28 日、29 日 第 1 回国際シンポジウム（於：昭和薬科大学 第 2 講義棟 202 教室） 

 小椋康光、寺田麻里. 「テルルを含む土壌等からテルルを回収する方法」 特許権者：昭和薬科大学、特

許第 5660760 号（平成 26 年 12 月 12 日） 

 平成 27 年 4 月 3 日第 8 回ハイテクリサーチセンター成果報告会（於：昭和薬科大学 第 2 講義棟 202 教

室） 

 平成 27 年 8 月 31 日、9 月 1 日 第 2 回国際シンポジウム（於：昭和薬科大学 第 2 講義棟 202 教室） 

 平成 28 年 4 月 2 日第 9 回ハイテクリサーチセンター成果報告会（於：昭和薬科大学 記念講堂） 

 平成 28 年 8 月 31 日、9 月 1 日 第 3 回国際シンポジウム（於：昭和薬科大学 第 2 講義棟 302 教室） 

 平成 29 年 4 月 1 日 第 10 回ハイテクリサーチセンター成果報告会（於：昭和薬科大学 記念講堂） 

 平成 30 年 2 月 15 日、16 日 生体分子コバレント修飾の革新的解析拠点形成シンポジウム（於：昭和薬科

大学 第 2 講義棟 202 教室） 

 

1 山本 恵子 

 日本レチノイド研究会学術集会にて、「水素-重水素交換反応（HDX)を利用した共有結合性化合物」に関す

る発表を行った。ここでは共有結合型化合物の修飾によるタンパク質のゆらぎの変化について報告した。 

 

4 伊東 進 

 http://www.shoyaku.ac.jp/research/laboratory/seika/teacher/55 

 

6 渡邊 泰男 

 研究成果は，当研究室ホームページ*で随時公開している

（http://www.shoyaku.ac.jp/laboratory/yakuri.html）。 

 

本学大学広報パンフレットおよび昭和薬科大学ホームページ内 研究プロジェクト・コバレント修飾リサーチ専用

ホームページ http://www.covalent.hrc.shoyaku.ac.jp/ 

 

＜これから実施する予定のもの＞ 

1 山本 恵子 

本課題に則りコバレント修飾リサーチを実施していたところ、共有結合型化合物をスクリーニングするための有

効な手段がないことがわかった。もし、共有結合型化合物ライブラリーに対して効率的なスクリーニング法が確

立できれば、共有結合型医薬品の開発研究に貢献できると考えられた。そこでコバレント修飾リサーチの一環と

して予備実験を行ったところ、特異的修飾ならばタンパク質のゆらぎが抑制される点およびそれを水素-重水素

交換反応で検出可能である点が示唆された。今後は本手法の確立をめざし研究を実施する。 
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１４ その他の研究成果等 

該当なし 

 

１５ 「選定時」及び「中間評価時」に付された留意事項及び対応 

＜「選定時」に付された留意事項＞ 

研究計画遂行能力にやや不安は有るが、薬学分野に相応しい提案である。ただし、何処が真に新しいか不明な

点もあり、外部評価を最初から実施すべきである。 

 

＜「選定時」に付された留意事項への対応＞ 

学外より本プロジェクトの外部評価委員を委嘱し、年度毎の成果報告会等でプロジェクトに対する評価を実施、

概ね良好な評価であった。 

【本プロジェクト外部評価委員】 

・新井 洋由 先生（東京大学大学院薬学研究科衛生化学講座 教授） 

・荒野 泰 先生（千葉大学大学院薬学研究院分子画像薬品学研究室 教授／薬学研究院長） 

・夏目 徹 先生（産業技術総合研究所創薬プロファイリング研究センター センター長） 

・細谷 孝充 先生（東京医科歯科大学生体材料工学研究所 生命有機化学分野 教授） 

 

＜「中間評価時」に付された留意事項＞ 

該当なし。 

 

＜「中間評価時」に付された留意事項への対応＞ 
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1

                                          

2

D VDR

VDR

1.

1)

2)

3)

4)

5)

2

(PPAR )

PPAR (Figure 1)

TO

D (VDR) PPAR (Scheme 1)
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6)

VDR

D

2.

2 PPAR

1 11-bromoundecanal

4 (Figure 1)

2 dibenzosuberenone 8 2

PPAR ESI- X

PPAR SDS-PAGE

COS-7 PPAR

VDR PPAR Turn-On

3-5 3-5

6-12 VDR

3-5 PEG VDR

13-19 13-19 VDR

VDR SDS-PAGE

PPAR 3 PPAR 20-22

PPAR 20-22 PPAR

PPAR

SDS-PAGE
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VDR

D 1 , 25- D3(1,25D3) D (VDR)

6

VDR

23-26 (Figure 4) 23-26

VDR 23-26

ESI- VDR/23-26 X

3.

2 PPAR

PPAR 2 ESI- PPAR

Huisgen 2 (Figure 1) PPAR /1

X

1 1,6-

Cys285

PPAR -1/2

Huisgen

2

PPAR

PPAR
Figure 1. Two-steps labeling of PPAR .
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 COS-7 PPAR

2
7)

VDR PPAR Turn-On

3-5

40°C (Scheme 1) Cys, Lys, His, Tyr, Trp 5

6-12

(Table 1, 6-10) 7

(Table 1, 6, 11-12)

3 Cys

3 TO

TO 3-5

VDR

13-19 ESI-

VDR

VDR

(Figure 2)

15

VDR 7

: quantum yield in toluene
Table 1. Fluorescent properties of 6-12

probe max
abs (nm) max

f  (nm)

7-MC 322 385 0.002

6 346 430 0.18

7 309 461 0.009

8 329 396 0.004

9 313 376 0.015

10 330 466 0.11

11 377 449 0.88

12 389 467 0.92

(2) Intramolecular
ring closure reactionX OH

CO2Et

Scheme1. Turn-On fluorescnt probes for nucleophiles

+(1) conjugate addition

ON

X OEtO
OH

Nu
NHAc

CO2Me

OOX

Nu
NHAc

CO2Me

EtOH

Nu
NHAc

CO2MeOFF

amino acids

3: OMe
4: NEt2
5: NCy2

6: X=OMe, Cys 10: X=OMe, Trp
7: X=OMe, Lys   11: X=NEt2, Cys
8: X=OMe, His   12: X=NCy2, Cys
9: X=OMe, Tyr

HO
H H

H

H

H

O

O
O
n

O

HO R

Figure 2. Lithocholic acid derivatives 6-12

13-17: R=OMe, n=1-5
18: R=NEt2, n=3
19: R=NCy2, n=3
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Figure 3. Fluorescent labeling of VDR
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VDR/ X 23-26 His301 1,4-

(Figure 4) VDR

4.

2

TO

TO

TO

1 5
8)

VDR

5.

1. Singh J, Petter R C, Baillie T A, Whitty A. The Resurgence of Covalent Drugs. Nat. Rev. Drug Discov.,
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10 (4), 307–317 (2011).

2. Douglas S Johnson, Eranthie Weerapana,  and B. F. C. Strategies for Discovering and Derisking 

Covalent, Irreversible Enzyme Inhibitors. Future Med. Chem., 2 (6), 949–964 (2010).

3. Potashman M H, Duggan M E. Covalent Modifiers: An Orthogonal Approach to Drug Design. J. Med. 

Chem., 52 (5), 1231–1246 (2009).

4. Wiedenmann J, Oswald F, Nienhaus G U. Fluorescent Proteins for Live Cell Imaging: Opportunities, 

Limitations, and Challenges. IUBMB Life, 61 (11), 1029–1042 (2009).

5. Tsukiji S, Miyagawa M, Takaoka Y, Tamura T, Hamachi I. Ligand-Directed Tosyl Chemistry for 

Protein Labeling in Vivo. Nat. Chem. Biol., 5 (5), 341–343 (2009).

6. Swamy N, Xu W, Paz N, Hsieh J C, Haussler M R, Maalouf G J, Mohr S C, Ray R. Molecular 

Modeling, Affinity Labeling, and Site-Directed Mutagenesis Define the Key Points of Interaction 
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D3. Biochemistry, 39 (40), 12162–12171 (2000).

7. Kojima H, Itoh T, Yamamoto K. On-

Bifunctional Ligand. Bioorganic Med. Chem., 25 (24), 6492–6500 (2017).

8. Yamaguchi T, Asanuma M, Nakanishi S, Saito Y, Okazaki M, Dodo K, Sodeoka M. Turn-ON

Fluorescent Affinity Labeling Using a Small Bifunctional O-Nitrobenzoxadiazole Unit. Chem. Sci., 5

(3), 1021–1029 (2014).
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Maremycin Michael 

maremycin D1 Michael phaeosphaeride

non-NMDA neodysiherbaine A

1. 
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2. 

3- 3 4 1,3-
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N
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NH SMe H
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O
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H
HO
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Me
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NHMe H
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3. 

3- 3 4

6 5 5 6

5 6 6 maremycin

6

7 7 N-Boc-S- -D-
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(1) 5)

13C NMR C7 C15

C7 2

2.
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2 (E)- 3

AD-mix- C7

5 6 6

7 2

phaeosphaeride A 2

8 6)

AD-mix- 4

phaeosphaeride A (8) 8 8 6

phaeosphaeride B (9) 7)
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4.
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2. 

10 11
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A 13 13
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1.

2. 

3. 

Corey SPy 14)

17 16 17

18 17

19 20

FmocSPy (21) 21

22
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4. 
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MHC II                                                         

MHC class II(MHC II) CD4 T

MARCH-I MARCH-VIII MARCH-I MHC II

MARCH-VIII MHC II

MARCH-VIII

MHC II MHC II CD83

MARCH-VIII MHC II

MHC II CD83 MARCH-VIII

1.

CD8 T CD4 T MHC 

II CD4 T MHC II

MHC II MARCH-VIII

MHC II

MHC II

2.

CD83 MHC II

CD83 MHC II
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MHC II

MARCH-VIII

3.

CD83 MHC II MHC II

MARCH-VIII CD83 MHC II

CD83 CD4 T MHC II

MARCH-VIII

4.

MHC II MARCH-VIII

CD83

CD83 MARCH-VIII MHC II

5.

1. von Rohrscheidt J, Petrozziello E, Nedjic J, Federle C, Krzyzak L, Ploegh, H L, Ishido S, Steinkasserer

A and Klein L. Thymic CD4 T cell selection requires attenuation of March8-mediated MHCII turnover 

in cortical epithelial cells through CD83. J. Exp. Med., 22;213(9), 1685-94 (2016). 

2. Liu H, Jain R, Guan, J, Vuong V, Ishido S, La Gruta N L, Gray D H, Villadangos J A, and Mintern J D. 

Ubiquitin ligase MARCH 8 cooperates with CD83 to control surface MHC II expression in thymic 

epithelium and CD4 T cell selection. J. Exp. Med., 22;213(9), 1695-703 (2016).
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C18ORF1 TGF-                                                   

 

TMEPAI TMEPAI C18ORF1 TMEPAI TGF-β

C18ORF1

C18ORF1 SIM TMEPAI TGF-β

1.  

TGF-β 33

TGF-β TGF-β

 (activin) 

BMP (bone morphogenetic protein) 

TGF-β 1,2) TGF-β

TGF-β

TGF-β

TGF-β

T NK

TGF-β
3,4)  

TGF-β Ⅱ Ⅰ

TGF-β 2 TGF-βⅠ

 (activin receptor-like kinase5 [ALK5]) 2 TGF-βⅡ

TGF-βⅡ TGF-βⅡ TGF-βⅠ
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GS

Ⅰ

TGF-β Ⅱ  (ActRII

ActRIIB) Ⅰ  (ALK4) BMP BMPⅡ  (BMPRII) 

BMPⅠ  (ALK2,3,6) Ⅰ R-Smad 

(receptor-regulated Smad) C TGF-

β R-Smad (Smad2 Smad3) AR-Smad (TGF-β/activin R-Smad)

BMP R-Smad (Smad1, Smad5, Smad8) BR-Smad (BMP R-Smad)

R-Smad Smad4
4,5)  

TGF-β

TGF-β

follistatin BAMBI 

(BMP and activin membrane-bound inhibitor homolog) I-Smad E3

c-Ski SnoN TGIF (TGF-β-induced factor homeobox)

TGF-β TGF-β

Smad7 SnoN TMEPAI TGF-β

TGF-β

 

TGF-β 2 C18ORF1 TMED10
5,6)  

TMEPAI C18ORF1 TGF-β  

2.  

NMuMG 911 Hela COS7 DMEM/10% FCS HePG2

MEM/10% FCS  

1 10 HepG2 12 well

polyethyleneimine (PEI) 24 5 ng/mL TGF-
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β 25 ng/mL BMP-6 18 pCH110

 

50 COS7 6 

cm PEI 40 1 x TNE buffer

500 μL 15 30 1.5 mL

100 μL 2 x sample buffer 95°C

10 total lysate 30 μL 50% Protein G Sepharose 4B Fast 

Flow 4°C 30 Protein G Sepharose

1.5 mL 4°C 2 30 μL 50% Protein G 

Sepharose 4B Fast Flow 4°C 30 Protein G Sepharose

1 x TNE buffer 3 50 μL 2 x sample buffer 95°C 5

SDS-PAGE

1 x TBST 4% /TBST

30 1 4°C 1 x TBST 10 3

2 30  (1 2 4% /1 x 

TBST ) 1x TBST 5 3 Western Blot Quant HPR Super 

Signal Substrate  (TaKaRa ) LAS4000 (GE Healthcare )

 

RT-PCR High-Capacity RNA-to-cDNA kit

1 cDNA cDNA Go Taq 

PCR PCR

TMEPAI 5’- GTGATGATGGTGATGGTGGT-3’/3’-GGTGGTAGAGTGACAGACTA-5’ 

C18ORF1 5’-CGCGCAGATCCTTATCATTG-3’/3’-AGTAGGTCTCCCTAGGTAAG-5’ β-

5’-GCTCATAGCTCTTCTCCAGGG-3’/3’-GTGCCAACCGGAATCCCAAGT-5’   

3.  

TMEPAI

C18ORF1

C18ORF1 6
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RT-PCR

C18ORF1α C18ORF1α1 C18ORF1α2

TMEPAI

TGF-β C18ORF1

TGF-β ( )

C18ORF1 TMEPAI TGF-β

C18ORF1 TGF-

β

C18ORF1 TGF-β

Smad2

C18ORF1

TGF-β R-Smad

Smad2 Smad3

BMP R-Smad

Smad1 Smad5

C18ORF1 Smad2

Smad interacting motif (SIM)

C18ORF1 Smad2

TGF-β

Smad2 TGF-βⅠ

SARA C18ORF1 Smad2

C18ORF1 SARA Smad2

TGF-

β
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4.  

TMEPAI

C18ORF1

C18ORF1 TMEPAI N

75% 67%

C18ORF1 SIM

TMEPAI

TGF-β C18ORF1

TMEPAI

TGF-β

C18ORF1

TGF-β TMEPAI

C18ORF1 TGF-β

 

 
5.  
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2. Moses H L, and Roberts A B. in The TGF-β Family (Derynck, R. & Miyazono, K. eds), Cold 

Spring Harbor Laboratory Press, New York. 1-28 (2008). 

3. Bierie B and Moses H L. Tumour microenvironment: TGFβ: the molecular Jekyll and Hyde 
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transforming growth factor-β signaling. J. Biol. Chem., 289, 12680-12692 (2014). 
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P, Itoh S. TMED10 protein interferes with transforming growth factor (TGF)-β signaling by 
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disrupting TGF-βreceptor complex formation. J. Biol. Chem., 292, 4099-4112(2017) . 
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2

                                      

IRBIT Inositol 1,4,5-trisphosphate receptor (IP3R)

NBCe1 NHE3 Fip1R PIPK1

IRBIT

IRBIT Ser68 Ala IRBIT

Ser68 primary and 

priming IRBIT Ser68

N Ser68

 

IRBIT N

IRBIT

Ser62, Ser64, Ser66 group1

Ser68, Ser71, Ser74, Ser77 group2 Thr80, Ser82, Ser85 group3 in vitro

Phos-tag SDS-PAGE group1 AGC kinse

group2 Ser68 CaMK Ser71, Ser74, 

Ser77 CK1 group3 CK2

group2

group3 NBCe1 IP3R

group1 IP3R

HCO3- group1

 

IRBIT N

HCO3-

IP3R group1
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HCO3- Ca2+ IRBIT

 

11.  

Cross Talk

Cross Talk

 

IRBIT IP3R IP3R IP3

Ca2+ NBCe1

NBCe1 Na+/ HCO3- 1) IRBIT
2)

IRBIT N Ser/Thr 43 Ser:13

Thr:5 Ser/Thr rich region=STRR Ser68, Ser71, Ser74, Ser77

STRR

 

Ser68, Ser71, Ser74, Ser77

STRR

IRBIT

IRBIT

/
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2.

IRBIT

western blotting Phos-tag PAGE  

IRBIT IRBIT

GST-fusion 

pull-down IRBIT

in vitro pull-down

 

/ in vitro /

 

 

3.

Phos-tag PAGE IRBIT IRBIT

IRBIT
3) IP3R 

Fig.1: IRBIT
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IRBIT 20 form

NBCe1 form  

in 

vitro form CaMK group +CK1

form CaMK group+CK1

AGC kinases IRBIT CK2

CK2 form

Fig.2  

in vitro / AGC kinases Ser62, Ser64, Ser66

group1 CaMK group + CK1 Ser68, Ser71, Ser74, Ser77 group2

CK2 Thr80, Ser82, Ser85 group3

CK2 IP3R NBCe1

Fig.3  

FFig.2: IRBIT in vitro  

Fig.3: STR IRBIT  
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IRBIT form Phos-tag PAGE WT

form NBCe1 KO

form NBCe1

HCO3- soluble adenylate cyclase

IRBIT IP3R Ca2+  

 

4.

IP3R NBCe1

IRBIT

IRBIT form IRBIT form HCO3-

IP3R

HCO3- Ca2+ IRBIT 

IRBIT Phos-tag PAGE

in vitro IRIBT

HCO3- Ca2+  

5.

1. Park S, Shcheynikov N, Hong JH, Zheng C, Suh SH, Kawaai K, Ando H, Mizutani A, Abe T, Kiyonari H, Seki G, 

Yule D, Mikoshiba K, Muallem S. IRBIT mediates synergy between Ca2+ and cAMP signaling pathways during 

epithelial transport in mice. Gastroenterology, 145, 232-241 (2013).

2. Kawaai K, Mizutani A, Shoji H, Ogawa N, Ebisui E, Kuroda Y, Wakana S, Miyakawa T, Hisatsune C, Mikoshiba

phosphorylation. Proc Natl Acad Sci U S A., 112, 5515-5520 (2015).  

3. Kawaai K, Ando H, Satoh N, Yamada H, Ogawa N, Hirose M, Mizutani A, Bonneau B, Seki G, Mikoshiba K. 

Splicing variation of Long-IRBIT determines the target selectivity of IRBIT family proteins. Proc Natl 

Acad Sci U S A., 114, 3921-392 (2017).
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Cys-SH S- S-

ROS NO RSS

1.
/ Ca2+/CaM

CaM Ca2+/CaM NO
ROS

NO
NO

CaM NO
1-5) RSS

RSS 1 NO
2 RSS

2.
1 NO

NO

2 RSS
RSS

RSS
RSS

3.
1 NO

ERK extracellular signal-regulated kinase
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p90 S6 1 RSK-1 NO
6)

NO NO

7)

NO
8)

CA1 NO
Ser847 NO

9)

DG NO
Ser1412 NO

10)

DG NO
Ser1412 NO

11)

NO ROS
12)

2 RSS
RSS

13)

RSS
14)

RSS
15)

3-Mercaptopyruvate Sulfurtransferase (3MST)
16)

CaMKIV RSS S-

1 RSS CaMKIV
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17)

RSS tRNA

18)

4.
RSS 30 RSS 

13)

18) NO ROS RSS

NO ROS
ONOO- NO RSS (SSNO-) 19)

ROS RSS -SSOH 20)

RSS
21-22) RSS

NO ROS

5.
1. Song T, et al. Nitric oxide-mediated modulation of calcium/calmodulin-dependent protein 
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kinase II. Biochem J, 412(2), 223-31 (2008).
2. Kambe T, et al. Inactivation of Ca2+/calmodulin-dependent protein kinase I by 
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3. Miyamoto Y, et al. Nitric oxide promotes nicotine-triggered ERK signaling via redox
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12. Ihara H, et al. Superoxide generation from nNOS splice variants and its potential 
involvement in redox signal regulation. Biochem J, 474(7), 1149-1162 (2017).
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redox signaling. Proc Natl Acad Sci U S A, 111(21), 7606-11 (2014).
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17 halogen 16

S Se Te chalcogen

Se Te

S Se

Te

Se Te

Se Te

1 Se

Se

2

Te

Te 100

Te

Te

Te

Te

1.

Se Se

Se

Se
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Se Se

Se

Se Se

2011

Te 127mTe

109 129mTe 33.6 131mTe 30 132Te 3.204

100 1018 Bq

Cs I Te

Te

Te 127mTe 129mTe
132Te I I

132Te 132I

Te

Te

Te

Se Te 16

Se

Se Te

2.

Se HPLC ICP-MS

LC-ICP-MS

Se LC-ICP-MS Se

ESI LC-ESI-MS-MS

ICP-MS ESI

LC-ICP-MS LC-ESI-MS-MS Se Te
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3.

Se

SeCN- 1)

Fig. 1
2)

Te Se 3

2 3) 1 Te Te

Fig. 2 4)

4.

1. Anan Y, Kimura M, Hayashi M, Koike R, and Ogra Y. Detoxification of selenite to form selenocyanate 

in mammalian cells. Chem. Res. Toxicol. 28, 1803–1814 (2015)

2. Ogra Y. Speciation and identification of chalcogen-containing metabolites. In: Metallomics - Recent 

Analytical Techniques and Applications -, Y. Ogra and T. Hirata (eds.), Springer, Tokyo, 43-61 (2017)

3. Anan Y, Yoshida M, Hasegawa S, Katai R, Tokumoto M, Ouerdane L, R, and Ogra Y.

Speciation and identification of tellurium-containing metabolites in garlic, Allium sativum. Metallomics

5, 1215-1224 (2013).

4. Ogra Y. Biology and toxicology of tellurium explored by speciation analysis. Metallomics, 9, 435-441

(2017).
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PCR ESI-MS

                                                             

16S RNA

PCR ESI-MS PCR/ESI-MS

PCR

1.

PK-PD

Empiric therapy 1,2)

2)

2)

MS

MALDI

ESI
3) MALDI MS MALDI-TOF MS

4)

PCR ESI-MS PCR/ESI-MS 16S

RNA 16S rRNA PCR

PCR ESI-MS
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MALDI-TOF MS 4 PCR/ESI-MS 5)

6) 7) 8)

9)

ESI-MS

Agilent G6550A Q-TOF LC/MS PCR/ESI-MS

2.

2-1

Pseudomonas aeruginosaATCC 17853 Staphylococcus aureus ATCC 25923 Escherichia

coliATCC 25922

16SrRNA PCR 10)

Fw. GGATTAGAGACCCTGGTAGTCC Rv. GGCCGTACTCCCCAGGCG

1 DNA20 mer poly A Mw. 6202 Poly T Mw: 6022 Poly G Mw: 6522

Poly C Mw: 5722

1 DNA 60 mer 2 DNA 60 bp E. coli AB035921_1 PCR 113 bp

1 5 -GGA TTA GAG ACC CTG GTA GTC CAC GCC GTA AAC 

GAT GTC GAC GGC CGT ACT CCC CAG GCG-3 Mw: 18472 5 -CGC CTG 

GGG AGT ACG GCC GTC GAC ATC GTT TAC GGC GTG GAC TAC CAG GGT CTC TAA TCC-3

Mw. 18485 2

1 DNA113 mer 2 DNA113 bp E. coliAB035921_1 PCR

1 5 -GGA TTA GAG ACC CTG GTA GTC CAC GCC GTA AAC GAT GTC GAC TTG

GAG GTT GTG CCC TTG AGG CGT GGC TTC CGG AGC TAACGC GTT AAG TCG ACG GCC

GTACTC CCCAGG CG-3 Mw. 34962 5 -CGC CTG GGGAGTACG GCC GTC

GACTTAACG CGT TAG CTC CGGAAG CCACGC CTCAAG GGCACAACCTCCAAGTCG

ACATCG TTTACG GCG TGGACTACCAGG GTC TCTAAT CC-3 Mw. 347489

2

2-2. PCR

DNA 2-1. PCR

94 5 94 30 55 30 72 10

30 72 7 4 PCR MS
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2-3.MS

ESI-MS Agilent G6550A Q-TOF LC/MS

MS 1 AMAc

ACN LC/MS MeOH LC/MS 1,1,1,3,3,3- -2-

HFIP LC/MS

TEA ; 

2-5.

EZ BioCloud https://ezbiocloud.net/ 16SrRNA

Microsoft Excel® 2-1.

3.

3-1. 1 DNA20 mer

PCR 5 10 mM AMAc ACN 1 1

1

DNA20 mer 10 1 0.1 pmol/ L poly A poly 

T poly C poly T 10 pmol/ L

PCR 10 mM AMAc ACN 1 1

MS Nozzle Voltage NV 0 500 1500 2000 V

NV PCR

DNA

3-2. 1 DNA60 mer 60 mer mix 2 DNA60 bp

10 mM AMAc ACN 1 1

60 mer mix 10 pmol/ L NV 1500 V

100 mM AMAc MeOH 1 1

60 mer mix 1 10 pmol/ L N V 0 1500 V 2000 V

1 MS

Ionization ESI-Negative Dry Gas : 12 L/min at 280 Capillary Voltage: 3500 V

Sheath Gas: 12 L/min at 350 Nozzle Voltage NV : 0 500 1500 2000 V

MS Range: 200~3200 m/z 100~10000 m/z Flow Injection 10 L/

Flow Rate: 0.2 mL/min
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HFIP

100 mM AMAc

MeOH +200 mM  HFIP 1 1 200 mM AMAc MeOH +200 mM HFIP 1 1 40 mM AMAc

MeOH +200 mM HFIP 1 1 100 mM AMAc MeOH +400 mM HFIP 1 1 2 DNA 

60 bp

1 M NH 50% MeOH 50 mM piperidine 50 mM imidazole 1 1 11)

2 DNA 60 bp 1 DNA 60 mer

18472 18494

18485 1 DNA 60 mer 1

DNA 60 mer 18472 18507

18485 60 mer mix 18472

18485 2

1 M NH 70% MeOH 50 mM piperidine 50 mM imidazole 1 1 12)

2 DNA 60 bp 1 DNA 60 mer

18472 18494

18485 60 mer mix 18472 18485

18493 18507

ACN 20mM TEA 1 1

2 DNA 60 bp 1 DNA 60 mer

18472 18485

60 mer mix 18472 18485 2

3-3. 1 DNA113 mer 113 mer mix 2 DNA113 bp

3-2. 113 mer mix 1

DNA 113 mer 34749 34962 34790

35005 35026 2 DNA 113 bp

34895 35050

34800 35100

3-4. PCR

3-2. 3 PCR

1 35003 35258 35042
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34705 35067 34668

3-5.

Na+

AgilentAdvanceBio RP 3-2.

60 mer mix 3-2. 113 mer mix

1 pmol/ L 2000 V 

34770 34984 2 DNA 113 bp

3-6.

EZ BioCloud 63242

33387

59976 94.84

4.

PCR MS

MS

ACN 20mM TEA 1 1 60 mer mix 2 DNA 60 bp

113 mer mix 2 DNA 113 bp PCR

Na+

113 mer mix

5

16SrRNA

5.

1. , ,

2 , , , 2010, p.14.

2. , , 1 1 ,

, , ,
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, , , 2015, pp.3-12

3. Ho YP, Reddy PM, Identification of pathogens by mass spectrometry Clin Chem 2010 56 4

525-534

4. , , Medical Technology 

,

, , 2013, pp.100-135

5. Kaleta EJ, Clark AE, Johnson DR, Gamage DC, Wysocki VH, Cherkaoui A, Schrenzel J, Wolk DM.,

Use of PCR coupled with electrospray ionization mass spectrometry for rapid identification of bacterial 

and yeast bloodstream pathogens from blood culture bottles, J Clin Microbiol, 2011, 49(1), 345-353.

6. Greenwood-Quaintance KE, Uhl JR, Hanssen AD, Sampath R, Mandrekar JN, Patel R Diagnosis of 

prosthetic joint infection by use of PCR-electrospray ionization mass spectrometry J Clin Microbiol

2014 52 2 624-649

7. Ullberg M, Luthje P, Molling P, Stralin K, Ozenci V, Broad-range detection of microorganisms directly 

from bronchoalveolar lavage specimens by PCR/electrospray ionization mass spectrometry, PLoS One,

2017, e0170033

8. Lin Y, Fu Y, Xu M, Su L, Cao L, Xu J, Cheng X, Evaluation of a PCR/ESI-MS platform to identify 

respiratory viruses from nasopharyngeal aspirates , J Med Virol, 2015, 87 11 , 1867 1870

9. Farrell JJ, Sampath R, Ecker DJ, Bonomo RA, "Salvage microbiology": detection of bacteria directly 

from clinical specimens following initiation of antimicrobial treatment, PLoS One, 2013, 8(6), e66349.

10. Wolk DM, Kaleta EJ, Wysocki VH, PCR-electrospray ionization mass spectrometry. The potential to 

change infectious disease diagnostics in clinical and public health laboratories, J Mol Diagn, 2012, 14(4), 

295-304.

11. Jiang Y, Hofstadler SA, A highly efficient and automated method of purifying and desalting PCR 

products for analysis by electrospray ionization mass spectrometry, Anal Biochem, 2003, 316, 50-57

12. Hofstadlera SA, Sampatha R, Blyna LB, Eshooa MW, Halla TA, Jianga Y, Dradera JJ, Hannisa JC, 

Lowerya KA, Cumminsa LL, Libbya B, Walcotta JW, Schinka A, Massirea C, Rankena R, Gutierreza J, 

Manalilia S, Ivya C, Meltona R, Levenea H, Wilta GB, Lia F, Zappa V, Whitea N, Samanta V, McNeila 

JA, Knizeb D, Robbin D, Rudnick K, Desai A, Moradi E, Eckera DJ, TIGER: the universal biosensor, 

Int J Mass Spectrom, 2005, 242, 23-41

85/228



3

                    

(toxicology)

(experimental pharmacology) (clinical pharmacology)

FDA

1.

P450 (P450)

P450
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2.

P450 (P450) 3A

HepaRG mRNA P450

HepaRG NOG

LC/MS/MS

2

(PBPK)

3.

P450 3A

HepaRG 1,2)

P450 3A

HepaRG P450

HepaRG

HepaRG P450 3A mRNA

5-

3)
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HepaRG

2

5-

P450 3A

P450 3A

12 9

14C 5- 1 P450 3A

2

Accelerator mass spectrometry
4) 2

cytochrome c oxidase subunit 6B1 ATP synthase 

retinal dehydrogenase 21 glutathione transferase A1
5)

6) 

100 mg/kg 30
7)
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7 5 7

5-

5-

7 5

50 mg/kg 24

mRNA

mRNA

6 11
8)

3.5% 1%

4.

P450 3A

P450 3A
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P450

3A 5-

P450 3A

mRNA

5.

1. Higuchi Y, Kawai K, Yamazaki H., Nakamura M, Françoise Bree, Christiane Guguen-Guillouzo, and 

Suemizu H, The human hepatic cell line HepaRG as a possible cell source for the generation of 

humanized liver TK-NOG mice. Xenobiotica, 44, 146-153 (2014). PMID: 24066694

2. Higuchi Y, Kawai K, Kanaki T, Yamazaki H, Chesné C, Guguen-Guillouzo C, Suemizu H, Functional 

polymer-dependent 3D culture accelerates the differentiation of HepaRG cells into mature hepatocytes. 

Hepatol Res., 46, 1045-1057 (2016). PMID: 26724677

3. Murayama N, van Beuningen R, Suemizu H, Guillouzo CG, Shibata N, Yajima K1, Utoh M, Shimizu 

M, Chesné C, Nakamura M, Guengerich FP, Houtman R, Yamazaki H, Thalidomide increases human 

hepatic cytochrome P450 3A enzymes by direct activation of the pregnane, X receptor. Chem Res 

Toxicol., 27, 304-308 (2014). PMID: 24460184

4. Yamazaki H, Suemizu H, Kazuki Y, Oofusa K, Kuribayashi S, Shimizu M, Ninomiya S, Horie T, 

Shibata N, Guengerich FP, Assessment of protein binding of 5-hydroxythalidomide bioactivated in 
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humanized mice with human P450 3A-chromosome or hepatocytes by two-dimensional 

eelectrophoresis/accelerator mass spectrometry. Chem Res Toxicol., 29, 1279-1281 (2016). PMID: 

27464947

5. Yamazaki H, Suemizu H, Mitsui M, Shimizu M, Guengerich FP, Combining chimeric mice with 

humanized liver, mass spectrometry, and physiologically-based pharmacokinetic modeling in 

toxicology. Chem Res Toxicol, 29, 1903-1911 (2016). PMID: 27337115

6. Nishiyama S, Suemizu H, Shibata N, Guengerich FP, Yamazaki H, Simulation of human plasma 

concentrations of thalidomide and primary 5-hydroxylated metabolites explored with pharmacokinetic 

data in humanized TK-NOG Mice. Chem Res Toxcol., 28, 2088-2090 (2015). PMID: 26492539

7. Shimizu M, Suemizu H, Mitsui M, Shibata N, Guengerich FP, Yamazaki H. Metabolic profiles of 

pomalidomide in human plasma simulated with pharmacokinetic data in control and humanized-liver 

mice. Xenobiotica, 47, 844-848 (2017). PMID: 27852146

8. Wang L, Bernert JT, Benowitz NL, Feng.J., Jacob III P, McGaheea E, Caudilla SP, Scherer G, Scherer 

M, Pluym N, Doig MV, Newland K, Murphy SE, Caron NJ, Sander LC, Shimizu M, Yamazaki H, Kim 

S, Langman LJ, Pritchett JS, Sniegoski LT, Li Y, Blount BC, Pirkle JL, Collaborative method 

performance study of the measurement of nicotine, its metabolites, and total 3 nicotine equivalents in 

human urine. Cancer Epidemiol Biomarker Prev, in press.
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Registration
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14:50-15:00 Masahiro Nishijima
(Showa Pharmaceutical University)

Special Lecture
(Chair: Satoshi Ishido)

15:00-16:00 Jun-ichiro Inoue
(The University of Tokyo)

development

16:00-17:00 Hiroyuki Arai
(The University of Tokyo)
Emerging role of the fatty acyl chain in 
membrane phospholipids
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Program

3

97/228



Friday, 29 August
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8:30-

Session Ⅰ. Ubiquitin-related signaling
(Chair: Hiroyuki Kawahara, Satoshi Ishido)

9:00-9:30 Chin Ha Chung
(Seoul National University)

breast cancer development

9:30-10:00 Hiroyuki Kawahara
(Tokyo Metropolitan University)

selective elimination of defective 
transmembrane protein

10:00-10:30 Satoshi Ishido
(Showa Pharmaceutical University)
Loss of MHC class Ⅱ ubiquitination 
negatively regulates dendritic cells

10:30-10:45 Jong Ho Park
(Seoul National University)

mediated apoptosis

10:45-11:00 Hee Min Yoo
(Seoul National University)
Contribution of c-Cbl mutations in 
human glioma and its malignant 
behavior
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11:00-11:15 Mizuho Kajikawa
(Showa Pharmaceutical University)
Recognition modes by membrane-
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11:15-12:45

Session Ⅱ
(Chair: Keiji Miyazawa, Susumu Itoh)

12:45-13:15 Xin-Hua Feng
(Zhejiang University)

Mechanisms and functions

13:15-13:45 Keiji Miyazawa
(University of Yamanashi)

peptidyl-prolyl cis/trans-isomerase, Pin1

13:45-14:15 Susumu Itoh
(Showa Pharmaceutical University)

14:15-14:30 Shu-Chen Gu
(Zhejiang University)

epithelial-mesenchymal transition

Program
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14:30-14:45 Yi Yu
(Zhejiang University)
Regulation of embryonic stemness by 
smad7

14:45-15:00 Naoko Nakano
(Showa Pharmaceutical University)
TMEPAI family, a novel negative 

15:00-15:30

Session Ⅲ. Metabolic signaling
(Chair: Toshimasa Yamauchi, Akihiro Mizutrani)

15:30-16:00 Sheng-Cai Lin
(Xiamen University)
AMPK activation and switch between 
catabolism and anabolism

16:00-16:30 Akihiro Mizutrani
(Showa Pharmaceutical University)

central to the regulation of multiple 
cellular signaling pathways.

Program
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16:30-16:45 Chen-Song Zhang
(Xiamen University)
The lysosomal v-ATPase-Ragulator 

AMPK and mTORC1, acting as a  
switch between catabolism and 
anabolism

16:45-17:00 Terytty Yang Li
(Xiamen University)

17:00-17:15 Koichi Hamada
(Showa Pharmaceutical University)

differentiation

17:15-17:45 Toshimasa Yamauchi
(The University of Tokyo)
Development of a small-molecule  
AdipoR agonist for type 2 diabetes and 
short life in obesity

Closing Remarks

17:45-17:55 Satoshi Ishido
(Showa Pharmaceutical University)

18:00-20:00 Rindo

Program
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in terms of its amplitude and duration by various negative regulatory pathways. 

and autoimmune diseases and promotes cancer development.
   Patients with triple-negative breast cancer (TNBC), which lacks expression of the 
oestrogen receptor, the progesterone receptor and ERBB2, have the highest rates of 
early relapse when compared with patients with other breast cancer subtypes. The 

positive role in CSC maintenance. Based on the results obtained from related 

increases expression of soluble or membrane-bound ligands, which act in trans to 
stimulate CSCs leading to expansion of CSC population. Our results strongly 

of basal-like breast cancers by forming intratumoral microenvironments. In 
addition, involvement of normal cells including inflammatory cells, fibroblasts, 
mammary epithelial cells and osteoclasts in forming microenvironment for CSC 
will be also discussed.

Jun-ichiro Inoue

Division of Cellular and Molecular Biology, Department of Cancer Biology
Institute of Medical Science, University of Tokyo

Special Lecture
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Jun-ichiro Inoue, Ph.D.

Professor, Division of Cellular and Molecular Biology, 
Department of Cancer Biology
The Institute of Medical Science, 
The University of Tokyo

9

103/228



   Various kinds of fatty acids are distributed in membrane phospholipids in 

sn-1 position, whereas polyunsaturated fatty acids (PUFAs), such as arachidonic 
acid, are commonly found at the sn-2 position. It has long been assumed that 
acyltransferases that catalyze the incorporation of PUFAs into membrane 
phospholipids are responsible for the formation of phospholipid molecular species; 
however, these enzymes have not been isolated until recently because of their very 
fragile nature and small quantity in cells. C. elegans is a useful model for studying 
the functions and metabolism of PUFAs, since other simple organisms such as E. 
coli, yeast and Drosophila do not possess PUFAs. By using C. elegans genetics, we 

phospholipids. These genes are conserved from C. elegans to humans. In this talk, I 
will summarize our recent study on the physiological significance of various 
molecular species of membrane phospholipids and the signal transduction upon the 
disturbance in the fatty acyl chain composition.

Emerging role of the fatty acyl chain in membrane phospholipids

Hiroyuki Arai

Graduate School of Pharmaceutical Sciences, University of Tokyo

Special Lecture
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complex, translocates to the nucleus, recruits transcriptional co-activators, and binds 

known as a growth factor that is essential for proliferation of a large subset of breast 
tumor cells. Activating signal co-integrator 1 (ASC1) is a transcriptional co-activator 

a binding site for nuclear receptors, transcriptional co-activators, and basic 
transcriptional machinery. Thus, ASC1 plays a critical role as a platform that 
recruits the necessary components for nuclear receptor-mediated transcription.
   Ubiquitin-fold modifier 1 (UFM1) is the most recently identified ubiquitin-like 

three-step enzyme system: UBA5 as an UFM1-activating E1 enzyme, UFC1 as an 
UFM1-conjugating E2 enzyme, and UFL1 as an UFM1 E3 ligase. Ufmylation 

that ASC1 ufmylation is crucial for breast cancer development. In the absence of 

ufmylation. Poly-UFM1 chains conjugated to ASC1 served as a scaffold that recruits 

formation in vivo, and this increase could be abrogated by treatment with tamoxifen, 

mutant or knockdown of UBA5 prevented the tumor growth. These findings 
establish the role of ASC1 ufmylation in breast cancer development via promotion of 

Chin Ha Chung and Hee Min Yoo

School of Biological Sciences, Seoul National University, Korea

Session Ⅰ. Ubiquitin-related signaling
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   Folding and assembly of newly synthesized transmembrane proteins are supported 
by a number of molecular chaperones. Despite the presence of many chaperones that 
assist nascent polypeptides in folding, accumulating evidence suggests that some 
newly-synthesized transmembrane proteins are produced with aberrant structures so 
are targeted for degradation immediately after their synthesis. Recognition of 
aberrant structures should be essential for the rapid elimination of misfolded and/or 
misassembled proteins. For example, hydrophobic residues that are normally buried 
in native folded proteins tend to be exposed by protein misfolding/misassembly and 
act as degradation signals, “degron”, delivering the misfolded proteins to the 
ubiquitin-proteasome system (UPS) for degradation. However, the mechanisms 
behind this remain elusive.

class Ⅲ region of the human major histocompatibility complex (MHC). Human 
BAG6/BAT3 is a large protein of 1,132 residues that contains a ubiquitin-like (UBL) 
domain at its N-terminus and BAG domain at the C-terminus. BAG6 is thought to 
participate in a variety of seemingly unrelated physiological and pathological 
processes, such as apoptosis, antigen presentation, BMP signaling and the T cell 
response, although the mechanisms of its function remain largely obscure. 
   We repor ted that  BAG6 physical ly interacts with MG-132-induced 
polyubiquitinated polypeptides. Importantly, the BAG6-associated species of 
polyubiquitinated proteins disappeared when cells were co-treated with a protein 
synthesis inhibitor, implying that BAG6 targets newly translated defective 
polypeptides. 
   In a series of recent studies, unexpected functions of BAG6 in the quality control 
of newly synthesized transmembrane protein assembly have successively been 
reported. BAG6 forms a complex comprising with TRC40, TRC35 and Ubl4a, the 
mammalian homologues of yeast Get3, Get4 and Get5, respectively, that determines 
the fate of tail-anchored transmembrane proteins. We also identified a number of 
BAG6-associated proteins that involved in the selective elimination of newly 
translated defective membrane proteins through ubiquitin-mediated degradation 
pathway.
   In my talk, I will thus summarize the current advances in our understanding of 
BAG6 and its interacting proteins on the functions mediating the quality control of 
newly-synthesized and defective transmembrane proteins.

transmembrane proteins

Hiroyuki Kawahara

Laboratory of Cell Biology and Biochemistry, Tokyo Metropolitan University

Session Ⅰ. Ubiquitin-related signaling

14

108/228



1989 B.Sc., Faculty of Science, Hokkaido University, Japan
1994  Ph.D., Graduate School of Pharmaceutical Sciences, Hokkaido University, 

Japan
1994  Postdoctoral Fellow, Department of Physiology, University College London, 

UK
1996 Research Associate, Tokyo Metropolitan Institute of Medical Science, Japan
1998 Assistant Professor, The University of Tokyo, IMCB
2002  Associate Professor, Graduate School of Pharmaceutical Sciences, 

Hokkaido University, Japan
2008  Professor, Department of Biological Sciences, Tokyo Metropolitan University, 

Japan

Recent selected publications 

1. Kawahara, H., Minami, R., and Yokota, N. (2013) JB Review: BAG6/BAT3: Emerging 
roles in quality control for nascent polypeptides. J. Biochem. 153, 147-160. 
2. Minami, R., Hayakawa, A., Kagawa, H., Yanagi, Y., Yokosawa, H., and Kawahara, H. 
(2010) BAG-6 is essential for selective elimination of defective proteasomal substrates. J. 
Cell Biol. 190, 637-650.
3. Minami, R., Shimada, M., Yokosawa, H. and Kawahara, H. (2007) Scythe/BAG6 regulates 
apoptosis through modulating ubiquitin-mediated proteolysis of XEF1AO. Biochem. J.
(London) 405, 495-501.
4. Shimada, M., Kanematsu, K., Tanaka, K., Yokosawa, H. and Kawahara, H. (2006) 
Proteasomal ubiquitin receptor RPN-10 controls sex determination in Caenorhabditis 
elegans. Mol. Biol. Cell 17, 5356-5371.

Hiroyuki Kawahara, Ph.D.

Professor, 
Laboratory of Cell Biology and Biochemistry, 
Department of Biological Sciences, 
Tokyo Metropolitan University

15

109/228



Antigen presentation is a critical process for the initiation of immunity. Proteins 
derived from the invaded pathogens were phagocytosed, processed and presented 
through MHC class Ⅱ (MHC Ⅱ) by antigen-presenting cells (APCs). MHC Ⅱ
presenting the peptides of invaded pathogens stimulates CD4 T cells through its 
interaction with T cell receptors. With the maturation signals for APCs, peptide-
bound MHC Ⅱ (pMHC Ⅱ) can initiate immunity against the pathogens. Thus, it is 
important to reveal how the MHC Ⅱ-mediated antigen presentation is regulated in 
vivo. In this regard, we and other groups found that the expression level of pMHC Ⅱ
is regulated on the surface of APCs by ubiquitination. In addition, we found 
MARCH-Ⅰ as a physiological E3 ubiquitin ligase for MHC Ⅱ and CD86 by 

Ⅰ-mediated 
pMHC Ⅱ ubiquitination, several groups including ours examined how MARCH-Ⅰ
and pMHC Ⅱ ubiquitnation are regulated in the context of immune responses. At 
present, it is demonstrated that several signals inducing the activation/maturation of 
dendritic cells (e.g. TLR stimuli) stabilizes the pMHC Ⅱ though inhibition of pMHC 
Ⅱ ubiquitination by down-regulation of MARCH-Ⅰ. Thus, loss of pMHC Ⅱ
ubiquitination is one of the phenomena for activation of dendritic cells. Based on 

Ⅱ promotes 
immunity against the pathogens through enhancement of antigen-presentation. 
However, there are no findings supporting such a desirable hypothesis at present. 
Contrary, we have reported that splenic DCs in the mice whose pMHC Ⅱ is not 
ubiquitinated showed impaired the functions, suggesting that loss of pMHC Ⅱ
ubiquitinaiton provides the negative feedback to immune responses. In this paper, 
we examined how loss of pMHC Ⅱ
in the cell intrinsic manner by using in vitro generating cDCs: bone marrow-derived 
dendritic cells. We employed the Flt3L as the inducer of cDCs in vitro. MARCH-Ⅰ-

into Th1 and Th2 cells. This was due to the stabilization of pMHC Ⅱ, because cDCs 
whose pMHC Ⅱ ubiquitination, but not CD86 ubiquitination, is inhibited showed 

integrin beta 2 was drastically downregulated in cDCs whose pMHC Ⅱ
ubiquitination is inhibited. Inhibition by neutralizing-antibody for CD18 or deletion 
of CD18 impaired cDC-mediated CD4 T cell activation. These results demonstrated 
that loss of pMHC Ⅱ
CD4 T cells by inhibiting integrin signaling. Thus, our results highlighted loss of 
pMHC Ⅱ ubiquitination as an inhibitory inducer for cDC-mediated CD4 T cell 
activation. We would propose that stabilization of pMHC Ⅱ contribute to negative 
feedback to CD4 T cell activation/development.

Loss of MHC class Ⅱ ubiquitination negatively regulates dendritic cells

Satoshi ishido

Laboratory of Integrative Infection Immunology, Showa Pharmaceutical University

Session Ⅰ. Ubiquitin-related signaling

16

110/228



1988 M.D. Kansai Medical University, Japan
1995 Ph.D. Department of Pathology, Kobe University, Japan
1995 Assistant Professor, Department of Microbiology, Kobe University, Japan
1999  Post-doc, Department of Microbiology and Molecular Genetics, 

Harvard Medical School, USA
2001  Associate Professor, Department of Microbiology, 

Kobe University, Japan
2004 Team leader, Laboratory of Infectious Immunity, RIKEN RCAI, Japan
2012  Professor, Laboratory of Integrative Infection Immunity,  

Showa Pharmaceutical University, Japan

Recent selected publications

1. Matsuki, Y., Ohmura-Hoshino, M., Goto, E., Aoki, M., Mito-Yoshida, M., Uematsu, M., 
Hasegawa, T., Koseki, H., Ohara, O., Nakayama, M., Toyooka, K., Matsuoka, K., Hotta, H., 
Yamamoto, A. and Ishido, S. (2007) Novel regulation of MHC class Ⅱ function in B cells. 
EMBO J. 26, 846-54
2. Ohmura-Hoshino, M., Matsuki, Y., Mito-Yoshida, M., Goto, E., Aoki-Kawasumi, M., 
Nakayama, M., Ohara, O. and Ishido, S. (2009) Cutting edge: Requirement of MARCH-Ⅰ-
mediated MHC Ⅱ ubiquitination for the maintenance of conventional dendritic cell. J.
Immunol. 183, 6893-7
3. Ishido, S., Goto, E., Matsuki, M. and Ohmura-Hoshino, M. (2009) E3 ubiquitin ligases for 
MHC molecules. Current Opinion in Immunology 21, 78-83
4. Walseng, E., Furuta, K., Bosch, B., Weih, K.A., Matsuki, Y., Bakke, O., Ishido, S. and 
Roche, P.A. (2010) Ubiquitination Regulates MHC Class Ⅱ-Peptide Complex Retention and 
Degradation in Dendritic Cells. Proc. Natl. Acad. Sci. U S A. 107, 20465-70.
5. Ishikawa, R., Kajikawa, M. and Ishido, S. (2014) Loss of MHC Ⅱ ubiquitination inhibits 
the activation and differentiation of CD4 T cell. Int. Immunol. 26, 283-9.

Satoshi Ishido, M.D. Ph.D.

Professor,
Laboratory of Integrative Infection Immunology,
Showa Pharmaceutical University, Japan

17

111/228



   SIRT1, a mammalian ortholog of yeast silent information regulator 2 (Sir2), is a 
NAD+-dependent deacetylase. SIRT1 deacetylates a variety of cellular proteins, 
including histones and transcription factors, implicating its important roles in the 
control of diverse cellular processes, such as gene silencing, stress response, and 
energy metabolism. DBC1 was initially identified as a putative tumor suppressor, 
since its gene was found in a region frequently deleted in breast cancers. 
Intriguingly, DBC1 was later found to be a negative regulator of SIRT1. DBC1-
mediated inhibition of SIRT1 leads to an increase in p53 acetylation and thereby the 
p53-mediated processes, such as apoptosis. On the other hand, down-regulation of 
DBC1 results in SIRT1-mediated p53 deacetylation and inhibition of stress-induced 
apoptosis. Moreover, by using DBC1 knockout mice, DBC1 was shown to act as a 

be regulated. 

is crucial for p53 transactivation under genotoxic stress. Whereas treatment with 

protease), it promoted that to PIAS3 (a SUMO E3 ligase), resulting in a dramatic 
increase in DBC1 sumoylation. Remarkably, the switching of DBC1 binding partner 
from SENP1 to PIAS3 was achieved by ATM/ATR-mediated phosphorylation of 
DBC1. Moreover, DBC1 sumoylation led to a marked increase in the DBC1-SIRT1 
interaction, resulting in the release of p53 from SIRT1 for transcriptional activation. 
Consistently, SENP1 knockdown promoted DNA damage-induced apoptosis, 
whereas knockdown of PIAS3 or SUMO2/3 and overexpression of sumoylation-
deficient DBC1 mutant inhibited it. These results establish the role of DBC1 
sumoylation in promotion of p53-mediated apoptosis in response to genotoxic stress.

Jong Ho Park and Chin Ha Chung

School of Biological Sciences, Seoul National University, Korea
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   Migration and invasion are malignant behaviors of cancer cells. Glioblastoma 
multiforme (GBM) is the most invasive and aggressive human brain tumor. Survival 
of GBM patients is poor even after surgical removal, radiotherapy, and 
chemotherapy, because of the malignant behaviors of glioma cells. Therefore, unlike 
for common types of solid cancer, current experimental therapies for GBM are 
mainly focused on inhibition of invasion. Numerous proteins are involved in 
invasiveness of glioma cells. They include focal adhesion complex proteins, such as 

potent mediator of cell migration, is expressed only in highly proliferative and 
mobile cells, including immune cells, and markedly up-regulated in AGS gastric 

malignant behavior.
   c-Cbl, a RING-type ubiquitin E3 ligase, down-regulates receptor tyrosine kinases, 
including EGF receptor, and inhibits cell proliferation, migration, and invasion. 
Moreover, c-Cbl point mutations have frequently been found in patients with 
myeloid neoplasm. Therefore, c-Cbl is known as a tumor suppressor. In this study, 
we show that a part of the RING domain in c-Cbl is deleted in rat C6 and human 
A172 glioma cells and brain tissues of several glioblastoma patients. These deletions 

glioma and its malignant behavior.

Contribution of c-Cbl mutations in human glioma and its malignant behavior

Hee Min Yoo, Min Woo Seong, and Chin Ha Chung

School of Biological Sciences, Seoul National University, Korea
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   Ubiquitination is an important posttranscriptional modification that controls 
protein fate in several cellular events in eukaryote (e.g. cell cycle control, DNA 
damage repair and receptor endocytosis). E3 ubiquitin ligase selects target protein 
and catalyzes the formation of covalent isopeptide bond between ubiquitin and 
lysine on the substrates. Therefore, the recognition of substrate by E3 ubiquitin 
ligase is a key cellular event to make decision for the fate of proteins.
   Recently, we discovered a novel transmembrane-type E3 ubiquitin ligase family, 
designated as membrane- associated RING-CH (MARCH), in several viruses and 
mammal. Viral MARCH family members, known as MIR1 and MIR2, and many 
mammalian MARCH family members  (i .e.  MARCH1, 4,  8 ,  9)  prefer 
immunoreceptors involved in antigen presentation as their substrates, and 
ubiquitination of these receptors triggers their degradation through endocytosis and 
lysosomal pathway. While viral MIRs plays an important role in immune evasion 
from the host immune system, mammalian MARCHs are considered as immune 
regulator.
   Most of viral MIRs and mammalian MARCHs have a similar secondary structure; 
a variant type of RING domain (RINGv) at the N-terminus located in the 
cytoplasm, two transmembrane (TM) regions connected by a short inter-
transmembrane (ITM) region located in the extracellular or ER lumen, and a 
cytoplasmic tail (CYT) region at the C-terminus in the cytoplasm. Conserved region 
among the family members is the RINGv domain, which recruits E2 ubiquitin-
conjugating enzymes to catalyze ubiquitination of lysine residues located in the 
cytoplasmic tail of substrates; however, it remains unclear how MARCHs recognize 
their substrates.
   In this study, we determined the important regions of viral MIRs and human 
MARCHs and their substrates for the activity of MARCHs. By using region-

which is not a MARCH substrate, we found that TM region of MHC-Ⅰ is required to 
be downregulated by viral MIR1, whereas TM and EX region of MHC-Ⅰ and B7-2 
are individually important for viral MIR2. Moreover, EX region, but not TM region, 
of ICAM1 is required for viral MIR2-mediated downregulation. Thus, viral MIRs 
take different recognition mode for their different target receptors. In case of 
mammalian MARCH, we identified TM and EX region of B7-2 as an important 
region for human MARCH8-mediated downregulation; this is the case in viral 
MIR2. These findings provide an insight into the molecular basis of recognition 
mode by MARCH family members.

Mizuho Kajikawa, Minako Kimura and Satoshi Ishido
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BMP and related growth factors activate a broad range of cellular responses and 
play key roles in the pathogenesis of many diseases especially cancer and skeletal 
diseases. The activity of the BMP-initiated signaling pathway is tightly controlled, 
for example, through regulation of the key downstream Smad proteins. In response 
to BMP, Smad1/5/8 are phosphorylated, which triggers a series of downstream 
signaling and gene transcriptional events in the nucleus. To maintain proper levels 
of activated Smad1/5/8, activated Smad1/5/8 in the nucleus are normally 
dephosphorylated and then transported back into the cytoplasm. We recently 
discovered two classes of key players: phosphatases that dephosphorylate p-Smads, 
and nuclear export factors that transport dephosphorylated Smads out of the nucleus. 
While phosphatases (e.g. PPM1A, PPM1H, SCP4) physically interact with 
p-Smad1/5/8, RanBP3L directly and specifically recognize dephosphorylated 
Smads. RanBP3L mediates nuclear export of Smad1/5/8 in a small G protein Ran-
dependent manner. As a consequence, Smad phosphatases and RanBP3L 
coordinately shut down BMP-induced Smad-mediated transcriptional programs, 
thereby blocking BMP-induced osteoblastic differentiation. 

Xin-Hua Feng
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a wide variety of cellular responses, such as growth, motility, differentiation, and 

Ⅰ receptor phosphorylates cytosolic 
effector molecules Smad2/3. Phosphrylated Smad2/3 then forms a heterotrimeric 
complex with Smad4 and translocates into the nucleus. The nuclear Smad complex 
usually requires DNA-binding transcription factors, so called Smad cofactors, for 

   Here we show that a peptidyl-prolyl cis/trans-isomerase, Pin1, interacts with 
Smad2/3. Phosphorylation of Smad2/3 in the linker region is required for the 
interaction. Pin1 then induces a conformational change of Smad proteins, which 
facilitates their association with Olig1, thus promoting cell motility. Pin1 also 
sensitizes Smad2/3 for proteasomal degradation mediated by an E3 ubiquitin ligase 

contexts. Notably, Pin1 is overexpressed in many cancer tissues. Possible 
involvement of Pin1 overexpression in cancer malignant phenotypes will be 
discussed.

cis/trans-isomerase, Pin1
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differentiation as well as regulation of homeostasis during both embryogenesis and 

Ⅱ to phosphorylate receptor-regulated Smads (R-Smads); 
i.e.
is linked to congenital disorders, tumorigenicity, and fibrosis which can be life-

blood and lymph angiogenesis using mice which lacks molecule(s) involved in 
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Epithelial-mesenchymal transition (EMT) is a process by which fully differentiated 
epithelial cells undergo a phenotypic conversion and assume a mesenchymal cell 
phenotype. During EMT, epithelial cells lose their junctions and polarity, reorganize 
their cytoskeleton, change the cell shape, reprogram gene expression and increase 
the motility of individual cells. The mechanism underlying EMT is still unknown, 

marker of EMT. Our finding revealed a potential therapeutic target against 

Shuchen Gu

Life Sciences Institute, Zhejiang University, Hangzhou, Zhejiang 310058, China

Session Ⅱ

28

122/228



Regulation of Embryonic Stemness by Smad7

Yi Yu

Life Sciences Institute, Zhejiang University, Hangzhou, Zhejiang 310058, China

Smad7 plays an essential role in the negative-feedback regulation of transforming 

the role of Smad7 in regulation of self-renewal and differentiation of embryonic 
stem cell (ESC) remains unclear. Here, we report that Smad7 is required for 
maintaining mouse ESC self-renewal and pluripotency. Increased expression of 
Smad7 inhibits ESC differentiation, whereas depletion of Smad7 results in loss of 
self-renewal and differentiation in ESC. Mechanistically, Smad7 upregulates 
leukemia inhibitory factor (LIF) signaling, which plays a critical role in sustaining 

gp130-STAT3 complex and subsequent phosphorylation of STAT3 in a manner 

essential role for Smad7 in maintaining mouse ESC self-renewal.
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cytokines that play key roles in embryogenesis and maintenance of tissue 

various diseases including cancer, fibrosis and vascular disorders. Negative 

motifs and one SIM domain are present like TMEPAI. Expectedly, C18ORF1 could 

Smad2/3 via its Smad interaction motif (SIM) and competes with SARA for 
Smad2/3 binding. Consequently, C18ORF1 disrupts recruitment of Smad2/3 to the 

Ⅰ

EMT compared with control cells. Because C18ORF1 mRNA was not induced upon 

Naoko Nakano
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AMPK (AMP-activated protein kinase) and mTORC1 play central roles in 
maintaining cellular energy homeostasis and proliferation. In response to low 
energy status, AMPK is activated to enhance catabolic activities with concurrent 
inhibition of anabolic processes such as fatty acid synthesis. In contrast, mTORC1 is 
activated when nutrients and growth factors are abundant. We have recently 
discovered the mechanism by which AMP, as a low energy-charge signal, can 
autonomously initiate the assembly of an activating complex for AMPK in response 
to starvation. AMP binding causes a higher affinity of AMPK for the scaffold 
protein AXIN that also binds to LKB1, thereby promoting phosphorylation and 
activation of AMPK. More recently, we found most surprisingly that the late 
endosomal/lysosomal protein complex v-ATPase-Ragulator, essential for activation 
of mTORC1, is also required for AMPK activation. We also uncovered that AMPK 
is a residential protein of late endosome/lysosome. Under glucose starvation, the 
v-ATPase-Ragulator complex is accessible to AXIN/LKB1 for AMPK activation. 
Concurrently, the GEF activity of Ragulator towards RAG is inhibited by AXIN, 
causing dissociation from endosome and inactivation of mTORC1. We have thus 
revealed that the v-ATPase-Ragulator complex is also an initiating sensor for energy 
stress, and meanwhile serves as an endosomal docking site for LKB1-mediated 
AMPK activation by forming the v-ATPase-Ragulator-AXIN/LKB1-AMPK 
complex, thereby providing a switch between catabolism and anabolism. Our 
current study also emphasizes a general role of late endosome/lysosome in 
controlling metabolic programs.

AMPK activation and switch between catabolism and anabolism

Sheng-Cai Lin

School of Life Sciences, Xiamen University, China
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   IRBIT was discovered a decade ago as an inositol 1, 4, 5 trisphosphate receptor 
(IP3R) binding protein. IRBIT suppresses the calcium mobilizing activity of IP3R by 
competing with IP3, and multisite phosphorylation of IRBIT is absolutely required 
for the suppression, implying that IRBIT negatively regulates intracellular Ca2+

signals in a context dependent manner.
   Subsequent proteomic analysis for searching IRBIT binding partners in various 
systems revealed that IRBIT interacted with diverse classes of molecules such as 
p/bNBC1, Fip1L1 and PAP. p/bNBC1 is a key transporter regulating the intracellular 
concentration of HCO3

-. IRBIT binding activates the transporter activity of 
p/bNBC1, whereas the binding slows down the polyadenylation activity of Fip1L1 
and PAP in vitro.
   Importantly and interestingly, the interaction between IRBIT and its every target 
requires the multisite phosphorylation of IRBIT. The phosphorylation sites are 
clustered in the N-terminal region of IRBIT and contains the consensus sites for 
PKA, Akt, CaMK(s), ATM kinase, CK1, CK2, EKR1/2 and so on, suggesting that 
phosphorylation patterns of IRBIT in this region ref lects the intracellular 
environment and are involved in the concerted regulation of intracellular Ca2+

dynamics and pH homeostasis.
   In order to address the possibility and to know the function of IRBIT in vivo, we 
produced IRBIT KO mice. The KO mice grow almost normal and fertile. However, 
abdominal visceral adipose tissue volume in KO mice was significantly reduced. 
Now, we are collecting data suggesting the “connection” among IRBIT, 
phosphorylation, and adipogenesis.

the regulation of multiple cellular signaling pathways.

Akihiro Mizutani1, and Katsuhiko Mikoshiba2
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Cells can switch metabolic programs between catabolism and anabolism depending 
on nutrient availability and energy status. AMPK and mTOR play principal roles in 
governing the metabolic programs; however, the mechanism underlying the 
coordination of the two inversely regulated kinases remains unclear. We found most 
surprisingly that the late endosomal/lysosomal protein complex v-ATPase-
Ragulator, essential for activation of mTORC1 involved in anabolic pathways, is also 
required for AMPK activation that promotes catabolic metabolism. We also 
uncovered that AMPK is a residential protein of late endosome/lysosome. Under 
glucose starvation, the v-ATPase-Ragulator complex becomes accessible to 
AXIN/LKB1, and translocates AXIN/LKB1 onto endosome, resulting in 
phosphorylation at T172 and activation of AMPK by LKB1. Concurrently, upon 
interaction with AXIN, the GEF activity of Ragulator towards RAG is inhibited, 
leading to dissociation from endosome and inactivation of mTORC1. We have thus 
revealed that the v-ATPase-Ragulator complex is also an initiating sensor for energy 
stress, as in sensing abundant nutrients for mTORC1 activation, and meanwhile 
serves as an endosomal docking site for LKB1-mediated AMPK activation by 
forming the v-ATPase-Ragulator-AXIN/LKB1-AMPK complex distinct from that 
for mTORC1 activation, thereby providing a switch between catabolism and 
anabolism.

AMPK and mTORC1, Acting as a Switch between Catabolism and Anabolism

Dr. ChenSong Zhang

School of Life Sciences, Xiamen University, China
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Dr. Terytty Yang Li

School of Life Sciences, Xiamen University, China

In metazoans, cells depend on extracellular growth factors for energy homeostasis. 
We found that glycogen synthase kinase-3 (GSK3), when deinhibited by default in 
cells deprived of growth factors, activates acetyltransferase TIP60 through 
phosphorylating TIP60-Ser86, which directly acetylates and stimulates the protein 
kinase ULK1, which is required for autophagy. Cells engineered to express 
TIP60S86A that cannot be phosphorylated by GSK3 could not undergo serum 
deprivation–induced autophagy. An acetylation-defective mutant of ULK1 failed to 

from GSK3 to TIP60 and ULK1 to regulate autophagy when deprived of serum but 
not glucose. These findings uncover an activating pathway that integrates protein 
phosphorylation and acetylation to connect growth factor deprivation to autophagy.
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Dysfunction of the adipose tissue leads to the pathology associated with metabolic 
diseases such as obesity, type 2 diabetes and lipodystrophies. Keeping adipose 
tissue under control is a great challenge for our health. IRBIT was originally 
identif ied as a binding protein of the intracellular Ca2+ channel, inositol 
1,4,5-trisphosphate (IP3) receptor and functions as an inhibitory regulator of this 

including the activation of multiple ion channels and ion transporters implying the 
involvement of many cellular events. Here, we show that IRBIT acts as a key 
regulator controlling adipocyte differentiation. During the differentiation of 3T3-L1 
preadipocytes, we found that expression of IRBIT protein was upregulated. Short 
hairpin RNA (shRNA)-mediated reduction of IRBIT expression in the cells 
significantly attenuated adipocyte differentiation. RT-PCR analysis demonstrated 

transcription factors critical in terminal differentiation of adipocytes, were 
drastically diminished in IRBIT knockdown cells. On the other hand, expressions of 

IRBIT is a key molecule that controls terminal differentiation during adipogenesis 

Koichi Hamada, Yuri Sugiyama, Seiko Sato, Yukiyasu Takahashi, Akihiro Mizutani
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   Adiponectin is an anti-diabetic and anti-atherogenic adipokine, which binds to 
adiponectin receptors AdipoR1 and AdipoR2, and exerts beneficial effects on 

respectively, leading to increased mitochondria as well as decreased ectopic fat 
accumulation, oxidative stress and inflammation (Nature 423:762, 2003; Nature 
Med. 13:332, 2007; Nature 464:1313, 2010). Levels of adiponectin in plasma are 
reduced in obesity, which causes insulin resistance, type 2 diabetes, fatty liver and 
atherosclerosis (Nature Med. 7:941, 2001; Nature Med. 8:1288, 2002; Cell Metab.
17:185, 2013). Thus, orally active small molecules that bind to and activate AdipoR1 
and AdipoR2 could ameliorate obesity-related diseases such as type 2 diabetes, 
NASH and atherosclerosis.

agonists (Nature 503:493, 2013). One of these compounds, AdipoR agonist 
(AdipoRon), bound to both AdipoR1 and AdipoR2 in vitro. AdipoRon showed very 
similar effects to adiponectin in muscle, liver and adipose tissue, such as activation 

expenditure, and ameliorated fatty liver, insulin resistance and glucose intolerance 
in mice fed a high-fat diet, which was completely obliterated in AdipoR1 and 
AdipoR2 double-knockout mice. Moreover, AdipoRon ameliorated diabetes of 
genetically obese rodent model db/db mice, and prolonged the shortened lifespan of 
db/db mice on a high-fat diet.
   Thus, orally active AdipoR agonists such as AdipoRon are a promising therapeutic 
approach for the treatment of obesity-related diseases such as type 2 diabetes, 
NASH and atherosclerosis.

Development of a small-molecule AdipoR agonist for type 2 diabetes  
and short life in obesity

Toshimasa Yamauchi
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[1st DAY] 
Registration                                     August 31 (Mon) 14:30-17:00 Room 202 

Opening Remarks Masahiro Nishijima Showa Pharmaceutical University August 31 (Mon) 14:50-15:00 Room 202 

Plenary Lectures 
PL1   Reactive Persulfide Species: Its Antioxidant Redox Signaling and Translational Biosynthesis 
Chair: Yasuo Watanabe Showa Pharmaceutical University                                                   August 31 (Mon) 15:00-16:00 Room 202 

Takaaki Akaike Department of Environmental Health Sciences and Molecular Toxicology, Tohoku University Graduate School of Medicine, Japan 

PL2 Synaptic Pathology of Mental Retardation through Protein Phosphorylation Modification       

Chair: Yasuo Watanabe Showa Pharmaceutical University                                                   August 31 (Mon) 16:00-17:00 Room 202 

Kohji Fukunaga Department of Pharmacology Tohoku University Graduate School of Pharmaceutical Sciences, Japan 

Group Photo August 31 (Mon) 17:00-17:15 Room 202 

Welcome Party                                                      August 31 (Mon) 18:00- 

 

[2nd DAY] 
Registration                                                                       September 1 (Tue) 8:30-17:00 Room 202 

Symposia 
S-1 Biotransformation by enzymes                                              September 1 (Tue) 9:00-11:15 Room 202 

Chairs: Yasumitsu Ogra Chiba University 

          Hiroshi Yamazaki Showa Pharmaceutical University 

O3.    Human Cytochrome P450 1B1 Re ssion ergorP recnaC gnirud seloR elbissoP stI :detisiv

9:00~  Young-Jin Chun College of Pharmacy, Chung-Ang University, Korea 

O4. Identification of a novel selenometabolite and elucidation of its biological and toxicological significance 

9:30~  Yasumitsu Ogra Department of Toxicology and Environmental Health, Graduate School of Pharmaceutical Sciences, Chiba University, Japan 

O5. Human Drug Metabolism by Cytochrome P450 Enzymes 

10:00~ Hiroshi Yamazaki Laboratory of Drug Metabolism and Pharmacokinetics, Showa Pharmaceutical University, Japan 

O6. Induction of integrin signaling by steroid Sulfatase metabolism in HeLa cells 

10:30~ Dong-Jin Ye College of Pharmacy, Chung-Ang University, Korea 

O7. Activation of aerobic glycolysis by steroid sulfatase in HeLa cells 

10:45~ Sangyun Shin College of Pharmacy, Chung-Ang University, Korea 

O8. Cytochrome P450-dependent xenobiotic metabolism in marmosets 

11:00~ Shotaro Uehara  Laboratory of Drug Metabolism and Pharmacokinetics, Showa Pharmaceutical University, Japan 
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Lunch  September 1(Tue) 11:15-12:45 

S-2 Challenge to Infectious Disease                                September 1(Tue) 12:45-14:30 Room 202 

Chairs: Yoshikazu Ishii Toho University 

Tomoyuki Hamamoto Showa Pharmaceutical University  

O9. Proteomic Analysis of Extracellular Vesicles Derived from Mycobacterium tuberculosis 
12:45~   Chulhun L. Chang Department of Laboratory Medicine, Pusan National University School of Medicine, Korea  

O10. Novel Diagnostics Technologies for Infectious Diseases and Detection Methods for Antibiotic Resistant Organisms 

13:15~    Yoshikazu Ishii Division of Infection Control and Prevention, Department of Microbiology and Infectious Diseases, Toho University School of Medicine, Japan 

O11. Contribution of Pharmacists to Infection Control in Japan 

13:45~    Tomoyuki Hamamoto Educational and Research Center for Clinical Pharmacy, Showa Pharmaceutical University, Japan 

O12. Evaluation of Dual-Color Fluorescence In Situ Hybridization with Peptide Nucleic Acid Probes for Detection of  

Mycobacterium tuberculosis and Non-Tuberculous Mycobacteria in Clinical Specimens 

14:00~ Namhee Kim Department of Laboratory Medicine, Pusan National University School of Medicine, Korea 

Coffee Break  September 1 (Tue) 14:30-15:00 

S-3 Coordination of Redox biology September 1 (Tue) 15:00-17:30 Room 202 

Chairs: Motohiro Nishida National Institutes of Natural Scienses 

Yasuo Watanabe Showa Pharmaceutical University 

O13. Peroxiredoxin as a Regulator and Sensor of Local Hydrogen Peroxide 

15:00~ Sue Goo Rhee Yonsei University College of Medicine, Seoul, Korea 

O14. Negative regulation of cardiac remodeling by S-polythiolation of G proteins 

15:45~ Motohiro Nishida Division of Cardiocirculatory Signaling, Okazaki Institute for Integrative Bioscience (National Institute of Physiological Sciences), National Institutes of  

Natural Scienses, Japan 

O15. Mutual covalent modifications of nitric-oxide and reactive sulfur species 

16:15~ Yasuo Watanabe Laboratory of Pharmacology, Showa Pharmaceutical University, Japan 

O16. Peroxiredoxin III does not make hyperoxidation-dependent decamer formation 

16:45~ Se Kyoung Lee Yonsei University College of Medicine, Korea 

O17. Circadian Oscillation of Sulfiredoxin in the Mitochondria 

17:00~ In Sup Kil Yonsei University College of Medicine, Korea 

O18. Calcium/calmodulin-dependent protein kinase IV as potential targets of reactive sulfur species 

17:15~ Tsuyoshi Takata Laboratory of Pharmacology, Showa Pharmaceutical University, Japan 

Closing Remarks  Yasuo Watanabe Showa Pharmaceutical University  September 1(Tue) 17:30-17:40 Room 202 

Farewell Banquet     September 1(Tue) 18:00-20:00 Himawari 
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Takaaki Akaike 
Department of Environmental Health Sciences and Molecular 

Toxicology, Tohoku University Graduate School of Medicine, Japan 

 
Prof. Takaaki Akaike graduated from the Kumamoto University Medical School in 
Japan, and earned his MD, PhD degree from the Graduate School of Medicine, 

Kumamoto University in 1991. He then joined the Department of Microbiology at Kumamoto University School 
of Medicine where he was appointed to several faculty positions and was promoted to Full Professor in 2005. In 
2013, he moved to Tohoku University Graduate School of Medicine as Professor & Chairman of the Department 
of Environmental Health Sciences and Molecular Toxicology. Prof. Akaike held concurrent appointments as 
Visiting Professors at Thomas Jefferson University (1993) and at University of Alabama at Birmingham (2001), 
Program Officer at the Ministry of Education, Science, Sports and Culture (MEXT) of Japan (2003-2005), and Vice 
Dean & Director of Center for Medical Education and Research at Kumamoto University Medical School 
(2011-2012). He has received the Society for the Free Radical Research Japan Prize (2014) and ASAKAWA Award 
from the Japanese Society for Bacteriology (2015). Prof. Akaike was the president of the International/Japanese 
Nitric Oxide Society (~2011). His major research interest is in NO and redox biology, and his group discovered in 
2007 a unique second messenger (8-nitro-cGMP) that mediates electrophilic signal transduction during oxidative 
stress and other cellular redox signaling in general. 
 

Cysteine persulfide has been long time known to be physiologically formed in various organisms including 
prokaryotes and eukaryotes like mammals as well.  Its biosynthesis is effectively catalyzed mainly by two 
enzymes such as cystathionine -lyase (cystathionase, CSE) and cystathionine -synthase (CBS) by use of cystine 
(CysSSCys) as a major substrate.  We have unequivocally verified generation of appreciable amount of cysteine 
persulfide, in particular its major derivative glutathione persulfide (GSSH) in cultured cells and tissues in vivo.  
These reactive sulfur derivatives were potent scavengers of reactive oxygen species, specifically hydrogen peroxide.  
Indeed, the hydrogen peroxide scavenging property of persulfides was much greater than that of GSH and other 
Cys-related compounds and H2S.  Persulfides and related species also showed a strong redox signaling regulatory 
function via electrophile thiolation.  A prime example of this is interaction of persulfide species with the 
endogenously generated electrophile 8-nitroguanosine 3 ,5 -cyclic monophosphate.  Apart from its high output of 
biosynthesis and potential antioxidant, redox signaling function, the biological relevance of cysteine persulfides or 
polysulfides is now increasingly recognized as essential structural residues or prosthetic components of several 
proteins and enzymes, which may include metal ligands most typically observed with iron sulfur clusters.  

Plenary Lectures

Chair: Yasuo Watanabe (Showa Pharmaceutical University)
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Surprisingly, a clear translation-coupled Cys polysulfuration was revealed herein, directly involved in a remarkable 
translational CysSSH biosynthesis and its incorporation into proteins ubiquitously occurring among different 
organisms.  Therefore, exploring such unique biosynthesis and potential multiple functions of polysulfur proteins 
may advance a new paradigm of molecular biology and especially cellular translational mechanism, evolving an 
innovative era of modern redox biology.   
 

Recent selected publications:  

1. Ida T., et al. Reactive cysteine persulfides and S-polythiolation regulate oxidative stress and redox signaling. 
Proc. Natl. Acad. Sci. USA, 111: 7606-7611, 2014 

2. Ito C., et al. Endogenous nitrated nucleotide is a key mediator of autophagy and innate defense against bacteria.  
Mol Cell, 52, 794-804, 2013 

3. Nishida M., et al. Hydrogen sulfide anion regulates redox signaling via electrophile sulfhydration. Nature 
Chem Biol, 8, 714-724, 2012 

4. Sawa T., et al. Protein S-guanylation by the biological signal 8-nitroguanosine 3',5'-cyclic monophosphate. 
Nature Chem Biol, 3, 727-735, 2007 

5. Akaike T., et al. 8-Nitroguanosine formation in viral pneumonia and its implication for pathogenesis. Proc Natl 
Acad Sci USA. 100, 685-690, 2003 
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Kohji Fukunaga  
Department of Pharmacology  

Tohoku University Graduate School of Pharmaceutical Sciences 
 

Prof. Kohji Fukunaga obtained his B.S./M.S. at Kumamoto University School of 
Pharmaceutical Sciences and Ph.D. in Pharmacology at Kumamoto University 
Medical School. He joined Tohoku University Graduate School of Pharmaceutical 

Sciences as Chairman and Professor of the Department of Pharmacology in 2002, after 21 years at Kumamoto 
University Medical School as Associate Professor in Pharmacology and as Research fellow in Molecular 
Physiology and Howard Hughes Medical Institute at Vanderbilt University (1988-19990: Prof. TR. Soderling 
laboratory). Prof. Fukunaga holds concurrent appointments as Visiting Professor in The Open University of Japan, 
Zhejiang University and Soochow University in China. He is also Editor-in-Chief of Journal of Pharmacological 
Sciences. His research focuses on medication development for Alzheimer Disease and Mental Retardation. 
 

Understanding of synaptic pathology is central dogma to develop orphan drugs to improve mental retardation. 
We have defined the molecular mechanism underlying synaptic pathology in mental diseases through 
phosphoprotein modification in the synapse (1). Dopamine D2 receptor (D2R) stimulation activates 
calcium/calmodulin-dependent protein kinase II (CaMKII) 3, a CaMKII nuclear isoform, thereby increasing 
brain-derived neurotrophic factor (BDNF) gene expression. We found that CaMKII 3 at Ser332 site is 
dephosphorylated by protein phosphatase-1 (PP1), thereby promoting its nuclear translocation. In neuro-2a cells, 
the PP1 co-expression with CaMKII 3 significantly increased the nuclear CaMKII activity and enhanced BDNF 
expression. Likewise, chronic administration of dopamine D2R partial agonist, aripiprazole (APZ) in rats increased 
the PP1 activity, thereby promoting CaMKII 3 translocation into nucleus and BDNF expression in rat substantia 
nigra. Moreover, APZ treatment enhanced the neurite extension in cultured dopaminergic neurons. The 
APZ-induced neurite extension was inhibited by knockdown of PP1g1 in cultured dopaminergic neurons. Taken 
together, CaMKII 3 at Ser332 site is dephosphorylated by PP1, resulting in translocation into nucleus. Nuclear 
translocated CaMKII 3 likely accounts for BDNF expression, promoting neurite extension and survival of 
dopaminergic neurons. We next defined the mechanism of synaptic pathology in mental retardation using ATRX 
mutant mice (2). Mutations of ATRX, a chromatin remodeling protein of the SNF-2 family, cause several mental 
retardation disorders, including alpha-thalassemia X-linked (ATR-X) syndrome. We generated ATRX mutant mice 
lacking exon 2 (ATRX E2 mice), a mutation that mimics exon 2 mutations seen in human patients and associated 
with milder forms of mental retardation. ATRX E2 mice exhibited abnormal dendritic spine formation in the medial 

Chair: Yasuo Watanabe (Showa Pharmaceutical University)
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prefrontal cortex (mPFC) and impaired cognitive function. Consistent with other mouse models of mental 
retardation, ATRX E2 mice exhibited longer and thinner dendritic spines compared to wild-type mice without 
changes in spine number. Interestingly, aberrant increased calcium/calmodulin-dependent protein kinase II 
(CaMKII) activity was observed in the mPFC of ATRX E2 mice. The increased CaMKII autophosphorylation and 
activity were associated with increased phosphorylation of the Rac1-guanine nucleotide exchange factors (GEFs), 
Tiam1 and Kalirin-7, known substrates of CaMKII. We confirmed increased phosphorylation of p21-activated 
kinases (PAKs) in mPFC extracts. Furthermore, reduced protein expression and activity of PP1 was evident in the 
mPFC of ATRX E2 mice. In cultured cortical neurons, PP1 inhibition by okadaic acid increased CaMKII-dependent 
Tiam1 and Kalirin-7 phosphorylation. Taken together, our data strongly suggest that aberrant CaMKII activation 
likely mediates abnormal spine formation in the mPFC. Such morphological changes plus elevated 
Rac1-GEF/PAK signaling seen in ATRX E2 mice likely contribute to mental retardation syndromes seen in human 
patients. ATRX interacts with transcription cofactor DAXX and elicits ATP-dependent chromatin stabilizing 
activity via DNA G-quadruplexes. Indeed the administration of stabilizer of G-quadruplexes improves cognitive 
deficit in ATRX E2 mice. Taken together, dysregulation of CaMKII-dependent phosphorylation is central role in 
synaptic pathology and orphan drug development in the mental retardation. 
 
1. Shioda N., et al. Aberrant hippocampal spine morphology and impaired memory formation in neuronal 

platelet-derived growth factor beta-receptor lacking mice. Hippocampus 22:1371-1378, 2012 
2. Shioda N., et al. Aberrant calcium/calmodulin-dependent protein kinase II (CaMKII) activity is associated with 

abnormal dendritic spine morphology in the ATRX mutant mouse brain. J. Neurosci. 31, 346-358, 2011  
 
Recent selected publications: 
1. Shioda N., et al. FABP3 protein promotes -synuclein oligomerization associated with 

1-methyl-1,2,3,6-tetrahydropiridine (MPTP)-induced neurotoxicity. J. Biol. Chem. 289, 18957-18965, 2014 
2. Tagashira H., et al. Methyl pyruvate rescue mitochondrial damage caused by SIGMAR1 mutation related to 

amyotrophic lateral sclerosis. Biochem. Biophys. Acta 1840, 3320-3334, 2014 
3. Moriguchi S., et al. Stimulation of sigma-1 receptor ameliorates depression-like behaviors in CaMKIV null 

mice. Mol. Neurobiol. (2014) DOI 10.1007/s12035-014-8923-2 
4. Shioda N., et al. Expression of truncated form of the endoplasmic reticulum chaperone protein, 1 receptor, 

promotes mitochondrial energy depletion and apoptosis. J. Biol. Chem. 287, 23318-23331, 2012 
5. Moriguchi S., et al. The T-type voltage gated calcium channel as a molecular target of the novel cognitive 

enhancer ST101: enhancement of long-term potentiation and CaMKII autophosphorylation in rat cortical 
slices. J. Neurochem. 121, 44-53, 2012 
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Chairs: Yasumitus Ogra (Chiba University)
  (Showa Pharmaceutical University)

O3. Human Cytochrome P450 1B1 Revisited: Its 
Possible Roles during Cancer 
Progression 
Young-Jin Chun. 
Professor, College of Pharmacy, Chung-
Ang University, Seoul, Korea  
 
Young-Jin Chun is a Professor of College of Pharmacy at 
Chung-Ang University, Seoul, Korea since 2007.  He 
received his BS from College of Pharmacy, Seoul National 
University, Seoul, Korea and he got his MS and Ph.D. 
degrees from Korea Advanced Institute of Science and 
Technology (KAIST), Daejon, Korea.  He trained as a 
post-doctoral fellow at Vanderbilt University School of 
Medicine, Nashville, TN, USA in 1994. He became an 
Assistant Professor in 1997, Associate Professor in 2002, 
and Full Professor in 2007 at College of Pharmacy, Chung-
Ang University.  Currently, he is a President of Korean 
Society for Alternative to Animal Experiments (KSAAE) 
and a director of the Consortium of Alternative Methods 
for Safety Evaluation of Cosmetic (CAMSEC).  He also 
serves as a Secretary-General of Korean Society of 
Toxicology as well as Asian Society of Toxicology.  
Professor Chun’s research has focused on the cellular 
functions of steroid metabolizing enzymes including 
cytochrome P450 1B1 and steroid sulfatase, mechanisms 
of apoptosis and cancer development. He is also interested 
in studying alternative methods for animal experiments. 
 

Human cytochrome P450 1B1 (CYP1B1) belongs to the 
CYP1 family and is known as a major enzyme for estradiol 
4-hydroxylation. Metabolic activation of 17 -estradiol 
(E2) to 4-hydroxy E2 by CYP1B1 has been postulated to 
be an important factor in mammary carcinogenesis. It has 
been reported that CYP1B1 expression is higher in various 
tumor tissues, especially in hormone-related cancers such 
as breast, ovarian and prostate. To explore the role of 
human CYP1B1 in cancer progression, we investigated 
CYP1B1 action in cells after overexpression or induction 
with DMBA, or inhibition with specific CYP1B1 siRNA 
or TMS, a specific inhibitor and identified that CYP1B1 
promotes cell proliferation in human mammary tumor cells. 
CYP1B1 activates Wnt/ -catenin signaling and induces 
EMT program via up-regulation of EMT marker proteins 
and EMT-inducing transcription factors. It postulated that 

sp1 transcription factor acts as a key mediator for CYP1B1 
action. Taken together, we demonstrated that CYP1B1, a 
major estradiol 4-hydroxylase, is able to promote cancer 
cell progression through activation of Wnt/ -catenin 
signaling and EMT program and may be regarded as a 
target enzyme for blocking cancer development.  

 
Recent selected publications: 
1. Choi, S.et al., Identification of cornifelin and early 

growth response-1 gene as novel biomarkers for in vitro 
eye irritation using a 3D reconstructed human cornea 
model MCTT HCETM.  Arch of Toxicol in press.  

2. Han, S. et al., Functional characterization of 
CYP107W1 from Streptomyces avermitilis and 
biosynthesis of macrolide oligomycin A. Arch. 
Biochem. Biophys. 575:1-7, 2015. 

3. Bae, O. N. et al., Chemical allergens stimulate human 
epidermal keratinocytes to produce lymphangiogenic 
vascular endothelial growth factor. Toxicol. Appl. 
Pharmacol. 283: 147-155, 2015. 

4. Jeong, J.-J., et al., The role of annexin A5 in cisplatin-
induced toxicity in renal cells: the molecular mechanism 
of apoptosis. J. Biol. Chem. 289: 2460-2481, 2014.  

5. So, K. S. et al., Autophagosome-mediated EGFR down-
regulation induced by the CK2 inhibitor enhances the 
efficacy of EGFR-TKI on EGFR-mutant lung cancer 
cells with resistance by T790M. PLoS One 9: e114000, 
2014. 

  

 
O4. Identification of a novel selenometabolite 
and elucidation of its biological and toxicological 
significance 
Yasumitsu Ogra.  
Professor, Department of Toxicology 
and Environmental Health, Graduate 
School of Pharmaceutical Sciences, 
Chiba University, Japan 

 
Yasumitsu Ogra is a Professor of Laboratory of 
Department of Toxicology and Environmental Health, 
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Graduate School of Pharmaceutical Sciences, Chiba 
University, Japan since 2015.  After receiving his PhD in 
Pharmaceutical Sciences from Chiba University in Japan, 
he trained as a post-doctoral fellow at National Institute of 
Occupational Health, Kawasaki, Japan.  He was recruited 
as a Research Associate of Faculty of Pharmaceutical 
Sciences, Chiba University, Japan.  After an experience of 
Visiting Fellow at The National Center for Scientific 
Research, Pau, France, he had a post as Associate 
Professor of Graduate School of Pharmaceutical Sciences, 
Chiba University, Japan in 2004 and moved to a Professor, 
Laboratory of Chemical Toxicology and Environmental 
Health, Showa Pharmaceutical University, Japan in 2009.  
His research has focused on selenometabolites in chemical 
toxicology and environmental health for humans.  

 
When human hepatoma HepG2 cells were exposed to 

sodium selenite, an unknown selenium metabolite was 
detected in the cytosolic fraction by a hyphenated 
technique, i.e., HPLC-inductively coupled plasma mass 
spectrometry (ICP-MS). The unknown selenium 
metabolite was also detected in the mixture of HepG2 
homogenate and sodium selenite in the presence of 
exogenous glutathione (GSH). The unknown selenium 
metabolite was concretely identified as selenocyanate by 
electrospray ionization mass spectrometry (ESI-MS), ESI 
quadrupole time-of-flight mass spectrometry (ESI-Q-TOF-
MS) and LC-ICP-MS. Because exogenous cyanide 
increased the amount of selenocyanate in the mixture, 
selenocyanate seemed to be formed by the reaction 
between selenide, the product of the reduction of selenite, 
and endogenous cyanide. Rhodanase, an enzyme involved 
in thiocyanate synthesis, was not required for the formation 
of selenocyanate. Selenocyanate was less toxic to HepG2 
cells than selenite or cyanide, suggesting that it was 
formed to reduce the toxicity of selenite. On the other hand, 
selenocyanate could be assimilated into selenoproteins and 
selenometabolites in rats in the same manner as selenite. 
Consequently, selenite was metabolized to selenocyanate 
to temporarily ameliorate its toxicity, and selenocyanate 
acted as an intrinsic selenium pool in cultured cells 
exposed to surplus selenite. The results also suggest that 
endogenous cyanide can act to detoxify selenite by directly 
and non-enzymatically sequestering selenide. I propose 
that the role of endogenous cyanide is called “reactive 
cyanogen species, RCNS.” 

 
Recent selected publications: 
1. Y. Ogra, Identification of selenometabolites in 

animals and plants by mass spectrometry. Food and 
Nutritional Components in Focus No. 9, Selenium: 
Chemistry, Analysis, Function and Effects, V.R. 
Preedy (ed.), The Royal Society of Chemistry, 
London, in press. 

2. Y. Ogra, Selenium metabolism. Diversity of Selenium 
Functions in Health and Disease, R. Brigelius-Flohé 
and H. Sies (eds.), CRC Press, Boca Raton, FL, in 

press. 
3. Y. Anan et al., Complementary use of LC-ICP-MS 

and LC-ESI-Q-TOF-MS for selenium speciation. 
Anal. Sci. in press. 

4. Y. Ogra et al., Metabolism of trimethylselenonium 
ion in selenium accumulator, Allium sativum. 
Fundam. Toxicol. Sci. 2, 95-99, 2015 

5. Y. Ogra et al., Comparison of accumulation of four 
metalloids in Allium sativum. Bull. Environ. Contam. 
Toxicol. 94, 604-608, 2015. 

 

 
O5. Human Drug Metabolism by Cytochrome 
P450 Enzymes 
Hiroshi Yamazaki. 
Professor, Lab. Drug Metabolism and 
Pharmacokinetics, Showa Pharmaceutical 
University 

 
Hiroshi Yamazaki is a Professor of Laboratory of Drug 
Metabolism and Pharmacokinetics in Showa 
Pharmaceutical University, Tokyo, Japan since 2005.  
After receiving his BS and MS degrees from Gifu 
Pharmaceutical University and PhD in Pharmaceutical 
Sciences from Osaka University in Japan, he trained as a 
post-doctoral fellow at Vanderbilt University School of 
Medicine, Nashville, TN, USA in 1994.  He was recruited 
as an Associate Professor of Kanazawa University from 
Osaka Prefectural Institute of Public Health in 1998 and 
moved to a post as Associate Professor of Hokkaido 
University Graduate School of Pharmaceutical Sciences in 
2001.  His research has focused on polymorphic 
cytochrome P450 and flavin-containing monooxygenase, 
which are major catalysts involved in drug metabolism in 
toxicology and pharmacology in humans.  He has authored 
over 310 publications (http://www.researcherid.com/rid/A-
6081-2011) and is recognized as a ‘Highly Cited 
Researcher’ in Pharmacology by Thomson Reuters. 
 

Cytochrome P450 (P450 or CYP) enzymes are involved 
in the oxidative metabolism of drugs, toxic chemicals, and 
endogenous compounds.  The Old and New World 
monkeys such as cynomolgus monkeys (Macaca 
fascicularis) and common marmosets (Callithrix jacchus), 
respectively, are used for preclinical studies to predict the 
toxicity and pharmacokinetics of drugs due to their genetic 
similarity to humans.  There is renewed interest in both the 
toxicity and pharmacological mechanisms of thalidomide.  
Thalidomide has been teratogenic in primates, but not in 
rodents.  The mechanism of action and teratogenicity of 
thalidomide still remains unclear.  Recent findings on the 
induction of human cytochrome P450 3A enzymes by 
thalidomide and its P450-mediated bioactivation towards 
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understanding the teratogenic and pharmacological 
property of thalidomide are summarized.  Homotropic and 
heterotropic cooperativity of human P450 3A4/5 by 
thalidomide was demonstrated in various in vitro systems 
and hepatocytes in vivo models with chimeric mice 
expressing humanized liver cells.  Thalidomide also 
induced human P450 3A enzyme through pregnane X 
receptor (PXR) and subsequently its hydroxylation by 
human liver microsomal P450 3A4/5. The second 
oxidation step in the human P450 3A4/5 pathway 
generated a reactive intermediate, possibly an arene oxide 
that could be trapped by glutathione to give adducts, 
confirmed in mouse models transplanted with human 
hepatocytes.  These results collectively indicate activation 
of thalidomide to reactive metabolites by autoinduced 
human cytochrome P450 3A enzymes, with substrate 
cooperativity, and implications for development of analogs.  
Screening for avoiding unwanted bioactivation but keeping 
the immunomodulatory properties is a strategic pathway to 
new cancer drugs. 
 
Recent selected publications: 

1. Miyaguchi, T. et al., Human urine and plasma 
concentrations of bisphenol A extrapolated from 
pharmacokinetics established in in vivo experiments 
with chimeric mice with humanized liver and semi-
physiological pharmacokinetic modeling. Regul. 
Toxicol. Pharmacol., 72, 71-76, 2015. 

2. Yamazaki, H., et al., Zone analysis by two-
dimensional electrophoresis with accelerator mass 
spectrometry of in vivo protein bindings of 
idiosyncratic hepatotoxicants troglitazone and 
flutamide bioactivated in chimeric mice with 
humanized liver. Toxicol. Res., 4, 106-111, 2015. 

3. Murayama, N. et al., Thalidomide increases human 
hepatic cytochrome P450 3A enzymes by direct 
activation of pregnane X receptor, Chem. Res. 
Toxicol., 27, 304-308, 2014. 

4. Shimizu, M. et al., Qualitative de novo analysis of full 
length cDNA and quantitative analysis of gene 
expression for common marmoset (Callithrix jacchus) 
transcriptomes using parallel long-read technology 
and short-read sequencing. PLoS One, 9, e100936, 
2014 

5. Fifty Years of Cytochrome P450 Research, ed. 
Hiroshi Yamazaki, Springer, Tokyo, 2014 

 

 

O6. Induction of integrin signaling by steroid 
Sulfatase metabolism in HeLa cells
Dong-Jin Ye 
College of Pharmacy, Chung-Ang University, Seoul, 156-
756,Korea 

Steroid sulfatase (STS) is responsible for the hydrolysis of 
aryl and alkylsteroidsulfates. STS has a pivotal role in 
regulating the level of estrogen and androgen responsible 
for growth of hormone-dependent tumors, such as breast or 
prostate cancer. However, the molecular function for tumor 
growth of STS is still not clear. To elucidate possible role 
of STS on cancer cell proliferation, we investigated 
whether STS is able to regulate integrin signaling pathway. 
In this study, we observed that overexpression of STS in 
HeLa cells induces the expression of integrin 1 and 
fibronectin, a ligand of integrin 5 1 at protein and mRNA 
levels. Dehydroepiandrosterone (DHEA), one of the main 
metabolite of STS, also induces mRNA and protein level 
of integrin 1 and fibronectin. We found that STS 
expression and DHEA enhance phosphorylation of focal 
adhesion kinase (FAK) at tyrosine 925 residue. Moreover, 
phosphorylation of ERK at threonine 202 and tyrosine 204 
residues was also induced, indicating that STS may 
activate Ras/Raf/MEK signaling pathway. In conclusion, 
these results suggest that STS expression and DHEA may 
enhance Ras/Raf/MEK signaling through upregulation of 
integrin 1and activation of FAK. 
 

 
O7. Activation of aerobic glycolysis by steroid 
sulfatase in HeLa cells 
Sangyun Shin 
College of Pharmacy, Chung-Ang University, Seoul 156-
756, Korea 
 
  Steroid sulfatase (STS) expression has been considered to 
play a pivotal role in estrogen-dependent cancers. STS is 
known as a target enzyme for suppressing estrogen-
mediated carcinogenesis. STS is able to convert estrogen 
sulfate to estrone form, like dehydroepiandrosterone 
sulfate (DHEA-S) to its’ active form 
dehydroepiandrosterone (DHEA). Aerobic glycolysis is a 
hallmark of cancer metabolism. Hypoxia inducing factor 1 
subunit HIF1  is recognized as an important regulator of 
aerobic glycolysis. To elucidate whether STS is able to 
regulate cancer metabolism, the effects on aerobic 
glycolysis were determined. STS overexpression 
significantly converted DHEA-S to DHEA. STS and the 
major product DHEA enhanced HIF1  protein, mRNA, 
promoter activity in HeLa cells. Glycolytic enzymes such 
as hexokinase 2 (HK-2) and glucose transporter (GLUT) 
were increased by STS overexpression and DHEA 
treatment in protein and mRNA levels. When cells were 
treated with HIF1  siRNA, all glycolytic enzymes induced 
by STS and DHEA were down-regulated. Lactic acid 
production was also increased by STS and DHEA. 
STX064, a STS specific inhibitor inhibited DHEA 
formation and lactic acid production in HeLa cells. In 
conclusion, STS and the major product DHEA may 
regulate aerobic glycolysis via HIF1  induction. 
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O8. Cytochrome P450-dependent xenobiotic 
metabolism in marmosets 
Shotaro Uehara 

Laboratory of Drug Metabolism and Pharmacokinetics, 
Showa Pharmaceutical University 
 

New World primate common marmosets (Callithrix 
jacchus) are potentially useful animal models for 
preclinical studies because of their benefits such as small 
body size, ease handling, high fertility, and early sexual 
maturity. However, cytochrome P450 (P450) enzymes, 
major xenobiotic-metabolizing enzymes, have not been 
fully identified and characterized in marmosets. De novo 
assembly and expression analysis of marmoset transcripts 
with pooled liver, intestine, kidney, and brain samples 
were showed that 18 P450-like genes displayed the tissue 
expression pattern and that P450 3A, 2D and 2C enzymes 
were highly expressed in the liver, similar to that of 
 

Chairs:  (Toho University)
  (Showa Pharmaceutical University)

O9. Proteomic Analysis of Extracellular Vesicles 
Derived from Mycobacterium 
tuberculosis 
Chulhun L. Chang 
Professor, Department of Laboratory 
Medicine, Pusan National University 
School of Medicine, Yangsan, Korea  
 
Chulhun L. Chang is a Professor of Department of 
Laboratory Medicine, Pusan National University School of 
Medicine, Yangsan in Korea since 2002. He received his 
M.D. degree from Pusan National University School of 
Medicine. He became a Visiting Professor at University of 
Illinois at Chicago, Institute for Tuberculosis Research, 
Chicago, IL, in USA in 2001. He held concurrent 
appointments as a Director, Department of Microbiology, 
Korean Institute of Tuberculosis, The Korean National 
Tuberculosis Association, Seoul, in Korea during 2005-
2008. His interests and activities focus on clinical 
microbiology/mycobacteriology, mycobacterial 
susceptibility testing, drug resistance mechanisms of 

mycobacteria, and identification of non-tuberculous 
mycobacteria. 
 

The release of extracellular vesicles, also known as 
outer membrane vesicles, membrane vesicles, exosomes, 
and microvesicles, is an evolutionarily conserved 
phenomenon from bacteria to eukaryotes. It has been 
reported that Mycobacterium tuberculosis releases 
extracellular vesicles harboring immunologically active 
molecules, and these extracellular vesicles have been 
suggested to be applicable in vaccine development and 
biomarker discovery. However, the comprehensive 
proteomic analysis has not been performed for M. 
tuberculosis extracellular vesicles. In this study, we 
identified a total of 287 vesicular proteins by four LC-
MS/MS analyses with high confidence. In addition, we 
identified several vesicular proteins associated with the 
virulence of M. tuberculosis. This comprehensive 
proteome profile will help elucidate the pathogenic 
mechanism of M. tuberculosis. The data have been 
deposited to the ProteomeXchange with identifier 
PXD001160.  

 

P450 cDNA were successfully isolated from marmoset 
tissues. The amino acid sequence deduced from P450 
cDNA showed a high sequence identities (>85%).  
Marmoset liver microsomes efficiently metabolized the 
human P450 3A, 2D and 2C probe substrates. Indeed, 
heterologously expressed marmoset P450 3A and 2D 
enzymes had highly catalytic activities compared with 
those of humans for metoprolol O-demethylation and 
midazolam 1'-hydroxylation, respectively. Heterologously 
expressed marmoset P450 2C19 enzyme catalyzed human 
P450 2C9 and 2C19 probe substrates and had high Vmax 
and low Km values for S-warfarin 7-hydroxylation 
comparable to those of marmoset liver microsomes, unlike 
those of cynomolgus monkeys, indicating similar warfarin 
stereoselectivity to findings in humans. These results 
indicated that marmoset P450 enzymes had functional 
characteristics similar to those of humans, however, they 
had partially different substrate specificities and catalytic 
activities.  Supported by the Strategic Research Program 
for Brain Sciences of Japan Agency for Medical Research 
and Development. humans. On the basis of mRNA tissue distribution, novel 8 
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Recent selected publications: 
1. Kim Y.J., et al., Evaluation of propidium monoazide 

real-time PCR for early detection of viable 
Mycobacterium tuberculosis in clinical respiratory 
specimens, Ann Lab Med, 34:203-209, 2014 

2. Choi G.E. et al., Efficient differentiation of 
Mycobacterium abscessus complex isolates to the 
species level by a novel PCR-based variable-number 
tandem-repeat assay, J Clin Microbiol 49(3):1107-
1109, 2011 

3. Choi G.E., et al., High-resolution melting curve 
analysis for rapid detection of rifampin and isoniazid 
resistance in Mycobacterium tuberculosis clinical 
isolates, J Clin Microbiol 48(11):3893-3898, 2010 

4. Kim C.M., et al., Development and evaluation of 
oligonucleotide chip based on the 16S-23S rRNA gene 
spacer region for detection of pathogenic 
microorganisms associated with sepsis, J Clin 
Microbiol 48(5):1578-1583, 2010 

5. Gill-Han Bai, et al., Proficiency analysis of drug 
susceptibility testing by the National-Level TB 
Laboratories from 1995 to 2003, J Clin Microbiol 
45(11):3626-3630, 2007 

 

 
O10. Novel Diagnostics Technologies for 
Infectious Diseases and Detection Methods for 
Antibiotic Resistant Organisms 
Yoshikazu Ishii  
Professor, Division of Infection 
Control and Prevention, Department 
of Microbiology and Infectious 
Diseases, Toho University School of 
Medicine, Tokyo, Japan 

 
Yoshikazu Ishii is a professor of Division of Infection 
Control and Prevention, Department of Microbiology and 
Infectious Diseases, Toho University School of Medicine 
in Japan since 2013. After receiving his BS degree from 
Faculty of Pharmaceutical Science, College of Science and 
Technology, Nihon University in Japan, he pursued a 
career as pharmacist at Department of Pharmacy, Nagasaki 
University Hospital in Japan. He became an Assistant 

at Department of Microbiology and Infectious Diseases, 
Toho University School of Medicine, Faculty of Medicine 
in 2010. His research has focused on construction of the 
clinical diagnosis for infectious disease by molecular 
biological techniques. From 1980's, he is continuing 
research for the antibiotic resistance Gram-negative 
bacteria. 
 
   The gold standard of diagnostics for infectious diseases 
and detection of antibiotic resistant organisms are culture 
and antibiotic susceptibility testing respectively. However, 
diagnosis of infectious diseases is sometimes unsuccessful 
because patients have been treated with antibiotics or are 
infected with unculturable microorganisms. The next 
generation sequencer is a powerful tool for the diagnosis of 
infectious diseases and enables a comprehensive search for 
antibiotic resistant genes. Some examples of successful 
diagnosis and resistance gene detection will be introduced 
in this presentation.  In addition, antigen detection using an 
imunochromatographical technique is a simple and rapid 
method for the diagnosis of infectious diseases such as 
Legionnaires' disease, pneumococcal infection, and 
Mycoplasma pneumonia.  We have also constructed a 
detection system for carbapenemases from Acinetobacter 
spp. such as the OXA-23 group, OXA-24/40 group, OXA-
51 group and OXA-58 group.  In this presentation, I will 
discuss novel techniques for the diagnosis of infectious 
diseases and the detection of antibiotic resistant factors. 
 
Recent selected publications: 
1. Mano Y., et al., Molecular analysis of the integrons of 

metallo- -lactamase-producing Pseudomonas 
aeruginosa isolates collected by nationwide 
surveillance programs across Japan, BMC Microbiol 
15(1): 41, 2015 

2. Nakano R., et al., Rapid detection of the Klebsiella 
pneumonia carbapenemase (KPC) gene by loop-
mediated isothermal amplification (LAMP) J Infect 
Chemother  21(3): 202-206, 2015 

3. Nagasawa M., et al., Loop-mediated isothermal 
amplification assay for 16S rRNA methylase genes in 
Gram-negative bacteria, J Infect Chemother 20(10): 
635-638, 2014 

4. Oguri T., et al., Crystal structure of Mox-1, a unique 
plasmid-mediated class C -lactamase with hydrolytic 
activity towards moxalactam, Antimicrob Agents 
Chemother 58(7): 3914-3920, 2014 

5. Kojima Y., et al., Spread of CTX-M-15 extended-

Professor at Department of Histology, Nagasaki University 
School of Dentistry, and moved to a post as Assistant 
Professor of Department of Microbiology and Infectious 
Diseases, Toho University School of Medicine, Faculty of 
Medicine. During the post, he experienced a Senior 
Researcher of Centre for Protein Engineering, University 
of Liege in Belgium for two years. He became a Lecturer 

spectrum -lactamase-producing Escherichia coli 
isolates through household contact and plasmid 
transfer, J Clin Microbiol 52(5): 1783-1785, 2014 
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O11. Contribution of Pharmacists to Infection 
Control in Japan 
Tomoyuki Hamamoto  
Professor, Educational and Research 
Center for Clinical Pharmacy, Showa 
Pharmaceutical University 

 
 
Tomoyuki Hamamoto is a Professor of Educational and 
Research Center for Clinical Pharmacy in Showa 
Pharmaceutical University since 2010. After receiving his 
B.S. degree from Nagasaki University School of Pharmacy 
and his M.S. degree from Graduate School of 
Pharmaceutical Sciences, Nagasaki University in Japan, he 
pursued a career as staff pharmacist at Department of 
Pharmacy, Nagasaki University Hospital. He got promoted 
to a chief pharmacist in 1994, and a vice-director in 2008 
at Department of Pharmacy, Nagasaki University Hospital 
before arriving at Showa Pharmaceutical University. He 
received his Ph.D. at Graduate School of Science, Kyoto 
University in Japan in 2009. In this project, his research 
focuses on the rapid detection method for the identification 
of the pathogens of infectious disease and their 
antimicrobial resistance factors using PCR coupled with 
electrospray ionization mass spectrometry (PCR/ESI-MS). 
 

In Japan, based on the idea that a team-based approach 
is effective for infection control, an accreditation system 
for infection control doctors (ICDs) was established in 
1999, followed by that for infection control nurses (ICNs) 
in 2000 and infection control medical technologists 
(ICMTs) in 2004. As for pharmacists, an accreditation 
system for Board-Certified Infection Control Pharmacy 
Specialists (BCICPSs) was established in 2005, followed 
by that for Board-Certified Pharmacist Infection Control 
(BCPIC) and Certified Infectious Disease Chemotherapy 
Pharmacists (IDCPs) in 2008. Pharmacists possessing such 
credentials have participated as a member of infection 
control teams (ICTs). As a computational requirement for 
the additional medical fee for infection control measures in 
the revised medical fees in FY2012 and thereafter, the 
pharmacists' participation in ICTs has been stipulated and 
their involvement in infection control has been promoted.  

In Japan, pharmacists in infection control play two 
major roles in ICT: promotion of appropriate use of 
disinfectants and that of antimicrobial agents. The former 
is characterized by their offering advice to healthcare 
professionals regarding the selection and use of appropriate 
disinfectants, checking on the use and storage, monitoring 

vancomycin (VCM), teicoplanin (TEIC), and arbekacin 
(ABK), aminoglycosides, and voriconazole; as well as 
educating healthcare professionals. Besides their 
involvement in regional cooperation, pharmacists in ICT 
are also involved in antimicrobial stewardship by 
conducting daily reviews of prescriptions for inpatients 
who have positive blood culture, those who are receiving 
anti-MRSA and/or broad-spectrum antimicrobials, and 
those who are receiving all-intravenous antimicrobials in 
advanced medical facilities. Aside from their roles in ICT, 
pharmacists are in charge of the aseptic preparation of 
parenteral injections, such as total parenteral nutrition 
(TPN) and anticancer agents. 

By fulfilling these roles, pharmacists in Japan contribute 
to infection control. 
 
Recent selected publications: 
1. Hamamoto T., et al., Visualization and analysis of 

adverse reactions of molecularly targeted anticancer 
agents using the self-organizing map (SOM), 
Yakugaku Zasshi 134(10): 1069-1080, 2014 

2. Watanabe K., et al., Current status of awareness and 
implementation of the “Yakuzai-Kanri Summary” in 
community pharmacies prescribing drugs under the 
health insurance system in Japan, Jpn J Pharm Health 
Care Sci 39(6): 366-374, 2013 

3. Watanabe K., et al.,  Effects and problems of 
education from first clinical pharmacy training at 
hospital in the six-year system of pharmaceutical 
education: questionnaire on students and instructing 
pharmacists, Journal of Drug Interaction Research 
35(3): 31-40, 2012 

 

 

O12. Evaluation of Dual-Color Fluorescence In 
Situ Hybridization with Peptide Nucleic Acid 
Probes for Detection of Mycobacterium 
tuberculosis and Non-Tuberculous Mycobacteria 
in Clinical Specimens 
Namhee Kim 
Department of Laboratory Medicine, Pusan National 
University School of Medicine, Yangsan, Korea 
 
Background: Peptide nucleic acid (PNA) probes are 
artificial DNA analogues with a hydrophobic nature that 
can penetrate the mycobacterial cell wall. We evaluated a 
FISH method for simultaneous detection and identification 
of Mycobacterium tuberculosis (MTB) and non-
tuberculous mycobacteria (NTM) in clinical respiratory 
specimens using differentially labeled PNA probes. 
Methods: PNA probes targeting the mycobacterial 16S 
ribosomal RNA were synthesized. The cross-reactivity of 
MTB- and NTM-specific probes was examined with 
reference strains and 10 other frequently isolated bacterial 

consumption, and developing guidelines or manuals. The 
latter involves developing notification and/or approval 
systems for anti-methicillin-resistant Staphylococcus 
aureus (MRSA) and broad-spectrum antimicrobials, 
antibiograms, and guidelines or manuals; monitoring 
consumption; and implementing therapeutic drug 
monitoring (TDM) of anti-MRSA antimicrobials, such as 
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q y
species. A total of 140 sputum specimens were analyzed, 
comprising 100 MTB-positive specimens, 21 NTM-
positive specimens, and 19 MTB/NTM-negative 
specimens; all of them were previously confirmed by PCR 
and culture. The PNA FISH test results were graded by 
using the United States Centers for Disease Control and 
Prevention-recommended scale and compared with the 
results from the fluorochrome acid-fast bacterial stain.  
Results: The MTB- and NTM-specific PNA probes 
showed no cross-reactivity with other tested bacterial 

species. The test results demonstrated 82.9% agreement 
with the culture results with diagnostic sensitivity of 80.2% 
and diagnostic specificity of 100.0% (kappa = 0.52, 95% 
confidence interval: 0.370 - 0.676).  
Conclusion: Dual-color PNA FISH showed high 
specificity for detecting and identifying mycobacteria in 
clinical specimens. However, because of its relatively low 
sensitivity, this method could be more applicable to culture 
confirmation. In application to direct specimens, the 
possibility of false-negative results needs to be considered. 

Chairs:  (National Institutes of Natural Scienses)
 Yasuo Watanabe (Showa Pharmaceutical University)

O13. Peroxiredoxin as a Regulator and Sensor of 
Local Hydrogen Peroxide 
Sue Goo Rhee 
Distinguished Professor, Yonsei 
University College of Medicine, Seoul, 
Korea  
 
Sue Goo Rhee is a Distinguished Professor of Yonsei 
University College of Medicine, Seoul, Korea since 2013, 
after 9 years at Ewha Womans University, Seoul, Korea as 
a Distinguished Professor, Division of Molecular Life 
Science. After receiving his B.S. in Chemistry from Seoul 
National University, Seoul, Korea, Rhee pursued his Ph.D. 
in Organic Chemistry at Catholic University of America, 
Washington, DC. He then joined the Section on Signal 
Transduction, National Heart, Lung, and Blood Institute 
(NHLBI), National Institutes of Health (NIH) Bethesda, 
MD, USA. Rhee was chief of the Section on Signal 
Transduction and then to chief of the Laboratory of Cell 
Signaling, NHLBI, NIH. He was also in Senior Biomedical 
Research Service, NHLBI, NIH. In 2005, he joined Ewha 
Womans University, Seoul, Korea as Distinguished 
Professor, Division of Molecular Life Science. Dr. Rhee 
discovered a novel antioxidant enzyme, which is now 
known as peroxiredoxin. 
 

Peroxiredoxins (Prxs) represent a superfamily of thiol-
dependent peroxidases that are able to reduce hydrogen 
peroxide, alkyl hydroperoxides, and peroxynitrite. As 
documented now by a large body of literature, these 

enzymes are highly conserved throughout evolution and 
are present in all kingdoms of life and almost all organisms. 
Prxs are highly expressed in virtually all living species and 
very often detected as major spots in proteomic analyses 
using two-dimensional gel electrophoresis. Peroxidase 
activity of peroxiredoxins depends on cysteines (Cys). The 
presence of a conserved and catalytically essential cysteine 
residue in the N-terminal domain of all Prxs, termed now 
the peroxidatic cysteine (CP). The N-terminal CP attacks 
the peroxide and oxidized to a cysteine sulfenic acid (CP-
SOH). The reduction of the cysteine sulfenic acid is the 
second step of the peroxidase reaction and differs 
according to the type of Prx. Based on the resolution 
mechanism and the existence or the lack of a resolving 
cysteine (CR) localized to the C-terminal region of the 
enzyme, Prxs were divided into three subgroups referred to 
as typical 2-Cys, atypical 2-Cys and 1-Cys Prxs. Atypical 
2-Cys Prx can be further divided into two groups according 
to sequence homology. Mammalian cells express six 
isoforms of Prx: four 2-Cys Prx isoforms (Prxs I–IV), one 
atypical 2-Cys Prx isoform (Prx V), and one 1-Cys Prx 
isoform (Prx VI). These isoforms vary in subcellular 
localization, with Prx I, II, and VI being localized mainly 
in the cytosol; Prx III being restricted to mitochondria; Prx 
IV being found predominantly in the endoplasmic 
reticulum (ER); and Prx V being present in the cytosol, 
mitochondria, and peroxisomes. The functions of Prx are 
regulated through various posttranslational modifications 
such as phosphorylation, acetylation, or active site cysteine 
hyperoxidation. Peroxiredoxins not only function as 
peroxide-eliminating enzymes but also as sensors and 
regulators of redox signaling pathways. Although not yet 
fully understood, it appears they can do this by a variety of 
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mechanisms, including regulating peroxide levels, 
regulating the reducing capacity of thioredoxin, acting as 
targets that relay a peroxide signal to a regulatory protein, 
and protecting cells via chaperone activity. Recent research 
has assigned conformation- and redox dependent functions 
to specific Prxs that include site-specific peroxidase 
activity, role as redox sensor and chaperone, and as 
binding partner to target proteins. 

 
Recent selected publications: 
1. Bae, S.H., et al., Sestrins Activate Nrf2 by Promoting 

p62-Dependent Autophagic Degradation of Keap1 and 
Prevent Oxidative Damage, Cell Metabolism, 17:73-
84, 2013 

2. Koo M.Y. et al., Selective inhibition of the function of 
tyrosine-phosphorylated STAT3 with a 
phosphorylation site-specific intrabody. Proc Natl 
Acad Sci U S A. 111:6269-74, 2014 

3. Cho C.S., et al.,  Circadian rhythm of hyperoxidized 
peroxiredoxin II is determined by hemoglobin 
autoxidation and the 20S proteasome in red blood cells. 
Proc Natl Acad Sci U S A. 111: 12043–12048, 2014 

4. Lim J.M., et al., Control of the pericentrosomal H2O2 
level by peroxiredoxin I is critical for mitotic 
progression. J. Cell Biol. in press 

5. Kil I.S., et al., Circadian Oscillation of Mitochondrial 
Sulfiredoxin Is Determined by Its Redox-Dependent 
Import and Peroxiredoxin III–Regulated Degradation 
by Lon. Mol. Cell, in press 

 
O14. Negative regulation of cardiac remodeling 
by S-polythiolation of G proteins 
Motohiro Nishida 
Professor, Division of Cardiocirculatory 
Signaling, Okazaki Institute for 
Integrative Bioscience (National Institute 
of Physiological Sciences), National 
Institutes of Natural Scienses 

 
Motohiro Nishida is a Professor of Division of 
Cardiocirculatory Signaling, Okazaki Institute for 
Integrative Bioscience (National Institute of Physiological 
Sciences), National Institutes of Natural Scienses since 
2013. He holds concurrent appointments as a JST PRESTO 
researcher and a Professor of the Department of 
Translational Pharmaceutical Sciences, Graduate School of 
Pharmaceutical Sciences, Kyushu University. After 
receiving his B.S. at the Faculty of Pharmaceutical 
Sciences, University of Tokyo, Nishida pursued his M.S. 
and Ph.D. at the Department of Pharmacology & 

Toxicology, Graduate School of Pharmaceutical Sciences, 
University of Tokyo. He joined Kyushu University, where 
he held several positions concluding as Associate Professor 
(PI) of Department of Drug Discovery & Evolution, 
Graduate School of Pharmaceutical Sciences after 2 years 
at the Center for Integrative Bioscience, Okazaki National 
Research Institutes, Okazaki as an Assistant Professor. His 
research interest is signaling mechanisms underlying 
myocardial repair and regeneration. 
 
   Structural and morphological changes of the heart 
(cardiac remodeling) is a major clinical outcome of chronic 
heart failure. We have previously reported that covalent 
modification of H-Ras small GTP-binding protein by 
endogenous electrophiles, such as 8-nitro-guanoshine 
3’,5’-monophosphate (8-nitro-cGMP), promotes 
cardiomyocyte senescence in mouse hearts with chronic 
heart failure. In addition, exogenous treatment with NaHS 
improved heart failure by eliminating 8-nitro-cGMP 
accumulation. As reported by Ida et al. (PNAS, 2014), 
NaHS per se hardly eliminates electrophiles in vitro, and 
formation of more nucleophilic sulfur species, such as Cys 
persulfide and polysulfide in proteins, predominatly 
eliminates endogenous electrophilies in the heart. We here 
demonstrate that endogenous polysulfides are accumulated 
in the peri-infarct region of mouse myocardium 1week 
after myocardial infarction. Using transmission electron 
microscopy, mitochondrial hyper-fission is caused 
accompanying induction of hypoxia-inducible factors in 
the peri-infarcted region. Hypoxic stress or exogenous 
treatment with an electrophile, such as methylmercury 
(MeHg), induces mitochondrial hyper-fission via 
electrophilic modification of rodent dynamin-related 
protein 1 (Drp1) at Cys-624. Polysulfide detection assay 
revealed that Cys624 of endogenous Drp1 forms Cys 
persulfide in rat cardiomyocytes, and persulfide level is 
dramatically reduced by MeHg exposure. Treatment with 
NaHS for 24 hrs completely suppresses MeHg-induced 
modification, activation of Drp1, mitochondrial hyper-
fission, and mechanical stress-induced cardiac injury. 
These results strongly suggest that S-polythiolation of G 
proteins, such as Drp1 and H-Ras, underlies suppression of 
eletrophiles-mediated cardiac vulnerability to 
hemodynamic overload. 
 
Recent selected publications: 
1. Nishida M, et al., Hydrogen sulfide anion regulates 

redox signaling via electrophile sulfhydration.  
Nature Chem. Biol. 8: 714-724, 2012 

2. Nishida M, et al., Heterologous down-regulation of 
angiotensin type1 receptors by purinergic P2Y2 
receptor stimulation through S-nitrosylation of NF- B.  
Proc. Natl. Acad. Sci. USA. 108: 6662-6667, 2011 

3. Nishida M, et al., G i and G o are target proteins of 
reactive oxygen species. Nature 408, 492-495, 2000 
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O15. Mutual covalent modifications of nitric-
oxide and reactive sulfur species 
Yasuo Watanabe 
Professor, Laboratory of Pharmacology, 
Showa Pharmaceutical University 

 
 
Yasuo Watanabe is a professor of the Laboratory of 
Pharmacology in Showa Pharmaceutical University since 
2006. After receiving his M.D. in Mie University School 
of Medicine, he pursued his Ph.D. in Neurosurgery at 
Nagoya University School of Medicine. He then trained as 
a post-doctoral fellow at Vollum Institute, Oregon Health 
and Sciences University, USA (Prof. Thomas R. 
Soderling). He was then recruited as a Research Associate, 
Assistant Professor in Pharmacology at Nagoya University, 
School of medicine. He moved Faculty of Medicine, 
Kagawa University as an Associate Professor in 
Physiology before arriving at Showa Pharmaceutical 
University. His reserach focuses on the regulatory 
mechanism of protein kinases via redox modification. 
 
  Intracellular calcium (Ca2+) is a major regulator of 
cellular functions, especially in neural tissues where many 
of its physiological responses are mediated by the Ca2+-
binding protein calmodulin (CaM). The actions of CaM are 
mediated by its association with specific target proteins, 
some of which are known as CaM-binding proteins, which 
include kinases such as CaM kinases (CaMKs) and 
flavoproteins such as the nitric-oxide synthases (NOSs). 
We have previously reported that mutual covalent 
modifications of CaMKs and NOSs via site specific S-
nitrosylation and phosphorylation, respectively, may 
contribute the pathological phenomena of post-ischemic 
damage of the brain. Recently, we reported that cysteine 
hydropersulfide (CysSSH) was generated by cystathionine 
-lyase (CSE), which in turn may contribute to other 

CysSSH derivatives of peptides/proteins (termed reactive 
sulfur species), involving in their catalytic activities 
(PNAS, 2014). Here, we demonstrate that CaMKs and 
NOSs are candidates of CysSSH derivatives. In vitro 
incubation of CaMK or NOS either with CysSSH 
generated by CSE or Na2S4, a reactive sulfur donor, 
resulted in a dose-dependent inactivation of each enzyme 
activity. Dithiothreitol, a small molecule reducing reagent, 
restored the each enzyme activity. Calcium ionophore, 
A23187 induction of NOS or CaMK enzyme activity in 
cells was significantly decreased when cells were 
transfected with CSE cDNA or cells were treated with 
dimethyl trisulfide, a reactive sulfur donor, respectively. 
Interestingly, in vitro incubation of CSE with S-
nitrosocysteine, an NO donor, results in a dose-dependent 
inactivation of CysSSH-producing CSE enzyme activity. 
On the basis of the above results, we propose that reactive 
sulfur and NO signaling are mutually regulated through the 
CysSSH- and S-nitrosyl- modification of specific proteins. 

 
Recent selected publications: 
1. Ida T., et al., Reactive cysteine persulfides and S-

polythiolation regulate oxidative stress and redox 
signaling. Proc. Natl. Acad. Sci. USA 111, 7606-7611, 
2014 

2. Kasamatsu S., et al., Redox signal regulation via 
nNOS phosphorylation at Ser847 in PC12 cells and rat 
cerebellar granule neurons. Biochem J. 459, 251-263, 
2014 

3. Osuka K., et al.,  Expression of suppressor of cytokine 
signaling 3 in cerebrospinal fluid after subarachnoid 
hemorrhage J. Neuroinflamm. 11, 142, 2014 

4. Nakagawa A., et al.,  Toward a new concept of liver 
surgery: Real-time monitoring of liver damage during 
ischemia-reperfusion using a nitric oxide-selective 
sensor in rat liver. Br. J. Surg. 99, 1120-1128, 2012 

5. Nishi A., et al., Glutamate regulation of DARPP-32 
phosphorylation in neostriatal neurons involves 
activation of multiple signaling cascades Proc. Natl. 
Acad. Sci. USA 102, 1199-1204, 2005 

O16. Peroxiredoxin III does not make 
hyperoxidation-dependent decamer formation 
Se Kyoung Lee 
Yonsei University College of Medicine, Korea 

Peroxiredoxins (Prxs) are a ubiquitous family of 
cysteine-based peroxidase. Members of the 2-Cys Prx (Prx 
I to Prx IV) subfamily of Prxs can be inactivated via 
hyperoxidation of the active cysteine to sulfinic acid (Cys-
SO2H) during the reduction of peroxides and are 
reactivated via a reaction catalyzed by sulfiredoxin (Srx) in 
a process that consumes ATP and cellular thiols. Prx I and 
Prx III are cytosolic proteins, whereas Prx IV is found in 
the endoplasmic reticulum and Prx III is present 
exclusively in mitochondrial matrix.  Members of the 2-
Cys Prx subfamily exist in an equilibrium of dimers, 
decamers, and high-molecular-weight complexes. The 
equilibrium depends on the isoform and the redox state of 
the catalytic cysteine. The decamer formation of 2-Cys 
Prxs induces a functional switch of 2-Cys Prxs from a 
cellular peroxidase to a molecular chaperone. 

When cultured cells or organs are exposed to low 
concentration of H2O2, the sulfinic forms of Prx I, II and 
III were readily detected, while the sulfinic Prx IV was not. 
Using gel filtration chromatography, we observed that 
sulfinic Prx III was associated mainly with the dimeric 
form, whereas the sulfinic Prx I and II were detected 
exclusively in with decameric state. These results suggest 
that the hyperoxidation of Prx III is likely to regulate the 
extent of H2O2 release from mitochondria, not to serve as a 
chaperone.  
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O18. Calcium/calmodulin-dependent protein 
kinase IV as potential targets of reactive sulfur 
species 
Tsuyoshi Takata 

O17. Circadian Oscillation of Sulfiredoxin in the 
Mitochondria 
In Sup Kil 
Yonsei University College of Medicine, Korea 
 
 Hydrogen peroxide (H2O2) released from mitochondria 
regulates various cell signaling pathways. Given that 
H2O2-eliminating enzymes such as peroxiredoxin III 
(PrxIII) are abundant in mitochondria, however, it has 
remained unknown how such release can occur. Active 
PrxIII-SH undergoes reversible inactivation via 
hyperoxidation to PrxIII-SO2, which is then reduced by 
sulfiredoxin. We now show that the amounts of PrxIII-SO2 
and sulfiredoxin undergo antiphasic circadian oscillation in 
the mitochondria of specific tissues of mice maintained 
under normal conditions. Cytosolic sulfiredoxin was found 
to be imported into the mitochondria via a mechanism that 
requires formation of a disulfide-linked complex with heat 
shock protein 90, which is promoted by H2O2 released 
from mitochondria. The imported sulfiredoxin is degraded 
by Lon in a manner dependent on PrxIII hyperoxidation 
state. The coordinated import and degradation of 
sulfiredoxin provide the basis for sulfiredoxin oscillation 
and consequent PrxIII-SO2 oscillation in mitochondria, and 
likely result in an oscillatory H2O2 release. 

Laboratory of Pharmacology, Showa Pharmaceutical 
University 
 
Reactive sulfur species, such as cysteine hydropersulfide 
(CysSSH) are produced by cystathionine -lyase (CSE) 
using cystine as a substrate within the cell. The chemical 
reactivity of CysSSH is thought to be involved in the 
catalytic activity of particular enzymes. Thus, the 
identification of novel protein-SSH modification has 
become an emerging theme in the analysis of the biological 
significance of CysSSH. In this study, we explore the 
regulatory mechanisms of CysSSH modification of 
Ca2+/calmodulin-dependent protein kinase (CaMK) IV on 
its enzyme activity. CaMKIV is activated through the 
binding of Ca2+/CaM and by the phosphorylation of a 
crucial activation loop Thr196 by upstream kinases, 
CaMKK. In vitro incubation of CaMKIV with CysSSH 
generated from cystine by CSE resulted in inhibition of the 
phosphorylation at Thr196 by CaMKK and thereby 
inactivation of the enzyme activity. Dithiothreitol, a small 
molecule reducing reagent, restored the enzyme activity. 
Mutated CaMKIV (C198V) was refractory to the CysSSH-
induced inhibition of Thr196 phosphorylation by CaMKK. 
Furthermore, we could identify an additional mass of 32 
Da (-S) at Cys198-containing peptide of CaMKIV using 
mass spectrometry. In transfected cells expressing 
CaMKIV, treatment with dimethyl trisulfide, a reactive 
sulfur donor, resulted in a decreased of Thr196 
phosphorylation by Ca2+ ionophore. Cells expressing 
mutant CaMKIV (C198V) proved resistant to dimethyl 
trisulfide-induced decrease of Thr196 phosphorylation. 
Thus, we propose the novel mechanism of CaMKIV 
regulation, reactive sulfur species-induced inactivation via 
its CysSSH modification of Cys198 in cells. 
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 E-mail：covalent1@ac.shoyaku.ac.jp
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Time Table 
 

1st day August 31 start  end duration 

Registration  13:00 - 17:00  

Opening Remarks Masahiro Nishijima, SPU 13:30 - 13:40 0:10 

PL1 Minoru Isobe, Chulabhorn Research Institute 

Chair: Yoshiharu Iwabuchi 

13:40 - 14:40 1:00 

O1 Kyungsoo Oh, Chung-Ang University 

Chair: Nobuyoshi Morita 

14:40 - 15:10 0:30 

Coffee Break & Poster POSTER  15:10 - 15:50 0:40 

O2 Takaaki Kubota, SPU 

Chair: Naoki Saito 

15:50 - 16:20 0:30 

O3 Nopporn Thasana, Chulabhorn Research Institute 

Chair: Shin-ichiro Kurimoto 

16:20 - 16:40 0:20 

O4 Charnsak Thongsornkleeb, Chulabhorn Research Institute 

Chair: Jimil George 

16:40 - 17:00 0:20 

O5 Osamu Tamura, SPU 

Chair: Biing-Jiun Uang 

17:00 - 17:30 0:30 

Group Photo  17:30 - 17:45 0:15 

Welcome Party  18:30 -   

      

2nd day September 1 start  end duration 

O6 Hun Young Kim, Chung-Ang University 

Chair: Nobuyoshi Morita 

9:00 - 9:20 0:20 

O7 Jimil George, Chung-Ang University 

Chair: Hiroaki Ishida 

9:20 - 9:40 0:20 

O8 Toshimasa Itoh, SPU 

Chair: Chun-Cheng Lin 

9:40 - 10:00 0:20 

PL2 Yoshiharu Iwabuchi, Tohoku University 

Chair: Takamitsu Hosoya 

10:00 - 10:45 0:45 

Coffee Break   10:45 - 11:15 0:30 

4
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August 31-September 1, 2016, Showa Pharmaceutical University, Japan 

O9 Shin-ichiro Kurimoto, SPU 

Chair: Nopporn Thasana 

11:15  11:30 0:15 

O10 Hiroyuki Kojima, SPU 

Chair: Shintaro Ban  

11:30 - 11:45 0:15 

O11 Yoshinori Yamamoto, SPU 

Chair: Charnsak Thongsornkleeb 

11:45 - 12:00 0:15 

O12 Mami Yoshizawa, SPU 

Chair: Yoshimitu Hashimoto 

12:00 - 12:15 0:15 

Lunch   12:15 - 13:15 1:00 

O13 Biing-Jiun Uang, National Tsing Hua University 

Chair: Osamu Tamura 

13:15 - 13:45 0:30 

O14 Nobuyoshi Morita, SPU 

Chair: Kyungsoo Oh 

13:45 - 14:05 0:20 

O15 Naoki Saito, Meiji Pharmaceutical University 

Chair: Osamu Tamura 

14:05 - 14:35 0:30 

O16 Shintaro Ban, SPU 

Chair: Kui-Thong Tan 

14:35 - 14:50 0:15 

O17 Hiroaki Ishida, SPU 

Chair: Naoki Saito 

14:50 - 15:05 0:15 

Coffee Break   15:05 - 15:35 0:30 

O18 Yoshimitu Hashimoto, SPU 

Chair: Hun Young Kim 

15:35 - 15:50 0:15 

O19 Chun-Cheng Lin, National Tsing Hua University 

Chair: Toshimasa Itoh 

15:50 - 16:20 0:30 

O20 Kui-Thong Tan, National Tsing Hua University 

Chair: Takaaki Kubota 

16:20 - 16:40 0:20 

PL3 Takamitsu Hosoya, Tokyo Medical and Dental University 

Chair: Minoru Isobe 

16:40 - 17:25 0:45 

Closing Remarks Osamu Tamura, SPU 17:25 - 17:35 0:10 

Farewell Banquet 

 at Himawari 

 18:00 -   
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3rd Symposium of SPU Innovative Project for Pharmaceutical Analyses of Covalent Modification in Biomolecules   

 
[1st DAY]  August 31 
Registration                                        August 31 (Wed) 13:00-17:00 Room 302 
 

Opening Remarks    Masahiro Nishijima Showa Pharmaceutical University              August 31 (Wed) 13:30-13:40 Room 302 

 
        August 31 (Wed) 13:40-17:30 Room 302                                 

PL1.  Stereocontrol in Natural Product Synthesis - Prostaglandin & Solanoeclepin- 
13:40~  Minoru Isobe Chulabhorn Research Institute, Thailand 

O1.  Brucine Diol-Catalyzed Stereodivergent Asymmetric Catalysis       
14:40~  Kyungsoo Oh Chung-Ang University, Korea  

 
Coffee Break & Poster                                          August 31 (Wed) 15:10-15:50 Access Corridor 

 
O2. Bioactive Natural Products from Okinawan Marine Organisms       
15:50~    Takaaki Kubota Showa Pharmaceutical University, Japan  

O3. Searching for Bioactive Compounds from Thai Club Mosses       
16:20~  Nopporn Thasana Chulabhorn Research Institute, Thailand  

O4.  Halogenation Reactions for Improving Bioactivities of Medicinal Compounds       
16:40~   Charnsak Thongsornkleeb Chulabhorn Research Institute, Thailand  

O5.  Synthetic studies on neodysiherbaine A using chiral nitrone template       
17:00~     Osamu Tamura Showa Pharmaceutical University, Japan  

  
Group Photo                                                                        August 31 (Wed) 17:30-17:45 Entrance hall 

                                                                                                  
Welcome Party                                              August 31 (Wed) 18:30- 

 

 
 
 
[2nd DAY]  September 1 
Registration                                                                       September 1 (Thu) 8:45-17:00 Room 302 

 

                                             September 1 (Thu) 9:00-17:35 Room 302 

O6.  Ambivalent Reaction Pathways of -Chlorovinyl Ketones via Soft -Vinyl Enolization      

9:00~ Hun Young Kim Chung-Ang University, Korea  

O7.   Regioselective Synthesis of Pyrroles from Alkyne-Isocyanide Click Reactions: An Angle-Strain Induced 
Bond Migration Approach  

9:20~     Jimil George Chung-Ang University, Korea  
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August 31-September 1, 2016, Showa Pharmaceutical University, Japan 

August 31-September 1, 2016, Showa Pharmaceutical University, Japan  

 
O8.  17-oxoDHA is a dual agonist for PPARĮ/Ȗ with covalent bond formation  

9:40~     Toshimasa Itoh Showa Pharmaceutical University, Japan 

PL2.   Reversibility of thia-Michael reaction of the cytotoxic C5-curcuminoid GO-Y030 and structure-activity relationship of 

the bis-thiol-adducts thereof  

10:00~    Yoshiharu Iwabuchi Tohoku University, Japan 

 
Coffee Break   September 1 (Thu) 10:45-11:15 

 

O9.    Terpenoid constituents from the aerial parts of Scutellaria coleifolia Levl. (Lamiaceae)   

11:15~    Shin-ichiro Kurimoto Showa Pharmaceutical University, Japan  

O10.   Fluorescent labeling of PPARȖ-LBD by bioorthogonal reaction  

11:30~    Hiroyuki Kojima Showa Pharmaceutical University, Japan 

O11.   Synthesis of lysophosphatidic acid containing docosahexaenoic acid and a method for suppression of acyl migration 

11:45~    Yoshinori Yamamoto Showa Pharmaceutical University, Japan  

O12.   Design and synthesis of the vitamin D analogues forming covalent bond with vitamin D receptor 

12:00~    Mami Yoshizawa Showa Pharmaceutical University, Japan 

 

 

Lunch   September 1(Tue) 12:15-13:15  

 

 

O13.   Enantioselective Synthesis of N-Containing Heterocyclic Natural Products 

13:15~     Biing-Jiun Uang National Tsing Hua University, Taiwan 

O14.   Gold(I)/(III)-Catalyzed Synthesis of Piperidines: Valency-Controlled Cyclization Modes  

13:45~     Nobuyoshi Morita Showa Pharmaceutical University, Japan 

O15.   Chemistry of Antitumor Renieramycin Marine Natural Products: Synthetic Studies on a Variety of Renieramycin 

Derivatives for Evaluate Cytotoxicity Profiles 

14:05~     Naoki Saito Meiji Pharmaceutical University, Japan 

O16.   Structure-based design, synthesis, and nonalcoholic steatohepatitis (NASH)-preventive effect of phenylpropanoic acid 

peroxisome proliferator-activated receptor (PPAR) Į-selective agonists 

14:35~     Shintaro Ban Showa Pharmaceutical University, Japan 

O17.   Asymmetric total synthesis of (–)-lycoposerramine-R.  

14:50~     Hiroaki Ishida Showa Pharmaceutical University, Japan 

 

 

Coffee Break  September 1 (Thu) 15:05-15:35  
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3rd Symposium of SPU Innovative Project for Pharmaceutical Analyses of Covalent Modification in Biomolecules  

 
O18.   Inverse Regioselective Cycloaddition by means of Carbonyl Umpolung 

15:35~    Yoshimitu Hashimoto Showa Pharmaceutical University, Japan 

O19.   Design and Synthesis of Carbohydrate-based Probes for Labeling Interacting Proteins and Fabrication of a Lectin 

probe   

15:50~    Chun-Cheng Lin National Tsing Hua University, Taiwan  

O20.   Fluorescent Probe Encapsulated in Protein Cavity to Eliminate Nonspecific Fluorescence and Increase Detection 

Sensitivity 

16:20~    Kui-Thong Tan National Tsing Hua University, Taiwan 

PL3.   Azido-type selective reactions for target identification and probe synthesis 

16:40~  Takamitsu Hosoya Tokyo Medical and Dental University, Japan 

 

Closing Remarks  Osamu Tamura Showa Pharmaceutical University                                   September 1(Thu) 17:25-17:35 Room 302 

 

Farewell Banquet   September 1(Thu) 18:00-20:00 Himawari 
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PL1 
Stereocontrol in Natural Product Synthesis - Prostaglandin & Solanoeclepin- 
 

 
Minoru Isobe 
Chulabhorn Research Institute 

Lak Si, Bangkok 10210, Thailand 

 

 

 

Solanoeclepin A1 is a hatching stimulant of potato cyst-nematode. Aiming at its total synthesis, we 

have successfully synthesized Right Segment 5 and Left Segment 9 from ent-HP-ketone 2 and 

from Diels-Alder product 6, respectively. The key reactions are [2,3]-Wittig rearrangement, radical 

cyclization and cobalt-assisted Prins cyclization.  

 

An enantioselective synthesis of prostaglandin E2 methyl ester has been achieved through a highly 

stereoselective conjugate addition, cyclopentanone ring cyclization, under anion relay in a one-pot 

process.  
References:  

1. Tsao, K.-W.; Cheng, C.-Y.; Isobe, M. Org. Letters, 2012, 14, 5274-5277. Chuang, H.-Y.; Isobe, M. Org. Lett. 2014, 16, 

4166-4169. Lin, Ya-Ting: Lin, F.-Y.; Isobe, M. Org. Lett. 2014, 16, 5948-5951. 

2. Huang, K.-H.; Isobe, M. Eur. J. Org. Chem. 2014, 22, 4733-4740.  Huang, K.-H.; Huang, C.-C.; Isobe, M. J. Org. 

Chem. 2016, 81, 1571-1584. 
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August 31-September 1, 2016, Showa Pharmaceutical University, Japan  
 

O1 
Brucine Diol-Catalyzed Stereodivergent Asymmetric Catalysis 

 

 
Kyungsoo Oh 
Center of Metareceptome Research,  

College of Pharmacy, Chung-Ang University, 

84 Heukseok-ro, Dongjak, Seoul  

Republic of Korea, 156-756 

 

 
 

On the basis of the central role of amino alcohol ligands in the transition metal catalysis, we have 

devised a new asymmetric approach, which potentially allows access to both enantiomers using 

different metal binding modes of chiral amino alcohol ligands. In this talk, we will present our 

recent results on the single chiral molecule-based stereodivergent catalytic approaches; 1) that 

selectively lead to both enantiomeric products using different metal catalysts, 2) that provide 

multiple forms of chiral products under varied reaction conditions, 3) that lead to diverse molecular 

structures under different catalyst systems. The key stereocontrol factors of the [3+2] cycloaddition 

reactions between azomethine yildes and chalcone derivatives will be discussed to shed light on the 

intricacy of different catalyst species. 

 

 

References:  

1. For a review, see: Kim, H.; Oh, K. Synlett 2015, 26, 2067-2087. 

2. Li, J.-Y.; Kim, H.; Oh, K. Adv. Synth. Catal. 2016, 358, 984-993. 
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O2 
Bioactive Natural Products from Okinawan Marine Organisms 

 

 
Takaaki Kubota 
Professor, Laboratory of Natural Products Chemistry, Showa 

Pharmaceutical University 

 

 

 
 

 
  Searching for new bioactive natural products is important as a basic science, since bioactive 

natural products are promising seeds of new drugs. Marine organisms are one of the most 

important sources of bioactive natural products with intriguing structure and significant biological 

activity.  

  During our search for new bioactive natural products from Okinawan marine organisms, we 

have isolated many alkaloids from marine sponges. Zamamidines A-C, manzamine-related 

alkaloids from a sponge Amphimedon sp., exhibited antimalarial and antitrypanosomal activities.1,2

Zamamiphidin A, an alkaloid with a fascinating structure from a sponge Amphimedon sp., showed 

antibacterial activity against Staphylococcus aureus.3 We also have isolated amphidinolides, a 

series of cytotoxic macrolides, from marine dinoflagellates Amphidinium sp. Amphidinolides and 

related polyketides are attracting a great deal of attention as new anticancer drug leads.4

  In this symposium, structure, biological activity, and biosynthesis of several our marine natural 

products will be described. 

 

References:  

1. Takahashi, Y.; Kubota, T.; Fromont,J.; Kobayashi, J. Org. Lett. 2009, 11, 21-24. 

2. Yamada, M.; Takahashi, Y.; Kubota, T.; Fromont, J.; Ishiyama, A.; Otoguro, K.; Yamada, H.; ƿmura, S.; 

Kobayashi, J. Tetrahedron 2009, 65, 2313-2317. 

3. Kubota, T.; Kamijyo, Y.; Takahashi-Nakaguchi, A.; Fromont, J.; Gonoi, T.; Kobayashi, J. Org. Lett. 2013, 15, 

610-612. 

4. Kubota, T.; Iwai, T.; Sakai, K.; Gonoi, T.; Kobayashi, J. " Org. Lett. 2014, 16, 5624-5627 and references therein. 
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August 31-September 1, 2016, Showa Pharmaceutical University, Japan 

O3 
Searching for Bioactive Compounds from Thai Club Mosses 

 

Thasana, N.1,2,4*, Thorroad, S.1, Wittayalai, S.1, Nilsu, T.2, 

Pongpamorn, P.2, Jumruksa, A.2, Worawittayanont, P.2, Thaisaeng, 

W.1,3, Tamnarak, W.1,3, Wan-erlor, S.1,3, Ruchirawat, S.1,2,4  
 

1Laboratory of Medicinal Chemistry, Chulabhorn Research Institute, 

Laksi, Bangkok 10210,Thailand 2Chemical Biology Program, 

Chulabhorn Graduate Institute, Laksi, Bangkok 10210,Thailand 
3Royal Project Foundation, Chiang Mai 50200 Thailand 

 4Center of Excellence on Environmental Health and Toxicology, CHE, 

Ministry of Education, Bangkok, Thailand. 
 

Lycopodaceae plants (club mosses) have been reported to contain bioactive Serratane terpenoids 

and Lycopodium alkaloids. Since huperzine A (HupA), a lycopodium alkaloid, was first isolated 

from a traditional Chinese folk medicine Huperzia serrata (Thunb. ex Murray) Trevis, it has 

inspired many research groups to study the phytochemical constituents in club mosses. In our 

group, more than ten club mosses were screened to discover the bioactive Serratane terpenoids and 

Lycopodium alkaloids for cytotoxicity and acetylcholinesterase (AChE)-inhibiting activities. The 

acid-base extraction of seven club mosses were studied and led to the isolation more than thirty 

bioactive Serratane terpenoids and Lycopodium alkaloids. Some of these isolated and 

semi-synthetic compounds were assayed for cytotoxicity and AChE inhibitory activities. 
 
 
References:  

1.  Wittayalai, S.; Sathalalai, S.; Thorroad, S.; Worawittayanon, P.; Ruchirawat, S.; Thasana, N. Phytochemistry 2012, 76, 

117-123. 

2.  Thorroad, S.; Worawittayanon, P.; Khunnawutmanotham, N.; Chimnoi, N.; Jumruksa, A.; Ruchirawat, S.; Thasana, 

N. Tetrahedron 2014, 70, 8017-8022. 

3.  Nilsu, T.; Thorroad, S.; Ruchirawat, S.; Thasana, N. Planta Med. 2016, doi: 10.1055/s-0042-106904.  
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O4 
Halogenation Reactions for Improving Bioactivities of Medicinal Compounds 

 

Aroonkit, P.3,4, Thongsornkleeb, C.1,3,4*, Tummatorn, J.2,3,4*, 

Krajangsri, S.2, Mungthin, M.5, Ruchirawat, S.2,3,4 

 
1Laboratory of Organic Synthesis and 2Laboratory of Medicinal 

Chemistry, Chulabhorn Research Institute, Laksi, Bangkok 10210, 

Thailand 3Chemical Biology Program, Chulabhorn Graduate 

Institute, Laksi, Bangkok 10210, Thailand 4Center of Excellence on 

Environmental Health and Toxicology, CHE, Ministry of Education, 

Bangkok, Thailand. 5Department of Parasitology, Phramongkutklao 

College of Medicine, Ratchawithi Road, Bangkok 10400, Thailand 

 

Halogen atoms can often be incorporated into molecules of biological interest in order to alter their 

properties, including increasing their potency as agents of medicinal values and/or reducing their 

toxicities. We have been interested in developing reactions for incorporation of halogen atoms to 

construct a variety of halogenated heterocycles, including dihalogenated furans and 

4-haloisoxazoles. In addition, we have developed a convenient protocol for electrophilic aromatic 

halogenation using only a catalytic amount of chlorotrimethylsilane (TMSCl) as a catalyst. This 

efficient and metal-free method used to modify the structure of synthetic isocryptolepine, originally 

isolated from the native West and Central African plant Cryptolepis sanguinolenta, which displays 

a range of therapeutic indications in traditional medicine. We have successfully identified the 

isocryptolepine analogues that highly potent against four primary cancer cells and four P. 

falciparum strains, with relatively low toxicity against normal lung cell. 
 
References:  

1. Thongsornkleeb, C.; Rabten, W.; Bunrit, A.; Tummatorn, J.; Ruchirawat, S. Tetrahedron Lett. 2012, 53, 6615–6619. 

2. Maibunkaew, T.; Thongsornkleeb, C.; Tummatorn, J.; Bunrit, A.; Ruchirawat, S. Synlett 2014, 25, 1769–1775. 

3. Aroonkit, P.; Thongsornkleeb, C.; Tummatorn, J.; Krajangsri, S.; Mungthin, M.; Ruchirawat, S. Eur. J. Med. Chem. 

2015, 94, 56–62. 

4. Kaewsri, W.; Thongsornkleeb, C.; Tummatorn, J.; Ruchirawat, S. RSC Adv. 2016, 6, 48666–48675. 
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August 31-September 1, 2016, Showa Pharmaceutical University, Japan  
 

O5 
Synthetic studies on neodysiherbaine A using chiral nitrone template 

 
Osamu Tamura 
Showa Pharmaceutical University 

 

 

 

 
 

Neodysiherbaine A (1) was isolated from the Micronesian sponge Dysidea herbacea and was 
found to be a neuroexcitatory amino acid that exhibited agonist activities for AMPA-KA type 
glutamate receptors.1 This amino acid features a unique cis-fused tetrasubstituted 
hexahydrofuro[3,2-b]pyran backbone possessing four contiguous stereocenters (C6–C9), a 
quaternary stereocenter (C4) and an amino acid appendage (C1).  The potent activity and unusual 
structure have attracted significant interest from synthetic chemists. We would like to present here 
our synthetic studies on 1 featuring of cycloaddition of chiral cyclic nitrone 4. Thus, reaction of 4 
with allyl alcohol 3 derived from D-mannose (2) in the presence of MgBr2�OEt2 induced 
chelation-controlled cycloaddition (transition state A)2 to afford cycloadduct 5 exclusively in high 
yield.  It should be noted that the cycloaddition correctly constructed C2 and C4 stereogenic 
centers in a single operation.  The cycloadduct 5 was readily elaborated to the key synthetic 
intermediate 63 of neodysiherbaine A (1). 
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References:  

1. Sakai, R.; Koike, T.; Sasaki, M; Shimamoto, K.; Oiwa, C.; Yano, A.; Suzuki, K.; Tachibana, K.; Kamiya, H. Org. Lett. 
2001, 3, 1479-1482. 

2. Tamura, O.; Shiro, T.; Ogasawara, M.; Toyao, A.; Ishibashi, H. J. Org. Chem. 2005, 70, 4569-4577. 

3. Donohoe, T. J.; Winship, P. C. M.; Tatton, M. R.; Szeto, P. Angew. Chem. Int. Ed. 2011, 50, 7604-7606. 
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O6 
Ambivalent Reaction Pathways of -Chlorovinyl Ketones                

via Soft -Vinyl Enolization 
 

Hun Young Kim 
College of Pharmacy, Chung-Ang University 

84 Heukseok-ro, Dongjak-gu, Seoul 156-756, Republic of Korea 

 

 
 

The ability to modulate chemical reactivity by the polarity inversion of a functional group (i.e. 

umpolung method) has significantly broadened the synthetic toolbox that can be utilized in the 

target-oriented and diversity-oriented synthesis. Catalysts are typically employed to covalently 

modify functional groups, and the reactivity patterns of such modified species can be readily 

predicted. Contrarily, the underlining concept of ambivalent approaches relies on the generation of 

multiple intermediate species that can be selectively reacted under varied reaction conditions. While 

not precedent, such synthetic approaches benefit to the synthetic chemists with the power of 

reactivity on demand where the structurally diverse compounds are readily prepared from common 

starting materials.  

Recently, our research group discovered a soft -vinyl enolization pathway of -halovinyl 
ketones under extremely mild reaction conditions resulting in the formation of allenolate and 

[3]cumulenolate intermediate species. Our subsequent studies also demonstrated the synthetic 

utilization of such intermediate species under the theme of ambivalent approaches.  

In this talk, I will present our recent results on the ambivalent reactivity approaches that 

selectively react with either electrophiles or nucleophiles to provide diverse heterocyclic 

compounds. 

References:  

1.   Kim, H.; Li, J.-Y.; Oh, K. J. Org. Chem. 2012, 77, 11132-11145.  

2.  Kim, H.; Li, J.-Y.; Oh, K. Angew. Chem. Int. Ed. 2013, 52, 3736-3740.  

3.  Kim, H.; Rooney, E. O.; Meury, R. P.; Oh, K. Angew. Chem. Int. Ed. 2013, 52, 8026-8030. 

4.  Kim, H.; Oh, K. Org. Lett. 2014, 16, 5934-5936.  

5.  Kim, H.: Lee, S.; Kim, S.; Oh, K. Org. Lett. 2015, 17, 450-453.  

6.  Kim, H.; Oh, K. Org. Lett. 2015, 17, 6254-6257. 
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August 31-September 1, 2016, Showa Pharmaceutical University, Japan 

O7 
Regioselective Synthesis of Pyrroles from Alkyne-Isocyanide Click Reactions: 

An Angle-Strain Induced Bond Migration Approach 

 

Jimil George, Hun Young Kim* and Kyungsoo Oh* 
Center of Metareceptome Research,  

College of Pharmacy, Chung-Ang University, 

84 Heukseok-ro, Dongjak, Seoul  

Republic of Korea, 156-756. 

 

 
Pyrroles constitute one of the most widely sought after heterocyclic compounds in medicinal and 
material chemistry. Numerous synthetic methods for pyrroles have been developed over a century 
with an aim to provide structural diversity, high reaction efficiency, and controlled regioselectivity.1 

Thus, the objectives of “ideal pyrrole synthesis” may require the use of basic chemicals to directly 
assemble multi-substituted pyrroles in the presence of catalysts. Herein, the first direct 
regioselective synthesis of highly functionalized pyrroles with two different electron-withdrawing 
groups has been developed using an angle strain-induced 1,2-shift of an electron-withdrawing 
group in 2H-pyrroles. The preferential migration aptitude of an electron-withdrawing group over 
alkyl and aryl groups is believed to be the result of the orbital overlap between the c=c bond of 
internal alkene and the *c=o bond of electron-withdrawing group. The newly developed 
regioselective synthesis of pyrroles features a wide substrate scope, simple reaction setup, and high 
yields (60-82% y), capturing the essence of alkyne-isocyanide “click” reactions. 
 
 
 
 
 
 
 

 
 
 
 

References:  
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PPARĮ and PPARȖ are drug targets for metabolic syndrome. These receptors are thought to be 

lipid sensor and activated by binding of known or unknown fatty acid. Previously, we have 
reported that 4-oxoDHA is an agonist for PPARȖ and showed insulin sensitizing activity in vivo.1

PPARȖ forms covalent bond with 4-oxoDHA by conjugation addition reaction of a Cys. 2 
In this symposium, we present that 17-oxoDHA is a covalent modifier for both PPARȖ and 

PPARĮ.  17-oxoDHA was synthesized via TCEP enhanced enzymatic oxidation. 3 Dual luciferase 
reporter assay revealed that 17-oxoDHA is an agonist for PPARȖ and PPARĮ. ESI-mass 
spectroscopy indicated that 17-oxoDHA makes covalent bond formation with PPARȖ and PPARĮ. 
 To understand the binding modes, we performed co-crystallization for both 17-oxoDHA/PPARȖ 
and 17-oxoDHA/PPARĮ. 17-oxoDHA existed as 1,4-adduct in both PPARȖ and Į. However the 
binding site, orientation of 17-oxoDHA 
and interaction mode with helix12 are 
different. These modes may reflect 
agonistic activity of 17-oxoDHA for 
PPARȖ and Į. We propose that 
17-oxoDHA is dual agonist and dual 
covalent modifier for PPARĮ/Ȗ as a novel 
class of PPAR targeting ligand.4 
References:  

1.  Yamamoto K. et al. Bioorg Med Chem Lett. 2005, 26, 517. 

2.  Itoh T. et al. Nat. Struct. Mol. Biol. 2008, 15, 924. 

3.  Itoh T. et al. Bioorg Med Chem. Lett. 2016, 15, 343. 
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 Curcumin, the major active constituent of 
turmeric, attracts considerable attention of the 
medicinal community because of its promising
pharmacological activities such as anti- 
inflammatory, antioxidant, and antitumor activities. 
We recently encountered an interesting set of 
C5-curcuminoid, namely GO-035 and GO-Y949, 
showing a surprising gap in their cytotoxicity1, 
which led us to develop GO-Y030, exhibiting a 
promising chemopreventive activity2.  
 The intriguing SAR of C5-curcuminoid urged us to embark on the target identification study, in 

which we fished up FUBP2/KSRP from HCT-116 colon cancer cell using GO-Y086.3  The close 
investigation revealed that GO-Y086 covalently attached to the cysteine-500, indicating the 
reversible Michael reaction. 1H-NMR spectroscopy method indeed supports the notion. 
 Taking advantage of the reversible thia-Michael reactivity, 

GO-Y030-thiol adduct was designed as a prodrug. Most of 
thiol-adducts synthesized retained cytotoxicity of the parent 
compound GO-Y030, from which GO-Y140 was found to 
possess marked water solubility.4 
 
References:  
1. (a) Yamakoshi, H., Iwabuchi, Y., et al. Bioorg. Med. Chem. 2010, 18, 1083. (b) Kohayam, A.; Yamakoshi, H, 

Iwabuchi, Y. et al. Molecules 2015, 20, 15374. 
2. Shibata, H., Yamakoshi, H., Iwabuchi, Y., et al. Cancer Sci. 2009, 100, 956. 
3. Yamakoshi, H., Kanoh, N., Iwabuchi, Y., et al. ACS Med. Chem. Lett. 2010, 1, 273-276. 
4. Manuscript in preparation. 
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Introduction  

  Scutellaria genus, which belongs to Lamiaceae family, contains approximately 350 species and 
is known as a rich source of terpenoids especially neo-clerodane-type diterpenoids possessing 
various biological activities1. Scutellaria coleifolia Levl. is a herbaceous plant distributing at high 
altitude regions of Yunnan and Sichuan Provinces. Because of the limitation of distribution, there 
were no reports of chemical study on this plant. As part of our investigation for searching new drug 
lead compounds from unexplored resources, we have investigated the constituents of the aerial 
parts of this plant.  

Extraction and separation  
  The aerial parts of S. coleifolia, collected in Sichuan Province, were extracted with 70% aqueous 
acetone three times at room temperature for 72hr each time. The extract was successively 
partitioned with EtOAc, n-BuOH, and H2O, then the EtOAc-soluble fraction was separated 
repeatedly by column chromatography.  

Results  
  Thirty-one new terpenoids including two manoalide-type sesterterpenoids, three 
19-nor-neo-clerodane-type diterpenoids, and twenty-six neo-clerodane-type diterpenoids were 
isolated from S. coleifolia. The structures of isolates were elucidated by the extensive spectroscopic 
analyses. Two sesterterpenoids, coleifolides A and B, were concluded to be partially racemic 
compounds by the HPLC analysis using a chiral column or chiral derivatizing agents. The absolute 
configuration of the major isomer of coleifolide B was elucidated by analyses of the CD spectrum 
as well as NMR data of its (R)- and (S)-2-NMA derivatives. Though many manoalide-type 
sesterterpenoids have been isolated form marine sponges, coleifolides A and B were the first 
manoalide-type sesterterpenoids isolated from higher plants. 
Reference:  
1. Shang, X.; He, X.; He, X. ; Li, M.; Zhang, R.; Fan, P.; Zhang, Q.; Jia, Z. J. Ethnopharmacol. 2010, 128, 279-313.  

22

184/228



August 31-September 1, 2016, Showa Pharmaceutical University, Japan   

O10 
Fluorescent labeling of PPAR -LBD by bioorthogonal reaction 

 

 
Hiroyuki Kojima, Toshimasa Itoh, Keiko Yamamoto 
Laboratory of Drug Design & Medicinal Chemistry, Showa 

Pharmaceutical University, Tokyo, Japan  

d1401@g.shoyaku.ac.jp 

 

 
 

To elucidate the function of proteins is an important subject in biological study, because proteins 

play crucial roles in biological processes. Since there are numerous biomolecules in cells, it is 

difficult to selectively label the target protein. Many techniques for genetic encoding are used to 

solve this problem but expression level and behavior of labeled protein may be different from the 

native protein. To overcome these problems, we provide new strategy for protein labeling without 

genetic encoding. We thought that protein labeling could be accomplished using two-step reactions, 

Michael addition and Hüisgen cycloaddition. We chose PPAR  as a model protein. 

We designed and synthesized PPAR  ligand in consideration of the following conditions. 1) 

Given dienone for covalently coupling to Cys285 of PPAR -LBD. 2) Given azide group at  
position for Hüisgen cycloaddition. We confirmed the two-steps covalent modification of 

PPAR -LBD by ESI-MS and X-ray crystallographic analysis. SDS-PAGE electrophoresis 

experiment showed that PPAR -LBD was selectively labeled with fluorescein in lysate of E.Coli. 

We accomplished the modification of PPAR -LBD selectively using two-steps reaction.  
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Lysophosphatidic acid (LPA) is a kind of phospholipid. LPA shows the physiological activity through specific G 

protein-coupled receptors, but the mechanism of action isn’t clear. In addition, synthesis of LPA containing 
long-chain polyunsaturated fatty acid has not been established. So we tried to establish synthesis of LPA containing 
docosahexaenoic acid1-3 which is related to acute coronary syndromes.4 LPA has a problem of acyl migration.5, 6 
Especially, 2-acyl LPA is easily converted into 1-acyl LPA. It does not depend on an enzyme.7, 8 In this study, we 
found that acyl migration was suppressed by 2-acyl LPA of ammonium salt. 
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3. East, J. E.; Macdonald, T. L. Synth. Commun. 2012, 42, 3614–3618. 
4. Kurano, M.; Suzuki, A.; Inoue, A.; Tokuhara, Y.; Kano, K.; Matsumoto, H.; Igarashi, K.; Ohkawa, R.; Nakamura, 

K.; Dohi, T.; Miyauchi, K.; Daida, H.; Tsukamoto, K.; Ikeda, H.; Aoki, J.; Yatomi, Y. Arterioscler. Thromb. Vasc. 
Biol. 2015, 35, 463–470.  

5. Xu, Y.; Prestwich, G. D. J. Org. Chem.2002, 67, 7158–7161. 
6. Qian, L.; Xu, Y.; Arai, H.; Aoki, J.; McIntyre, T. M.; Prestwich, G. D. Org. Lett. 2003, 5, 4685–4688. 
7. Okudaira, M.; Inoue, A.; Shuto, A.; Nakanaga, K.; Kano, K.; Makide, K.; Saigusa, D.; Tomioka, Y.; Aoki, J. J. 

Lipid Res.2014, 55, 2178–2192. 
8. Chevallier, J.; Sakai, N.; Robert, F.; Kobayashi, T.; Gruenberg, J.; Matile, S. Org. Lett. 2000, 2, 1859–1861.  
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1 , 25-dihydroxyvitamin D3 (1,25D3) has many biological functions including calcium 
metabolism, cell differentiation, and immune responses. These functions were shown through gene 
transcription by binding of 1,25D3 to vitamin D receptor (VDR). 1,25D3 anchored by three 
pincer-type hydrogen bonds in the VDR ligand binding pocket. The 25 hydroxyl group of 1,25D3 
forms hydrogen bonds with His305 and His397. His397 is thought to be essential for the 
transactivation.      
Thus we focused on the nucleophilicity of histidine. We designed vitamin D analogues with 

electrophiles as covalent modifier for VDR. Novel vitamin D analogues have an electrophilic 
enone group at the side chain which is expected conjugate addition reaction to critical residue 
His393 in VDR. The -carbon of enones introduces to C26 corresponding position to the oxygen 
atom of the 25 hydroxyl group of 1,25D3. It was designed that the -carbon is subject to 
nucleophilic attack by the nitrogen of histidine. 
Compounds were synthesized from coupling of the A-ring with the CD-ring by the Wittig-Horner 

reaction, followed by side chain modification. Enone compounds were obtained by the Grignard 
reaction after derivatisation to the Weinreb amide. Dienone compound was synthesized by the 
Corey-Fuchs alkyne synthesis and selective reduction of a triple bond. The transcriptional activity 
of synthetic compounds was tested using the luciferase reporter gene assay system in Cos7 cells. 
All compounds showed agonistic activity. Covalent bond formation of enones with the ligand 
binding domain (LBD) of rat VDR was evaluated by electrospray ionization mass spectrometry 
(ESI-MS). All compounds were shown to bind to VDR-LBD, and the abundances of VDR-LBD 
corresponding conjugate adduct with the ligand increased with the incubation time. Enone 
compounds have the higher reactivity than dienone compound. Furthermore, we successfully 
obtained co-crystals of rat VDR-LBD with analogues. The X-ray crystallographic analysis showed 
the covalent bond formation with histidines in VDR-LBD. We accomplished the synthesis of VDR 
analogues that form covalent bond with VDR-LBD. 
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Optically active pyroglutamates are important in biological systems; they are also found as 

components of many antibiotics and natural products. Asymmetric enolate alkylation of glycinate 
derived Schiff base using camphor-based chiral auxiliaries is one of the promising approaches to 
these compounds.  

We have studied the asymmetric synthesis of -amino acids starting from glycinate 
employing chiral ketoamide as chiral auxiliary. Treatment of chiral t-butyl glycinate 1 with base 
followed by electrophilic reagent furnished the corresponding -amino acid derivatives in good 
yields with high diastereoselectivity. Along this vain, asymmetric Michael addition of glycinate 
enolate is also a promising approach to -branched -amino acids. Treatment of enolate derived 
from 1 with -substituted enoates 2 as Michael acceptors gave the corresponding Michael adducts 
3 in high diastereoselectivity (up to 99% de). It is noteworthy that the reaction with methyl 

-methyl  crotonate gave the corresponding Michael adduct in which the set up of three newly 
formed stereogenic centers could be achieved in very high selectivity (>99% de at  and 

positions, 90% de at  position). Treatment of Michael adducts 5 with hydroxylamine gave the 
corresponding -lactams 4 which could be further elaborated to give proline derivatives. 
Elaboration of -lactams 4 provided optically active N-containing heterocyclic natural products.  
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Gold catalysts were initially recognized as -acidic catalysts that 
activate unsaturated bond (alkynes, allenes and alkenes) for nucleophilic 

attack to form C-C, C-O, C-N, and C-S bonds. Later, some groups reported the oxophilic character 

of gold(III) catalysts, which efficiently activate oxygen functionalities even in the presence of an 

unsaturated bond. We rationalized these observations in terms of the hard and soft acids and bases 

(HSAB) principle, which states that metal ions in low valence states soft character, whereas metal 

ions in high positive oxidation states show hard character.  Thus, gold(I) catalysts may behave as 

soft acids and gold(III) catalysts as hard acids.  On the basis of this working hypothesis, we 

developed a syntheic method to obtain two types of cyclic ethers from the same propargylic 

alcohols by means of valency-controlled gold-catalyzed regiodivergent activation.1  In order to 

extend our strategy, we turned our attention to the use of nitrogen nucleophile in place of oxygen 

nucleophile and explored the synthesis of piperidines from propargylic alcohols bearing nitrogen 

functionality at the terminal position. Thus, use of hard gold(III) catalyst results in cyclization to 

furnish piperidines having an acetylenic moiety, due to coordination of hard gold(III) to the oxygen 

atom at propargylic position.  On the other hand, treatment of propargylic alcohols with soft 

gold(I) catalyst induces Meyer-Schuster rearrangement to afford -unsaturated ketones, which 
undergo intramolecular aza-Michael addition to give piperidines bearing carbonyl gorup, due to 

activation of the triple bond by coordination of 

gold(I).2 

 

References: 
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Marine species provide enticing sources of potential new pharmaceutical agents. An 
additional incentive is the lure of fascinating drug targets from marine sources. A high percentage of 
marine-derived natural products have novel structures and consequently identify new 
pharmacophores for structure-activity relationship studies (SARs). However, relatively, few marine 
natural products have reached clinical trials, because the severely marine natural products from 
marine organisms has far precluded detailed biological evaluation. 

As a part of our search for new anticancer metabolites in the isolation and 
characterization of biological active compounds from Thai marine animals under the control of 
JSPS “Asia and Africa Scientific Platform Program”, we have succeeded to develop several marine 
sources, such as a tunicate Ecteinascidia thurstoni and blue sponge Xestospongia sp. and evaluated 
these medicinal chemistry along with total syntheses. In this presentation, I would like to show 
some of our recent contribution in the chemistry of antitumor renieramycin isoquinoline marine 
natural products.1 
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The peroxisome proliferator-activated receptors (PPARs) are members of the human nuclear 
receptor family, functioning as ligand-dependent transcription factors. These receptors are activated 
by the binding of various endogenous fatty acids and their metabolites as well as by synthetic 
ligands. Three subtypes, PPAR , PPAR , and PPAR  have been isolated to date. Among PPARs, 
PPAR  regulates genes involved in uptake and oxidation of free fatty acids, triglyceride hydrolysis 
and up-regulation of reverse cholesterol transport, such as apolipoprotein A-I and A-II. Fibrate-class 
antihyperlipidemic agents, such as fenofibrate and bezafibrate, which effectively lower elevated 
serum triglycerides and moderately increase high-density lipoproteins (HDL), can bind and activate 
PPAR . However, their affinity is weak even in the high micromolar range, and the subtype 
selectivity is not high. 
Nonalcoholic steatohepatitis (NASH), consisting of hepatic steatosis accompanied with 
inflammation and fibrosis, is a progressive liver disorder that occurs in patients without significant 
alcohol consumption. PPAR  agonists have therapeutic potential for the treatment of NASH.  
In the continuous study directed toward the development of subtype-selective PPAR ligand, we 
would like to report the design and synthesis of phenylpropanoic acid-type PPARĮ-selective 
agonists. We will also be presented the preventive effect of a representative compound against 
progression of NASH in an animal model. 
 
 
 

phenylpropanoic acid-type PPAR agonists 
 
References:  
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Lycopodium alkaloids have unique structures and biological activities, such as acetylcholine 

esterase (AchE) inhibitory activity, and are anticipated to treat Alzheimer’s disease and to improve 
geriatric memory loss. Because of this, Lycopodium alkaloids have continued to attract the attention 
of researchers in the fields of natural product chemistry, synthetic chemistry, and medicinal 
chemistry. 
  In the course of our chemical and synthetic studies on Lycopodium alkaloids, we have reported 
the isolation and structure elucidation of lycoposerramine-R (1) from Lycopodium serratum in 
2009.1 Lycoposerramine-R (1) is characterized by a novel skeleton consisting of a fused tetracyclic 
ring system possessing four asymmetric centers, a pyridone ring, and a cis-fused 5/6 ring. 
  Recently, we have reported the total synthesis of (±)-1 via the Diels-Alder reaction, the 
stereoselective introduction of a methyl group, the regio- and stereoselective reductive amination, 
and the construction of a pyridone ring.2 Moreover, we succeeded the first asymmetric total 
synthesis of (–)-(1) involving such key steps as the intramolecular aldol cyclization to give a 
cis-fused 5/6 bicycle skeleton, and a newly developed procedure for the construction of a pyridone 
ring via the aza-Wittig reaction, which confirmed the absolute configuration of the natural product.3 
 
 
 
 
 
 
References:  
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Many regioselective 1,3-dipolar cycloaddition reactions have been 

developed on the basis of the frontier orbital theory.   In general, - 
unsaturated carbonyl compounds II having low LUMO levels undergo cycloadditions with 

1,3-dipoles, for example nitrones I, to give 4-acyl isoxazolidines III.   On the other hand, it is 

expected that -unsaturated oximes and hydrazones II' have higher HOMO levels than the 
parent carbonyl compounds II originated from electron donating heteroatoms on imine 

functionalities.   We envisioned to utilize this umpolung concept for switching regioselectivity.   

Thus, HOMOs of -unsaturated oximes and hydrazones II' may interact with LUMOs of 
nitrones I, and would facilitate the formation of 5-imino isoxazolidines IV.   The oxime or 

hydrazone functionalities of the resulting cycloadducts IV can be hydrolyzed to afford 5-acyl 

isomers, which are the complementary products to normal cycloadducts III. 

   Thus, 1,3-dipolar cycloaddition of nitrone 1 to cyclopentenone 2a affords 4-acyl isoxazolidine 

3 as a major product, whereas that of cyclopentenone TBDPS oxime 2b tends to give 5-imino 

isoxazolidine 4.   Examples as well as theoretical consideration will also be presented. 
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The selective isolation of (glyco)proteins from complex biological fluids is of growing importance 
in clinical diagnosis and glycoproteomics. However, to date, it still remains a great challenge for 
enrichment of carbohydrate binding proteins or glycoproteins due to their heterogeneous forms, 
low binding affinity, and low MS response. In this talk, I will discuss our approaches in the use of 
carbohydrate-based probes for enrichment of interacting proteins and labeling of lectin. All of our 
designed probes contain a carbohydrate ligand, a reactive group, and a purification tag. For the 
probe to label interacting proteins, the alkyne-azide click chemistry was used to assemble three 
saccharides which provide multivalent interaction on the probe. Photo-affinity reagent was used as 
a reactive group for capturing probes. Biotin serves as the purification tag for purification of 
captured proteins or labeled proteins. Similar designed probe but with dual photo-active groups was 
applied to assemble an alkyne at the location nearby carbohydrate binding site. By Cu(I)-catalyzed 
click chemistry, a desired molecule (fluorescent dye or photo-labeling reagent) was installed to 
yield a protein probe which can be used for protein-protein interaction studies.  
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Fluorescent Probe Encapsulated in Protein Cavity to Eliminate Nonspecific 

Fluorescence and Increase Detection Sensitivity 

 

 
Yan-Syun Zeng, Ruo-Cing Gao, Ting-Wei Wu, Chien Cho and 
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Despite the promising improvements made recently in fluorescence probes for enzymes and 
reactive small molecules detection, two fundamental problems remain: weaker fluorescence of 
many dyes in aqueous buffers and strong nonspecific signals in samples containing high protein 
levels. In this paper, we introduce a novel fluorescent probe encapsulated in protein cavity (FPEPC) 
concept as demonstrated by Avidin and SNAP-tag proteins with three environment-sensitive 
fluorescence probes to overcome these two problems. The FPEPC conjugated probes achieved 
quantitative nitroreductase and hydrogen sulfide detection in blood plasma, whereas analyte 
concentrations were overestimated up to 700-fold when bare fluorescent probes were employed for 
detection. Furthermore, detection sensitivity was increased dramatically as our probes displayed 
390-fold fluorescence enhancement upon protein conjugation, in stark contrast to the weak 
fluorescence of the free probes in aqueous solutions. In contrast to conventional approaches where 
fluorescent probes are encapsulated into polymers and nanoparticles, our simple and general 
approach successfully overcome many key issues such as dye leakage, long preparation steps, 
inconsistent dye-host ratios, difficulty in constructing in situ in a complex medium and limited 
application to detect only small metabolites. 
 
 
References:  

1.  Kobayashi, H.; Ogawa, M.; Alford, R.; Choyke, P. L.; Urano, Y. Chem. Rev. 2010, 110, 2620. 

2.  Loving, G. S.; Sainlos, M.; Imperiali, B. Trends Biotechnol. 2010, 28, 73. 

3.  Zeng, Y.-S.; Gao, R.-C.; Wu, T.-W.; Cho, C.; Tan, K.-T. Bioconjugate Chem. 2016, Under Revision  

33

195/228



 
 

PL3 
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   Since the discovery of click reaction, organic azides have been playing important roles for 

connecting molecules reliably in a broad range of scientific disciplines, including chemical biology.  

We have found that the reactivity of azides largely depends on their structures and reaction 

conditions, including the reaction partner, “azidophile.”  Based on the orthogonal reactivities 

between different types of azides, we have developed various azido-type selective reactions that 

enabled efficient conjugation of two or more (bio)molecules and applied them to target 

identification of drugs1 and chemical modification of biomolecules.2  In particular, the discovery 

of enhanced clickability of doubly sterically-hindered aromatic azides3 has rendered 

multifunctional molecules readily accessible via sequential triazole forming reactions.  We have 

also developed a simple method to protect cyclooctynes transiently from cycloaddition with an 

azide via complexation with a copper(I) salt.4  Protection of a cyclooctyne bearing a terminal 

alkyne with a copper salt enabled selective copper-catalyzed click conjugation with an azide at the 

terminal alkyne moiety, which facilitated the preparation of cyclooctyne derivatives. 
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P1 Gold-Catalyzed Reaction of Benzyl Alcohols and Styrenes in Ionic Liquid 

 Shuhei Nakata, Nobuyoshi Morita, Shintaro Ban, Yoshimitsu Hashimoto, Osamu Tamura 

 

P2 Gold-Catalyzed Synthesis of 1,3-Diarylindenes 

Akiyoshi Yoda, Nobuyoshi Morita, Mari Yamamoto, Masazumi Miyamoto, Shintaro Ban, Yoshimitsu 

Hashimoto, Osamu Tamura 

 

P3 Gold-Catalyzed Synthesis of Poly-substituted Furans 

 Shingo Uchida, Nobuyoshi Morita, Shintaro Ban, Yoshimitsu Hashimoto, Osamu Tamura 

 

P4 Utilization of Electron-donating Ability of Oximes and Hydrazones for Inverse Regioselective Cycloaddition 

Ryo Abe, Yoshimitsu Hashimoto, Hiromasa Ishiwata, Mitsuki Katoh, Soko Tachikawa, Mana Sekino, 

Shintaro Ban, Nobuyoshi Morita, Osamu Tamura  

 

P5 Synthetic Studies on Negamycin Using N-Boranonitrone Cycloaddition 

Yuki Kajiki, Kazunari Hikosaka, Yoshimitsu Hashimoto, Toshihiro Hirai, Kenji Fukui, Shintaro Ban, 

Nobuyoshi Morita, Osamu Tamura  

 

P6 Design and synthesis of Vitamin D derivatives having long alkyl chain 

 Akihiro Matsuoka, Hiroaki Ishida, Yasuaki Anami, Keiko Yamamoto 

 

P7  Synthesis of 17-(S)HpDHA using soybean lipoxygenase enhanced by radical scavenger 

 Hideaki Tajima, Yoshinori Yamamoto, Toshimasa Itoh, Keiko Yamamoto 

 

P8  Facile screening of ligand binding and whole protein fluctuation using HDX-MS 

 Ryota Yanagi, Hiroyuki Kojima, Daichi Egawa, Toshimasa Itoh, Keiko Yamamoto 

 

P9 Construction of co-activator peptide library for nuclear hormone receptors 

 Moe Niimura, Toshimasa Itoh, Hiroyuki Kojima, Satoshi Kanamori, Daichi Egawa, Keiko Yamamoto 
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