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⛉Ꮫ◊✲㈝⿵ຓ㔠◊✲ᡂᯝሗ࿌᭩⛉Ꮫ◊✲㈝⿵ຓ㔠◊✲ᡂᯝሗ࿌᭩⛉Ꮫ◊✲㈝⿵ຓ㔠◊✲ᡂᯝሗ࿌᭩⛉Ꮫ◊✲㈝⿵ຓ㔠◊✲ᡂᯝሗ࿌᭩    

ᖹᡂ㸰㸱ᖺ㸳᭶㸰㸵᪥⌧ᅾ 

 

 

 

 

 

 

 

 

 

 

 

 

◊✲ᡂᯝࡢᴫせ㸦࿴ᩥ㸧㸸ཎ⹸ࡢ」㞧ࡢࣝࢡ࢖ࢧࣇ࢖ࣛ࡞୰࡛ࠊ程a

度化

࠶㓝⣲࡛ࡿࢃ㛵࡟ࣝࢼࢢࢩ

ࡿ࠶ࡀ⩌㓝⣲ࡢࡽࢀࡇࠊ࡛࡜ࡇࡿࡍゎᯒࢆᙺ๭ࡿࡅ࠾࡟ឤᰁࡧᇶ㉁ཬࡢࢮ࣮ࢼ࢟ࣥ࢖ࢸࣟࣉࡿ

✲◊ࡀぢ▱࠺࠸࡜ࡿ࠸࡚ࡗᢸࢆఏ㐩ࣝࢼࢢࢩ࡞㔜せ࡟ࡢࡿࡍ⾜⛣࡟ࢪ࣮ࢸࢫࡢḟࡽ࠿ࢪ࣮ࢸࢫ

ᡂᯝᩘ࡚ࡋ࡜ከࡃᚓࡢࡽࢀࡇࠋࡓࢀࡽ◊✲ᡂᯝࠊࡣཎ⹸࡟⾜⛣ࢪ࣮ࢸࢫࡢ㔜せࡿ࡞࡜ཎ⹸㓝⣲

࡜ࡿࡀ࡞ࡘ࡟㛤Ⓨࡢ⸆ཎ⹸࠸ࡋ᪂ࠊࡿࡍ㐽᩿ࢆࣝࢡ࢖ࢧࣇ࢖ࣛࡢ≉⊃ཎ⹸࡛࡜ࡇࡿࡍ㜼ᐖࢆ⩌

 ࠋࡿࢀࡽ࠼⪄

 

◊✲ᡂᯝࡢᴫせ㸦ⱥᩥ㸧㸸We have got some results that protozoa enzymes including protein kinases 

take parts in the important signal transductions for parasites to transfer from a stage to the next stage by 

analyzing the substrates and functions of enzymes relating with calcium signaling in their complicated 

life cycles.  These results lead to the new anti-protozoan drug developments to block the 

protozoa-specific life cycle by inhibiting the functions of the important protozoan enzymes in the stage 

transfer.   
 

஺௜Ỵᐃ㢠 

                               㸦㔠㢠༢఩㸸෇㸧 

 ┤᥋⤒㈝ 㛫᥋⤒㈝ ྜ ィ 

㸰㸮㸮㸷ᖺᗘ 1,800,000 540,000 2,340,000 

㸰㸮㸯㸮ᖺᗘ 1,700,000 510,000 2,210,000 

ᖺᗘ    

ᖺᗘ    

  ᖺᗘ    

⥲ ィ 3,500,000 1,050,000 4,550,000 

 

 

◊✲ศ㔝㸸㎰Ꮫ 

 ศ⛉࣭⣽┠㸸␆⏘Ꮫ࣭⋇་Ꮫ ᇶ♏⋇་Ꮫ࣭ᇶ♏␆⏘Ꮫࡢ㈝◊⛉

 ᐟ୺⣽⬊౵ධࠊ㓝⣲ࠊᇶ㉁ࠊ㸸ཎ⹸ࢻ࣮࣮࣡࢟

 

㸯㸬◊✲㛤ጞᙜึࡢ⫼ᬒ 

ᐙ␆࡟㔜⠜࡞⑕≧ࠊ⤒῭ⓗᦆኻࢆᘬࡁ㉳ࡇ

ࣛࣉࣟࣆࡿ࠶ἲᐃఏᰁ⑓࡛ࠊࡣ⑓ཎᐤ⏕⹸ࡍ

ࢆ࢔ࣜࣞ࢖ࢱࠊ࢔ࢩ࣋ࣂࡿ࠶⑓ᅉ࡛ࡢ⑓࣐ࢬ

ࢧࠊ࣐ࢬࣛࣉࢯ࢟ࢺࠊ࣒࢘ࢪࢩࢡࢥࠊࡵࡌࡣ

࣐ࣛ㭜ࠊ࣮ࣥࢰࢺࢳࢥ࢖ࣟࠊࢫ࢕ࢸࢫࢩࢥࣝ

ࡀࡃከࡢࡑࠊ➼࣒࢘ࢪ࣏ࣜࢫࢺࣉࣜࢡࠊ࢔ࣜ

ཎ⹸㢮ࢫࢡࢵࣞࣉࣥࢥࣆ࢔ࡢ㢮࡟ᒓࠋࡿ࠸࡚ࡋ

ࡢࡑࠊࡣཎ⹸ࡿࡍᒓ࡟㢮ࢫࢡࢵࣞࣉࣥࢥࣆ࢔

ᰤ㣴ᆺ⹸యࡢඛ➃࡟的pical complex࡜࿧ࢀࡤ

⏕ࡢࡑࠊࡓࡲࠊࡾ࠾࡚ࡗᣢࢆᵓ㐀࡞ᚩⓗ≉ࡿ

ά⎔ࠊឤᰁᵝᘧࠊ፹௓᪻⹸ࡶ࡟㢮ఝᛶࡀぢࡽ

ᶵ㛵␒ྕ㸸㸯㸰㸴㸮㸯 

◊✲✀┠㸸ⱝᡭ◊✲㸦研㸧 

◊✲ᮇ㛫㸸2学学9㹼2学宿学   

ㄢ㢟␒ྕ㸸㸰㸯㸵㸶㸮㸰㸴㸱 

◊✲ㄢ㢟ྡ㸦࿴ᩥ㸧  ᐟ୺⣽⬊౵ධ࡟㛵ࡿࢃཎ⹸㓝⣲⩌ࡢᇶ㉁᥈⣴⣔ࡢ☜❧ 

                     

◊✲ㄢ㢟ྡ㸦ⱥᩥ㸧 細stablishment of substrates exploration of protozoan enzymes 

associated with invasion into host cells 

◊✲௦⾲⪅ 

ຍ⸨ ೺ኴ㑻㸦虫番院質 虫細課院番金質㸧 

 ᮾி኱Ꮫ࣭኱Ꮫ㝔㎰Ꮫ⏕࿨⛉Ꮫ◊✲⛉࣭ຓᩍ 

  ◊✲⪅␒ྕ機式学4学宿宿文果 

 



࡞ᚩⓗ≉࠸࡞ࢀࡽぢࡣ࡟✀≀⏕ࡢ௚ࡘ࠿ࠊࢀ

ࠊ࡟࡜ࡇࡁ࡭ࡃ㦫࡟ࡽࡉࠋࡿ࠸࡚ࡗ࡞࡜ࡢࡶ

㏆ᖺࡢ㐍໬Ꮫⓗゎᯒࢡࢵࣞࣉࣥࢥࣆ࢔ࡾࡼ࡟

࠶࡛⦖㏆࡜㠴ẟ⸴㢮 ࡟㐍໬⣔⤫ᶞⓗࡣ㢮ࢫ

ࢥࣆ࢔ࡣ࡜ࡇࡢࡇࠋࡓࡗ࡞࡜࠿ࡽ᫂ࡀ࡜ࡇࡿ

ࡿࢀࡤ࿧࡜ࢺࢫࣛࣉࢥࣆ࢔ࡀ㢮ࢫࢡࢵࣞࣉࣥ

㏥໬ࡓࡋⴥ⥳యࡿࢀࡽ࠼⪄࡜⣽⬊ᑠჾᐁࢆඹ

᭷ࡶࡽ࠿࡜ࡇࡿ࠸࡚ࡋ⿬௜ࠋࡿ࠸࡚ࢀࡽࡅ 

⌧ᅾࠊ␆⏘࣭⋇་Ꮫ㡿ᇦ࡛⾜ືࡿ࠸࡚ࢀࢃ

ࣇࣝࢧࡣ἞⒪࣭ண㜵ࡿࡍᑐ࡟ཎ⹸ឤᰁ⑕ࡢ≀

᭷ຠࡣ࠸ࡿ࠶ࠊ㥑⹸ࡿࡼ࡟໬Ꮫ⸆๣ࡢ➼๣࢓

໬Ꮫࠋࡿ࠶࡛≦⌧ࡀࡢ࠺࠸࡜࠸↓ࡀ἞⒪ἲ࡞

⸆๣ࡿࡼ࡟㥑⹸ࡣຠᯝࢆⓎ᥹ࡓࡋሙྜ࡛ࡶཎ

⹸᰿἞ࠊࡓࡲࠊࡎࡽ⮳ࡣ࡟⪏ᛶᰴࡢฟ⌧ࡶ㉳

⟇ᑐ࡞᰿ᮏⓗࠊࡎࡁ࡛ࡀ⏝౑ࡢ㛗ᮇࡵࡓࡿࡇ

 ࠋ࠸࡞ᚓࡾ࡞ࡣ࡜

௨ୖࢆ࡜ࡇࡢ㋃ࠊ࠼ࡲᮏ◊✲࡛ࣥࢥࣆ࢔ࡣ

ᐇ≀ືࡧཎ⹸ᇵ㣴⣔ཬࡶ୰࡛ࡢ㢮ࢫࢡࢵࣞࣉ

㦂⣔➼࣐ࢬࣛࣉࢯ࢟ࢺࡿ࠸࡚ࡋ❧☜࡟࡛ࡍࡀ

ཎ⹸࢔࣐ࣜࣛ࡜ཎ⹸࡟↔Ⅼࢆᙜ࡚ࡢࡑࠊᐟ୺

⣽⬊౵ධ࡟㛵ࡿࢃཎ⹸ࢮ࣮ࢼ࢟ࣥ࢖ࢸࣟࣉ

件逆蛋健ࢫࢡࢵࣞࣉࣥࢥࣆ࢔࡟≉ࠊ㢮ཬ࡟≀᳜ࡧ

 程管逆蛋件程alciumࡿ࠸࡚ࢀࡉಖᏑ࡟୺࡚࠸࠾

dependent protein kinase健ࡢᇶ㉁ࢽ࣮ࣜࢡࢫ

ࢀࡽᚓ࡛ࡇࡇࠊ࡟ࡽࡉࠋ࠺⾜ࢆ❧☜ࡢ⣔ࢢࣥ

࠸ࡋ᪂ࠊ࡛࡜ࡇࡿࡍ⏝ᛂ࡟ཎ⹸ࡢ௚ࢆぢ▱ࡓ

ᢠཎ⹸ᡓ␎ࢆ┠ᣦࠋࡍ 

 

㸰㸬◊✲ࡢ┠ⓗ 

ᮏ◊✲ࡢ┠ⓗࠊࡣᑠ㯏⬇ⱆ↓⣽⬊⺮ⓑ㉁ྜ

ᡂ⣔ࢆ฼⏝࡛࡜ࡇࡿࡍ◊✲௦⾲⪅ࡀࡽ☜❧

ཎ⹸ࡓࡋ 逆蛋 ཎ⹸ࠊ࡚࠸⏝ࢆⓎ⌧࣭⢭〇⣔ࡢ

逆蛋 ࢖࣒࣡ࣀࢤࡓࡋᣦ┠ࢆᇶ㉁⺮ⓑ㉁ྠᐃࡢ

ࠊ࡟ࡽࡉࠋࡿ࠶࡟❧☜ࡢ⣔ࢢࣥࢽ࣮ࣜࢡࢫ࡞ࢻ

ࡿ࠸࡚ࢀࡉ㢮࡛ಖᏑࢫࢡࢵࣞࣉࣥࢥࣆ࢔ 逆蛋ࠊ

࡟≉ 程管逆蛋 ఍ྜศᏊࠊᇶ㉁ࢆᶵ⬟Ⓨ⌧ᶵᵓࡢ

ࠊࡾࡼ࡟࡜ࡇࡿࡍゎᯒࡽ࠿Ⅼࡢ⏝஫స┦ࡢ࡜

ཎ⹸⊂≉ࡢ⏕ά⎔ࢆ㐽᩿ࡿࡍ᪂࡞ࡓᢠཎ⹸

⸆࣭ཎ⹸࣡ࢆࣥࢳࢡ㛤Ⓨࡿࡍ㝿࡟୙ྍḞ࡛࠶

ఏ㐩ᶵᵓࣝࢼࢢࢩࠊ㑇ఏᏊⓎ⌧ᶵᵓࡢཎ⹸ࡿ

ࢱ࣮ࢹᇶ♏ⓗ࡞⏝᭷࡟㛤Ⓨࠊゎ᫂࡞᰿ᮏⓗࡢ

 ࠋࡿࡍ✚⵳ࢆ

 

㸱㸬◊✲ࡢ᪉ἲ 

ཎ⹸ࡢឤᰁ⎔ࠊࡣ኱ู࡜ࡿࡍᐟ୺యෆ࡜፹

௓᪻⹸ෆ➼ࡢᐟ୺యእ࡟ศࠋࡿࢀ࠿ᐙ␆࡟୺

ᐟ୺యෆ࡛ᐟࠊࡣࡢࡍࡇ㉳ࡁᘬࢆ≦ᗋ⑕⮫࡞

୺⣽⬊࡟ཎ⹸ࡀ౵ධࠊࡋቑṪ࣭◚ቯࡾ⧞ࢆ㏉

ࡣ࡟ᐟ୺⣽⬊౵ධࡢࡇࠋࡿ࠶࡛ࢪ࣮ࢸࢫࡍ

ᵝ࡞ࠎཎ⹸㓝⣲ࡀ㛵ࡽ▱ࡀ࡜ࡇࡿ࠸࡚ࡗࢃ

ཎ⹸ࡿࡍ㛵ಀ࡟౵ධࡣ࡛✲◊ᮏࠊࡀࡿ࠸࡚ࢀ

逆蛋 ⏕ࡿࡅ࠾࡟ᐟ୺⣽⬊౵ධ᫬ࡢࡑࠊࡋ┠ὀ࡟

≀Ꮫⓗព⩏ࡢࡑࡾࡲࡘᙺ๭࡚࠸ࡘ࡟ゎᯒࢆ

ඛ㥑࡟⏺ୡࠊࡣ࡛ࣉ࣮ࣝࢢ✲◊ࡢࠎᡃࠋ࠺⾜

ཎ⹸ࡿ࠶ࡢάᛶ࡚ࡅ 逆蛋 ࡧཬࠊⓎ⌧࣭⢭〇ࡢ

㓝⣲άᛶ ᐃࡢ࡚࠸ࡘ࡟ᡭἲࡉࠋࡓࡋ❧☜ࢆ

ࣥࣜࣗࢪࣔࣝ࢝奨࣒࢘ࢩࣝ࢝୰࡛ࡢࡇࠊ࡟ࡽ

౫Ꮡᛶ 逆蛋 ࡇࡿࢃ㛵࡟ᐟ୺⣽⬊౵ධࡢཎ⹸ࡀ

ࣉࢵࢸࢫࡢḟࡢࡑࡣ࡛✲◊ᮏࠋࡓࡋⓎぢࢆ࡜

ཎ⹸ࠊ࡚ࡋ࡜ 逆蛋 ࡢ⣔ࢢࣥࢽ࣮ࣜࢡࢫᇶ㉁ࡢ

ឤࡢࡑࡀ⩌ཎ⹸㓝⣲ࡢࡽࢀࡇࠊࡋᣦ┠ࢆ❧☜

ᰁ࡟ᯝࡍࡓᙺ๭ࡢゎ᫂ࠋࡓࡗ⾜ࢆ 

 

ձձձձ    ཎ⹸ཎ⹸ཎ⹸ཎ⹸逆蛋逆蛋逆蛋逆蛋ࡢᇶ㉁ࢢࣥࢽ࣮ࣜࢡࢫ⣔ࡢ❧☜ࡢᇶ㉁ࢢࣥࢽ࣮ࣜࢡࢫ⣔ࡢ❧☜ࡢᇶ㉁ࢢࣥࢽ࣮ࣜࢡࢫ⣔ࡢ❧☜ࡢᇶ㉁ࢢࣥࢽ࣮ࣜࢡࢫ⣔ࡢ☜❧ 

ཎ⹸࢔࣐ࣜࣛ࡟≉ࠊ࡚ࡗࡼ࡟✀ࡢࡑࡣཎ⹸

≀⏕ศᏊࡽ࠿ᛶ␗≉ࡢ㓄ิ࣒ࣀࢤࡢࡑࠊࡣ࡛

Ꮫ◊✲࡛ỗ⏝ࡿ࠸࡚ࢀࡉ኱⭠⳦ࠊ㓝ẕ࢟ࣂࠊ

ࡣⓑ㉁Ⓨ⌧⣔࡛⺮ࡓ࠸⏝ࢆ࡝࡞ࢫࣝ࢖࢘ࣟࣗ

༑ศ࡞Ⓨ⌧㔞ࡀᚓࡀ࡜ࡇ࠸ࡃ࡟ࢀࡽከ࡜ࡇ࠸

ࡀᛶ⬟ྍࡿ࠼౑࡟ࢢࣥࢽ࣮ࣜࢡࢫᇶ㉁ࠊࡽ࠿

ࠊࡽ࠿⏤⌮࡞࠺ࡼࡢ௨ୖࠋࡿࢀࡽ㝈ࡶ⣔ࡿ࠶

ᐇ⌧ྍࡢ⬟ᛶࡢᩘ「ࡿ࠶ࡢ⣔ࡽ࠿ᇶ㉁ࣜࢡࢫ

 ࠋࡓࡋᶍ⣴ࢆ❧☜ࡢ⣔ࢢࣥࢽ࣮

ᇶ㉁ೃ⿵⺮ⓑࡓࢀࡽᚓࡽ࠿Ⓨ⌧⣔ࡢᩘ「

㉁ࠊ࡚࠸ࡘ࡟ཎ⹸ࡸࢫ࣮࣋ࢱ࣮ࢹ࣒ࣀࢤࡢ

ࡢࠎ✀ kinomics ᶵ࡚ࡋ⏝฼ࢆࢫ࣮࣋ࢱ࣮ࢹ

ࢡ࢕ࢸ࣐࢛ࣇࣥ࢖࢜࢖ࣂࡢ࡝࡞ࣥ࢖࣓ࢻ⬟

ࡗ⾜ࢆࡳ㎸ࡾ⤠ࡢᇶ㉁⺮ⓑ㉁ࠊ࠸⾜ࢆゎᯒࢫ

ඹච࡚࠸ࡘ࡟ᇶ㉁ೃ⿵⺮ⓑ㉁ࡓࢀࡉᐃྠࠋࡓ

␿ỿ㝆཯ᛂࠊ背関雑 pull器down ἲࠊin vitro࢟

ゎࢆ࠿ࡿ࠶ᇶ㉁࡛ࡾࡼ࡟➼࢖ࢭࢵ࢔ࢮ࣮ࢼ

ᯒࠊࡓࡲࠋࡓࡋ┤᥋ⓗࡣ࡟ཎ⹸ 逆蛋 ᇶ㉁࡛ࡢ

ࢩ࠺క࡟ឤᰁࡢ࡝࡞㓟໬཯ᛂࣥࣜࠊࡀ࠸࡞ࡣ

ྍࡿࢀࡲྵࡶศᏊࡿࡍไᚚࢆఏ㐩⣔ࣝࢼࢢ

⬟ᛶࡀ㧗ࡢࡽࢀࡑࠊࡵࡓ࠸ไᚚ⺮ⓑ㉁࠸ࡘ࡟

 ࠋࡓࡗ⾜ࢆゎᯒࡢ௨ୗ࡚ࡏేࡶ࡚

 

ղղղղ    ཎ⹸ឤᰁ᫬ࡿࡅ࠾࡟ᇶ㉁ࣜࣥ㓟໬࡟క࠺ཎ⹸ឤᰁ᫬ࡿࡅ࠾࡟ᇶ㉁ࣜࣥ㓟໬࡟క࠺ཎ⹸ឤᰁ᫬ࡿࡅ࠾࡟ᇶ㉁ࣜࣥ㓟໬࡟క࠺ཎ⹸ឤᰁ᫬ࡿࡅ࠾࡟ᇶ㉁ࣜࣥ㓟໬࡟క࠺

    ゎᯒࡢ⩏Ꮫⓗព≀⏕ࡢఏ㐩⣔ࣝࢼࢢࢩゎᯒࡢ⩏Ꮫⓗព≀⏕ࡢఏ㐩⣔ࣝࢼࢢࢩゎᯒࡢ⩏Ꮫⓗព≀⏕ࡢఏ㐩⣔ࣝࢼࢢࢩゎᯒࡢ⩏Ꮫⓗព≀⏕ࡢఏ㐩⣔ࣝࢼࢢࢩ

ཎ⹸逆蛋ࡢࡑࠊᇶ㉁⺮ⓑ㉁࡟ᑐࡿࡍᢠయࢆ⏝

ࡢᒁᅾࡢᇶ㉁ࠊཎ⹸逆蛋ࡢឤᰁ⣽⬊୰࡛ࠊ࡚࠸



ཎ⹸ྛࡢឤᰁࡿࡅ࠾࡟ࢪ࣮ࢸࢫኚ໬࡚࠸ࡘ࡟

ゎᯒࠋࡓࡋཎ⹸逆蛋࡟≉␗ⓗ࡞㜼ᐖ๣ࠊ࡚࠸⏝ࢆ

ឤᰁ⣽⬊୰࡛ࡢཎ⹸逆蛋ࠊᇶ㉁ࡢᒁᅾࡢኚ໬ࢆ

in vitro࡚࠸࠾࡟ホ౯ࠋࡓࡋ 

 

㸲㸬◊✲ᡂᯝ 

௨ୗࡢࢀࡒࢀࡑ࡟ཎ⹸ 逆蛋 ◊ࡢᛶ≧ゎᯒࡢ
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⹸ࡢ㔝⏕ᰴ࡟Ꮡᅾࡿࡍ 的関蛋的 ணࡽ࠿࣒ࣀࢤࢆ
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山謝評器逆逆山ࠋࡓ࠸࡚ࢀࡉሗ࿌ࡀ࡜ ࡿࡼ࡟ 雑g程管逆蛋山

ࡣ⋠ᐟ୺⣽⬊౵ධࡣ㜼ᐖ࡛ࡢ 感学・࡬㝆ୗࠊࡋ

⁥㉮㐠ືࡣ࡚࠸ࡘ࡟పୗࢿࣟࢡ࢖࣐ࠊࡀࡓࡋ

 ࠋࡓࡗ࠿࡞ࡅཷࢆᙳ㡪ࡣศἪ࣒࣮

ࠊࡋቯ◚ࢆ⬊⣽ࠊᚋࡓࡋឤᰁ࣭ቑṪࠊࡓࡲ

⹸యࡀᨺฟࡀࣉࢵࢸࢫࡿࢀࡉ 山謝評器逆逆山ࡗࡼ࡟
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