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─ ┼ 

  

     ALA  ,  

 

 

⌐ ⅝⌂ ╩╙√╠⇔√ ™ ╙╟℮╛ↄ ↑≡™╟™╟ ╩ ⅎ⁸

─ ⌐⅔⅛╣╕⇔≡│╟╡ ↔ ─↓≤≤ ╟╡⅔ ┘ ⇔ →╕∆⁹ 

↔ ─╟℮⌐ ─ ⅛╠ ⌐⅛↑╕⇔≡│ ≤ ⌂╡⁸◖꜡♫►▬ꜟ☻

─ ╩ ⌐ ⅎ ╗⅛⌐ ∆═⅝ ⌐⌂∫≡⅔╡╕⇔≡⁸₈ ⌂╣

≥ ⇔₉─ ⌐№╢╙─≤ ╦╣╕∆⁹↓─╟℮⌂ ≢ 12

╩ ─  ⌐↔ ™√∞⅝╕∆↓≤│⁸ ⇔ →

╕⇔≡ ─ ╡≢↔↨™╕∆⁹ ╢2 ╟╡ ≢ ↕╣≡⅔╡╕⇔√

│╒╓ ╙⇔ↄ│ ≤⌂∫≡⅔╡╕∆⁹⇔⅛⇔ ≢⁸ ╙ ↄ─ ₁⅜◖

꜡♫►▬ꜟ☻ ─ ≢ ⇔╪≢⅔╠╣╢↓≤╙ ≢№╡⁸ ⌐

─ ↄ│ ⌐ ∫≡™╠∫⇔╚╢↓≤⅛╠⁸◖꜡♫►▬ꜟ☻⅛╠ ╩

╡⁸ ─ ╩ ⁸↕╠⌐│ ↕∑╢↓≤⅜ ⌐ ∑╠╣√ ⌂ ≢№

╢↓≤│ ╩ ∟╕∑╪⁹∕─√╘⌐╙₈ ₉─ ─ ╩ ⇔

≡™ↄ↓≤⅜ ╘≡ ≢№╢≤ ™╕∆⁹↓─ ⁸ ⌐⅔⅝╕⇔≡ ⌐≡

⅜≢⅝√╠╟™─≢∆⅜⁸ │∕─ ↄ╩Web ◦☻♥ⱶ⌐ ╠↨╢╩ ⌂™↓

≤│ ⌐ ≢∆⁹⇔⅛⇔ ─ ─ ™ ≢ ─ │ ╡ ⅎ╢↓≤╙ ⌐

≢№╢≤ ∂≡⅔╡╕∆⁹ 

⅜ →╠╣╕⇔√₈ ┼─ ⱴ⌐⁸כ♥╩₉ ╙ ─↔ ⁸↔ ≢⁸

⌐⅔™≡ ™ ⅜ ⌐ ╦↕╣╕∆↓≤╩ ╟╡ ⇔╕∆⁹ 

┘⌐⁸ ─ ⌐ ↑√ ↄ─↔ ⌐ ╟╡ ╩ ⇔ →╕∆

≤≤╙⌐⁸↔ ╩ ╟╡ ⇔ →╕∆⁹ 

                   2 7   

 2019 ⌐≡ 
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11 ╩ ⅎ≡ 

 

 

11 │ 2019 10 05 ⌐ ☿

fi♃כ⌐≡ ↕╣╕⇔√⁹2019 │ CD19  CAR- T ⅜ ≤⇔≡

↕╣⁸BiTEs╛ ⅜⁸ ⌐⅔™≡ ⌂ ≠↑╩ ╘╢ ⌐⌂╡╕

⇔√⁹∕─╟℮⌂ ⌐ ╩ ╘╢↓≤⅜≢⅝≡⁸ ⌂⅜╠№╡⅜√ↄ ∫≡⅔╡╕∆⁹

│ 1 ≢ ─ ™ ╩ ℮↓≤⅜ ≢∆⅜⁸ ╙ ⁸

─ ╛⁸CAR- T ─ ≤ ⁸ ⌂≥─◦fiⱳ☺►

ⱶ⌂≥≢ ⌂ ⅜ ╡ →╠╣╕⇔√⁹ 

│ 140 ≢⇔√⅜⁸◖fiⱤ◒♩⌂ ⅜ 1ⱨ꜡▪≢ ⅎ╢ ™◘▬☼≢│⌂™

⅛≤ ∂≡⅔╡╕∆⁹ ₁⌂ ⌐ ∆╢ ─ ─ ╛⁸ ─ ╩ ╖

╦∑√ ⌐╟╢ ≤ ─ │⁸ ₁ ⌐⌂╡╕∆⁹ ╛ ─

≢│ ≢⅝∏⁸ AI ─ ↑╩ ╢↓≤⅜ ⌐⌂╢≢⇔╞℮⁹∕─√╘⌐│

─ ♃כ♦™ ⅜ ≢∆⁹ ⁸ ⁸ ─ ≢ ≢─ ╩ ╢

│╕∞ ≢∆⇔⁸↓─ ≢ ─ innovative ⌂⁸ ⌂⁸ ⌂ ⅜ ╦

╣⁸ ╩№→╢↓≤│↕╠⌐ ≤ ⅎ╕∆⁹↓─ ─ √∆ ─ 1≈∞≤ ™╕

∆⁹ 

↓↓ │ ⌐│⁸ ⅜ ⅝⌂ ⌐⌂╡╕∆⁹↓─ ⌐ ∆╢ ₁

│⁸ ≢│ ─ ─◄◒☻Ɽ⁸╡№≢♩כ╕√ ⅛╠─ ⌐≈

™≡╙ ⅜ ™ ₁≤ ⇔≡™╕∆⁹ ⁸ ⅜⁸ ─ ⌐

⅔↑╢ ₁⌂♅ꜗ꜠fi☺⌐ ⇔≡ ╩ ╦∑≡ ╡ ╖⁸ ╩№→≡ ↑╢↓≤╩ ⅛

╠ ∫≡™╕∆⁹ 

⌐ 11 ⌐↔ ™√∞™√ ⁸ ─ ⌐⁸ ╘≡ ⅛╠⅔

╩ ⇔ →╕∆⁹ 12 ⁸Hybrid ≢╙ Web≢╙⁸ ⌐↔ ↄ∞↕™⁹

≤⌂╢↓≤╩ ⅛╠ ⇔╕∆⁹ 
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CAR-T ─ ⌐ ↑√  

  ♃◌ꜝⱣ▬○  

 

T gene-modified T cell therapy≤⇔≡─ CAR (chimeric antigen 

receptor: ◐ⱷꜝ )-T ─ ⅜ ⌐ ╪≢™╢⁹↓─╟℮⌂

│ ⅜ ≢№╡⁸ ─ ≢ ⅝⌂ ⅜ ╠╣╢⁹ ↕╣√ CAR-T

│⁸ ≢ ⌐╟╢ ╩ ↑≡ ⇔⁸⅛⌂╡─ ⌐ ∫≡ ≢ ∆╢⁹

⌐⁸ ꜞfiⱤ ALL╛ ꜞfiⱤ ⌂≥─B ⌐ ⇔≡⁸CD19

╩ ∆╢ CAR-T ╩ ™√ ≢ ╣√ ⅜ ↕╣≡™╢⁹2017

⌐│ ה ALL≤ ꜞfiⱤ ⌐ ∆╢ CD19-CAR-T ⅜ ≢ ↕╣⁸∕

─ │⌐Ɽ≢⁸2019♇꜡כꜜ│⌐⁸2018 ⅜ ≢╙ ↕╣√⁹ ⇔⁸ ⌂

│╕∞ ─™ↄ╙─≢│⌂ↄ⁸↕╠⌂╢ ⅜ ≢№╢⁹ ⌐⁸CAR-T ─

╩ ╘╢↓≤⅜ ≢№╡⁸CAR─ ─ ⁸CAR-T ─ ─

⁸CAR-T ─ ╡ ⇔ ⌂≥⅜ ⅝⌂ ≤⌂∫≡™╢⁹∕─ ─

≤⇔≡│⁸◕ⱡⱶ ╩ ⇔⁸ T ╩ ™╢ꜚ♬Ᵽכ◘ꜟ CAR-T

─ ╙ ╕∫≡™╢⁹↓─ ≢│⁸iPS ─ ╙ ↕╣╢⁹╕√⁸

T ─PD-1 ╩ ⇔⁸PD-1/PD-L1 ╩ ∆╢↓≤⌐╟∫≡

╩ ╘⁸ ≢⁸ ─ ⌐╖╠╣╢ ─ ╩ ∆╢ ╙ ↕

╣≡™╢⁹ ─ CAR-T ─ ⅝⌂ ⌐│⁸ ⅜╪╩ ≤⇔√ ─

⅜ ≤⌂∫≡™╢⁹ 

 

 

⌐≡ 
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CAR-T ─ ⱶכ♅≥  

  

 

ה ꜞfiⱤ ⁸ ⌐ ∆╢ CAR-T │ ─ ─ ╩ ⇔⁸

≤ↄ⌐ ≢│ ⅜ ≢⅝╢⁹⇔⅛⇔⁸ ⌐│ ─ ⌂ ⁸ ⌂

≥≢ ⌐√≥╡ ↑⌂™ ╙ ⌂ↄ⌂™⁹∕─√╘⁸ ≤ ≢─ ⇔™

⅜ ≢№╢⁹CAR-T─ │ ≢ ↕╣≡⅔╡⁸ ─ ╡ ≡⅜⁸ ꜠ⱬꜟ⁸

꜠ⱬꜟ⁸ ꜠ⱬꜟ≤3 ⌐╦√╢ ⌂ ⅜ ╦╣≡™╢⁹╕√ │ꜞfiⱤ

╛T ─ ⌐ ∆╢√╘⁸▪ⱨ▼꜠כ◦☻ ⌐↕╕↨╕⌂ ─ ⅜№╢ ⌐╙

╩ ∆╢⁹CAR-T─ ⌐│ ╩ ⇔⁸∕─ ─ ─◖fi♩꜡כꜟ─√╘─bridging 

chemotherapy⅜⇔┌⇔┌ ≤⌂╢⁹CAR-T ⌐ ⅜ ™≤ ⅜ ∆╢─╖

⌂╠∏⁸◘▬♩◌▬fi ⌂≥─ ⌂ ⌐ꜞ☻◒≤⌂╢⁹ 

CAR-T ─ │ ⁸ כꜞ◗♥◌ ⅜

≢№╢⁹↕╠⌐ ↔≤⌐▪ⱨ▼꜠כ◦☻╛ ─ ╩ √∆ ⅜№╢⁹↓─╟

℮⌐ ─ ₁⌂ ≤─ ⌂ ⅜ ╘╠╣╢⁹↓─╟℮⌂ ⌂⅛∫√ ╩

⇔≡™ↄ⌐│⁸╕∏ ⌐ ⇔≡ ╩ ╪∞ ⅛╠⁸ ⌐ ⁸ ⁸ⱴ♬

ꜙ▪ꜟ⁸ ⌂≥─ ╩ ∆╢ ⅜№╢⁹ ⁸CAR-T │

≢ ↕╣╢√╘⁸™⅛⌐ ╩ ∆╢↓≤⌂ↄ ⌐ ⇔≡™ↄ─⅛ ⅜

≢№╢⁹ 

╕√ │ ─כ♃fi☿♃כ♦ TRUMP┼─ ⅜

↑╠╣≡™╢⁹TRUMP≤ ─CIBMTR⁸ ─EBMT≤─ ╟⌐◓fiꜞ▪▼◦♃כ♦

∫≡ ⌂ ⅜ ↕╣≈≈№╢⁹CAR-T │ ╙⌂™√╘⁸ ₁ ⇔≡

⅔╡⁸ ⌐ ⇔≡⅔ↄ↓≤⅜ ≢№╢⁹ 

 

 



-9- 

 

ה ALL⌐ ∆╢  CAR-T vs. BiTE vs. ADC 

Novel treatments for relapsed or refractory B-ALL. CAR-T vs. BiTE vs. 

ADC 

  

 

ꜞfiⱤ Acute lymphoblastic leukemia: ALL─ │⁸ ALL≤

⇔≡ ≢⅝╢ ⅜ ╠╣≡™⌂™⁹ⱨ▫ꜝ♦ꜟⱨ▫▪(Ph) ─ ≢

⅜ ⅝ↄ ⌂╡⁸Ph ALL─ │ │ ⇔ↄ ─ ™ ≢№∫√⅜⁸♅꜡

◦fi◐♫כ♀ ⌐╟∫≡ ⅜ ⇔√⁹ ─ │ ╩ ╦

⌂ↄ≡╙ ≢⅝╢╟℮⌐⌂╢ ⅜№╢⅜⁸ ≢│ ⌐ ⌐

⅜ ╦╣≡™╢⁹ ⁸Ph ALL│⁸ ⌐╟∫≡75

90⌐ ⅜ ╠╣╢╙──⁸ ™ ─√╘⌐ ─ │ ∆╢⁹

ה Adolescent and young adult⁸AYA ─ALL│ ⌂

─ ⌐╟∫≡ ⅜ ↕╣√⅜⁸ ⌐≥↓╕≢ ⌂ ╩ ≢⅝╢

⅛│ ─ ≢№╢⁹↓╣╕≢│ ─ ╩ ™≡ ⌐

╩ ℮↓≤⅜ ↕╣≡™√⅜⁸ ≢╙ ─ ⅜ ≤⌂∫√

√╘⁸ │ ─ ⌐ ≠ↄ ─ ⅜ ≤⌂╢≢№╤℮⁹ 

ה ⌐ ∆╢ │ ╩ ∫≡⅛╠ ╩ ℮↓

≤⅜ ─ ┼─ ≢№∫√⁹ ≤⇔≡│⁸ ™ ╩ ≡⅛╠─

≢№╣┌ ≤ ─ ≢ ⅜ ≢⅝╢⅜⁸ ─ │

─ ⅜ ╕⇔™⁹Ⱡꜝꜝⱦfi⁸◒꜡ⱨ□ꜝⱦfi⌂≥─ ⅜ ↕╣√⅜⁸ ≢─

│ ≢№╢⁹ │ ╩ ⇔√ ⅜ ™≢ ↕╣⁸2018⌐

ה ─B ꜞfiⱤ ⌐ ⇔≡⁸ ─ ╩ ≤∆╢

(CD3≤ CD19) (BiTE)─Ⱪꜞ♫♠⸗ⱴⱩ╛⁸ CD22

(ADC)─▬ⱡ♠☼ⱴⱩה○♂●ⱴ▬◦fi⅜ ↕╣√⁹↕╠⌐⁸2019⌐│CD19⌐ ∆

╢◐ⱷꜝ T (CAR-T)⅜ ≤⌂∫√( │ AYAה

─╖)⁹Ⱪꜞ♫♠⸗ⱴⱩ╛▬ⱡ♠☼ⱴⱩה○♂●ⱴ▬◦fi│ ┼─≈⌂⅞

─ ≤⇔≡⁸CAR-T │⁸ ╦ↄ│ ≢ ╩ ℮↓≤⅜≢⅝╢ ≤⇔≡ ↕

╣≡™╢⁹√∞⇔⁸™∏╣╙ ≤⌂╢↓≤⁸∕╣∙╣ ─ ╩ ∆╢↓

≤⅛╠⁸ ALL⌐⅔↑╢↓╣╠─ ─ ≠↑╛⁸≥─╟℮⌂ ⌐↓╣╠

─ ╩ ∆═⅝⅛⌐≈™≡│ ⌂ ⅜ ≢№╢⁹ 
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₈CAR-T ─ ≤ ₉⌐≈™≡ ℮  

ה   ⅜╪  

 

11 ≢⁸ ⅛╠₈CAR-T ─

≤ ≢ⱴ≤∆╢◦fiⱳ☺►ⱶכ♥╩₉ ∆╢ ╩ ⅝╕⇔√⁹◦fiⱳ☺►ⱶ─

≢№╢B cell malignancy⌐ ∆╢CD19 CAR-T ─ │⁸⅜╪ ─ ╩

ⅎ╕⇔√⁹ ⌐⁸∕─ Ɽ꞉כ│ ≤⇔≡⁸CD19 CAR-T ⅜ ⅝ ↑√⁸

─ ⁸ ⁸↕╠⌐ ⌂ │⁸ √⌂ ⌐╟╢ ╩ ⌐

∫≡™╕∆⁹ 

─ │⁸ ─ ─ⱪ♇◦כ♄כꜞ⌂ ⁸CAR-T/TCR-T כ◦─

☼ ⅛╠ ╩ ⇔⁸ ≤⇔≡ ↑ ╩ ↑√ NY-ESO1 

siTCR-T ╩ ⇔√ ⅜№╡╕∆⁹  

CAR-T│⁸₈≥─⅜╪ ₉─₈≥─ ₉╩₈≥─ ⌐ ↕∑╢⅛₉⁸ ™│₈≥─

⌐ ∆╢⅛₉≢╙⁸∕─ ⅜ ╦╡╕∆⁹ ⅎ┌⁸ ♪ⱷ▬fi─

╩ ╘╢∞↑≢│⁸CAR─tonic signal⌐ ⅜╡⅛⌡∏⁸ ∏⇔╙ ™ ⌐│⌂╡

╕∑╪⁹↕╠⌐⁸ ⁸꞉◒♅fi⁸ ⁸ ⅜╪ ה ≤─ ≢╙⁸

≤ ⌐ ⅜╢∕─ ╩ ⅎ╕∆⁹ ∟⁸ ─CAR-T│⁸╕∞╕∞

╢ ⅜ ™≤ ⅎ╕∆⁹ 

⁸CAR-T ⅜⁸⅜╪ ─ ⌐ ↄ ≢⅝╢↓≤╩ ∆╢⌐│⁸ ─

╡ ╖⌐ ⅎ≡⁸CAR-T ─clinical availability≤accessibility╩ ∆╢√╘─ ◖

☻♩ ⅜ ≢∆⁹ ≈─ ⌂ ≤⇔≡₈CAR-T ꜝ▬fi─ ₉⅜№

╡╕∆⁹ ⁸ ⅜ ╡ ╪≢™╢ ⌂ ─ ≈≢∆⁹ 

⌐⁸ ─ ╩ ⅝╕⇔√ ⁸ ⌐ ⇔╕∆≤≤╙⌐⁸

─ ─ ₁─↔ ╩ ⇔╕∆⁹ 
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≥ⱶכ♁♁◒◄  

 ( ה   

 

№╠╝╢ ⅛╠ ⱶ│⁸כ♁♁◒◄╢╣↕ ─ ◄fi♪♁כⱶ╩ ≤⇔√

50-200 nm─ ≢№╢⁹ ─ⱶכ♁♁◒◄│ ⌐⁸ⱴ▬◒꜡ⱬ◦◒ꜟ

╛▪ⱳ♩כ◦☻ ≤ ┌╣╢ ╩ ≤⇔⁸ ⌂ ╩ √⌂™≤↕╣

╙╡╟ⱶכ♁♁◒◄⅜ ⅝⌂ ╩ ∆╢⁹↓╣╠ (EV)│⁸ⱨ◊☻ⱨ

□♅☺ꜟ☿ꜞfi─ ┼─ ⌐╟╡ ╩ ⱶכ♁♁◒◄⁹╢™≡┘ ≢│⁸

≢╙⌂⅔ ⅜ ⌐⌂∫≡⅔╡⁸↓─ ⱶכ♁♁◒◄│≢ ─ ╛

♃fiⱤ◒ ⅜ ⱶכ♁♁◒◄⅜≥↓─↓⁸╘√╢∆ ─ ╩ ⇔ↄ ↕∑≡™

╢↓≤│╙∟╤╪⁸ ─ⱶכ♁♁◒◄─≢ ╩ ╪≢™╢⁹╕√⁸ ≢ ⇔

╩ⱶכ♁♁◒◄√ ™√ ─ ℮™≥ⱶכ♁♁◒◄⁸│≢ ╩ EV⌐ ⅎ╢╟

℮ ↕╣╢↓≤⅜ ™⁹ 

⌂⅜╪ ─ ≤⇔≡ ↄ◐ꜝכT ─ ⱶ⅜⁸כ♁♁◒◄╢∆

⌐ ⇔≡≥─╟℮⌂ ╩ ≈─⅛⁸ ≢ ⇔√ EV╛⁸◄◒♁♁כⱶ

Tכꜝ◐√⇔ ╩ ™≡ ⇔√ Tכꜝ◐⁸ ─ EV│⁸⅜╪

(CAF)╛ (MSC)⌂≥⁸⅜╪─ ╛ ╩ ∆╢ ╩ ≈⅜╪

⌐ ╡ ╕╣⁸∕╣╠ ╩ ∆╢↓≤⌐╟╡⅜╪─ ╩ ⌐ ⅎ╢ ╩

≈↓≤╩ ⇔√⁹ 

⅜╪ ⌐ Tכꜝ◐╢╦ EV⅜◄◒♁♁כⱶ≢№╢⅛╩ ∆╢√╘⌐⁸◐

Tכꜝ ╩ ⌐▬○fi ╩ ℮↓≤⌐╟╡ ╠╣╢⁸ ─

─ ↕─ ™⌐╟╢⁸99.7 %♃fiⱤ◒↕╣√ EVⱨꜝ◒◦ꜛfi╩

⌐ ⇔√⁹∕─ ⁸ ™ ─ EVⱨꜝ◒◦ꜛfi⌐◄◒♁♁כⱶ⅜ ╠╣⁸⅜╪

─ ≤⅜╪ ה ⅜№╢↓≤╩ ⇔√⁹ ⁸ ™ ╩ ≈EV

ⱨꜝ◒◦ꜛfi⌐│⅜╪ │⌂ↄ⁸DNA╩ ⌐ ╪∞ ⱴ─≡⇔≥◗כ◌

▬◒꜡ⱬ◦◒ꜟ╛▪ⱳ♩כ◦☻ ⅜ ∆╢↓≤╩ ⇔√⁹ 

≤▬○fi ╩ ╖ ⱶכ♁♁◒◄√∑╦ │⁸ ─ ╩

≢⅝╢ ≢ ─ ≢№╢√╘⁸ ╩ ⌐ ≢⅝╢ כ♁♁◒◄

ⱶ╩ ™√⅜╪ כ◑ꜟ꜠▪⁸ ⁸ ⌂≥─ ─ ⌂

⌐ ≢⅝╢ ⅜ ™⁹ 
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ⱴ◒꜡ⱨ□כ☺╩ ≤⇔√⅜╪ ─  

   

 

ₒ ₓ 

♅▼♇◒ⱳ▬fi♩ ╛ T ⌂≥─ ╩

≤⇔√⅜╪ ⅜ ≢ ↕╣⁸∕─ ה ⅜ ╪⌐ ╦╣≡™╢⁹⇔⅛

⇔ ⁸↓─ ⌂ ─ ⅜ ╠╣╢─│ ─ ⌐ ╠╣≡⅔╡⁸ ⅜

™ ⌐ ∆╢ ⅜ ≤⌂∫≡™╢⁹ ⌐ ⇔ ≤⌂╢

≤⇔≡⁸ ⌐╟╢ T ─ ╛ T ─ ┼─

⌂≥⅜№→╠╣╢⅜⁸ ≤⇔≡ ⌂ ⅜ ™⁹ 

 

ₒ ₓ 

 ₁│⁸ ⅜ ⌐⌂╢ ╩ ∆═ↄ⁸ ≤

─ ─ ╩ ∫√⁹ ⅔╟┘ⱨ꜡כ◘▬♩ⱷ♩ꜞכ ─

⁸ ≤ ─ ≢⁸ ⱴ◒꜡ⱨ□כ☺ Tumor Associated 

Macrophage: TAM─ ⅜ ⌂╢ ╩ ⇔√⁹╕√⁸TAM─ ╩

⇔√ ⁸ ─TAM⌐ ⇔≡ ─TAM│⁸ ⅜ ⇔≡™╢

↓≤╙ ╠⅛⌐⇔√⁹ ─ ⅛╠⁸TAM ─ ─ ⅜ ─ ≢

№╢⌂╠┌⁸TAM⌐ ╩ ∆╢↓≤≢ ╩ ┼≤ ≢⅝╢─

≢│≤ ⅎ↕╠⌐ ╩ ╘√⁹∕─ ⁸ ꞉◒♅fi⌐╟╡ TAM─

╩ ↕∑╢↓≤≢ ⌐ ∆╢ ╩ ⌐ ↕∑⁸ ╩

┼≤ ≢⅝╢↓≤⅜ ╠⅛⌐⌂∫√⁹╕√⁸TAM─ │⁸TIL─

─ ╩ ↕∑╢↓≤╙ ↕╣⁸↓╣⅜ ⌐⅔↑╢ ─

⌐ ⇔≡™╢≤ ⅎ╠╣√⁹ 

 

ₒ ─ ₓ 

TAM│ ╩ ⇔⁸⅜╪ ─ ╩ ↕∑╢≤─ ⅜ ↄ№╡⁸

╕≢│⁸TAM╩ ∆╢↓≤≢⁸ ╩ ↕∑╢ ╖⅜⌂↕╣≡⅝√⁹⇔⅛⇔⁸

≢│⁸TAM╩ ⌐∆╢↓≤≢╟╡ ⌂ ╩ ≢⅝╢ ╩

⇔≡⅔╡⁸ ─ ⅜ ↕╣╢⁹ 
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⌐ ∆╢►▬ꜟ☻  

ה   ה  

 

⅜╪ ─ ≤⇔≡ ─ ⅜ ⇔⁸⅜╪⌐ ∆╢ ╩↕╠⌐ ╘

╢↕╕↨╕⌂▪ⱪ꜡כ♅⅜ ╖╠╣≡™╢⁹≥─╟℮⌂ ╩ ╢⌐∑╟⁸⅜╪ ╩

∆╢√╘─ ⌂◖fi☿ⱪ♩│⁸2013⌐ ↕╣√ Cancer-Immunity Cycle≢№

╢⁹⅜╪ │⁸ ≢Ⱡ○ ⅜ ↕╣ ⌐ ╡ ╕╣╢☻♥♇ⱪ⅛╠ ╕

╡⁸T ⅜ ╩ ∆╢☻♥♇ⱪ⌐ ╢ ─ⱪ꜡☿☻≢⁸↓╣⅜℮╕ↄ

∆╣┌ ≢ ⌂ ⅜ ╠╣╢⁹↓─ ≢ ─ ⌐⌂╢─⅜

─ ≢⁸↓╣↓∕⅜ ─ ╩ →╢ ⅝⌂ ∞∫√⁹↓─

╩ ⇔Cancer-Immunity Cycle╩ ↕∑╢ ─└≤≈⅜⁸⅜╪►▬ꜟ☻ (oncolytic 

virus therapy)≢№╢⁹⅜╪ ╩ ∆╢≤≤╙⌐ ╩ ∆╢►▬ꜟ☻╩

⌐ ↕∑╢↓≤⌐╟╡⁸Ⱡ○ ─ ⁸ ─ ⁸ ─ ╩

⌐ ∆╢ ⌂⅜╪ ≤™ⅎ╢⁹ 

∕╙∕╙↓─►▬ꜟ☻ │⁸►▬ꜟ☻ ─ ⌐ ⅜ ∆╢≤™℮

anecdotal⌂ ⌐ⱥfi♩╩ ≡ ↕╣√ ≢№╢↓≤⅛╠⁸ ⌐ ⇔≡│►

▬ꜟ☻ ⅜≤╡╦↑ ⅝╛∆™≤ ⅎ⁸ ↓─ ─ ╩ ∫≡™╢ ⱫꜟⱭ

☻►▬ꜟ☻ 1 (HSV-1)╩ ⌐ ⇔√⁹HSV-1│ ─ ╩ ⇔⌂™

↓≤⅛╠ ⌐│ ⅛⌂™≤ ∂╠╣≡™√⅜⁸ ⇔≡╖╢≤⁸ ─ⱥ♩

╛ ╩ ⇔√⁹↕╠⌐⁸↓─ ⌐│ ─

HSV-1꜠☿ⱪ♃כ≢№╢ nectin-1⅜ ≢№╢↓≤⁸╕√ⱴ►☻ in vivo─ ╩ ™≡⁸

HSV-1─ ⅜ ╩ ⇔≡ ⌐╙ ≢№╢↓≤╩ ⇔√⁹ 

HSV-1►▬ꜟ☻ ≤ PD-1 ─ III ⅜ⱷꜝⱡכⱴ⌐ ⇔≡ ╦

╣≡™╢⅜⁸ ╩ ╘√↕╕↨╕⌂⅜╪⌐ ⇔≡⁸►▬ꜟ☻╩ ™√↓─╟

℮⌂ ⅜ ↕╣╢⅛╙⇔╣⌂™⁹ ⌐│⁸ ⌐╟∫≡

─ ⌐ preferential⌐ ↕╣╢╟℮⌂►▬ꜟ☻№╢™│∕╣⌐ ⇔√ immunogen

⅜⁸ ─ ⅝≢№╢ ╩ ⌐ ∆╢ ─└≤≈─ ⌐⌂╢

⅛╙⇔╣⌂™⁹ ⇔≡™╢►▬ꜟ☻ │⁸↓─ ─ ⌐ ↑√ ⌂ ⌐

№╢─≢│⌂™∞╤℮⅛⁹ 
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⅜╪ HSV-1╩ ™√ ⌐ ∆╢►▬ꜟ☻ ─  

ה    ה  

 

[ ]  

ⅎ⅜╪ ►▬ꜟ☻ oncolytic virus: OV│⁸ ≢ ∑∏

≢ ⌐ ⇔≡ ⌂ ╩ ∆╢≤≤╙⌐⁸ ─

immunogenic cell death─ ╛OV ⌐╟╢ ─ ⌐╟╡ ─

╩ ⇔⁸Cancer-Immunity Cycle╩ ↕∑╢⁹↓╣╕≢⁸ ─ ⅎ

herpes simplex virus (HSV)-1≢№╢ G47Ⱥ╩ ™√ ⅜ ≤ ⌐ ⇔≡

╦╣⁸↕╠⌐ ↄ─ ┼─ ⅜ ↕╣≡™╢⁹ ⁸ ─ ⌐HSV-1⅜

⇔⌂™↓≤⅛╠⁸ │oncolytic HSV-1⌐╟╢ ─ ⌐⌂╠⌂™≤ ⅎ╠

╣≡⅝√⁹⇔⅛⇔⁸ ₁─►▬ꜟ☻ ─ ⌐ ╛ꜞfiⱤ ⅜ ∆╢≤™℮

⅜ №╢↓≤⅛╠⁸ │OV ⌐ ⅜ ™ ⅜№╢≤ ⅎ⁸ ₁│

oncolytic HSV-1╩ ⌐ ≢⅝⌂™⅛ ⇔√⁹ 

  

[ ]  

G47Ⱥ≤ ─ ╩ ⇔√HSV-1≢№╢T-01╩ ™≡ ═√≤↓╤⁸ ⌐ ⇔

≡ ─ⱥ♩ ⁸ ⅜T-01≢ ↕╣√⁹↓─ ╩ ∆╢

≤⇔≡⁸HSV-1◄fi♩ꜞכ꜠☿ⱪ♃כ─└≤≈≢№╢ nectin-1─ ꜠ⱬꜟ≤

⌐ ⌂ ─ ⅜╖╠╣√⁹╕√⁸nectin-1─ⱡ♇◒♄►fi ⌐⅔™≡ HSV-1─

◄fi♩ꜞכ ⅜ ⇔⁸ ⌐⅔™≡ ⅜ ↕╣√⁹↕╠⌐⁸ꜞfiⱤ

╩ⱴ►☻ ⌐2⅛ ⇔⁸ ─╖⌐T-01╩ ⇔√≤↓╤⁸

─╖⌂╠∏ ─ ⌐╙ CD8 T ⅜ ⇔⁸ ╩

⇔√⁹ 

 

[ ─ ]  

⌐╟╡⁸⅜╪ HSV-1╩ ™√►▬ꜟ☻ │⁸nectin-1 ─ ⌐

⇔≡ ≢№╢ ⅜ ↕╣√⁹HSV-1│ ╩ ⇔≡ ⇔⌐ↄ™√╘

⅜⅔╙⌂ ⌐⌂╡⁸ꜞfiⱤ ─╟℮⌂ ─ ⌐ ∆╢─⌐ ⇔⁸

↓╣⌐╟∫≡ ─╖⌂╠∏ ⌂ ⅜ ↕╣╢⁹╕√⁸HSV-1⅜ ─

╩ ⇔⌂™↓≤⅛╠⁸ ─ ─ ≢№╢ ┼─ ╙ ⌐

≢⅝╢⅛╙⇔╣⌂™⁹ⱷꜝⱡכⱴ⌐ ∆╢HSV-1≤ PD-1 ─ ⅜ ↕

╣≡⅔╡⁸ ↓℮⇔√ ╩ ∆╢ ≤ ♅▼♇◒ⱳ▬fi♩ ⌐╟╢

⅜⁸⅜╪ ─ ⌂ ⌐⌂╢↓≤⅜ ↕╣╢⁹ 
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2019  ≢─ⱳ☻♃כ  
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⅜╪⌐ ∆╢ iPS CTL ─  

  

 

ₒ  x ⅜╪│⁸ⱥ♩ ⱤⱧ꜡כⱴ►▬ꜟ☻HPV─ ⌐╟╡ ∆╢⁹HPV

꞉◒♅fi│⁸ ⅜╪ ⌐ ≢№╢⅜⁸⅜╪ ─ ⌐│ │⌂ↄ⁸↕

╠⌐ ─⌂™ ⅜╪⌐ ∆╢ ⌂ ⅜ ↕╣≡™⌂™⁹ ₁

─ ⱪ│⁸כꜟ◓ T (CTL)╩ iPS ⌐ ⇔⁸ ┘

∆╢↓≤≢⁸╙≤─ ╩ ⇔⌂⅜╠ ⌐ ∫√CTL (rejuvenated T cell

rejT)╩ ∆╢ ⌐ ⇔(Nishimura et al. Cell Stem Cell 2013)⁸ ⌐in vivo⸗♦

ꜟ≢ ╟ↄ ╩ ≢⅝╢↓≤╩ ⇔√ Ando M et al. Stem Cell Reports 2015, 

Haematologica 2018⁹ HPV16 E6 rejT╩ ⇔⁸ ⇔⁸

⅜╪─ ≤⌂╡℮╢⅛ ⇔√⁹ 

ₒ ₓ HPV16 E6 CTL(HPV-CTL)╩HLA-A*24:02╩ ∆╢ ♪

─כ♫ ⅛╠ CTL◒꜡כfi╩ ⇔⁸☿fi♄▬►▬ꜟ☻ⱬ◒♃כ╩ ™≡ T-

iPS ╩ ⇔√⁹CTL◒꜡כfi╩ ∆╢ ⌐⁸ ╕≢ ∞↑≢│

≢⅝⌂⅛∫√√╘⁸ ╩ →╢√╘⌐SV40 large T╩ ™≡™√⁹ ≢│⁸

╟╡ ⌂T-iPS ╩ ⇔⁸SV40 large T╩ ∑∏⁸LIN28≤NANOG─

∆╢↓≤⌐╟╡T-iPS ⌐ ⇔√⁹ ⌐⁸T-iPS ─ ⌐╟╡

╠╣√HPV-rejT≤⁸╙≤─ HPV-CTL─ⱷ⸗ꜞכⱨ▼ⱡ♃▬ⱪ ⇔√≤↓

╤⁸HPV-rejT≢╟╡ ⌂☻♥ⱶ☿ꜟⱷ⸗ꜞכ ─ ⅜ ╘╠╣√⁹↕╠⌐⁸

≢╙⁸HPV-rejT│⁸HPV-CTL╟╡ ™ ╩ ⇔√⁹↕╠⌐⁸in vitro≢─HPV-

CTL≤ HPV-rejT─ HPV16 ⅜╪ ⌐ ∆╢ ╩ ⇔√⁹

HPV-rejT│⁸ ╛⅛⌐ ⅜╪ ─ ╩ ⌐ ⅎ⁸∕─ ⅜85

⇔√─⌐ ⇔⁸HPV-CTL│ ⌐ ╩ ⇔√╙──⁸

30 │ ⅜╪ ─ ⅜ ╘╠╣√⁹╕√⁸ ⱴ►☻╩ ™√

in vivo⸗♦ꜟ≢╙HPV-rejT│HPV-CTL⌐ ⇔≡⁸╟╡ ⌂ ≤

╩ ⇔√(Molecular Therapy in press)⁹ 

ₒ ─ ₓ ⌂HPV-CTL≢╙⁸ ⇔≡T-iPS ╩ ∆╣┌ ─

™ T ╩ ⌐ ≤⌂╢↓≤⅜⁸↓─ ─ ⅝⌂ ≢№╢⁹

⅜╪─ ⌂ ⌐⌂╢↓≤⅜ ™⌐ ≢⅝╢⁹ ≢⁸ ⅛╠HPV-

rejT╩ ∆╢⌐│ ◖☻♩≤ ⅜⅛⅛╡ ≢⌂™⁹∕─ ╩ ∆╢√╘⌐⁸

₁─ │≢ⱪכꜟ◓ ╠⅛כ♫♪ HPV-CTL╩ ⇔⁸T-iPS HLA◕

ⱡⱶ ╩ ™⁸ ↄ─ ⌐ ≢⅝╢╟℮ HPV-rejT╩ ∆╢ ╩ ╘

≡™╢⁹ 
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12 ─ ⌐ ⇔╕⇔≡ 

        

 

─ ⁸ ╟╡⅔ ⌐⌂╡╕⇔≡№╡⅜≤℮↔↨™

╕∆⁹ ─ ╩ ∑≈⅛∫≡⅔╡╕∆⁹ │⁸ ⌐⁸

─ ꜝ▬ⱨ◘▬◄fi☻☿fi♃כ≢ ≢∆⁹ 

√∞⁸ ⁸ ◖꜡♫►▬ꜟ☻ ⌐╟╡ │ ₁─ ≢ ה ╩℮↑

≡⅔╡⁸ ─ ╙∕─ ≢│№╡╕∑╪⁹ ─ ╩│∂╘ ↄ─

─↔ ╩ ⌂⅜╠⁸⌂╪≤⅛ ⌐↓⅞ ↑╟℮≤ ╩⇔╓∫≡™╕∆⁹

≤⇔≡a ╩e ↑╢√╘⌐│⁸ ─╟℮⌂ ─ ≢│≤℮≡™ │ ≢⁸

│⁸Web◦☻♥ⱶ╩ ∆╢↓≤⌐╟╡a ≤Web ─e™╦╝╢Ɫ▬Ⱪ

ꜞ♇♪ ≢─ ╩ ∆↓≤⌐ ⇔╕⇔√⁹Social distancing╩ ≈√╘⌐│

╩ ∆╢ ⅜№╡⁸ ─ ⌐│↔ ╩⅔⅛↑∆╢↓≤≤⌂╡╕∆⅜⁸↔

™√∞⅝╕∆╟℮⅔ ™ ⇔ →╕∆⁹ 

⇔⅛⇔⌂⅜╠⁸╙∟╤╪⁸ⱪ꜡◓ꜝⱶ─ ⌐│ⱬ☻♩╩≈ↄ⇔≡⅔╡╕⇔≡⁸ ↄ─

─↔ ⌐╟╡⁸ ⅔╟┘ ⌐ ∆╢ ⌐ ∆╢◦

fiⱳ☺►ⱶ⁸∕⇔≡⁸ ─ ╩ ∆╢↓≤⅜≢⅝╕⇔√⁹╕√⁸ ☿Ⱶ

╩fiⱳ☺►ⱶ◦הכ♫ ⇔≡™√∞↑╢ ⅜ №╡⁸ ⌂ ╩ ⌐⅔

↑≢⅝╢≤ ∫≡™╕∆⁹↕╠⌐│⁸ ─↔ ╙ ™√∞⅝⁸ ─

⌐│√™┼╪ ⇔≡⅔╡╕∆⁹ 

╙►▬ꜟ☻ │ ₁ ∆╢≤ ™╕∆⅜⁸≢⅝╢ ╡─ ─ ⌐

╘⁸ ⌐ ↑≡ ╩ ↑√™≤ ™╕∆⁹ ⅝ ⅝⁸↔ ↔ה ™√∞⅝╕∆╟

℮⁸⌂⌐≤∙╟╤⇔ↄ⅔ ™ ⇔ →╕∆⁹ 

  2019  ⌐≡ 
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Ɽfi♦Ⱶ♇◒⌐ ⅎ ╩ ℮╟℮⌂ ⌂ ⌐ ⅝⁸ ↕╙ ⇔™ ⁸ ⅔ ╦

╡⌂ↄ⅔ ↔⇔─↓≤⅛≤ ∂╕∆⁹ ╙ ⅔╩כ♃꜠☻כꜙ♬─ ╡↕∑≡ ⅝

╕∆⁹ 

│≢כ♃꜠☻כꜙ♬─ ╕≢ ≤⇔≡ ╩ ™≡ ⅝╕⇔√

≤ ⁸ ╠⇔™ ╩ ↕╣√ ⅛╠─↔ ╩ ™≡⅔╡╕∆⁹ 

↕╠⌐│⁸ ─ ≢─◦fiⱳ☺☻♩⁸⅔╟┘ ⱳ☻♃כ ╩ ⌂↕∫√

╟╡⁸ ─↔ ─ ⌂≥╙ ╘≡ ⌂ ─ ╩ ⅝⁸ ⅛╠

⇔ↄ ∫≡⅔╡╕∆⁹ ─ ─ ⌐│ ⌂ ⌐╟╢ ₁

⌂ ─ ⌐╙ ╦╠∏⁸ ╢╟℮⌂ ₁⌂ ╩↔ ⌂↕∫≡⅔╡⁸9 ─ │

⌐ ⇔╖≢ ∟ ⇔ↄ ™╕∆⁹ 

─כ♃꜠☻כꜙ♬╙ ⌐ ⇔≡⁸ ╩│∂╘ ⌐ ⅔ ⌐⌂╡╕

⇔√⁹↓─ ╩⅔ ╡⇔≡ ╩ ⇔ →╕∆⁹ 

2020 8  
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 12 ╩ ─ ≢ ™√⇔╕∆⁹ ≤╙

─◌꜠fi♄כ⌐ ╩ ⅝⁸ ⌂↔ ╩ ⇔ↄ⅔ ™ ⇔╕∆⁹ 

 

2020 9 12 ה  

ꜝ▬ⱨ◘▬◄fi☻☿fi♃כ  ꜝ▬ⱨⱱכꜟ 

  ⁸  

 

 

 

 

 

   

ה   

 

꞉◒♅fi  

ₔ565-0871 2-2 

TEL&FAX: 06-6879-3677 

E-mail: jsihd@cit.med.osaka-u.ac.jp 

Web site: https://www.jsihd.org/ 

 

 

 

 


