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ࡶࡓࡗ࠸࡜➼⳦⁐ࡿࡼ࡟㓝⣲ࡸ⳦⁐ࡿࡼ࡟㠃άᛶ๣⏺ࠊ○◚ࢬ࣮ࣅࠊ○◚ࢫࣞࣉࢳࣥࣞࣇ
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➨ ࡟○◚ࡿ࠶࡛⛬ᕤࡢึ᭱ࡢ⌧㉁Ⓨࢡࣃࣥࢱ࠼᥮ࡳ⤌ࡓ࠸⏝ࢆ⳦⭠኱ࠊࡣᗎㄽ࡛ࠖࠕ❶1

࠸ࡘ࡟ᡭἲ⳦⁐ࡢ᪂つࡿ࠸࡚ࢀࡉᅾ㛤Ⓨ⌧ࡓࡲࠊ໬Ꮫⓗᡭἲ࡜ⓗᡭἲ⌮≀ࡢ᪤Ꮡࠊ࡚࠸ࡘ

࡚㏙ࠋࡿ࠸࡚࡭≀⌮ⓗࠊ໬Ꮫⓗᡭἲࡢ≉ᚩ࡚࠸ࡘ࡟㏙ࠊࡓࡲࠊ࡭⌧ᅾ㛤Ⓨࡿ࠸࡚ࢀࡉ᪂つ

ࡢࡽࢀࡑࠋࡿ࠸࡚࡭㏙ࡶ࡚࠸ࡘ࡟ඹⓎ⌧⣔ࡢ⩌᮶㓝⣲⏤ࢪ࣮࢓ࣇ࡚ࡋ࡜኱⭠⳦⁐⳦ᡭἲࡢ

≉ᚩ࡜ᮏㄽᩥ࡛㛤Ⓨࡓࡋ⁐⳦ᡭἲࡢ≉ᚩࡢࡇࠊࡽ࠿㛤Ⓨࡓࡋᡭἲࡢព⩏ࢆグࠋࡓࡋ 

➨ 2 VanXࠕ❶ ࡢ⩌ᛶ㓝⣲⪏ࣥࢩ࢖࣐ࢥࣥࣂࠊࡣⓎぢ࡛ࠖࡢ⳦⁐ᕫ⮬ࡢ⳦⭠኱ࡿࡼ࡟ VnaA

㓝⣲⩌ࡿ࠶࡛ࡘ࡜ࡦࡢ VanX 㓝⣲ࢆ㏻ᖖࡶࡾࡼప࠸Ⓨ⌧ ᗘ࡛ᇵ㣴࡜ࡿࡍ኱⭠⳦ࡀ⮬↛⁐

VanXࠋࡓࡋⓎぢࢆ㇟⌧ࡿࡍ⳦ ࡣ D-ࣝࢽࣛ࢔-D-ࣥࢽࣛ࢔㸸D-Ala-D-Ala ࢪࡿࡍຍỈศゎࢆ



D-Ala-D-Alaࠋࡿ࠶࡛ࢮ࣮ࢲࢳࣉ࣌ ࢖࣒࡚ࣞࡋྜ⤖࡟➃㙐ࢻࢳࣉ࣌ࡢ࣮࣐ࣀࣔࣥ࢖࣒ࣞࡣ

࣮ࢲࢳࣉ࣌ࢪࡢVanXࠊࡋ࠿ࡋࠋࡿ࠸࡚ࡗᢸࢆᙺ๭࡞㔜せ࡟ࡢࡿࡏࡉᯫᶫࢆኈྠ࣮࣐ࣀࣔࣥ

ࡢ኱⭠⳦ෆࠊࡾࡼ࡟άᛶࢮ D-Ala-D-AlaࡢᏑᅾ⋡ࡀῶᑡࠊࡋ⣽⬊ቨྜᡂࡀ㜼ᐖࢀࡉᘬࡁ㉳
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ㄏᑟᇵᆅࡿࡼ࡟ᖹ᫆࡞Ⓨ⌧ㄏᑟ࠺࠸࡜Ⅼࠊ࡚࠸࠾࡟⏘ᴗつᶍ࡛ࡳ⤌ࡢ᥮ࢡࣃࣥࢱ࠼㉁Ⓨ⌧

⮬ࡿࡼ࡟㠃άᛶ๣ῧຍ⏺ࡢ᪤Ꮡࠊࡶ࡚࠸࠾࡟ࢢࣥࢽ࣮ࣜࢡࢫࡓ࠸⏝ࢆ⳦⭠኱ࠊࡎࡽ࡞ࡳࡢ

ᙳ㡪ࡿࡍᑐ࡟㉁ࢡࣃࣥࢱ࠼᥮ࡳ⤌ࡶࡾࡼᡭἲࡓ࠸⏝ࢆ㉁ࢡࣃࣥࢱྜ⼥ࡢࢢࢱศἪࡸ⳦⁐ື

ࢀࢃ⾜ࡀࢢࣥࢽ࣮ࣜࢡࢫࡓ࠸⏝ࢆἲ○◚⳦⁐ࡢࡇࠊᅾ⌧ࠋࡿ࠼⪄࡜ࡴ῭࡚ࡃ࡞ᑡࡶᡭ㛫ࡶ

 ࠋࡿ࠸࡚

➨ ࡽᚓ࡚ࡋ࡜ᑒධయࠊࡣ㛤Ⓨ࡛ࠖࡢ㉁཯ᛂ⣔ࢡࣃࣥࢱ୙⁐ᛶࡓࡋ⏝฼ࢆࣥࢽࢠࣝ࢔ࠕ❶4

⏝࡚ࡋ࡜㏱ᯒእᾮࢆࣥࢽࢠࣝ࢔࡟㝿ࡢࡋᡠࡁᕳࡢࡽ࠿ኚᛶ≧ែࡢ㉁ࢡࣃࣥࢱ࠼᥮ࡳ⤌ࡿࢀ

ࡢࣥ࢖ࢸࣥ࢖ssp.DnaEࠊࡋ⏝฼ࢆぢ▱࠺࠸࡜ࡿࡍୖྥࡀ⋠ຠࡾᡠࡁᕳࡢࡑ࡜ࡿ࠸ N/C᩿∦

ࡓࡋ㡿ᇦ࡛ศ᩿ࣉ࣮ࣝ࡜ GFPuvࢩ࢖ࣛࣉࢫࣥ࢖ࢸࣟࣉࢫࣥࣛࢺࡢࡶࡓࡏࡉྜ⼥ࢀࡒࢀࡑࢆ

ࣟࣉࡣሙྜࡓࡏࡉ཯ᛂࡋᡠࡁ㏱ᯒἲ࡛ᕳࡓ࠸⏝ࢆࣥࢽࢠࣝ࢔࡟ࠎಶࢆ∦᩿ྛࠋࡓࡋࢆࢢࣥ

⏝ࢆࣥࢽࢠࣝ࢔ࡋኚᛶ≧ែ࡛ΰྜࢆ∦᩿ྛࠊࡀࡓࡗ࠿࡞ࡁㄆ࡛☜ࢆࢢࣥࢩ࢖ࣛࣉࢫࣥ࢖ࢸ

ࡓࢀࡉྜࡂ᥋࡜ࡍࡇ㉳࡟㏱ᯒ୰ࢆ཯ᛂ࡚ࡋᡠࡁᕳࡾࡼ࡟㏱ᯒἲࡓ࠸ GFPuvࡀᚓࡇࠋࡓࢀࡽ

ࡿ࠸࡚ࡋែ࡛཯ᛂ≦ࡓࡋኚᛶ๣Ꮡᅾୗ࡛ኚᛶ࠺࠸࡜ࣥࢽࢠࣝ࢔࡜ሷ㓟ࣥࢪࢽ࢔ࢢࡣ཯ᛂࡢ

฼ࢆάᛶࡢ㉁ࢡࣃࣥࢱࡃ࡞ၥ㢟ࡶ࡚࠸࠾࡟㉁ࢡࣃࣥࢱࡓࢀࡽᚓ࡚ࡋ࡜ᑒධయࠊࢀࡽ࠼⪄࡜

 ࠋࡓࢀࡉ♧ࡀ࡜ࡇࡓࢀࡉ㛤Ⓨࡀ⣔ࡿࡁ࡛⏝

➨  ࠋࡓࡗ⾜ࢆᣓ⥲ࡢ✲◊ᮏࠊࡋせ⣙ࢆᡂᯝࡓࢀࡽᚓࠊࡣㄽ࡛ࠖ⤖ࠕ❶5

 



 

TITLE 
Development of a novel purification and splicing method of recombinant 

proteins 

NAME Tetsuya Kamioka 

 
ABSTRACT 

 

The extraction of recombinant protein from E.coli is a first process of protein purification. 

However, cell disruption is a time and effort consuming process in both the Lab scale and industrial 

scale by the cell harvest of upper stream process. I found the E.coli cell lysis by expression of VanX 

which is an enzyme of dipeptidase of D-Alanyl-D-Alanine. This enzyme interfers the synthesis of 

peptidoglycan layer by the result of dipeptidase activity of hydration of D-Alanyl-D-Alanine. 

Subsequently, I developed the cell disruption system using VanX. This method was the 

co-expression system of the VanX and target protein. The E.coli cell was lysed by the co-expressed 

VanX and after the intracellular proteins and other substances were extracted to the culture medium. 

The extracted recombinant protein was able to purify from the culture medium. This developed 

method has the advantage on the protein purification that can skip the cell harvesting and cell 

disruption step. 

 
 
 
 
 

 


