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Cell lysis devices are needed 
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Genetically Engineered organism 

プレゼンター
プレゼンテーションのノート
[Introduction]
If you succeed in constructing some useful genetically engineered E.coli, and you want to use their products or, to reduce the cell population after they have finished their function, what kind of devices will you need next? A cell lysis device!!!
 
Cell-lysis devices are required in many fields, and as you know, there is a cell-death category in the iGEM parts registry, actually most of them use lytic system of phage.. 
	
However, in this category of biobrick, we found there is still a room to be improved, especially in usability of each part. Therefore we tackled this theme with the Fantastic Lysisbox!
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Cell death devices  
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33,200 >> 
Odor device 
Light device 
Detect device 
Report device… 

•Population control 
•New applications 

Required in many areas 
 
 
 
 
One of the most foundational devices 
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What an unsatisfactory situation!  
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6 teams 
27parts Unsatisfied  

experimental data 

プレゼンター
プレゼンテーションのノート
ところが、～～という何とも残念な状況です。
そこで、私たちは、
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プレゼンター
プレゼンテーションのノート
The Lysisbox is a simple cell-lysis device, consists of 2 genes, lysis cassette and Anti-lysis gene, plus their generators working independently. 
Let’s look at this figure, showing how the lysisbox works.
When the expression level of the Anti-lysis gene suppresses that of the lysis cassette, the cell survives. This is the OFF state of the Lysisbox. 
In contrast, when the lysis cassette is not repressed, that is the ON state, and the cell dies. 
In short, the relative expression levels of these two genes decide if Lysisbox is turned ON or OFF, that is, if the cell dies or not.




                                                                                                               iGEM Kyoto2010      

“Lysisbox” has Two Advantages  
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Flexible Threshold 

Opposite function variation 

Type1: Inducible cell Survive 

Type2: Inducible cell  Death 

プレゼンター
プレゼンテーションのノート
This simple system of the Lysisbox may provide mainly two advantages.
One is the flexible threshold. We can control the strength of its ability to kill cell.
Secondly, we can also design ones with opposite function by changing the combination of promoters,.
For example, Inducible cell Survive and Inducible cell death
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2 Characterization of     
                   inducible promoter 

Lactose promoter 

Goals 

1 Characterization of 

Lysis cassette 

3 Characterization of  

Anti-Lysis gene Well-characterized constitutive 
promoter family (BBa_J23xxx) 

プレゼンター
プレゼンテーションのノート
[Goals] 
To complete our fantastic Lysisbox, we needed these 3 characteriations.
1,characterization of the lactose promoter, which is used for a generator of lysis cassette in Lysisbox this time. We demonstrated the activity of this Plac with RPU, the iGEM recommended unit for promoter activity.
2, characterization of the lysis cassette 	
3, characterization of “Anti-lysis gene,” 
Based on these steps, we evaluated Lysisbox
 
Let’s start with goal1, characterization of Plac.
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プレゼンター
プレゼンテーションのノート
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1,characterization of the lactose promoter, which is used for a generator of lysis cassette in Lysisbox this time. We demonstrated the activity of this Plac with RPU, the iGEM recommended unit for promoter activity.
2, characterization of the lysis cassette 	
3, characterization of “Anti-lysis gene,” 
Based on these steps, we evaluated Lysisbox
 
Let’s start with goal1, characterization of Plac.
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Lysis cassette 

 

Holin  

Endolysin 

1, The lytic system of λphage 

Endolysin 
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Holin 

 Holin makes a hole  

in inner membrane 

Endolysin goes through the hole 

Endolysin degrades peptideglycan  

Lysis!  
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プレゼンター
プレゼンテーションのノート
[Lytic system] 
Let’s start with the function of the lysis cassette.
This chart shows from the bottom, the cytoplasm, the plasma membrane, the periplasm and the cell wall. 
Peptidoglycan in the periplasm supports the inside surface of the cell wall, giving structural strength to the cell.
 
The lysis cassette consists of four genes and mainly codes for two proteins called "Holin" and "Endolysin". Holin has three transmembrane domains and its multimer makes a hole in the inner membrane. Endolysin goes through this hole, degrades peptidoglycan, and the cell dies. This is the lytic system of lambda phage.
機構の説明
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1, Characterization of lysis cassette 
[method] 
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 Lactose promoter 
Inducer  IPTG 
 
 
 
 
 
 

T Lysis cassette T 
R0011 

RBS 

Lac repressor over expression   

Holin + Endolysin 

Low copy vector  

プレゼンター
プレゼンテーションのノート
このような機構をもつlysiscassetteがどれだけの細胞死能力をもつかを定量化する実験を行いました。
まず、大腸菌に図の様な回路を組み込みました。
Lysis cassetteは上流においたplacによって発現を調節できるよう、lacIをover expressionさせた菌株を用いました。
PlacのinducerはＩＰＴＧなので、ＩＰＴＧをいれれば大腸菌数は減ります。ＩＰＴＧ濃度による減り方の違いをＡ５５0によって測定しました。

測定の手順はこれです。
After Incuvate　at30℃overnight, we dilluted by media[]. We added IPTG certain concentration[,,,]and incuvate at 30℃. Then , measure the population of E.coli by absorb550.


さらに、私たちは生存している菌数を正確に数えるため、cfuが１ｍMのIPTGを加える前と後で
どれくらい変化するかを計測しました。IPTG0mMではｃfuは変化せず、1mMではでした。このことから、
死ぬ確率は　　　でほぼ１００％死ぬと考えられます
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1, Characterization of lysis cassette 
[method] 
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Incubate 30℃    Incubate 30℃  

Measure 
OD550 

Add IPTG 

Dilute  with media 

overnight 

T Lysis cassette T 
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1, Characterization of lysis cassette 
[result] T Lysis cassette T 

プレゼンター
プレゼンテーションのノート
結果です。
写真のように、～時間後には細胞が減っていることが、試験管の濁り方でわかります。
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1.Characterization of lysis cassette 
 [result] 

１８ｈ 
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1, Quantitative characterization  
[result] 
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プレゼンター
プレゼンテーションのノート
ともかく、弱い発現での長時間にわたる使用はお勧めできませんが、
１８ｈまでなら、０．１ｍＭの濃度以上でlysis cassetteにより細胞死を起こせると考えられます。
ＰｌａｃとＩＰＴＧ濃度により細胞死を起こすタイミングを調節できることがわかりました。

さらに、私たちは生存している菌数を正確に数えるため、cfuが１ｍMのIPTGを加える前と後で
どれくらい変化するかを計測しました。IPTG0mMではｃfuは変化せず、1mMではでした。このことから、
死ぬ確率は　　　でほぼ１００％死ぬと考えられます
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2 Characterization of     
                   inducible promoter 

Lactose promoter 

Goals 

1 Characterization of 

Lysis cassette 

Well -characterized constitutive 
promoter family (BBa_J23xxx) 

*RPU(Relative Promoter Units) 
• iGEM recommends characterizations with RPU 
• Small Error 
• Independent of measurement conditions 

lysis ⇔ IPTG IPTG⇔RPU 

lysis ⇔ RPU 

プレゼンター
プレゼンテーションのノート
[Goals] 
To complete our fantastic Lysisbox, we needed these 3 characteriations.
1,characterization of the lactose promoter, which is used for a generator of lysis cassette in Lysisbox this time. We demonstrated the activity of this Plac with RPU, the iGEM recommended unit for promoter activity.
2, characterization of the lysis cassette 	
3, characterization of “Anti-lysis gene,” 
Based on these steps, we evaluated Lysisbox
 
Let’s start with goal1, characterization of Plac.
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  2, Characterization of Plac[R0011]  
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プレゼンター
プレゼンテーションのノート
[1 characterization of Plac: model] 
Here, we plotted the change of Plac activity depending on the concentration of IPTG, the inducer. The horizontal axis is the logarithm of the concentration of IPTG, and the vertical axis is RPU, the activity of the promoter. These [pink] points are our data. We fitted these points to the model developed in our improved Plac model.
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2, Quantitative characterization  
[result] 
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プレゼンター
プレゼンテーションのノート
ともかく、弱い発現での長時間にわたる使用はお勧めできませんが、
１８ｈまでなら、０．１ｍＭの濃度以上でlysis cassetteにより細胞死を起こせると考えられます。
ＰｌａｃとＩＰＴＧ濃度により細胞死を起こすタイミングを調節できることがわかりました。

さらに、私たちは生存している菌数を正確に数えるため、cfuが１ｍMのIPTGを加える前と後で
どれくらい変化するかを計測しました。IPTG0mMではｃfuは変化せず、1mMではでした。このことから、
死ぬ確率は　　　でほぼ１００％死ぬと考えられます
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2, Quantitative characterization  
[result] 
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T Lysis cassette T 

Characterize ability of cell Lysis with RPU!! 
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プレゼンター
プレゼンテーションのノート
ともかく、弱い発現での長時間にわたる使用はお勧めできませんが、
８ｈまでなら、０．１ｍＭの濃度以上でlysis cassetteにより細胞死を起こせると考えられます。
ＰｌａｃとＩＰＴＧ濃度により細胞死を起こすタイミングを調節できることがわかりました。

さらに、私たちは生存している菌数を正確に数えるため、cfuが１ｍMのIPTGを加える前と後で
どれくらい変化するかを計測しました。IPTG0mMではｃfuは変化せず、1mMではでした。このことから、
死ぬ確率は　　　でほぼ１００％死ぬと考えられます
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2 Characterization of     
                   inducible promoter 

Lactose promoter 

Goals 

1 Characterization of 

Lysis cassette 

3 Characterization of  

Anti-Lysis gene Well-characterized constitutive 
promoter family (BBa_J23xxx) 

プレゼンター
プレゼンテーションのノート
[Goals] 
To complete our fantastic Lysisbox, we needed these 3 characteriations.
1,characterization of the lactose promoter, which is used for a generator of lysis cassette in Lysisbox this time. We demonstrated the activity of this Plac with RPU, the iGEM recommended unit for promoter activity.
2, characterization of the lysis cassette 	
3, characterization of “Anti-lysis gene,” 
Based on these steps, we evaluated Lysisbox
 
Let’s start with goal1, characterization of Plac.
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3, The System of SΔTMD1 
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プレゼンター
プレゼンテーションのノート
Anti-killer geneの機構
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 sequences 

 reference  

3, Constructing of SΔTMD1  

SΔTMD1,R,Rz T 

Deletion PCR 
 
additional experiment  

SRRz (lysis cassette) T 

Delition PCR 
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3.Function check of SΔTMD1 
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TMD1 is essential for 
 lyｔic function  

18h 
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3, characterization of SΔTMD1 
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Type1: Inducible cell Survive 

Type2: Inducible cell Death 
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2 Characterization of     
                   inducible promoter 

Lactose promoter 

Goals 

1 Characterization of 

Lysis cassette 

3 Characterization of  

Anti-Lysis gene Well-characterized constitutive 
promoter family (BBa_J23xxx) 

    

  

プレゼンター
プレゼンテーションのノート
[Goals] 
To complete our fantastic Lysisbox, we needed these 3 characteriations.
1,characterization of the lactose promoter, which is used for a generator of lysis cassette in Lysisbox this time. We demonstrated the activity of this Plac with RPU, the iGEM recommended unit for promoter activity.
2, characterization of the lysis cassette 	
3, characterization of “Anti-lysis gene,” 
Based on these steps, we evaluated Lysisbox
 
Let’s start with goal1, characterization of Plac.
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Registered parts 
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    W BBa_K358000 Measurement Lac promoter with GFP Ken Kajita 939 

    W BBa_K358001 Measurement Measurement Standard Ken Kajita 919 

    W BBa_K358019 Composite Lysis cassette regulated by lacP Ken Kajita 1473 

       BBa_K358020 Composite Lysisbox Ken Kajita 2690 

       BBa_K358021 Composite Lysisbox -module2- Ken Kajita 2690 

    W BBa_K358022 Composite lacP + SΔTMD1RRz Ken Kajita 1401 

       BBa_K358023 Composite Lysisbox ver.2 Ken Kajita 2690 

       BBa_K358024 Composite Lysisbox -module2- ver2 Ken Kajita 2690 

    BBa_K358004 Translational_Unit lambda lysis cassette[SRRz/Rz1] Ken Kajita 1273 

    BBa_K358006 Generator lambda lysis cassette with terminator Ken Kajita 1410 

    BBa_K358010 Generator anti-killer gene with GFP Ken Kajita 1166 

    BBa_K358012 Translational_Unit SΔTMD1 Ken Kajita 289 

    BBa_K358013 Generator SΔTMD1 with terminator Ken Kajita 417 

    BBa_K358014 Translational_Unit SΔTMD1RRz Ken Kajita 1201 

     BBa_K358015 Composite pLac+anti-killer gene Ken Kajita 1229 

     BBa_K358016 Composite pLac+anti-killergene+pConst Ken Kajita 1272 

    BBa_K358017 Composite low promoter+anti-killergene Ken Kajita 1209 

BBa_K358018 Composite Low promoter+anti-killergene+lacP Ken Kajita 1272 

18parts submitted                                     

http://partsregistry.org/wiki/index.php?title=Part:BBa_K358000
http://partsregistry.org/wiki/index.php?title=Part:BBa_K358001
http://partsregistry.org/wiki/index.php?title=Part:BBa_K358019
http://partsregistry.org/wiki/index.php?title=Part:BBa_K358020
http://partsregistry.org/wiki/index.php?title=Part:BBa_K358021
http://partsregistry.org/wiki/index.php?title=Part:BBa_K358022
http://partsregistry.org/wiki/index.php?title=Part:BBa_K358023
http://partsregistry.org/wiki/index.php?title=Part:BBa_K358024
http://partsregistry.org/wiki/index.php?title=Part:BBa_K358004
http://partsregistry.org/wiki/index.php?title=Part:BBa_K358006
http://partsregistry.org/wiki/index.php?title=Part:BBa_K358010
http://partsregistry.org/wiki/index.php?title=Part:BBa_K358012
http://partsregistry.org/wiki/index.php?title=Part:BBa_K358013
http://partsregistry.org/wiki/index.php?title=Part:BBa_K358014
http://partsregistry.org/wiki/index.php?title=Part:BBa_K358015
http://partsregistry.org/wiki/index.php?title=Part:BBa_K358016
http://partsregistry.org/wiki/index.php?title=Part:BBa_K358017
http://partsregistry.org/wiki/index.php?title=Part:BBa_K358018
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biosensor bioremediation 

medicines 

aroma 

detergent 

insecticide art fertilizer 

 
 

realizes your 
ideas!!! 

プレゼンター
プレゼンテーションのノート
各アイコン的なイラストをいれたい。
これら全部に共通してるのは、「Lusisbox」なんだ！ということです。
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iGEM Human Practice 
•attitude survey  

on genetic engineering and biotechnology 
•With  

Osaka, KIT-Kyoto, Tokyo-Metropolitan, UT-Tokyo 
•Total  

1511!!! ※Paper-based 
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Japan 

Q8 Do you know “Synthetic biology”? 

プレゼンター
プレゼンテーションのノート
This year, we suggested a project, ”iGEM Japan Human Practice.” In this project, we drive an attitude survey on genetic engineering and biotechnology cooperating with other Japanese iGEM teams. In order to take advantage of this result for future human practice activities, we attempted to recognize the current situation. 
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iGEM Human Practice Japan 

プレゼンター
プレゼンテーションのノート
This year, we suggested a project, ”iGEM Japan Human Practice.” In this project, we drive an attitude survey on genetic engineering and biotechnology cooperating with other Japanese iGEM teams. In order to take advantage of this result for future human practice activities, we attempted to recognize the current situation. 
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Characterize or improve an existing BioBrick Part or Device and 
enter this information back on the Registry.  
Help another iGEM team by, for example, characterizing a part, 

debugging a construct, or modeling or simulating their system.  
Develop and document a new technical standard that supports the 

(i) design of BioBrick Parts or Devices, or (ii) construction of BioBrick 
Parts or Devices, or (iii) characterization of BioBrick Parts or Devices, 
or (iv) analysis, modeling, and simulation of BioBrick Parts or 
Devices, or (v) sharing BioBrick Parts or Devices, either via physical 
DNA or as information via the internet.  
Outline and detail a new approach to an issue of Human Practice in 

synthetic biology as it relates to your project, such as safety, 
security, ethics, or ownership, sharing, and innovation.  
 

Gold medal criteria 

28 

プレゼンター
プレゼンテーションのノート
★チェックマークを大きくする。
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プレゼンター
プレゼンテーションのノート
このＬｙｓｉｓｂｏｘができたのは、fantasticなチーム、アドバイザー、メンバーに恵まれたからこそです。
ご静聴ありがとうございました。
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Dear Fantastic iGEMers 
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Thank you!!! 
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