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Controlling cell fate

While Timer vector 

exists,  the cell is alive.

When Timer vector does 

not exist,  the cell is killed.

Under the existence of LacI

LacI
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Time Bomb mechanism

Timer Vector
Linear DNA 

is 

completely 

lost

The cell 

dies

Budding 

Yeast

As cell division is repeated, LacIBS becomes shorter and 

shorter. Finally, the one side of repetitive sequence is 

completely lost and, from that side, the DNA is degraded by 

exonuclease.
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Under the existence of LacI
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Simulation Results
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4.Result



1.Construction of repetitive sequences

2.Construction of Timer vector which contains GFP

generator

and 

Construction of LacI expression vector

3.Functional analysis of the Timer vector

Results
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In order to evaluate the accuracy of Timer vector
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10000bp

1000bp

To make the repetitive sequences,

we used Microgene Polymerization Reaction (MPR).

Various length of LacI binding site were constructed 

at once. 
Timer

Bomb

1. Construction repetitive sequences



2.Construction of Timer vector which contains GFP generator

and Construction of LacI expression vector
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Timer vector

LacI expression vector



Functional analysis of our parts
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Ex)  BBa_K210007é.Parts for adaption to a 

shuttle vector of E.coli and budding  yeast.

Yeast makes colonies

BBa_K210007



Circular Timer vector (-) Circular Timer vector (+)

intrinsic fluorescence

Timer vectorôs GFP fluorescence 
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The functional analysis of GFP



Timer vector works successfully

The transformed yeast by linear Timer vector
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Timer vector works successfully

The transformed yeast by linear Timer vector

Timer vector works as we expected.

Timer vector is distributed to daughter cells.

Timer vector expresses Ura3.

LacI protects linear Timer vector.
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5. Conclusion



Conclusion 
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1.Construction of repetitive sequences

2.Construction of Timer vector 

and

LacI expression vector

3.Analysis of the constructed Timer vector in yeast

4  Future  work 
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Introduction

Nobody succeeded 
in synthesizing a cell

mitochondrionr
ia

Can mitochondrion be a new cell model,
ά[Lth/Ihb5wL!έΚ

Nobody has succeeded in synthesizing a cell



Why mitochondria?

Mitochondria

Mitochondria

ÅAre by far simpler than their host cells
(they own minimal sized genome)

Take in proteins from the cytoplasm

Could be the first step
to establish a brand new method



Cell membrane

Liposome

Step1. 
The liposome penetrates 
through the cell membrane.

Step2. 
It starts to import proteins in the 
cytoplasm through translocases.

Strategy

Mitochondria?



Cell membrane

Liposome

Step1. 
The liposome penetrates 
through the cell membrane.



Design of HIV TAT(LALAAAA)3 peptide

T7 promoter RBS HIV-TAT His Tag (LALAAAA) 3 terminator

Functional peptide anchor

Cell membrane

Parts #
K210009



TAT-Liposome penetrates through cell membrane

Merge Fluorescent



Cell membrane

Liposome

Step2. 
It starts to import proteins in the 
cytoplasm through translocases.



The function of mitochondrial translocase

T7 

promoter

RBS Signal peptide for 

yeast TIM complex
GFP terminato

r

Signal sequence GFP

translocase



Localization of sig-GFP in isolated mitochondria
+gene(sig-GFP) -gene
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