Introduction

In 2011, Great East Japan Earthgquake causes the nuclear accident in Fukushima Daiichi
Nuclear Power Station. People have made efforts to solve contamination problems
since then, but still had tons of contaminated water, soils and biomass. We think that

these problems could be solved by BIOREMEDIATION.

A lot of tanks for contaminated water
(Photo credit: Tokyo Electric Power Company Holdings)

Visiting National Institute of Genetics

When we visited National Institute of Genetics last
December, Mr. Andachi told us that we need to
consider the effect of uptake radioactive materials
on bacteria in addition to removal technologies.

Since the 2011 IGEM team SYSU-China searched
cesium uptake, we tfocused on radiation-resistance.

Search for radiation-resistance
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Recent studies show that its RNA-binding domain is
stress tolerance from v nhecessary for PprM functions to adapt to the extreme
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Materials and Methods

1) Cloning of radioresistance genes from 2) Gamma-irradiation and cell survival assay

D.radiodurans
After gene is introduced, we Tolerance assay
M o d elin g We try to introduce three genes [FREieis Garnine ray tq our Tanstomed € co soton —
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In modeling, we modeled The survival curve method, and try to introduce - (8=72 o)

E.coli (RecA+PprM+PqqE)

control and D. radiodurans as a
positive control.

Count number of colonies (CFU/mL)

how the survival rate
changes when you put in
uncertain genes. The

Survival rate

which includes two-

them into E. coliby using the In-
variable function can

Fusion cloning technology.

mMechanism was
understood by
estimating the
parameters of the
differential equation. As
time(hour) | a method, nonlinear
P =20 1) S— regression analysis was
performed by drawing
the curve using
experimental values anad

[
ol
@©
—
©
2
>
.
3
)

K 61x10° 6.1 —
— - T(ReeA+Pprd) = 1.53586  7p,,
No 60x10° 60 | (RecAtPprdn) ' raat

be simulated by
using Python's
3DGraph module.
(Mitomycin C is used
when performing
resistance check.)
Therefore, we can
use not only data by
genes but Chemical
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Result

We obtained recA, pprM, and pgqgk genes.

E. coli DHSa (containing BBa_J04450 vector) as negative

Viabilitv = & N : the average Colony Forming Unit (CFU/mL) of irradiated samples
y N : the average CFU/mL of non-irradiated samples.

1) The result of cloning

We obtained recA,
pprM, and pggkE

genes from

D. radiodurans.

We are going to
INtroduce them into
E. coliby using by
using the In-Fusion
cloning method.

iterature values. substances. control showed sensitivity against gamma irradiation.

D. radiodurans as positive control showed resistance against
gamma irradiation.

The transformant E. col hdrboring D. radiodurans ‘s genes
would be more resistant than negative control against
gamma irradiation (as a future plan).
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2) The results of tolerance assay 3) Future plan
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¥ Giving lecture about synthetic \\ Participated Gifu meet up and
biology at local high school IGEM Japan Summer Meet Up

We visited Mr. Keiichiro Kawahara, representatives of — and changed the plan to

remove radioactive substances on a small scale and closed system to complement existing technology
from the viewpoint of business. If we can establish more effective way to remove radioactive
substances and decrease the waste in contaminated areq, it may mitigate some problems on
radioactive contamination.
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three genes combination
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We expect that our bacteria  As a future plan, we plan to

would be more resistant than verify which combination is the

negative control (E. col) and  pbest to improve the radiation

less resistant than positive resistance of E coli
control (D. radiodurans).

BBa_K3226020 : His-tag added BBa_K602008.

pSB1C3
pSB1C3
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Gamma irradiation doses (Gy) D. radiodurans

—& = radioresistance E. coli (expected)

E. coli D. radiodurans

"As for O Gy, an irradiated sample was as same as a non-
irradiated group, so the survival rate was calculated as always 1.
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VWe measured the radiation
resistance (gamma ray) of
E. coliDHoa containing this
parts with pSBICS, and also
verified the expression of
RFP. The E. coli showed
sensitivity to radiation, but
the expression of RFP
seemed normal.

“This result was also used
as negative control for the
tolerance assay.
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This part will be an improved part of the device for expressing
RecA made by Osaka (2011). His-tags will be added by using
PCR (as a primer sequence) so that the expressed RecA
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