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PROJECT 1:
ICE GUARDIAN




Why Do We Focus on
Bacterial Leaf Blight (BLB)?

Rice: feeding the billions Bacterial leaf blight (BLB)
A >90% of total rice produced A Caused byanthomonas
In Asia A One of the most serious
A Most important crop for disease of rice
human
I providing 30~85 % of total S j
calories consumed by Asian  [+="} & — AN
people BT Wi M WM 7 fi:
I 8% of food energy for 1 B S s e (RN é;?m
billion people over the world | fress g Q50 LA
(except Asia) ) J

http://eprints.hec.gov.pk/2349/1/2204.htm
http://books.irri.org /

1. Global distribution of bacterial blight of rice.
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e
Xanthomonas oryzaand Ax21

Xanthomonas oryzae

Rice

SangWookHan, Pamela C. Ronald et al. 2011. Small pretegdiated quorum sensing in a granegative
bacterium.PLoSONE. 6:12
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Xanthomonas oryzaeand Ax21

Ax21

CLEAR O “
Xanthomonas ©® @

\J e ®\J

Xanthomonas oryzae

RICE GUARDIAN

SangWookHan, Pamela C. Ronald et al. 2011. Small pretegtdiated quorum sensing in a gramegative
bacterium.PLOSONE. 6:12
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How Do We Control BLB
(Xanthomonas oryzae)

A Quorum Sensing inXanthomonas

A Signal L
ZAx21 (protein) | /7~ /; X
A Receiver |
ZraxH gene sl
A Regulator \ :
zraxRgene and ‘Z
Its promoter il D oot oV
\ e J
\ O )

SangWookHan, SangwWon Lee and Pamela C Ronald. 2011. Secretion, modification, and regulation of Ax21,
Current Opinion in Microbiology. 14887
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RICE GUARDIAN: Part Design

Ax21
Sensing
bacteria

BBa_J23100 BBa_K739000
(constitutive BBa_K739003

romoter raxkR raxH (prax)
pﬁ) (colR) (colii r mRFP

RaxR/RaxH a two component regulatory system Xanthomonas
which works as a receptor for Ax21.
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RICE GUARDIAN: Part Design
Ax21 N\

Ax21
Sensing
bacteria
0®®

RaxH
E: 12 40 / ' BBa_K739003 \\
ax rax

ituti
promoter)

\ o,
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RICE GUARDIAN: Part Design

A Problem
- Xanthomonasis pathogenic
A solution: Overexpressing Ax21 insidé. Coli

A Problem: We could not attain Ax21 in a soluble form
A solution: DISPLAYING Ax21 on cell membrane

PBAD  BBa K739004
(ax-21)

AX2 1 *T domain :
. . Translocator domain
Displaying T domain
Bacteria

PAT: a vector designed to display heterologous proteins
on celtsurface ofE. coli

Heok-Jin Ko, IrGeol Choi et al. 2012. Functional Cell Surface Display and Controlled Secretion of Diverse Agarolytic Enzyme
Escherichia coli with a Novel Ligation Independent Cloning Vector Based on the Autotransporter YfaL. AEM. 10.1128
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RICE GUARDIAN PROJECT:
4 EXPERIMENTS

Experiment 1.
Cloning: PCR from gDNA + 3A assembly

Experiment 2:
SDSPAGE analysis of Ax21
Experiment 3:

Fluorescence and cell density of coultured media

Experiment 4.

Co-culture: growth curve of each cell carrying different plasmid



RICE GUARDIAN PROJECT: Exp. 1

A Cloning: PCR from gDNA + 3A assembly

Bba_J23100 pm5 k739000 BBa_K739000

(constitutive

promoter) raxR  raxH prax
C r (colR)  (colS) : r mRFP |
é |X o s | ® ‘ é |

X PSB1A2

Bba_J23100 ppy k739000 BBa K739000

(constitutive
promoter) raxR  raxH prax

(colR) (colS) mRFP
| | 1
- ‘ ' “ ‘ l - —mm) | !

|
PSB1A2
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RICE GUARDIAN PROJECT: Exp. 2

A SDSPAGE analysis of Ax21 on the membrane &:. ColiTOP10

kDa M 1 2 3 4 5 6

Ax21

72

95
<Lanes>
M, Molecular weight standards; 1,3 and 5, soluble part;
1 and 2E. coltransformed with pAT empty vector; 2,4 and 6, insoluble part.
3 and 4E. coltransformed with pATax21 (no induction); 0.2% arabinose was used for

5 and 6F. coliransformed with pATax21 (arabinose induction); induction.
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RICE GUARDIAN PROJECT: Exp. E

A Fluorescence and cell density of coultured media

S00

* pAT: Cell-surface displaying vector

* pAT-ax21: ax21 cloned in pAT vector

* R.G. Rice Guardian, engineered E. colf

700 which expresses RaxH, RaxR, and mRFP,

500 -

Red Fluorescence/OD,,

Co-culture  Control pAT-ax21l pAT-ax21
type & R.G. & R.G. & R.G. & R.G.

Induction - - + - +
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RICE GUARDIAN PROJECT: -ﬁ%

A Co-culture: Growth curve of each cell carrying different plasmid

ODgyo

Time(hour)
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RICE GUARDIAN: Conclusion

A We plan to upgrade our current version to kilKanthomonas oryzae.

BBa_J23100 BBa_K739000
RICE (constitutive | | BBa_K739003

GUARDIAN: raxR raxH (prax) o
a killer bacteria " (colR)  (col Bacteriocin
- —Em)—

A We expect our project may save a great number of starving people.
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