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AssemblyAssembly
Scoring Function Quorum SensingReporter Automatic Controller

pCon X1     
GFP tetR(-LVA)

Q S i

luxI-LVA34 34 34 15VR X1

pCon 0.70      
l R

Quorum Sensing

l I LVA
pCon X2     

3434 1515 luxR

Selection Function

luxI-LVA

Quorum Sensing

3434 1515

(lacZα-)ccdB

Selection FunctionQuorum Sensing

34 15
pLux-Tet

(lacZα )ccdB34 15



1. pLux-Tet
2. pLux-Tet + GFP
3 pCon + luxR + pLux-Tet

1 5Waiting
Working
Done3. pCon + luxR + pLux-Tet

4. ccdB×2
5. pCon×8
6 pCon×8 + GFP

2 6 7
Done
Sequenced

6. pCon×8 + GFP
7. pCon + luxR
8. pCon×7 + luxI (AHL detection by 9 or GC-MS ?)
9 C l R L T t GFP (AHL)

43

8

9

109. pCon + luxR + pLux-Tet + GFP (AHL)
10.pCon + luxR + pLux-Tet + ccdB×2 (AHL)
11.tetR×2

810

14 1511
12.tetR×2 + pCon + luxR + pLux-Tet (+ GFP)
13.(VR + pCon)×8 + tetR×2 + pCon + luxR + pLux-Tet

(+ GFP) (AHL/aTc) 12

14

17 16

1511

14.(pCon×7 +) luxI + pCon + luxR + pLux-Tet (+ ccdB)
15.VR×8
16.(VR + pCon)×8

12

18

17 16

1913
17.tetR + pCon + luxI + pCon + luxR + pLux-Tet (+ ccdB)
18.GFP + luxI + tetR + pCon + luxI + pCon + luxR + pLux-Tet (+ ccdB)
19.(VR + pCon)×8 + tetR + pCon + luxI + pCon + luxR + pLux-Tet (+ ccdB)

8

20

93

( p ) p p p ( )
20.(VR + pCon)×8 + GFP + luxI + tetR + pCon + luxI + pCon + luxR + pLux-Tet (+ 

ccdB)



pLux-Tet K176000 X+P with nicks
Sequence OK

1
q

P1010 in pSB1A3 in DB 3.1
Length OKccdB

pSB1A3 X+P
Length OK

pLux-Tet K176000 in pSB1A3
Sequence OK



2

34
I13500 in pSB1A2
Sequence OKGFP Sequence OK

34
I13504 in pSB1A2

GFP 15

I13504 X+P

34 Sequence OKGFP 15

pLux-Tet K176000 in pSB1A3 S+P

34
I13504 X P
Sequence OKGFP 15

p K176000 in pSB1A3 S P
Sequence OK

pLux Tet
34

K176002 in pSB1A3 
Sequence OKGFP 15

pLux-Tet



ccdB
K145151 in pSB1A2 in 
DB 3.1

4
lacZα-ccdB

K176027 in 
pSB1A2 in DB 3.1
Sequencing

34

lacZα-ccdB
Sequence OK

K176003 Fragment
Length OK

Sequencing

34 B0034 in pSB1A2
Sequence OK

34 B0034 in pSB1A2 S+P
Length OK

K145151 X+P
ccdB

l Z dB

K145151 X+P
Length OK

K176003 X+P
lacZα-ccdB Length OK

dB
K176010 in pSB1A2 in DB 3.134 ccdB
K176010 in pSB1A2 in DB 3.1
Sequencing

34

lacZα ccdB
K176003 in pSB1A3 in DB 3.1

lacZα-ccdB
p

Sequence OK



ccdB K176010 E+S
Length ?

34

lacZα-ccdB
K176027 E+S
Length OK

34

15
B0015 in pSB1AK3
Sequence OK

15
B0015 in pSB1AK3 E+X
Length OK

ccdB
in pSB1AK3 in DB 3.1
Ligation

in pSB1AK3 in DB 3 1

34 15

lacZα-ccdB
in pSB1AK3 in DB 3.1
Ligation

34 15



pCon max    J23119 in pSB1A2
Sequence OK

pCon max    J23119 X+P
Sequence OK

5
q

pCon 1.00     J23100 in J61002
Sequence ?

q

pCon 1.00     J23100-J61002SF X+P
Sequence ?

pCon 0.70    J23101 in J61002
Sequence OK

pCon 0.70    J23101-J61002SF X+P
Sequence OK

pCon 0.36     K176009 in J61002
Sequence OK

pCon 0.36     K176009-J61002SF X+P
Sequence OK

pCon 0.15    K176008 in J61002
Sequence OK

pCon 0.15    K176008-J61002SF X+P
Sequence OK

pCon 0.04    J23109 in J61002
Sequence OK

pCon 0.04    J23109-J61002SF X+P
Sequence OK

pCon 0.01   J23103 in J61002
Sequence OK

pCon 0.01   J23103-J61002SF X+P
Sequence OK

pCI R0051 in pSB1A2
Sequence ?

pCI R0051 X+P
Length ?



pCon max    J23119 in pSB1A3
Sequence OKq

pCon 1.00     J23100 in K176007
Sequence ?

pCon 0.70    J23101 in K176007
Sequence OK

pCon 0.36     K176009 in K176007
Sequence OK

pCon 0.15    K176008 in K176007
Sequence OK

pCon 0.04    J23109 in K176007
Sequence OK

pCon 0.01   J23103 in K176007
Sequence OK

pCI R0051 in pSB1A3
Sequencing



pCon max    J23119 in pSB1A2 S+P
Sequence OK

6
pCon max    J23119 in pSB1A3 S+P

Length OKSequence OK

pCon 1.00     J23100 in pSB1A3 S+P
Length OK34 GFP 15

pCon max     

Length OK

Length OK

pCon 0.70    J23101 in pSB1A3 S+P
Length OK

34

K176005 in pSB1A2 
Sequence OK

GFP 15

pCon 0.36     K176009 in pSB1A3 S+P
Length OK

Sequence OK

34 GFP 15
pCon max     

pCon 0.15    K176008 in pSB1A3 S+P
Length OK

34

K176005 X+P
Length OK

GFP 15

pCon 0.04    J23109 in pSB1A3 S+P
Length OK

Length OK

pCon 0.01   J23103 in pSB1A3 S+P
Length OK

pCI R0051 in pSB1A3 S+P
Length OK



34
K176005 in pSB1A3 
SequencingGFP 15

pCon max     

34
K176011 in pSB1A3 
Sequence ?GFP 15

pCon 1.00    

34
K176012 in pSB1A3 
SequencingGFP 15

pCon 0.70     

34
K176013 in pSB1A3 
Sequence OKGFP 15

pCon 0.36     

34
K176014 in pSB1A3 
Sequence OKGFP 15

pCon0.15     

34
K176015 in pSB1A3 
Sequence ?GFP 15

pCon 0.04     

34
K176016 in pSB1A3 
Sequence ?GFP 15

pCon 0.01     

34
K176017 in pSB1A3 
LigationGFP 15

pCI



250

300
M9 top1

top2 top3

200

250
10(1) 10(2)

11(1) 11(2)

11(3) 8(1)

150

11(3) 8(1)
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100
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top2 top3

50
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7
34 luxR 15

I0462 in pSB1A2
Sequence OKSequence OK

34 luxR 15
I0462 X+P
Length OK

34
K176004 in pSB1A2 
Sequence OK 
Length ?

15
pCon max     

luxR

C 0 70

34
K176004 in pSB1A3 
Ligation15

pCon max     
luxR

34
K176025 in pSB1A3 
Sequence ?15

pCon 0.70     
luxR



8
34 luxI-LVA 15 K082014 in pSB1AK3

Sequence OK34 luxI-LVA 15

34
K176018 in 
pSB1A3 
Mini-Prep

15
pCon max     

luxI-LVA
K082014 X+P
Length OK

34
K176019 in 
pSB1A3 
Sequence OK

15
pCon 1.00    

luxI-LVA

34
K176020 in 
pSB1A3 
Sequence ?

15

pCon 0.70     

luxI-LVA

34
K176021 in 
pSB1A3 
Sequence OK

15

pCon 0.36     

luxI-LVA
Measurement

34
K176022 in 
pSB1A3 
Sequence OK

15
pCon0.15     

luxI-LVA

34
K176023 in 
pSB1A3 
Sequence OK

15
pCon 0.04     

luxI-LVA

34
K176024 in 
pSB1A3 
Sequence OK

15
pCon 0.01     

luxI-LVA



3
pLux-Tet K176000 in pSB1A3 E+X

Length OKLength OK

34
K176025  E+S

15
pCon 0.70     

luxR

pLux-TetpCon 0.70     
K176028 in pSB1A3

34 Length OK15luxR

34 15luxR K176028 in pSB1A3 
Ligation

pCon max

pLux-TetpCon max

34
K176004  E+S
Waiting15

pCon max     
luxR

pLux-Tet
34 15

pCon max     
luxR in pSB1A3 

Waiting



9

34
K176002 in pSB1A3 E+X 

GFP 15
pLux-Tet

34 Length OKGFP 15

M

34 GFP 15
pLux-Tet

34 15
pCon 0.70     

l R

Measurement

34 GFP 1534 15luxR

K176026 in pSB1A3 
SequencingSequencing

34 GFP 15
pLux-Tet

34 15
pCon max     

luxR

in pSB1A3 
Waiting



10
ccdB

X+P
Waiting

34 15 7.19: Digestion

pLux-TetpCon 0 70

lacZα-ccdB
X+P
Waiting

34 15 7.19: Digestion

pLux Tet
34 15

pCon 0.70     
luxR in pSB1A3 S+P 

Waiting

7.19: Digestion



7.18: Competent Cells
7.20: Ligation
7.21: Colony PCR;7.21: Colony PCR;
Mini-Prep
7.22: Sequencing
7.23: Measurement

34 15
pLux-Tet

ccdB34 15
pCon 0.70     

luxR

7.26: Sequence OK

pLux-Tet

in pSB1A3 in DB 3.1 
WaitingpCon 0.70     

34

in pSB1A3 in DB 3.1 
W iti

15lacZα-ccdB34 15luxR

34

i SB1A3 i TOP10

15
pLux-Tet

ccdB

Waiting

34 15
pCon 0.70     

luxR

34 15
pLux-Tet

in pSB1A3 in TOP10 
Waiting

lacZα-ccdB34 15
pCon 0.70     

luxR 34

in pSB1A3 in TOP10 
Waiting

15lacZα ccdB34 15luxR



34 tetR I732081 in pSB1A3
Sequence OK

11

Sequence OK

34 tetR-LVA S0101 in pSB1A2
Sequence OK

34 tetR I732081 E+S
Sequence OK

34 tetR-LVA
S0101 E+S
Sequence OK

34 tetR K176001 in pSB1AK3
Sequence OK

15

34 tetR-LVA K176006 in pSB1AK3
Sequence OK

15



12
34 tetR K176001 E+S

Length OK
15

Length OK

34 tetR-LVA K176006 E+S
Length OK

15

pLux-Tet
34 15

pCon 0.70     
luxR in pSB1A3 E+X 

Waiting
7.19: Digestion

34 GFP 15
pLux-Tet

34 15
pCon 0.70     

luxR
in pSB1A3 
E+X 
Length OK

g

Length OK



pLux-TetpCon 0 70 pLux Tet
34 15

pCon 0.70     
luxR

in pSB1A3 

34 tetR 15

Waiting

34 tetR-LVA 15
pLux-Tet

34 15
pCon 0.70     

luxR

34 tetR 15

in pSB1A3 
Waiting

34 GFP 15
pLux-Tet

34 15
pCon 0.70     

luxR in pSB1A3 
Ligationg

pLux TetpCon 0 70

34 tetR-LVA 15

34 GFP 15
pLux-Tet

34 15
pCon 0.70     

luxR in pSB1A3 
Ligation



VR3

15
E+S
Waiting

VR4
E+S
Waiting
E+S in pSB1A3

VR5
E+S
Waiting

VR6
E+S
W iti

VR3
p

Waiting

VR4
in pSB1A3
WaitingVR6 Waiting

VR7
E+S
Waiting

Waiting

VR5
in pSB1A3
Waiting

VR8
E+S
Waiting
E+S

VR6
in pSB1A3
Waiting
in pSB1A3

VR9
E+S
Waiting

VR10
E+S

VR7
p

Waiting

VR8
in pSB1A3
WaitingVR10 Waiting

pSB1A3 E+S
Di ti

Waiting

VR9
in pSB1A3
Waiting

Digestion
VR10

in pSB1A3
Waiting



16
pCon max    J23119 in pSB1A3 E+X

Digestion
pCon max    in pSB1A3

WaitingVR3g

pCon 1.00     J23100 in K176007 E+X
Digestion

Waiting

pCon 1.00     in K176007
Waiting

VR3

VR4g

pCon 0.70    J23101 in K176007 E+X
Digestion

Waiting
pCon 0.70    in K176007

Waiting

VR4

VR5

pCon 0.36     J23107 in K176007 E+X
Digestion

pCon 0.36     in K176007
WaitingVR6

pCon 0.15    K176008 in K176007 E+X
Digestion

pCon 0.15    in K176007
WaitingVR7

pCon 0.04    J23109 in K176007 E+X
Digestion

pCon 0.04    in K176007
WaitingVR8

pCon 0.01   J23103 in K176007 E+X
Digestion

pCon 0.01   
in K176007
WaitingVR9

pCI
R0051 in pSB1A3
Waiting

pCI
in pSB1A3
WaitingVR10
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34 luxI-LVA
C0261 in pSB1A2
Sequence OK

20

Sequence OK





MeasurementMeasurement
General Temperature• General 
Conditions

– Temperature
• 37℃

– Medium
LB

• 30℃
• 34℃• LB

• M9

34℃
– Pre-warm

– Minimal
– Supplemented

– Shake
– Dilution

• EZ Rich Define
• pH-buffered TBK

Dilution
–Wash

pH buffered TBK
• pH-buffered LBK



http://openwetware.org/wiki/M9 mediumhttp://openwetware.org/wiki/M9_medium
http://openwetware.org/wiki/M9_medium/mini
malmal
http://openwetware.org/wiki/M9_medium/sup
l t dplemented

http://openwetware.org/wiki/Neidhardt_EZ_Ri
ch_Defined
http://www.genome.wisc.edu/resources/protohttp://www.genome.wisc.edu/resources/proto
cols/ezmedium.htm



GFP (PoPS)GFP (PoPS)

• Fluorospectrophotometer 
• Plate ReaderPlate Reader
• Flow Cytometer (FACS)
• Blotting

– NorthernNorthern
– Western

R lti RT PCR• Realtime RT-PCR



• http://partsregistry.org/Measurement
• http://openwetware.org/wiki/The_BioBricks

Foundation:Standards/Technical/Measur_Foundation:Standards/Technical/Measur
ement

• http://openwetware.org/wiki/Standardized_
GFP quantification_q

• Engineering the interface between cellular 
chassis (Barry Canton PhD thesis)chassis (Barry Canton PhD thesis)

• Applying engineering principles to the 
design and construction of transcriptional 
devices (Reshma P. Shetty PhD thesis)devices (Reshma P. Shetty PhD thesis)



Standard Promoter UnitsStandard Promoter Units

2006 Berkeley J23100 J231192006 Berkeley J23100~J23119
Reported activities of the 
promoters are given as the 

l i fl f hrelative fluorescence of these 
plasmids in strain TG1 grown 
in LB media to saturation. See 
part J61002 for details on their 
use.



AHLAHL
• Rapid Screening of Quorum-Sensing Signal N-Acyl Homoserinep g g g y

Lactones by an In Vitro Cell-Free Assay
• Detection of N-acylhomoserine lactones in lung tissues of mice 

i f t d ith P d iinfected with Pseudomonas aeruginosa
• Detecting and characterizing N-acyl-homoserine lactone signal 

molecules by thin-layer chromatographymolecules by thin-layer chromatography
• Detection of N-acyl homoserine lactones using a traI-luxCDABE-

based biosensor as a high-throughput screening toolg g p g
• On-line high-performance liquid chromatography-mass 

spectrometric detection and quantification of N-acylhomoserine
l t i i l l l i th flactones, quorum sensing signal molecules, in the presence of 
biological matrices

• Detection of quorum-sensing N-acyl homoserine lactone signalDetection of quorum sensing N acyl homoserine lactone signal 
molecules by bacterial biosensors



CcdB & LacZαCcdB & LacZα

• Programmed population control by cell–
cell communication and regulated killingg g

• A synthetic Escherichia coli predator–prey 
ecosystemecosystem

• LacZα
– X-gal
– ONPGONPG

• http://parts.mit.edu/igem07/index.php/USTC/BetaG
alactosidaseAssayalactosidaseAssay





WikiWiki
• Team project description• Team project description
• Notebook

– Meetings
– Lab Work
– Sample Naming Sheets

• OtherOther
– Team
– ProjectProject
– Parts
– Modeling– Modeling
– Human Practice

















Th k YThank You


