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Roadmap for System Engineering Module

Day Jlab __Jiectwre |

Testing v1.0 System Eng: Bact. Photography
Measuring Two Component Signaling
Tools Synthetic Biology + Genetics

Journal Club Group Meeting
Re-tune Examining the C-dog
Readoutv2.0  System Eng: revisited
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Journal Club Group Meeting

New tools for reliable engineering of
complex biological systems

- Synthetic Biology
Standardization YAVZ

Abstraction ——
Synthesis A+A+C+T+T...
| Genetic Engineering
rDNA ——
Sequencing s “ ;

PCR = _H_k_‘_
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Welcome to the Registry of Standard Biological Parts.

‘The Registry is a collection of ~3200 genetic parts that can be mixed and matched to build synthetic biology devices and systems. Fc!
the Registry i part of the Synthetic Biology community's efforts to make biology easier to engineer. It provides a resource of availab
teams and academic labs.

The Registry is based on the principle of "get some, give some". Regstry users benefitfrom using the parts and information avalable from the
engineered biological systems. In exchange, the expectation is that Registry users wil, in tum, contribute back information and data on existing
they make to grow and improve this community resource.

Registry tools
@ = Search parts (7)
= Add a part

= Requesta part
DNA repositories  « Send parts to the Registry
= Sequence analysis

Catalog of parts & el Users & groups
devices ° (Ao for an acooun)

http://bbf.openwetware.org/

“BBa” standard biological part

any DNA-encoded biological function

“prefix” “suffix”
(EcoRl, Xbal) (Spel, Pstl)

Physical Composition of
Standard Biological Parts

EX SP EX SP EX SP
( Downstream Part ) Destination Plasmid
CutE+S CutX +P CutE+P

E = EcoRlI
X = Xbal
S=Spel EX

S X SP E P,
p=pst il - d b
M = Mixed site

Composite part in
Destination Plasmid




Registry of Standard
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Experionce _Tools
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cph8 (Cph1/EnvZ fusion)
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New tools for reliable engineering of
complex biological systems
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ompC lacZ
promoter

Haem

Does the Registry have Cph8 K+ or P* signaling mutants?

Looking for parts: genetic screening

Cph8 (Cph1/EnvZ) 1996...4230 4231 bp

|R0040 1919...1947
PLTetO-1 1919...1967

. H i RBS tet 1975...1988
Step 1: Mutagenize gene of interest R ara, o

Step 2: Put DNA in cells (if not there already)
Step 3: Look for mutant phenotype




Mutagenesis: Library Construction

LI 1. Fwd primer
s, o0 ¥ 2. Library seq
(K+ and P+)

¥ 3. Rev primer

1630 Miul (1)
1546 Ndel (1)

New DNA from 1 to 2235 84 bp

Cph8 (Cph1/Envz)
(1...2235)
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Mutagenesis: Library Construction

A £ 7 1. Fwd primer
s, o0 ¥ 2. Library seq
(K+ and P+)
¥ ¥ 3. Rev primer
i PCR amplification
B = Ndel Miul
= o 5

o3

l Digest with restriction enzymes Ndel, Mlul

c , Ndel Miul
[ e |
¥ \ & o
Methods in Molecular Biology, vol. 231
Library Variations
Cphl/EnvZ AS553 G554 V555 S556 H557
EnvZ A239T G240E V241G S242D H243A
wt seq GCG GGG GTA AGT CAC
oligo seq RNS RNS RNS RNS SNW
poss aa val Val val val val
Ala Ala Ala Ala Ala
blue = K-P+ Asp Asp Asp Asp Asp
red = K+ P- Glu Glu Glu Glu Glu
Gly Gly Gly Gly Gly
lle lle lle lle Leu
Met Met Met Met Pro
Thr Thr Thr Thr His
Asn Asn Asn Asn Gin
Lys Lys Lys Lys Arg
Ser Ser Ser Ser
Arg Arg Arg Arg

NOTE: no stop codons should be in mix




Library Construction

3. Digest with Nde/MIu again 4. Clone in library fragments

A 8 (N)]
—y—
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Variations in color from variations in activity
Strains 1,2,3 Strains 4,5,6,7

MacConkey -
(maltose) i

|
Tetrazolium
(maltose)

Nature Reviews Genetics 4,
419-431 (2003)
doi:10.1038/nrg1087

One more chromogenic indicator for LacZ:
Methylumbelliferyl-B-D-galactoside (MUG)

CHy

HO =
o
HO 6] 0770




