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Available Transcriptional Terminators Edit
-
-7- Name Description Direction 'm"“' n“"n Biclogy ElelH'd. R, | Length
AlW| BBa BOO11 Terminator [(lux|COABEG, +/-) Bidirectional | BBa BOO21 | LuxlA 0419 | 0.636 48
AlW| BEBa_B0O14 Terminator (B001.2, BOO11) F orwrand BBa BOOZ4 | BOO12, BOO11 0,604 85
A|W| BBa_BO015 Terminator (B0010, B0012) Forward BBa_B0025 | (B0010, BOO12) 0984 [0.285 129
AW BBa BOOE Terminator (uxlCDABEG, +/-) Bidirectional BBa BOO11 LuxlA [reversed) 0635 |[0.419 48
AlW| BBa BOO25 Terminator (Reverse BO015) Reverse BBa BOO1S | (BOO10,B0012) reversed 0.295 |0.984 128
AlW| BBa J52016 Eukaryotic lerminator 238
M BBa B0 Terminator (T1) F orwrand BEBa BOD20 | T1 80
M BBa B2 Terminator (T7 TE) F orwrand BBa BOZZ |TrTE 0309 |-0.368 41
A BBa BOO13 Terminator (T7 TE, +/-) Bidirectional | BBa BO02Z3 [TFTE 0.6 1,08 47
|A] | BBa_BO017 Terminator (B0010, B0 0] F orward B0010.80010 168
BRa BO022 Terminator (Reverse BO012) Roverss BBa BO012 | TV TE (reversed) =0, 368 |0.309 41
i BBa BOO23 Terminator (Reverse B0O013) Bidirectional |BBa BO013 [TV TE (reversed) -1.08 0.6 a7
s BBa BO024 Terminator (Reverse BO014) Reverse BBa BOO14 | (BO012.B0O0O11) reversed 0.604 05
M BBa B1004 Terminator (artificial, small, % T~=55) 24
M BBa J63002 yeast ADH1 terminator 229
* Click here for terminator measurement information
Other Transcriptional Terminators Edit
Reversed Efficiency *
- MName Description Direction Vieesion Biology Fwd. a Length
M BBa BDO16 Terminator (TT RNAP specific, T _Phi) Forward T7 RNAP, T _Phi 48
BBa BOO20 Terminator (Reverse BOO10) Reverse BBa BOO10 | T1 (reversed) 82
BBa BOOSD Terminator (pBRIZZ, +/-) Bidirectional BBa BOOED | pBR3Z2 o
BBa BO0OS1 Tarminator (yoltond, +-) Bidirectional BBa BOOG1 v oA tonA 35
BBa BO0S2 Terminator (rrnC) Forward BBa BODG&2 rrnc 41
BBa BOOS3 Terminator (His) Foreand BBa BO0&3 His T2
BBa BI04 -- Mo description -- 69
BBa BI0S5 -- N description -- 7B
BBa_ BOOG0 Terminator (Reverse BOOSD) Bidirectional BBa BDOSD | pBR3Z22 (reversed) 33
BBa BOOEG1 Terminator (Reverse BO051) Bidirectional BBa BOOS1 yoiltonA (reversed) 39
BBa BDOG2 Tarminator (Reverse BOOS2) Reverso BBa BO0OS2 rrnC (reversed) 41
BBa BO063 Tarminator (Reverse BO053) Reverss BBa BOOS3 His (reversed) T2
BBa B1001 Terminator (artifical, small, 3 T-=580) Bidirectional 34
BBa B1002 Terminator (artificial, small, % T~=B5%) Bidirectional 24
BBa B1003 Terminator (artificial, small, % T~=80) 24
BEBa B1005 Terminator (artificial, small, % T~=25% 24
BEBa_B1006 Terminator (artificial, large, % T~>80) a9
BBa_ B1007 Terminator (artificial, large, % T~=80) 40
BBa B1008 Terminator (artificial, large, % T~=70) 40
BBa B1009 Terminator (artificial, large, % T~=40%) 40
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For that reason, some scientists say, it might be difficult
ever to make biological engineering as predictable as
bridge construction.

"There is no such thing as a standard component,
because even a standard component works differently
depending on the environment,” Professor Arnold of
Caltech said. "The expectation that you can type in a
sequence and can predict what a circuit will do is far
from reality and always will be."

Andrew Pollack
Custom-Made Microbes, at Your Service

New York Times
|7 January 2006



B Ba_F2620 00000 “~ Barry Canton [bcanton@pr\nui:.hégii

. 30CHSL Anna Labno [labnoa@mit.ed
30CzHSL — PoPS Receiver [ @mit.edu]
http:/parts.mit.edu/registry/index.php/Part:BBa_F2620 Last Update: 15 January 2007

Description

A transcription factor (LuxR, BBa_C0062) that is active in the presence of cell-cell signaling molecule
30C4HSL is controlled by a TetR-regulated operator (BBa_R0040). Device input is 30C;HSL. Device
output is PoPS from a LuxR-regulated operator. If used in a cell containing TetR then a second input signal
such as aTc can be used to produce a Boolean AND function.
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Characteristics Key Parts
Input Swing:  1E-9 to 1E-6 M 30C4HSL, exogenous BBa R0040: TetR-regulated operator
Output Swing: 0%1 to 50311 GFP molecules cfu! s BBa C0062: |uxR ORF
Switch Point: ~ 7£1 nM 30CHSL, exogenous BBa R0062: LuxR-regulated operator
LH Response: 9 min (t,, ), 27 min (tgy,)
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GFP synthesis rate (molecules cfu' s™)

[AHL] (M)
Demand (low/high input) Stability (low/high input)
Translational: 256/8048 ribosomes cfu" Genetic: >92/74 replication events™*

3.8E3/1.2E5 charged tRNA cfu! s Performance: >92/74 replication events™*
Conditions (abridged)

Compatibility

Chassis: Compatible with MC4100, MG1655, and DH5c: Output: Indirect via BBa_E0240

Plasmids: Compatible with pSB3K3 and pSB1A2 gigtsosr/s E/ISG%%';%

Devices: Compatible with £0240, E0430 and E0434 Culture:. Supplemented M9, 37°C
Crosstalk with systems containing TetR (C0040) *Equipment:  PE Victor3 plate reader

Registry of Standard Biological Parts License: Public

making life better, one part at a time




Study Source of £, coli Chassis Plasmid Conditions Switch Point’ Response Time' Specificity™ Stability” Demand®
ﬁl-:ihl-:nﬂje (penotype) {ori, resistance) (medinm, (nM) (min} (summary)
iy temperature
¥ Fischeri MG 1655 pRH3kKS Supplemented M3 Responds to 5 of § 108480 a0 CFL s,
Bz F2620 T e e o e - . medium, liquid 1 9 (50%), 26 (905) L=ty =02/74
MII (¥ k- 1lw(i- rib-30 rph-1) (pl5A, Kn') culiure. 37°C nputs (Figure 1) 7232 nbosomes
M09
(endAd piny'a4 th-1
. i relAl pyrAS6 recAl . , Kesponds to 7 of 11
V. Fischeri P | , ligquid culture, : . .
Vinson ef al. , 1998 "Iﬂjl merB Aflac-proAli) r 1:E4ﬁ.1.t '. LB ““E'.;‘._'.L‘.”'”“ 12 N/A inputs N/A NIA
. glnh'44 eld- [F' traldis P, 28 U (Figure 2 (A, B) )
proAB lach! lacdAMIS |
had B 1 7{n my 1)
Lindsay er al, , V., Mischeri Whisd pALIGI LB, hgwd culture, . , , .
2" ~5 M M el Palls
EHIS M1 (MGIAS5 AlacXT4) (pl3a, Tet) e & & . .
MO4100
.. . (F arald] 39 Afargh- y . Responds to 3 of 5
Andersen er al, V. Fischeri |, oo 0o . rBALLD LU culiure, : e /
U]:H".T“'n “a ' j.ﬂjl lac)UT65%* rspL150 relAl r':-l SA Ko LB l"']_';":;f._‘.;.u' HIE 4= Frgure 4 nputs MNiA Pl
' fbE5301 fruA25] deol’] S ' (Figure 3 (C)™)
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Veiss er al, . 2003 Allac ZY A-arg FIU169, Unspecifled, liquid 30 N/A
hsd R17(r, m, ), A culture, 377
Figure 2 (A}
‘olling ef @l , 205 pLuxR [unresponsve to
¢ Fischeri -y n guid culture CEHSL]
V. Fischeri DHSa (PI5A, Kn) LB, hiquid eulture, I N/A : NUA NIA
M1l pLuxCFPuy 30 S
(ColEl, Cmr) “1gure £
‘olling ef @l , 200G “ o [unrespomisve to
CEHEL)
WI5533 ' §
Responds to 3 of 18
ichacfer ef al. , V. Fischeri | ara Aflac-proAB)X111 pHY2001 LB, liquid culture, o100 s P s A A
1956 EX114 sl gHOdlacZAM 1S (ColEL, Ap') JeC o T . - 1 ' '
s i(Table 1 and text =)
recASh
Bocttcher & Huby, V. Eischeri Hioassay medium,
- Cwrna WI5533 pHV 2041 liquid culture, 23- = S000 ~380 (50%) NIA MNIA A

19495

Ex114

2520

Supplementary Table 2 - Comparison of previous genetic constructs similar to BBa_F2620. Genetic constructs based on the
same DNA source can vary in genetic organization and regulatory elements. “Sequence difference exist between the two listed
strains. For example, the MJ1 and ES114 LuxR proteins share 75% identity and 89% similarity at the amino acid level. "Please
see main text for a description of each characteristic. "Input specificity is defined using a response switch point cutoff of two
orders of magnitude from the cognate AHL switchpoint.
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Design Team (5) Community Team (4)

- DNA engineer - Community engineer ()
- RN engineer - Documentation techs (1)
- Protein engineer - Registry developers (2)

- Device engineer

- Chassis engineer Organization (2):

- Parts Fab lead (1)

Construction Team (3) - Parts Fab manager (l)
- Construction engineer ()
Also (#):

- Construction techs (2) Chemists (N)
- Chemists

Characterization Team (4): analytical, biochemical,
- Characterization engineer (l) synthetic
- Characterization techs (3) - Computing (N)

- Debuggers (N+1)
Users & Applications (internal)

- have to use the stuff that’s being made .



Fab Advisors

Apbplications
Technology

Pilot Advisors

Biology
Selections
Measurement
Scale-Up

Management

Funding
Operations

Parts Fab Lead

A
4 I
Pilot Teams

e

Postdoc-level lead l

Research technician

Production Team

Measurement
Analysis
Documentation
Dissemination

Transition Team

Informatics
Design
Measurement
Analysis
Documentation
Dissemination

11



Parts Fab Pilot:
- 3 year run
- Given success, ramping up

Operational Goals:
- Team recruited, trained & productive
- Vibrant designer & user community
- Pilot & user projects completed
- Leader insensitive (qualitative)




Pilot Project:
- Team & process building
- Good chance of success
- Can start right away
- Widespread external utility
- Enable & improve subsequent work

Central Dogma Pilot:
- Enable forward engineering of DNA,
RNA, GP levels in E. coli & S.
cerevisiae for ~2 dozen components
- Open loop (largely) .3



Naive Target Levels: Poisson Noise Bins
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DNA:
- Replication origins
- Markers

RNA:

- Promoters

- Terminators

- RNase recognition sites

- Hairpins

- (Di)codon usage
Protein:

- RBS, 5’UTR, IRES

- Processing tags ;s



Terminators:
-0, 10, 20, 30, 40, 50, 60, 70, 80, 90, 100% n
- At least |10 sequence-distinct instances at each 1 level

- Leverage informatics resources to support design?

How!
- Dual FP test device (colony, culture & microscope)

- Re-sequencing technology!?

Quality Levels:

- Level |. Works in isolation

- Level 2. Works in combination




Enzymatic saccharification of biomass (to be secreted from engineered fermentation chassis):
Endocellulase
Exocellulase
Beta-glucosidase
Ligninase
Xylanase

Cell wall synthesis:
Glycosyltransferase
Methyltransferase
Acetyltransferase
Class lll peroxidase
Laccase

Ascorbate peroxidase
NADPH oxidase
Copper amine oxidase
Oxalate oxidase

Transporters:
ABC transporters
Aquaglycerolporins

Fuel synthesis pathways:
Acyl-ACP thioesterase
Acetyl-CoA carboxylase
Fatty aldehyde reductase
Fatty alcohol reductase
Fatty acid decarbonylase

Linid Prelim. list c/o

ipids: :

Cyanobacterial desaturase Blake A. Simmons, Ph.D.

Thioesterase Manager, Energy Systems Department
Keto-acyl ACP synthase Sandia National Laboratories




Known Challenges (Opportunities):

- Potential for data type complexity
- Data type may vary with part type
- Ownership & sharing framework

- Safety & security strategy

- Parallel efforts (eventually)




Future ability to usefully engineer information as
genetic material will be at least as important as our
current prowess manipulating information via silicon.

Parts framework seems likely to work. But,
collecting quality data on failure will require a high
quality production-scale resource.

Fostering an open community of parts designers and
users around a common resource will float all

(biotechnology) boats, from energy to carbon to
environment to materials to health.




