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Assembly ProcessAssembly Process
Standard Assembly Rolling Assembly

1. parallel process
2. anticipate failure

“Idempotent Vector Design for 
Standard Assembly of Biobricks”
http://dspace.mit.edu/handle/1721.1/21168



Assembly MethodsAssembly Methods

Standard Assembly (K i ht L b)Standard Assembly (Knight Lab)

Three Antibiotic
(3A) A bl(3A) Assembly

http://openwetware.org/wiki/Synthetic_Biology:BioBricks/3A_assembly



Fusion Bricks(Silver Lab)Fusion Bricks(Silver Lab)

• Developed by Pam Silver, Ira Philips & the lab at Harvard
• Scar after fusing BioBrick

creates a frameshift when translating to a protein
• FusionBricks allow reading frame to be maintained

http://2008.igem.org/Image:FusionBricks_image.png
http://dspace.mit.edu/handle/1721.1/32535

BioBrickExtreme... (Anderson Lab, Berkley. Incompatible “standard”)



PrefixingPrefixing

• The Standard BioBrick Restriction Enzyme Sites:
5' --gca GAATTC GCGGCCGC T TCTAGA G --Insert-- T ACTAGT A GCGGCCG CTGCAG gct--- 3'
3' --cgt CTTAAG CGCCGGCG A AGATCT C --Insert-- A TGATCA T CGCCGGC GACGTC cga--- 5'

EcoRI NotI XbaI SpeI NotI PstI

( ) [ / ]• Front Vector (FV) [EcoRI/XbaI]
5' --gca G *CTAGA G --Insert-- T ACTAGT A GCGGCCG CTGCAG gct--- 3'
3' --cgt CTTAA*                 T C --Insert-- A TGATCA T CGCCGGC GACGTC cga--- 5'

EcoRI XbaI SpeI NotI PstI

• Front Insert (FI) [EcoRI/SpeI]
5'       *AATTC GCGGCCGC T TCTAGA G --Insert-- T A 3'
3'            G CGCCGGCG A ACATCT C --Insert-- A TGATC*                         5'

EcoRI NotI XbaI SpeI

• Front Ligation (FV + FI)
5' --gca GAATTC GCGGCCGC T TCTAGA G --Insert-- T ACTAGA G --Insert-- T ACTAGT A GCGGCCG CTGCAG gct--- 3'
3' --cgt CTTAAG CGCCGGCG A ACATCT C --Insert-- A TGATCT C --Insert-- A TGATCA T CGCCGGC GACGTC cga--- 5'

EcoRI NotI XbaI N/A                   SpeI NotI PstI



PostfixingPostfixing

• The Standard BioBrick Restriction Enzyme Sites:
5' --gca GAATTC GCGGCCGC T TCTAGA G --Insert-- T ACTAGT A GCGGCCG CTGCAG gct--- 3'
3' --cgt CTTAAG CGCCGGCG A AGATCT C --Insert-- A TGATCA T CGCCGGC GACGTC cga--- 5'

EcoRI NotI XbaI SpeI NotI PstI

B k V t (BV) [S I/P tI]• Back Vector (BV) [SpeI/PstI]
5' --gca GAATTC GCGGCCGC T TCTAGA G --Insert-- T A *G gct--- 3'
3' --cgt CTTAAG CGCCGGCG A ACATCT C --Insert-- A TGATC*            ACGTC cga--- 5'

EcoRI NotI XbaI SpeI PstI

• Back Insert (BI) [XbaI/PstI]
5'                         *CTAGA G --insert-- T ACTAGT A GCGGCCG CTGCA 3'
3'                              T C --insert-- A TGATCA T CGCCGGC G*            5'

XbaI SpeI NotI PstI

• Back Ligation (BV + BI)
5’ --gca GAATTC GCGGCCGC T TCTAGA G --Insert-- T ACTAGA G --insert-- T ACTAGT A GCGGCCG CTGCAG gct--- 3'
3' --cgt CTTAAG CGCCGGCG A ACATCT C --Insert-- A TGATCT C --insert-- A TGATCA T CGCCGGC GACGTC cga--- 5'

EcoRI NotI XbaI N/A                   SpeI NotI PstI



BioBrick PartsBioBrick Parts

Other Parts
BBa_B0033 efficiency 0.01
BBa B0034 efficiency 1 0

RBS

A ribosome binding site (RBS) is a  BBa_B0034 efficiency 1.0

e.g. Shine Delgarno Seq.
• lies ~7 nucleotide upstream of the 

AUG

segment of the 5' (upstream) part of 
an mRNA molecule that binds to the 
ribosome to position the message 
correctly for the initiation of AUG

• mRNA containes consensus seq
AGGAGG

• 16S RNA contains the complementary 
CCUCCU

correctly for the initiation of 
translation.

CCUCCU



BioBrick PartBioBrick Part

RNA DNARNA
novel structures such as stem 
loops or riboregulators

DNA
Act as DNA itself

e.g. spacers, restriction sites, 
recombinational enhancers.recombinational enhancers.

Recombination Enhancer (RE) is a DNA 
sequence contains Fis binding sites. 
Fis bound to RE facilitates Hin‐
mediated DNA inversion. See 
BBa_J31001 for details on Hin
invertase.



BioBrick PartBioBrick Part
Proteins

dprotein coding regions



BioBrick PartBioBrick Part
Terminators

transcriptional terminators
forward/reverse



Plasmid ConstructionPlasmid Construction

• http://parts.mit.edu/registry/index.php/Help:Plasmids/Construction



RSF1010RSF1010



pRL1383apRL1383a




