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Objectives/Goals Abstract \)
There are many technologies to create proteins that bind well to speerfreti icals or proteins),
one of which is phage display. Phage display is atechnology using tje elical M13
bacteriophage. Proteins or amino acid sequences of interest are fsg e OUTer coat protein, and
washed against a specific antigen. The ones that bind are then yos \us2d to infect new
bacteria. Then you repeat. Phage display is sometim : Q |no acidSthat are recoded for the
amber codon (TAG). Thisisfairly efficient, albeit n sQslation is still occasionally
terminated. However, George Church#s 1 ab has rec ently {s sQnokogy, MAGE (Multiplex

proof of concept and plansto
do thiswith 13 other codons. The aim of this study i e ge display vectors that can be used in
the #TAG-less# E coli with increased efficiency asy i Pvgrdisplay vectors with the 13

forbidden codons removed, effectively recoding anc\refactorihg a re bacteriophage.
Methods/Materials
Growth media Antibiotics (Kanamycin, Tetrac ENQON mp|C|II|n) PCR machine Gel box Ethidium

Bromide Agarose Miniprep supplies DNA p
EcoRlI, Spel and BamHI) PCR supplies (Q5% Dettes Pipette tips Primers DNA M13K 07
Helper Phage E coli strains (SS32 P10, and x| ess E coli) Centrifuge tubes Other normal lab
equipment
Results

Thisislikely b amycin resistance and p15A origin are wedged inside of the M 13 origin, and
eplication intermediate, this region could be getting del eted.

Summary t
Recodi to i ve unnatural amino acid incorporation for a better phage display

Help Received
Prof. Chang Liu allowed meto do this project in hislab
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