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@ When Genome to Phenome Works
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QEATCCTCAC ‘@ AGTATATAATTOTAACAGAAT AAAAAATCAATTATGTATTCAAGTTGCTAGT
GTCTTAAGAGD ATTT T TATCTAACT AT TATCACAAAAATACTTOGAGTTACTTTTCATTATAAT
TOCTEACTACACATGAAGAGACTACACOTAGGTECCTTACT TAGGTAGGTTAAGTAAT TTATCCAARAC
CACACAATOTAGAACCTAAGCTEAT TCOOCCATAGARACACAATATETGOTATARAT GAGACAGAGGGAT
TTCTCT T T AT T e T AT AT A A TACTGAGATAGAATATTTAGT TCATCTATCACACATTAAACG
QEACTTTACA GAG (g I u) TEoETATAEEGATAACTCAAGGTATCATAT CCAAGEOATGE )
ATGAAGGTAG AAAGEATET TGO AAGGCTATATTCATGAAAGTATATGTAA

AT CCACAT TAAGC T RCT TTC TG AT G AT TG CAATGT TTATGAATAATGTGTATGTARAAGTGTGLTG

TATATTCAAAAGTOT B TCATGTGCCTAGOOGTOT CARATACTTTGAGTTTOTAAGTATATACTTCTCTAT
AATOTOTCTGALTA CTATTTACTTGATTCTCAATAAGTAGGTATCATAGTGAACAT CTGACALATGT

TTGAGGAACANTTTANFGTTTACCTATTCACCAAAATTTATTAAATGCCTAATCTGTATCAGATATACAA ‘ Normal red
TTATCTGGCG ( TTAAACAGCTGTGTAGCCTAATTAGGGAT AAAGGCATGCAAA > 3

CCCATAATTT! GTG (val GAAAMATGCAGTATATTTATCAGAAGTCTTTAGGGTCA lamuines = blood cells
TGAAAAGGAATGGTCAACTGACACTGCCAGGGANCATATGTAAGAGAT AACTAATGTGAAGTGACTTTA hem 0g lobin

AAGGAGAAAT TAGCAGAAGTTTTCTTTCCATGTCTCORGATCATGTTACAATAACGGAAGAGAT TAAAAC

AACASATACATTTAGACAGCAATGTTTATCCTGGTTAGATING TTAATCTAAATCTATCTTGGAGTGTTA (3P5Q)

AR TECATTTOCTCACCTACTTTAAAATATAAATGAAGGTAGD CTOTAGATACAAAAAGTTOOAGAA
AN AR GACAATARAGAT GACAAAAATCTATTAATCCTTEATAGAAAARGCAAGAGATARAACACTGETT
TACATAAAGAAAATAAGATGEATAGATAGCAGATCCTTATAAAAGTGAT QAGAAAARARATACTC

CANATATTTTATACAAAT TTECACATGCTACTCTAGT CAAAAATATATGTACATTATGOGETATTTTCT
OTETAACTTEOT TCTAGTTGC T TCT T TCAGAAATAGCCTCTATTTTTGATTTACCTGATAALATCACATT
CCTCT O CAAAGCCTTCTAAATACT TCCAGACTAACTACTTTTTAGTACATC TAAGAAGAAAAGAGTTTTG
TCTCTTATCCACCTCTEAGT CAAAAAGCAGCATOTCCAT CAATTOGTACATAGT TCCCACAGLCCCACTT
AGCTCTOEATTOGAGT TCTACT TOGCATTAT T TACAACTACATOOACOTAAAATGCATOGATTCTCTTGA
A AATATTTCT A CATGATET TCTCTGAAAGAGACT AACCTTCCCTCACTTTACAGARAAAGACTCATG

TAATCCTTOACAATGTCATCTCATCTAT T TAT TCCCATGTCTACCCATATOTGACCTTCATGTCTTTGLT S | C kle ce I I
ARG CTACATCCTCAATC TACACACTAGGATAGTATAAAAGTAATAGTAATAATAGTAGTAATAGT
AT AR CAATACAATGATTATGGC TTATACTATACACAAGACACTOTTOATATATTATTTCATTTAGTATT Eif]f?fT]iEi

CACAGTAACTCTGTGCCTCAAGTACTATTGTAATACCCTTTAAGAGGAGGAsACTEacscacacsscccT  SICKIe cell hem 0]0) lobin
AAAGTAATATTCCAAGATGAAGTGGCTACT AACTGACAGAGGGCATAAT TCAACTCATGATATTTGGCTC (5E6E)
TAGAATACATGCTCTGAATCATTATACAAT AATAATTCATGAGGAAACATTTTTTAAAGCCTAAGTTATT

TGCTCTGAAATAAGACATAATTTGGGGT GAGAAAGCT TAGAT TCCATGAAGTATTACAGCATTTGGTAGT 2
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@ When Genome to Phenome Works

1889

Using synthetic biology/metabolic engineering to produce the
antimalarial drug artemisinin
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Nat. Biotechnol. 2003, 21, 796 3



@ Genetically Identical, but....
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* Most of us in this room have
Candida albicans in us right
now

* Based on environmental
cues they develop hyphae
and become extremely
virulent
— 33%-50% mortality rate upon

diagnosis of systemic
candidiasis

» Genetically identical
 This Is a social behavior

Proc. Natl. Acad. Sci. USA 2009, 106, 19375 4



Nature vs. Nurture

How do environmental cues
and social interactions affect
development?

Serial killers, terrorists, and
mass murderers are very
unlikely to be the product of
a genetic mutation

These two have killed far
more people than AIDS has

HIV: 6,271 US dead in 2014
Suicide: 42,773 US in 2014




Peptide Cues

« Social behavior in S. aureus @
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Annu. Rev. Microbiol. 2001, 55, 165; Science, 2008, 322, 900



@ Peptides are Rapidly Cleaved
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Grab a fistful of scrabble letters

« Synthesize the peptide they
code for

* Five minutes later it’s in
your bladder



Need: Longer-Lasting Peptides

Longer-lasting peptides would enable turning
these social cues on and off and would complete

the picture together with genomic tools
b
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PEGylated Amino Acids

. PEG-GIutamine
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« Overall yields: 80% and 70%



PEGylated GLP-1 Peptide

HAQGTFTSDVSSYLEGQAAKEFIAWLVKGR
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Unpurified 30mer
product of 62 reactions
>70% purity!
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