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Supplementary Figure 1. Growth rates of strains (black bar) in comparison to the ancestral
strain (white bar) as determined by time-course spectrophotometry in a 96-well plate. Error bars
are + standard deviations, with n=3. RB2 and RB3 growth rates are not shown since they were

not used for subsequent ePURE systems.
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Supplementary Figure 2. Supplement PURE in vitro translation reaction with of each ePURE
pool of factors to examine the presence of any hypothetical inhibitory contaminants. Translation
reactions producing luciferase are performed in 10uL PUREXxpress reaction with the following
amount of ePURE factors added: 0.372 mg/mL of IEF, 0.311 mg/mL of RF, 0.176 mg/mL of
RS1, 0.663 mg/mL of RS2, 0.172 mg/mL of RS3, and 0.116 mg/mL of RS4. Activities are
measured by luminescence and PUREXxpress reaction without supplement is set as standard for

comparison and normalized to 100%. Error bars are + standard deviations, with n=3
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mw. lysate FT E1 E2 E3 E4 E5 E6 E7
Factors (kDa)

RF3 59.6
RF2 41.3
RF1 40.5
RRF 20.6

Supplementary Figure 3.
Protein gel of His-tagged RF factors purified from Ni-NTA resin. The resin is washed with lower
concentration of 35mM Imidazole in order to prevent RF factors detaching during wash step.

Factors eluted consecutively with a linear gradient from 35mM to 400mM Imizadole.
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Supplementary Table 1. Oligos and primers for ePURE experiments

MAGE Oligos

gene terminus oligo sequence (* = phosphorothioate bond)

tsf (¢} a*g*a*a*gccgecctcaggeggcetectttttgataattaATGGTGatgGTGatgG T Gagactgcttggacatcgcagcaacttctgctgcaaa

infA N t*c*a*a*attacggtagtgataccccagaggattagatgCACcatCACcatCACCATgccaaagaagacaatattgaaatgcaaggtaccgtt

infC N g*t*t*a*gggcgcgcecgtttgaactegttttccgecttATGGTGatgGTGatgG T Gaataccttattcctccaattgtttaagactgegget

lepA (e} g*a*a*t*cagggcaaacatattcgccatgccaactcctaagggttaATGGTGatgGTGatgGT Gtttgttgtctttgccgacgtgcagaatgg

infB N t*c*g*c*tetgcggecagcgttttaatcgttacatctgtATGGTGatgGTGatgG TGeatgcetgttecttectgctacagtttattacgettc

tufA (o} g*c*c*c*tittcaattcaaaac gtgtaattaATGGTGatgGTGatgGTGgcccagaactttagcaacaacgcccgcgcecaacggt

fusA (¢} g*a*g*a*gcacgggactttggtattaacccttaggcttaATGGTGatgGTGatgGTGtttaccacgggcttcaattacggcctgagcaacgtt

tufB (e} g*a*t*g*cccttttagtgcgcattgcgtcaaatgttatcggcaattaATGGTGatgG T GatgG TGgctcagaacttttgctacaacgccecgeg

frr (¢} a*t*c*t*actgagcggcegtttttgtcgttcaagaaatcaATGGTGatgG T GatgGTGgaactgcatcagttctgcttctttgtctgccagege

prfA N a*t*g*c*agggcttccagtttggcaacgatagaaggcttATGGTGatgGTGatgGTGeataggcegtaaatgcaccecet Jjaaaatg

prfB N g*t*c*c*tgaatgcg CgC aaaATGGTGatgGTGatgGTGceatggtctgatttcttttattgagctagtcaaaatg

prfC_C (e} g*g*c*g*cagceggctaccgegecctggaggcaagaattaATGGTGatgGTGatgG T Gatgetegegggtetggtggaactgaacgtcecggata

prfC_N N g*c*g*c*ttcgecacctcttgc jygagacaacgtATGGTGatgGTGatgGTGeataattctttcttcttgagtaageggcatcgegee

ileS N t*g*t*t*tccggcaaattcagggttgatttatagtcactATGG TGatgG TGatgG T Geatcagattctcggttccgtatttcggtttgattac

proS (¢} g*a*c*t*ggtgacatcgtcgaatatctggtgaaacagattaaaggcCACcatCACcatCACCATtgatgccagaaagggtcctgaatttcagg

cysS (e} g*g*a*t*gcgaaaactcgcatccggcaatagegcaattaATGGTGatgGTGatgG T Gettacgacgccaggtggtcccttgecgggecatette

leuS (¢} t*a*c*g*taccaggtaaactcctcaatctggtcgttggcCACcatCACcatCACCATtaagcgecgggaggaagegtgcgatatctggcaacat

ginS N a*c*g*g*ataaagttagtcgggcgggcettctgectcactATGGTGatgGTGatgGTGeatcgtggattcctcaaagegtaaacaacgtataac

serS (¢} g*c*a*g*gcgctttttagattcagaaaaattgggtattaATGGTGatgGTGatgGTGgcc cagtccgttcatatacggacgcag

asnS N t*t*a*t*tttttccgactattaacagagagaatattatgCACcatCACcatCACCATagcegttgtgcctgtagccgacgtactccagggecgt

tyrS (¢} g*t*g*a*tttctcactceccctttccacttaatgcattaATGGTGatgGTGatgG T Gtttccagcaaatcagacagtaattctttttaccgeg

pheT (e} t*c*t*g*acatttcagcttttgtaagcgccataggttcaATGGTGatgGTGatgG TGatcectcaatgatgcctggaategctcttttaatge

pheS N a*t*g*g*ccgecttcgecactggcaaccagttctgcgagatgtgaATGGTGatgGTGatgG T Geatggttttecteattgtgtcagtggtgaca

thrS N a*t*g*g*cgttggctgccatcaggaagagttataacaggATGGTGatgG TGatgG T Geattttatatccttatttgcagtggtgacccacacg

aspS (¢} g*c*a*a*cgcgaatgatttcgtgtatttgagtcatatcaATGGTGatgGTGatgG T Ggttattctcagecttcttcacaacctgaatgctcag

argS N tt*t*t*tgctegcttcatcaatgtaaggtattccggtg CACcat CACcatCACCATaatattcaggctcttctctcagaaaaagtcegtcag

metG (¢} a*a*g*a*tattttcctgctaagcececggatgecggtgctaaaccgggtcatcaggtgaaaCACcatCACcatCACCATtaatcceccttcaagg

gitx (e} t*t*a*t*ctectgecgtttatctttttacacgctaattaATGGTGatgG TGatgG T Getgctgattttcgegttcagcaataaaatccagege

hisS (¢} t*c*t*c*gtaaatttccacgcetgtecttctecttccttaATGGTGatgGTGatgG T Gacccagtaacgtgcgcaaatgegeggctacgctate

alaS N g*a*g*a*aacgcctgacggatctcageggtgctettgctATGGTGatgGTGatgGTGe ctgaaatcaagctaacgaaatatcgc

lysS (¢} a*c*a*t*ttgccggggttgtgagcataacgtaatgcttaATGGTGatgGTGatgG T Gttttaccggacgcatcgccgggaacagaataacgtc

fmt (e} t*c*t*c*gtcgggaatggtttgttccgggcaaccgtctggtcCACcatCACcatCACCATtgatagtccactcttctaagcceggtettgecg

trpS (¢} a*t*g*a*acaaagcgcaatttgccagcaatagtgaattaATGGTGatgGTGatgGTGeggcttcgccacaaaaccaatcgcettcgtacaccge

alyS (e} t*g*c*c*agatggcaggctatttaataacggcegttattaATGGTGatgGTGatgG T Gttgcaacagcgaaatatccgcaacgcgcaggaacag

glyQ C c*c*a*c*cagaaaagttttctcagacatagcegectcttaATGGTGatgGTGatgG TGcttatctttgttgcacatcgggaagecgagggctt

valS (e} a*a*a*c*tgattgaacagcaggctgttatcgccgegetgCACcatCACcatCACCATtaatcaaaacacagtgatgaaaacgaaggccggage

rpsB (¢} c*t*c*g*aactattttgggggagttatcaagccttattaATGGTGatgGTGatgG T Getcagcttctacgaagctttcttccgectgggaage

rplC (e} g*c*g*t*ctttcaatactaattccattgctatctccttaATGGTGatgGTGatgGTGegcecttcacagcetggtttaacgatcaggtegcetace

rplL (¢} c*t*g*a*tttctcaggctgcaaccggaagggttggcttaGTGGTGGTGGTGGTGGT Gtttaacttcaacttcagcgcecagcttcttccagage

MasPCR Forward Primers MasPCR Reverse Primers

gene amplicon primer sequence gene amplicon primer sequence

tsf 700 TGTCCAAGCAGTCTCACCAT tsf 700 CGCCGGATCAGCGG

infA 600 CCAGAGGATTAGATGCACCAT infA 600 ACGAGCTCTTCTTTAAATATGGCG
infC 500 AATTGGAGGAATAAGGTATTCACCAT infC 500 GACCACTGCCAGTTCTTGC

lepA 400 GGCAAAGACAACAAACACCAT lepA 400 GCGTTTTCTGGTAGATAGGATCTTTA
infB 300 AAGGAACAGCATGCACCAT infB 300 CGTTTCACAAAGGTGCGTTT

tufA 250 CTAAAGTTCTGGGCCACCAT tufA 250 GAACCCTTCAATATGAATTAAATTACGGC
fusA 200 GCCCGTGGTAAACACCAT fusA 200 GTACGGTGGTGATTGCAGC

tufB 150 GCAAAAGTTCTGAGCCACCAT tufB 150 CCTGTCTCAGCAATGATTATGACA
frr 500 GAACTGATGCAGTTCCACCAT frr 500 GTGATTCTTTATTGGCCAGCAAAA
prfA 400 GCATTTACGCCTATGCACCAT prfA 400 AACAGCGCCGCTTCG

prfB 300 AAGAAATCAGACCATGCACCAT prfB 300 CGTCGTCAGCTTCTACAGC
prfC_C 250 CCGCGAGCATCACCAT prfC_C 250 GGTAGAATGACAATCGACGGC
prfC_N 200 CTCAAGAAGAAAGAATTATGCACCAT prfC_N 200 GTCCGACTTAGCGTGCTG

ileS 600 CCGAGAATCTGATGCACCAT ileS 600 CAGAACGGCAGTCAACGC

proS 500 TGAAACAGATTAAAGGCCACCAT proS 500 TGGCTTGTTGCGGGG

cysS 400 GGCGTCGTAAGCACCAT cysS 400  ACCCATTCGCTGGTGTTTG

leus 300 CTGGTCGTTGGCACCAT leus 300 ATGCGGTATCTTTCGCGAT

ginS 250 GAATCCACGATGCACCATCAC ginS 250  ACTCAACATACTCGATATCTTCTTTTACC
serS 200 GACTGGAATATATTGGCCACCAT serS 200 GCAGTTCGCTATATAGGCTTGT
asnS 600 ACTATTAACAGAGAGAATATTATGCACCAT asnS 600 GTTACGCGGCAGGTTTTC

tyrS 500 TCTGATTTGCTGGAAACACCAT tyrS 500 AGGCAAACCGTGCCG

pheT 400 GCATCATTGAGGGATCACCAT pheT 400 GATTTTACGGTGACTCTTCGACA
pheS 300 ATGAGGAAAACCATGCACCAT pheS 300 ATCAATCGTTTCCGCCGC

thrS 250 TGCAAATAAGGATATAAAATGCACCAT thrS 250 AGGAGTGACGAATGATCTCCA
aspS 200 GAAGGCTGAGAATAACCACCAT aspS 200 GTGCGTAGATGACCACTAAGATC
argS 600 AGGTATTCCGGTGCACCAT argS 600 CGGTAGAAACCTTCAAGGTCAG
metG 500 GGTCATCAGGTGAAACACCAT metG 500 AGCATCTGTATTTTTGTCAGGC
gltx 400 CGAAAATCAGCAGCACCAT gltx 400 GTTAACCGTTGGATCAGAGAAAAAG
hisS 300 CACGTTACTGGGTCACCAT hisS 300  ATAAGTATTTTTATTTTCAGCAGCAAATTTTTC
alaS 250 CTTGATTTCAGGATAATTATGCACCAT alaS 250 GTTTACCACCCGCACGC

lysS 200 GCGTCCGGTAAAACACCAT lysS 200 CAATGGTGTGATTTAGCAGATGTATTAC
fmt 500 AACCGTCTGGTCCACCAT fmt 500 AGATAACGTGCATCACTGGC

trpS 400 GCGAAGCCGCACCAT trpS 400  TTTCAATCGATTACCGCACTTTTC
glyS 300 TCGCTGTTGCAACACCAT glyS 300 GTCCAACTTTTTGGGGTCAGTA
glyQ 250 GTGCAACAAAGATAAGCACCAT glyQ 250  TTCGATTTCACGATCCGGTT

valS 200 CCGCGCTGCACCAT valS 200 CAAAAAATACGTATTTGCTGGGC
rplL 300 GCTGAAGTTGAAGTTAAACACCAT rpsB 300 GCGGTAATTTCAGCCATTCTAAAAT
rpsB 300 TCGTAGAAGCTGAGCACCAT plC 300 CCGGAACCAGTTACTTCAGC

rplC 200 CTGTGAAGGCGCACCAT rplL 200 CAGTTTGTGCAACACTATTTTGTTG



Sequencing Verification Forward Primers

Sequencing Verification Reverse Primers

gene primer sequence gene primer sequence

tsf.f gtaaaacgacggcaGGCCGCATGAAGAAATTCAC tsf.r GTTCAACCAGTTCTTTGATTTCCTG
infA.f gtaaaacgacggcaTTTTTCGCGTCAGGTAACG infA.r AATAAAAAGGCCGGTTAAACCG
infC.f gtaaaacgacggcaTTGGCTTTAAAATCCGCGAG infC.r TTTCCTTAACCTGGATAACTTTTTGC
lepA.f gtaaaacgacggcaACGCACATCATTGCGC lepA.r ACCTGACGGGATCTGGAA

infB.f gtaaaacgacggcaAAGGGGTAGATCGTGATTTGG infB.r GATCGCGTTTCACAAAGGTG
tufA.f gtaaaacgacggcaCCGCAGTTCTACTTCCGTAC tufA.r CCCTTGTGACGTAAAAACTGC
fusA.f gtaaaacgacggcaCGTGGTATGCTCAAAGGTCA fusA.r GTGTCGTATTCAACGTGAGAAGT
tufB.f gtaaaacgacggcaCCGCAGTTCTACTTCCGTAC tufB.r CACTTCATCGCTTCCAGGC

frr.f gtaaaacgacggcaGAAGCAGAACAAGCGCG frr.r AGAAGTTTCGCACTCGCTT

prfA.f gtaaaacgacggcaCTTGAGCAGGGCGGC prfA.r ATTGCTGTTCCAGTTGCTCG

priB.f gtaaaacgacggcaGGCCGGATAACGGCG priB.r GGTTTCTTCGTCGTCAGCT
prfC_C.f gtaaaacgacggcaGAGTCAGTCAACGTTGCCA prfC_C.r AAAAGCGATGAGTGATGAATAACG
prfC_N.f gtaaaacgacggcaTTGCGACCTGCTGGC prfC_N.r AGAAGTCTTCGTGCCCCG

ileS.f gtaaaacgacggcaATGTTGCAATGGACCTTTACG ileS.r CCCAGCCAGGCACATAC

proS.f gtaaaacgacggcaGTGCTGCTGGATGACCG proS.r CCCCAAGGCTTGAGGAGA

cysS.f gtaaaacgacggcaCAAGAACCGGAAGCGTTCC cysS.r GTTTTTAACCGTCTCGTTGCTATC
leuS.f gtaaaacgacggcaATGGTGGAAGACTCCACG leuS.r GGAATACCGATGCGGTATCTTT
ginS.f gtaaaacgacggcaTGCTTTATGCCTGATGCGA ginS.r TACCAGACCAGTGAAAACCTAAC
serS.f gtaaaacgacggcaTTCCAGGCACGTCGTATG serS.r CGACTCACCTCAGCAGC

asnS.f gtaaaacgacggcaTCGACCTTCCGCATATTAAAAAAG asnS.r TGCTGGCCTGAATTTCAAATTG
tyrS.f gtaaaacgacggcaCTGATGCAGGCACTGGTC tyrS.r CAGGTGTGTAATTTATCAATGGCG
pheT.f gtaaaacgacggcaGTTGGCGTAAATCAGGTAGTTG pheT.r GCGTTTTCGACCCGGC

pheS.f gtaaaacgacggcaTTGAAAAATAAAAAGCCTGTCTCATCA pheS.r GAGAGACATCAATCGTTTCCGC
thrS.f gtaaaacgacggcaAGGTACAATCTCCCTTTTTTTAGTGT thrS.r GGCCGATTGCCATTTTGG

aspS.f gtaaaacgacggcaACTCCGCCGCACG aspS.r TTCGCGCATGGCAGC

argS.f gtaaaacgacggcaTTCAGTAAAAGCGTTAATTTACCCTG argS.r CATGTTCAGCCAGGAATGC
metG.f gtaaaacgacggcaGTCTTCTCCGGTATTCGTTCTG metG.r CCGCTGCCGCAGC

gitx.f gtaaaacgacggcaGTTCATCACGCTATTCAGGC gltX.r CAAGTTTGCGAGTTTATTCAGAACA
hisS.f gtaaaacgacggcaAAATTGATGACCAACCACGGC hisS.r CCAGCGCACCATAAGTATTTTTATT
alaS.f gtaaaacgacggcaCCAGCGTTTTCTGCTCTATCG alaS.r TGCCCAGCATTTCGAAGAA

lysS.f gtaaaacgacggcaTTCCTGGATCAGGTTGCC lysS.r GCTACCGCGCCACC

fmt.f gtaaaacgacggcaAAAGCATCGGTCATTGATACGG fmt.r CAGGTAATGCACGGTCCG

trpS.f gtaaaacgacggcaATGTATGGTCATCTGAAAGGTGAAG trpS.r AATTTTCAGTAAATTGAATATTTATATCTTCAGGAATT
glyS.f gtaaaacgacggcaAAGCTGGAGCCGTACTTTAC glyS.r TGTTTAACTGTCCAACTTTTTGGG
glyQ.f gtaaaacgacggcaAATCCGCTGCCGCTG glyQ.r TTCTGCCGCTTTGCTCG

valS.f gtaaaacgacggcaGAAGATGAGCTGGCGCG valS.r CGTACCACGGTATGCTTTATCG
rpsB.f gtaaaacgacggcaGCAAACAACCTGGGTATTCC rpsB.r TTACCAGGGATGCGGTAATTTC
rplC.f gtaaaacgacggcaGGTTCTATCGGTCAGAACCAG rplC.r TGGTCCTGCGGACGAG

rplL.f gtaaaacgacggcaCTCAGATCGACCGCCTG rplL.r GAGCAGCCGGTGCAG



