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Requirement of factors invoved in the initiation process
in the reconstituted cell-free protein synthesis system (PUREfrex®)
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Abstract 1. Formation of 70S initiation complexin E. coli
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KT EIcHRFABRA T OBREICOVWTIRE LR R ZH/ET 2o R / - binds the A-site in the 30S subunit and prevents binding of aminoacyl-tRNA.

« binds formylmethionyl-initiator tRNA and promotes it the entry to the P-site in the ribosome.

- is expressed as 3 isoforms (a, B, B’) from in-frame initiation codons of infB gene.
Initiation Factor 3 (IF3)
3’  binds to the 30S subunit and prevents association of the premature 50S subunit.

« enhances the accomodation of formylmethionyl-initiator tRNA to the P-site.
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Are three IFs and formylation of the first methionine essential for translation in PUREfrex?

2. PUREfrex® 3. 10-CHO-THF, MTF and IFs

PUREfrex® is based on the PURE system. , S * 3-1. (+)/(-) 10-CHO-THF 3-2. (+)/(-) MTF 3-3. (+)/(-) IF1, IF2 or IF3
The PURE system is a reconstituted cell-free protein synthesis system, which PUREjrex'2.1
consists of only purified factors necessary for transcription, translation and (+) or (-) 10-CHO-THF, MTF, IF1, IF2 or IF3
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Ref; Shimizu Y. et al. (2001) Nat. Biotechnol., vol. 19, p. 751.
- Formylation of the first methionine was not necessary for translation.
< Construct of the template DNA> ] ]
« All of IF1, IF2 and IF3 were not essential for translation.
T7 promoter AT-rich SD ORF o IF3 was the most important factor for efficient translation.
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4. Initiation codon and IFs 5.IF1 at lower temperature
PUREfrex"2.1 Initiation codons in E. coli PUREfrex"2.1
-) IF1,IF2 or IF3 ]
(+) or (-) or ATG: 83% (+) or (-) IF1
with ATG, GTG, TTG or ATT as an initiation codon ITG: 3% ¢ incubation at 25 or 37°C for 1, 4, 8 or 24 h
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¥ incubation a or ATT: 2genes (infC (initiation factor 3), pcnB (poly(A) polymerase |)) + measurement of fluorescence of sfGFP
¢ measurement of fluorescence (sfGFP and mCherry) \
SDS-PAGE (DHFR) Ref; Blattner F.R. et al. (1997) Science, vol. 277, p. 1453.
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4-3. Synthesis of DHFR 6. Truncated IF2
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« GTG, TTG and ATT functioned as an initiation codon, albeit with lower synthetic efficiency than ATG. 0 20 40 60 80 100 120
« Synthesis efficiency in the case of non-ATG differed depending on the target protein. Fluorescence of sfGFP (% of control)
- IFs were not necessarily required for the protein synthesis even in the case of non-ATG,
except that sfGFP was not synthesized in the case of GTG in the absence of IF3 and ATT in the absence of IF2. ‘ Efficient translation was possible with truncated IF2 containing N2 domain and C-terminal region. '
Conclusion

« All IFs and formylation of the first methionine are not essential for translation in PUREfrex, but IF2 and IF3 are required for efficient translation.

 Codons used as an initiation codon in E. coli are available for translation in PUREfrex, albeit with lower efficiency.
« IF1 is required for efficient translation at low temperature and N-terminal region (1-288) of IF2 is not required for efficient translation.



