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Effect of N-terminal amino acid sequence on the protein synthesis
using a reconstituted cell-free protein synthesis system (PUREfrex®)
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Abstract 1. Introduction

PUREfrex®ld. KIEEE COY VNV BEERICHERRFZRELESUCEEBREEMIEY /M VEEHR (PURE system)
THB RIGBRDBRICED . EREIFRARATIMg/MLU EITERUEHN . BRI BT VINTBICE > TRELKELRSZ,ZIT B4R
BNV IVBEDT7 S /BEIPHEEDNADIERRIIN. VIV EBERMERICEZZEEICDODVWTHRTEESH TS, HE
DNADIEEFLFTNICDOWTIF NKRIFEBOIARVZATHAZWIRVICTZEEREMNEMNT EE DN >TWD AFKEXTIE B
B5 VI BEDONKIHBEIBRD 7 S /BEIIN. FVINVEERICEZ D EICDWTHRET %,

AEFEDY VN E%23.30.37°CTERLIEECSE . 37° CTDEREICT T 223° CTOEREN Y V/INVEICL>TER>TL
feo NRiImTEIR CIIAIEEHOREZLG T I /BEHIBIFRICEHIICEIK 2ENRESINTNS,23°CTOEREIMED > focsTGFPDONKimD
ECFIEMSKGETH D ABBICT VY YD FEET . FIT. 2DV VIV MDT7 I /BRICERUZEEE%Z23.30,.37°CTERK
U FDOEAXLEZLR U ZDORREAIBEORERTI/EE(Y, H, N) ICBHUZEFEN AIEO/NSWII /B (G, V, A)DETE
HBEDERENEL B FOAVVICEBULEEERIFITFER (U )ITHU.37°CTIEFHN30%EWEREL > ch . 23°CT
I8EULDERENBENI o ISIC.23° CTEREMMEN > 2T IVAY T AR T 75 —EDNKIFICSIGFPTERENEI > 12
SKYZMIMUTERITDEERENERUco— A BIRREWRICEEZSZD2EREINTVWE2EBD7 I /BEICOWTHEHE
BRORBRZITH O ABHDO7Z I /BRERSLDE. EREICEZIDFEII/NESD > fco U LDIERDI S PUREfrexz AWLWTY VI
VBZERTBRIE.TVINVEICE > TREINKIG P S /BRI ZHETHIETEREZIEINTERIENTRE I NI,

Ribosome 5/ 1ino Acids

PUREfrex® is based on the PURE system. Translation Factors
The PURE system is a reconstituted cell-free protein synthesis system, which

%} tRNAs NTPs

consists of only purified factors necessary for transcription, translation and
energy regeneration. Ref; Shimizu Y. et al. (2001) Nat. Biotechnol., vol. 19, p. 751

« One of the challenges;
Differences in the synthesis efficiency depending on the proteins
« Background;
« The 3rd to 5th amino acid residues in the N-terminal region are important for efficient translation.
 Large amino acids, which are encoded by AT-rich codon, facilitate early elongation reaction.
Ref; Verma M. et al. (2019) Nat. Commun., Jia B. et al. (2021) Sci. Rep.

« Aim of this study;
Evaluation of the effect of amino acids in the N-terminal region on the synthesis efficiency
at 23,30 and 37 °C.
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The amount of synthesized sfGFP, especially at 23 °C, differed depending on the fourth amino acid.
When the fourth amino acid was a large amino acid such as Tyr or His, the amount of sfGFP was increased compared to Gly.
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3-3. Synthesis of sfGFP with a different amino acid at the second position
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« When the fourth amino acid was Gly, the amount of sfGFP synthesized at 23 °C differed depending
on the second amino acid.

« When the fourth amino acid was Tyr, there was little effect of the second amino acid except for Gly. Addiotion of Ser-Lys-Tyr at N-terminal region significantly increased the amount of synthesized ALP.

Conclusion

- The efficiency of synthesis especially at low temperature varied from protein to protein.
- The fourth amino acid of sfGFP significantly affected the synthesis efficeincy at 23 °C. —}

- Addition of Ser-Lys-Tyr to N-terminal region significantly increased the amount of synthesized ALP at low temperatures.

« Why does the fourth amino acid affect translation at low temperature?

« Would the same result be obtained when expressed in E. coli?



