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Abstract 1. PUREfrex®; based on the PURE system technology ~ Example of Protein Synthesis
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7§|J) (FBIED HBIRSDEFIDR S (E, FIBRDAR—F —BRIIPERT DRIGRERICEO>TRB > K DHFR: Dihydrofolate reductase  a-Syn: a-Synuclein
. N =p/ay S, M — =g - . GFP: Green Protein  bR: i i
TC\ SDE?UJ:;}IL@@ER{EJ\EEE§U ('rijJHEﬁlJ) (L»ct D%Eizb\iéﬂﬂﬁ'ﬁc.t%ﬁb\aﬁ_o Ref.1; Shimizu Y. et al. (2001) Nat. Biotechnol., vol. 19, p. 751. B-Gal: p-Galactosidase MDH: Malate Dehydrogenase
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1. Effect Of N-terminal codon < Thelamount of'pr:oqft:ct synthesuef:l frlom the < Relationship between protein synthesis and N-terminal sequence >
template DNA with different N-terminal codon > GC content mRNA secondary structure
Met | Glu_| val | GIn | Leu | Val [
’Trastuzumab Fab HC‘ R - R o 71 o 16 7 AT - "1 R=o0s6 AT
|66 [ 6rc [ cag | 16 | a1c 6 [Met [Glu [ val [ Gin [ Leu | val | (%) (kcal/mol) 6 ° R*=0.82 o . N:
EDGHED Ly AT (e [cml o[l malorr] 25 o0 - . %
Copcoce 23 ° Major (e cm[ere[selerelere] 56 47 i3 1 23 ] 3
[as] % 4 GC [ar[ens[era[eas[aic]erc] 61 -39 E& 44 E5 44
£ E 3 g< g<
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Frequency =s =%
14 14 1
F,M,Y,H,QN,K,D,ECW 65% 50% 35% 0% ;
I I ] | 0- N GC o T o T T 1T T T 1
LLV,SPTARG 35% 25% 15% 0% AT Major 2 6 4 2 0
GC content (%) (from +1 to +18 nt) AG (kcal/mol) (from -14 to +18 nt)
Frequency is calculated from Codon Usage Database Yield: 0.6 m
; ) ; :0.6 mg/mL X - - -
in Kazusa DNA Res. Inst. (E. coli W3110 strain) Tested clones: 56/384 clones | AT-rich codon > Major codon @ 5’-terminus of ORF I
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2. Effect of codon used at entire and 5’-terminus of ORF 3. Effect of 5’-UTR
a-Synuclein | 140 AA 223 AA CLDN1 | 211AA
5|2 oy 2 5|2 5|2 & [ oy = 5|2 oy 2 5|2 oy 2 5|2 5|2
o 1 T | o 0 2 2 o 0 3 3 T 1 1 7 6 1 2 TT| 8 5 Tcr| o 2 9 5 o 3
1| o [WTec] o | o 2 | 2 0 o 2 [ 2 JilTec] o | 2 3| a 3| 2 mic| o [ 3 BlTec] o [ 2 0| a 8| 5 ‘ AAAAAAAAAA (A10) ‘ ‘TAAGGAGGTG (Stm“g)‘
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oo cc| o [ 1 o1 oo o2 el o [ 1 53 65 ar| o2 e o |1 oo 73
o | o [cee] o [0 1o 0o o |2 |\fcce] o [ 13 55 ac| o | 2 Wlcee] o | 1 0o o a * AAG (Weak)
0 0 CCA| O 1 2 2 0 o 0 0 A | 0 2 o 3 0 0 CTA| 0 0 Al o 2 0 3 o o
33 cc| 5 |3 4|4 oo 201 G| 9 | 5 0|7 o [ 1 a6l 22 [ 11 el 10 6 96 oo TTAACTTTAA
2 1 ACT| O 1 1 1 0 1 6 7 ACT| O 3 5 5 0 2 ATT | 13 | 8 ACT| O 2 1 2 0 2 . OV . .
o [ | e 0 | 5 > s 7 o |face s | o T 03 me| o |5 |oface| 12| 6 3T 3 s Ref.3; O'Connor M. et al. (2001) Nucieic Acids Res., vol. 29, p. 1420.
oo N aca| o | 1 7|8 oo oo aca| o | 2 13 [ 10 oo ATA| 0 | 0 S aca| o [ 1 716 ofo Ref.4; Takahashi S. et al. (2013) J. Am. Chem. Soc., vol. 135, p. 13096.
22 AcG| 0 | 3 65 oo 33 aG| 3 |5 o3 oo ATG| 8 | 8 acG| 0 [ 3 o1 o]0
9 5 GCT| 0 4 2 3 8 6 9 5 GCT | 1 2 9 6 4 3 GIT| 0 4 GCT| 0 4 6 4 o 6 . H
o |4 ilcccl 0[5 32 97 o [a |Jlecc] 6 |3 1] a 43 arc| o |3 Pilecc| 0 6 o2 177 ’ Currently used construct; (+) - G - Medium ‘
o[ 2 lccal 0 | 4 EEE o2 o |2 Mccal o | 2 1913 o [1 aral 0 | 2 |G| o | 5 54 o2
9 7 GCG| 19 | 6 7 5 o 2 8 6 GCG| 5 5 6 0 1 GIG| 15| 6 GCG| 23 8 0 1 o 2
< Effect of Epsilon, Spacer and SD sequence >
Met [ Asp | Val | Phe | Met [ Lys [ Gly | Leu | Ser | Lys C AG Met | Ala | Phe | Thr | Val | Thr | Val | Pro | Lys | As; GC AG Met [ Ala [ Asn [ Ala [ Gly [ teu [Gin [teu [teu T aly GC AG
(%) (keal/mol) (%) (keal/mol) (%) (keal/mol) Comparison of spacer region
Major [ATG| GAT [GTG | T7c [ATG | AA| GGT [CTG [ AGC [ARA|  Major | 40.0  -5.4 Major [ATG[GcG [ 77 [Acc [6T6 [ Acc [GTG [ccG [AAA[GAc|  Major | s67 a0 Major [ATG[Gc6] anc [aea[Gec|cte [cAG [cTG [T [G6C]  Major | 733 -6.6
Major AT [ATG| GAT | GTA | T7T [ ATG | ARA | GGT [CTG | AGC [ARA|  Major | 333 3.6 Major_AT [ATG | GCT [ TIT [ AcT [ GTA [ACA | 6TG | CCG [AAA[ GAC|  Major ] 433 51 Major_AT [ATG|GcA | aaT[Gca[GGA| T7a [cAG[aTG [cTG [G6c]  major | 533  -6.4 160
W3110_4 [ATG | GAT [ GTA | TT7 [ ATG | ARA| GGT [CTA | AGT [AAA| w3110 | 267  -3.6 W3110_2 [ATG[ 6cT [ 177 [AcT [GTT [ACT [GTA[CCA[ARA[GAT|  w3tio | 333  -20 W3110_1 [ATG | 6CT [ AAT | A | G6T [ T7A [CAA[TTA [TTA [G6T| w3110 333  -1.6 a Il Spacer; G
W3110_6 [ATG | GAT | GTA | TTT [ ATG | AAA [GGA [ TTA [TCC [AAA]  wsii0 | 267  -5.7 W3110_3 [ATG[ GeT [ 177 [ AcT [ GTT [ AcT [ GTc [CCG [ARA[GAT]  w3ii0 | 400  -42 W3110_2 [AT6 [ ocT [ AAT | G | 6T [ T1A [CAG[cTG [CTG [G6E] w3110 | 533  -7.5 g 1404 1 SpaceriA10
W3110_1 [ATG | GAT | GTT | 177 [ ATG | ARA| GGT [TTA [ TCT [AAA|  wsii0 | 233  -65 W3110_4 [ATG[ GeT [ 177 [ AcT [GTA [ACA| GTc [ccG [ARA[GAT]  w3iio | 400  -33 W3110_3 [ATG] GcT [ AAT | Gea| et [ T1A [CAG[cTG [CTG [G6E] w310 533  -7.3 % = 1201
W3110_8 [ATG | GAT [ GTG | T7C [ ATG | AAA [GGA [ TTA [TCC [AAA] w30 | 233 7.2 W3110_6 [[ATG[GCG | T7T [ACC | GTG [ ACC | GTG [ cCG [AAA[GAT| w3110 | 533  -4.0 W3110_5 [AT6 [ 6¢6 | AAc |GG |GG | cT6 [cAG[cTa [CTG [66C] w310 | 733 -66 -‘:E E 100
..:T £ 804
preferentially use the most frequently used codon (designed by Supplier A) GC (%); GC content calculated from +1 to +30 nt. g é 60
<
use the codon according to the codon usage in E.cofi W3110 starin (designed by CodHonEditor (Ref.2)) AG (kcal/mol); Minimum free energy calculated from -20 to +30 nt. g 40
Ref.2; Takai K. (2016) Nucleosides Nucleotides Nucleic Acids, vol. 35, p. 223. § 204
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37 —le bl o 37_la T e 7 @ (PUREfrex 3.0; next version of PUREfrex under development)
Comparison of presence or absence of Epsilon sequence
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B A 1 © N L) . . o .
O A A XA TR Y TSI RS GRS Y ISR GRS R T Medium > Strong > Weak > (-) in case of G
N 6’\\ 6’\\ 6’\\ 0’\'\ A\ PO NN SN S S N
NGO AEOERER NS ¥ Strong > Medium > Weak > (-) in case of A10
J .
~ Epsilon sequence;
( . ) (+) > (-) inall case
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