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Abstract

PUREfrex(d. KIBE CHYV/I\OBEMKICES5 T DdRF BB UICEMRY VIO
BERR (PURE system) THD, RIGBRDARICED, EBREIFHRAT] mg/mLiE
EFXTIBRUTED., RINEDEALETTIRREE DA I RIL T 1 KA Y XS —EDFRNIC
KD ARRBYI A4 REESBEY VIO B Z., EHETEN I DI EHUREEEDTLY
Do —AC.BHRHDELULWIVINOBHEAELTWVWD, AIZE, EiLIETOVUVEE

(Pro-Pro-Pro¥Pro-Pro-Gly’a &) ZEE—ED Y VINOBETH D, ZDKS1RERS!
HETYVIVVEDEERICH T, KIGE TIXEF-PEIFE (XN 2EEREAFDRESHHSN

TL\BH\ IRITOPUREfrex(T(FEF-PIXEEXNTULVELY, ZZ T, PUREfrex(CH (13
EF-PDRIIIRZ. EHe UTcProfEZ 8T Y VIO BDE/M THREELTZ, EF-PIE. 34
MDY VRIFEICBIUIVIMEEWSERREMZR (IO BEDBEIC KDEWERIE
ENRANDEZEICDWTHINTC, ZDHER. AIZ X KEBEDPTkBYVINOBDEK
Tld. RIEENDEF-PZRINUIZIZE THRMDUEEKRFHICEHEIIER U IWMDIR
ITEREHNRMINDIZECK U TN 7ETTR 7z, BRIEF-PTIERIMRENE 5[
BARU IUMODFRIITH2.1ED0.7mg/mLDERENF SNz, —A. &t UTcProfic
A EFXEVWDHFROEK TIE mIIMRIFESNED oz, TDEKSIC, EF-PDERND
[CKDPUREfrexCBM CTEDI VI VBDURNESICIEN DI ENRAFEND,

2. PUREfrex® 3.

1. Preparation of EF-P

E. coli EF-P is one of translation factors.

EF-P has a promoting activity for the peptide
bond formation between the first methionine
and the second amino acid and the
elongation of consecutive proline residues (3
or more prolines).

Lysine at 34th is post-translationally
modified to p-lysllysine by EpmA (YjeA/GenX)
and EpmB (YjeK) and the modificatioin is
important for its activity.

Eukaryote has a homolog (elF5A) and

specific lysine residue in elF5A is
post-translationally converted to hypusine.

Method

PURE frex"2.0
PUREfrex® is based on the PURE system. The PURE system is a ! + modified or unmodified EF-P
reconstituted cell-free protein synthesis system, which | + each DNA (DHFR, AmiB, PfkB, Ggt, IL6 or Pro-GFP)

consists of only purified factors necessary for transcription,
translation and energy regeneration.

PURE frex’

} Ribosome Amino Acids
® V) V Translation Factors

4.

4 incubation at 37°C for 4 h
4+ SDS-PAGE or Fluorescence measurement

Synthesis of DHFR

déb tRNAs NTPs
Advantage

DHFR | no Proline stretch

e Low level of contamination
* Easy adjustment of

the reagent composition
e PCR product usable

as a temlplate DNA

(Ref; Shimizu Y. et al. (2001) Nat. Biotechnol., vol. 19, p. 751)

The current PUREfrex does not contain EF-P.
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Addition of EF-P did not affect at all on the synthesis of DHFR.

6. Synthesis of proteins conataining Pro-stretch
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(PDB ID: 3A52)

IMLDGEPYAVEASEFVKPGK (m/z=727.3703 Da, z=3)
IMLDGEPYAVEASEFVKPGK*GQAFAR (m/z=980.1765 Da, z=3)

Overexpressed EF-P was modified
only when EpmA and EpmB were co-expressed.

5. Synthesis of Pro-GFP
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The amount of the synthesized products were reduced by insertion of a proline
residue immediately after the first methionine.
In case of 3 and 4 prolines, addition of EF-P increased the yield.

PfkB (E. coli)

GTGCCACCACCGGTG
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Western blotting with anti-FLAG
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AmiB (E. coli) Ggt (E. coli)
GTGCCGCCACCGCCTCCTCCGLCGCCCGTG GCGCCTCCTGCGCCGCCCATC ATGCCACCGCCATCC
129 v P P P P P P P PV 138 26 AP P AP PV 32 20 M P P P S 294 242 v P P P V 246
kDa / kDa
100 |— — 100 |— o
i) UG R 75 M e S0 S5 22 SR BE SR SR S0 B B -
P emmmmm======="t"AmiB o S22 '
37 8 _(456 kDa) 37_‘:..'::::—-————-——:::::‘th
(41.8 kDa)
25 — = EF-P 2> p — 3« EF-P
20 7 o 20 [B e o —————— ——— -
b= T 3T+t T T T T T . lE=m====s========
10 } g —_ E ]o.‘::'—-’-—r.—:f? ﬁﬁﬁﬁﬁ o
0 0.03 0.3 3 0.03 0.3 3 . . . .
FFPMM To01 01 "1 001 01 EF-P M) 0001000 1 “o01 01 1
EF-P modification + - EF-P modification
g g
k k
s S 200 -
T - T o
g e 8 e
g b 5 h m . ——m
=3 =S o
K S — +modified EF-P ‘s 8 —— +modified EF-P
‘c:L-; 7 - ® - +unmodified EF-P § 7 - ® - +unmodified EF-P
(@) (@)
L < T T T T 1}

EF-P (uM)

EF-P (uM)

7. Synthesis of AmiB at various Mg?* concentration
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Mg?2* conc (mM) 9 12 15 18 21 Mg?* conc (mM) 9

Translation efficiency was affected by Mg?* concentarion.
Effect of EF-P was larger at lower Mg?+.

EF-P (pM)

Proteins containing proline stretch could be synthesized using PUREfrex even without EF-P.
Addition of EF-P increased the amount of the products.
Modified EF-P was more effective than unmodified EF-P.

Summary
PUREfrex TOZ7 OV VERENERLUILIVINOBDERK
-EF-PZ R0 2L, EEN1.5-2 B2 E(CIBN0,
WHIZHR(E BT DY VINDBIC K> TELD,
ANIENR(E. 7OV VERE ORI (FITERF UL,
- EF-POEIERIZBEEDN(XB TER LD, BISREBEM(C KD MEDEN,
-NERIRDT OV VIEREL. BRICKEREEZSZ D8N B D,
- EF-PZARIIUEL<TH. Mg 2E TEKAEE,




