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1. Product overview

The Remarkable Yield Translation System (RYTS) Kit is a cell-free protein
synthesis system. This kit includes an E.coli extract and all essential components
for coupled transcription/translation reaction.

The RYTS Kit contains the E£.coli Lysate, which is prepared according to unique
method developed for highly efficient production of extensive protein by RIKEN
(1-4). ProteinExpress Co., Ltd. has been licensed to distribute this method by
RIKEN under JP patent No. 4477923.

2. Product features

Synthesis of recombinant protein using RYTS Kit is highly efficient, convenient
and quick. Maximum vyield of protein can reach 150 ug per the 300 ul reaction.
Furthermore, this kit is available for the expression of protein with unnatural
amino acid by exploitation of CloverDirect ™ tRNA Reagents for Site-Directed
Protein Functionalization. CloverDirect™ allows the incorporation of unnatural
amino acids at defined positions of proteins using /in vitro translation (see page 8
for details). If you need more information on CloverDirect ™, please visit our web

site. (http://www.proteinexpress.co.jp/e/products/index.html).



3. Kit contents

No. cap color Contents Q'ty Storage
1 white E.coli Lysate 5 tubes
2 pink 2x Reaction Mix 5 tubes —80 °C
3 blue Methionine 1 tube
4 orange Enzyme Mix 1 tube
5 green CAT Control Vector 250ng/pl 1 tube —20°C
6 clear Nuclease Free Water 1 tube

Storage condition

Store at appropriate temperature indicated in the Kit contents. Avoid multiple
freeze-thawing cycles and vortex, which may cause for decrease of protein
productivity.

4. Before using this kit

4.1 Template considerations

It is able to use circular DNA, linear DNA and mRNA for the protein synthesis
using RYTS Kit. Use a DNA template and mRNA with high purity (Abs260 /
Abs280 > 1.8).

4.2 Requirement of nuclease free environment

To eliminate nuclease contamination, you should wear gloves when preparing
reaction mixture, reaction tubes and pipette tips should be nuclease-free. Avoid a
template DNA or mRNA solution from contamination of nucleases.




5. Construction and preparation of expression template

5.1 DNA template

The DNA template (circular DNA or linear DNA) for protein synthesis should be
contained that a protein-coding sequence be under the control of a T7 promoter
and located downstream of a ribosomal binding site (RBS) sequence. Additionally,
T7 terminator sequence is located at downstream of the coding sequence.
Distance between T7 promoter and start ATG should not exceed 100 base pairs,
and also distance between the RBS sequence and start ATG should not be more
than 5-8 base pairs. Please refer to Figure 1 for an example of the DNA template.

e e Se=rem— e r———

Figure 1. An example of template

In case of very low protein yield, optimization of nucleotide sequence (codon
usage, addition of N-terminal tags, etc.) is required to improve protein
productivity. We recommend the use of ProX tag, which is original N-terminal
peptide tag developed for efficient expression in E£.coli cell-free protein synthesis
system. ProX tag sequence is indicated at Figure 2.

(A)

(B)

ATG | ProX 89, e SENE i Misi2g TN

Figure 2. (A) ProX tag sequence, and (B) an example of template




5.2 mRNA template

Messenger RNA, which is generally synthesized from circular or linear DNA
template using commercial transcription kit or RNA polymerase, is also available
for RYTS reaction. In such case, the DNA template for transcription of mRNA
should be also constructed according to section 5.1 DNA template. But, the T7
promoter, which is recognized by T7 RNA polymerase, can be replaced to other
promoter recognized by other RNA polymerase (e.g., SP6 promoter recognized by
SP6 RNA polymerase).

5.3 Related products
Cloning vectors for the construction of circular template DNA with ProX tag
*pROX-FL92.1ttt / Product Code: # TS013

Linear template generation kits for the construction of DNA template with or
without ProX tag and His-tag

-RYTS Linear Template Set for £.coli (His-tag) / Product Code: #TS001

*RYTS Linear Template Set for £.coli (ProX-tag) / Product Code: #TS002

Transcription kit for preparation of mRNA
»T7 RNA polymerase / Product Code: #RP6T7




6. Protein synthesis

6.1 Additional material and equipment required

-DNA template (circular or linear) or mRNA encoding the protein of interest
Nuclease-free microcentrifuge tubes and pipette tips

-Incubator, water bath or shaker with thermal controller

6.2 Standard procedure
1. Remove the reagents of this kit from freezer, and allow them to thaw on ice.

2. Set up the following reaction on ice in a nuclease-free microcentrifuge tube.

Cap No. / Cap color / Regents volume

1/ white [/ E.colilysate 100 pl

2 / pink / 2x Reaction Mix 150 pl

3/ blue / Methionine 3l

4 / orange / Enzyme Mix 15 pl

a) circular DNA or linear DNA a)0.4-1.0 ug
b) mRNA b) 50 — 100 pug
6 / clear  / Nuclease Free Water up to 300yl

3. Mix thoroughly by pipetting several times, then incubate the reaction at 30°C
for two hours.

4. After reaction, store the reaction mixture at 4°C for short term storage.

Note;

We recommend performing additional reaction using “CAT control vector” in this
kit for positive control of the reaction. CAT assay, an enzymatic assay for
quantification of chloramphenicol acetyl transferase (CAT) activity, is available for
measuring typical productivity of this kit. If you wish to use CAT assay, please
refer to the previous released article (5).




6.3 Evaluation of produced protein activity

To evaluate performance of RYTS Kit in comparison to a competitor’s cell-free
protein synthesis kit (Kit A), activities of Green Fluorescent Protein (GFP)
resulting from protein syntheses by these two kits were determined. After these
reactions, the fluorescent intensities of each reaction mixtures were measured by
a fluorescence scanner. It was shown that the obtained fluorescent intensity from

RYTS reaction mixture was 3-fold greater than from Kit A reaction mixture (see
Figure 3).
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Figure 3. Comparison of produced GFP activity
Applied volume : 50 pl of translational reaction mix
Fluorescence detection (Ex : 488nm / Em : 520 nm)




7. Combined application of RYTS and CloverDirect™

7.1 About Clover Direct ™

CloverDirect™ tRNA Reagent for Site-Directed Protein Functionalization allows
the incorporation of unnatural amino acids at defined positions of proteins using
a cell-free protein synthesis system (6-10). The protein with unnatural amino acid
will be obtained within a few hours just by adding CloverDirect™ reagents and
DNA template having an amber stop codon (UAG) or a four-base codon (CGGG)
to a cell-free protein synthesis system. In our product lineup, transfer RNAs
charged with unnatural amino acids containing fluorescent groups, biotin, PEG,
photo-cross-linker, etc. are available (see page 10). For more information about
CloverDirect™, please visit our web site.

(http://www.proteinexpress.co.jp/e/products/reagent_e/reagent_top_page_e.htm)

7.2 Standard procedure using with CloverDirect™

CloverDirect™ reagent contains lyophilized unnatural aminoacyl-tRNA and tRNA
buffer. Dissolve unnatural aminoacyl-tRNA with tRNA buffer, and mix with
template DNA (or mRNA) and reagents of RYTS Kit. Typical reaction using with
CloverDirect™ is indicated below.

Cap No. / Cap color / Reagents Volume

1/ white / E.coliLysate 100 pl

2 / pink / 2% Reaction Mix 150 pul

3/ blue / Methionine 3l

4 [/ orange /[ Enzyme Mix 15 pl

a) circular DNA or linear DNA a)0.4-1.0ug
b) mRNA b) 50 — 100 ng
Dissolved unnatural aminoacyl-tRNA 10 pl

6 / clear / Nuclease Free Water up to 300ul



7.3 Expression of site-directly labeled proteins

A typical result of the protein labeling using RYTS and CloverDirect ™ TAMRA
(Product Code, #CLD02 and #CLDO06) is shown in Figure 4.
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Figure 4. In-gel detection of produced TAMRA labeled proteins

2UAG: UAG codon is inserted after initiator AUG codon  ProX tag*: ProX tag is fused to the N-terminus
Applied volume: 0.25 pl of RYTS translational reaction mix ~ White arrow: TAMRA labeled proteins

*ProX tag is original N-terminal peptide tag developed for incorporation of unnatural amino acids (11).



7.4 Related products to Site-Directed Protein Functionalization

Cloning vectors for the construction of circular template DNA with ProX tag
*pROX-FL92.1amber / Product Code: # TS011

*pROX-FL92.1cggg / Product Code: # TS012

CloverDirect™ tRNA Reagents for Site-Directed Protein Functionalization

Site-Directed Fluorescence Labeling
CloverDirect™ CR110-X-AF-tRNA
CloverDirect™ HilLyte Fluor™ 488-AF-tRNA
CloverDirect™ TAMRA-X-AF-tRNA
CloverDirect™ ATTO 633-AF-tRNA
CloverDirect™ ATTO 655-X-AF-tRNA

[5-CR110-X : Abs/Em = 498/521nm]
[HiLyte Fluor™ 488 : Abs/Em = 497/525nm]
[5(6)-TAMRA-X : Abs/Em = 546/575nm]
[ATTO633 : Abs/Em = 629/657nm]
[ATTO655-X : Abs/Em = 633/684nm]

Site-Directed Biotin Labeling
Clover Direct ™ Biotin-AF-tRNA
Clover Direct™ Biotin-X-AF-tRNA
Clover Direct™ Biotin-XX-AF-tRNA
Site-Directed Post-translational Modification
CloverDirect™ Lys(Me)-tRNA
CloverDirect ™ Lys(Me;)-tRNA
CloverDirect ™ Lys(Ac)-tRNA
Site-Directed Unnatural Mutagenesis
PEGylated amino acids
CloverDirect™ PEG4-AF-tRNA
CloverDirect™ PEG8-AF-tRNA
CloverDirect™ PEG12-AF-tRNA
Closs-linking amino acids
CloverDirect™ BPA-tRNA
CloverDirect™ AcPhe-tRNA
Photo-isomerizable amino acid
CloverDirect™ azoAla-tRNA

[Biotin]
[Biotin-X]
[Biotin-XX]

[&methyl-Lys]
[e-dimethyl-Lys]
[e-acetyl-Lys]

[Methyl-PEG4]
[Methyl-PEG8]
[Methyl-PEG12]

[ p-benzoyl-phenylalanine]
[ p-acetyl-phenylalanine]

[pphenylazophenyl-alanine]

For more information about CloverDirect™, please visit our web site.
(http://www.proteinexpress.co.jp/e/products/reagent e/reagent top page e.htm)




8. Troubleshooting

Low or no protein production

1) Expired Kit
2) Inappropriate storage
condition

3) Nuclease contamination

4) Difficult to produce the
target protein using
E.coli cell-free system

Use before expiration date.

Store this product at appropriate temperature, and
avoid multiple freeze-thawing.

Nucleases markedly influence on productivity of
protein (See section4.2, page 3).

Addition of ProX tag to the protein N-terminus
may be effective (See page 4).

Low or no activity of protein

1) Disulfide bond is
essential for the protein
activity

2) Post-translational
modification is required
for the protein activity

3) Protein folding is not
correct

Addition of oxidized glutathione may be effective.
The adequate concentration of oxidized
glutathione is ten millimolar.

In E.coli cell-free system, post-translational
modification activity such as glycosylation and
phosphorylation is lacked.

Lower reaction temperature may be effective for
correct folding. Otherwise, please try to
investigate refolding condition.

If your trouble is not improved according to the troubleshooting, please co
ntact us (See page 14, Contact and support).
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1. HaME

AEBE KEEEOBEMBEOMBMZ AEERTIHILLL ANV EERE
TABI OB IN-KRGREEMEIVNNVEERFTIYNTT . SE-FIRR RS (22
BERRNEETEAET DT, AN\ VEER DR L7375 DNA > mRNA # &S
RICIA ST, BECRELIVNNVEARESNEITITITENTEET,

AERIZEFNDIKBEBEHER(E coli Lysate) (X, [RELIBEDAV/INOE
FEEITNEIKERTHILEFBEMNELT, I TBUEABLEMERICTRRES
NFELE 19, ZOFETRABMINT Ecoli Lysate [, 2 /\VB#EERETISERS
N, INFETEREGEEFEE L IFTWET, F=. CloverDirect ™ H @ EEHIZTFIA
WK ET AV EDTI/BO—DORRABZTETEHEINEVRA U
FHAVINIEENEIERTHIENTEET,

2. BRORH

A ETIE, 300ul DERRERHTI=Y. &K 150 pg DRIV INIENEHAIEET
T F - BERRV IR —BARICDELGHAEEEZ SO EM N REBINIE
(X FENYIAVHE 156kDa UT)ERRIAEWEE, BICEDRE KD
WG REFHEI(8~24 BR)DERMKRIGEIT O TN EIZ&Y, ZU VB
DEREEZHBEULICERSELHILLAAEETT 9, ERNGHEIZTOEELTIES
FULEDHLE TSI GHELEDLESE p.16),

AREFRIZEEND E.colilysate DREHIFXFVYXILT7—EEEE, KIgIZHIZ
SNTHYFET, ChiZkY., PCR EMEDEHIK DNA  mRNA 242/ 0E &
BOBELELTRANSCENTEEEHYEL, -, LRBIILT—EDEEIZLY
AREHLLYBVLBEMEHOSI RIEARKISEARTY . ERICH 100kDa
EFTCOIRIEAROEBNTENETS .

[@5EE) BV \IVBEDERE 100%RIT LD TRIINER A,

JAENAAIKRIEAL



3. #EmARE
B AEFEFENZED

NATIL No.  FyyJf HES ¥ RESH
1 =] E.coli Lysate 5
2 ES 2x Reaction Mix 5 —80°C
3 & Methionine 1
4 i) Enzyme Mix 1
5 fox CAT Control Vector 250ng/ul 1 —20°C
6 = Nuclease Free Water 1

[BEFEIZDOWT]

- FE.coliLysate: BIERRIGIZHELGRFEED KGE R ®

- 2x Reaction Mix: BB -BIIRRIGICHEBELGRE-BERESLAR

* Methionine: 72/BD—DAFF =0 DiER

* Enzyme Mix: BB -FIRRRGICHELEBREZESLAR

» CAT Control Vector: Chloramphenicol acetyltransferase (CAT) D& KZE1TI1=HD
AVMA—ILRISAT SRR E—

* Nuclease Free Water: XIL7—E27!)—K

B SEXREHE

1248
[@33E) LREFEHETORIYMTT, REORZ. +HI2TEETE,

JAAE NAAKRIGHL



4. CEAICHT->TITHBE=12K{CE
ABAETFANEEENULTORIZSBE TS,

1) BUNVBEQHRICIE, RERIZKEERITEILGVEDELEIISNET , JHOED
—DELT N RADRTFRAT E4 1T 5HiE%F p.6 TRNWLEFT DTS
SETIL,

2) RHRITERATLHE DNA FORARDOEE. RILT7—EDEHRIEES
DEFRADNENESIZEE DNA B ROFAMEITH>TTEL,

3) REFITEFEND E.coli Lysate BRU 2x Reaction Mix (&, EiGRLARE1T57=
LAV RNV BEEREEN R RIIBET W LET . AEFT OTFAIZHY=MGES
21X, BYDBRENDFTLT. BEEFERELTTILY,

5. 3V NVHAHRIGDHE

ARERICEFNIREFEZREALT, HoMLHFRL-HE DNAGRREHE S &
VEHERHR)LZOLIE mRNA Z2ZDEERITMASETT. B 1 OKIIT—D20D
RIEFa1—Th CTERENDEREICHVNVEERRIEEITICENTEET,

RREAR N
E SRR

- \ 4

J:LTranscription

{r—J/mRNA

' J:L Translation
&
one tube .%\, ci
reaction %® cﬁo

1:AXBRZEEALEAV/NVE
BRREDERXEK
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5. ANV BEEHDOEHE DNA /8
1) BRRER DNA (FSREK DNADEE

ARRIFERATIBRER L. T7 TOE—4—DFIHTIZHBTSXIK DNA &
TCITERLTTEN, BV NNV EEEFORIBIRIE RBS (URY—LKES
AMDDERICEE., bk &Y SFRAZ T7 Z—Rr—2—EHEBELTTILY,

T7 Promoter

2) ESREE DNAW=7ToTL—NDH%EH

AHRBE H2 DB DESGEE -FRRIG B ER/NROEBINZEL) =TTV
TL—raERLTE VN VBE BN AIEETY , T5ASK DNA 2B ETINE
MNEN=O. R DNA OEEDO-ODEEFHEZREMEATETYT .
[AEBF5E] V=F7ToTL—MER TV B TRLRRTELTEYET,

@ RYTS Linear Template Set for Z.coli (His-tag) / Product Code: #TS001

@ RYTS Linear Template Set for Z.coli (ProX-tag) / Product Code: #TS002

3) mRNA QiR

AEGE. mRNA ZRWVWT. AN\ VEEREITICENTEET . RO RNA
polymerase > mRNA &R FVEFZHEALTWEE, HoMLOHERLT:
mRNA 50~100ug & 300pul DRGSR —ILIZIA DT EIZE>T ZUNIBERRK
MAEEERYET . mRNA ZHEETHE MBIV N\VBERIL. BERKIEDH#E
BEFEMRBATHY—ILELTARBRESFIRAWNZOHGEIC. MRGEHRRICDAD
TRV RREICEREEDNET,

HBE.AVINVEERDAEBHELTISHAWESGEIZIE. DRY 2)TTH
MW LELHE DNA ZRVS A E TRIEEITHONAZEEZSBHLVLET,
[(ER)] SRBEZLYPTVESHIERES THERSN TS mRNA TIE,
AN EERRIEHBIHICEEINDIEN S VET O TITFET I,

0 AAENAARIEHL



4) ProX® tag ZRUL\/-EH&%EHT S,

AUONIBEDOHIZIE. KX VrDLSGEMBIVN\IVEERRTIE. EREHLE
BIZDBONELARSNENEDETENET, ZOESIHET—AADRLEELT,
BV /IVBED N KiGIC+HHTI/BHOEVWITES (RTFEET) &4,
BEREFEMEIEIHENTINVET,

BAREEND=ODRTFRETD—2EL TUMBFELT- ProX ™ tag (K] 3)

#BHEEFESI O N RGN 522580 =LET . ProX ™ tag [,
KGREMEIVN\IEERRGIZEVNT,. AREDENMEEZBONSLSKE
fELfzak U BAI TSN TEYET,
(C4BEHDE] ProX ™ tag (&, HHEABIFKLIZ2/RVBE VRS MEEIZBE S
[CSRANEITET . EVRAUMEEDIES KU ProX ™ tag #FHT 5L
[C&BEVRAUMEBIV NN VEAERDOMRFITOEELTUL p. 13 ITFEEHELEL
F=OTITSRTELY,

5 -| AUG | UCU | AAA | CAA | AUC | GAA | GUA | AAC | UUU | UCU | AAU | GAG | - 3

Glu | val | Asn | Phe | Ser | Asn | Glu

AUG MUM

B 3: ProX ™ tag MaRVEFIERRIV ANV MEES

O JAENAMAKIEH




6. Zv/UEAEETAr—

(i RELE{H0]
AUNVEEROHE: RIK DNA, EfHIK DNA F7-[& mRNA
RIEFa—7T: 1.5 ml tube (B /Y EEREMEHE)
RIGZET31= DT A T4 Fa2R—2—3 LTV +—F—/1\X

[REAEIH DT BEE]
n HEFLTKETERL, RISROBAREKETHFoTHES,

RIGEBROHEM (R 1)

NAT7IVEE(GFryT8) EHRRAES ER=E
1 (B): E.coli Lysate 100 pl
2 (%8):2x Reaction Mix 150 pl
3 (&) :Methionine 3ul
4 (¥%): Enzyme Mix 15 ul
% DNA 3% IRIK DNA F/IXE#HEK DNA | 0.4-1.0 ug
6 (FEHA) : Nuclease Free Water up to 300pul

[ EFIR]

(Stepl) K 1ITRIHEZZINEFN 1.5ml Fa—T~AN, ERYFoUTI12&Y,
BEANY -2 FETHAITEELTTSL, EEHIC 30°C. 2 BT
VINVBEEHRIBET>TTFEL,

[(DEE] RIERFISTANELLENKSITERYT(UTLTTE,

(Step2) RIGHKERDERZICANDISE ., EHOM, KEF:IL 4CTRELT
TV REREETIHEE. 20CU T TRELTTEL,
[DEE] FRERBORHREICKY, EHEELSI9/VELETEVE
TOT. RERBEOBECETEETIL,

¢ AAENAAKRTE4L



8% 1. 3N\ EERRIEOFES &
BRREDHERDEOHITAVIA—ILREETICEEZEMOLET . ERRIED
E:F{ﬁlitb—cs CAT /ﬁ'li/ﬁ& RI *?T‘iéﬁﬁklfw 2 *E;Ea)ﬁligﬁﬁll\f:bij-o

8% 1-1. CAT BEHRIEICKSEFE RGOV FA—)L
[CAT ;E8IE D JREE]
CAT(/OSL7z=a— LT EFIISURTIS—E)IET7EFIL CoA DT EF
WEEIOS LIz =O— )LIZEEBIEABERTTLUITORER),

Chloramphenicol + acetyl-S-CoA i» Chloramphenicol 3-acetate + HS-CoA

IS L7=a— )LD T EFILEIZEYAELT: HS-CoA ZE=E9 5T CAT
DEFEFHZATLET, HS-CoA OEOD>FA—ILEOBRHEREBRELL T,
DTNB #EHALET . KYHMAREBIZOEELTIE. [p.16; 118k 3. SEXFEKID
XHES 5) ESHETIL,

(Bl ZEiasHSHEIZ]

m 2TOEEIIKLETITOTESLY,

m [p.7;4. BV ROEEETArI—ILIIZHELY, CAT Control Vector ZALNT,
CAT AV NI BDEBRRIGEIT>TTELY,

m CAT AUV BEBRIHRIL. 4ACTHKEICHBELTEE, BRI HHLHM
[SAIEICFB-OTTELY,

m BEAEETHONDEEX. — B, RIGHEZEZ-20°CTERERFLTTIL,
BIERFEROBETIE, CAT EENEFETLETOT. ERGEENDHEL
BEICIE. RICEZDEHAEERENDLLET,

{hﬁﬁ BULV=EEIE-#28)
1.5 ml tube (A /N BEIERBEMNEFELLY,)
SHFHEE CER 412 nm DBIEMNBRELRED)
BEEIL CGEBE1cm D1D)
1.25 M Tris/HC1 pH 7.8
4 mg/ml DTNB [CAS No. 69-78-3] GAf#%:1.25 M Tris/HCI pH 7.8)
5 mM Acetyl CoA [CAS No. 72-89-9]
5 mM Chloramphenicol (50%I%/—ILiER&)
5% Polyethylenglycol 8,000 (PEG 8000 :F1#J4%F& 8,000)
85% Glycerol
0.5 M Dithiothreitol (DTT)
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REHE MR (&R2); 25 RibS
RS

4 mg/ml DTNB

5 mM Acetyl CoA

5 mM Chloramphenicol

[#&iRE] ERE
[0.4 mg/ml] 1 ml

[0.1 mM] 0.2 ml
[0.1 mM] 0.2 ml

Up to 10 ml with ultra pure water

CAT Dilution Buffer #5% (& 3)

RS

1.25 M Tris/HCI pH 7.8
5% PEG 8000

85% Glycerol

0.5 M DTT

(&R E] A=
[0.5 M] 4 ml
[0.5 %] 1 ml
[4.25 %] 0.5 ml
(0.5 mM] 10l

Up to 10 ml with ultra pure water

(&4EFIE]

(Stepl) & (%X 2) . CAT Dilution Buffer (& 3)ZFEIL TKEELY,
[ixE)] 23 REASEFARLTTFSEL, CAT Dilution Buffer 1%,
DTT #MAKLVRETHNIX, -20°CTH Yy BIRETHENTEET,

(Step2) CAT avbA—/)LERBRIG#EZ CAT Dilution Buffer THRLET .

AT DIRIE LT DL 2 RERIRTITOS

EEHENOLLET,

5ul DY 2T ILE 1:20 (2T )L 5 ul + CAT Dilution Buffer 95 ul)

TEFHRL, TOHIC.1:50 (B

1 OFFE 10 ul + CAT Dilution

Buffer 490 pl) M 2 EREERRT 1,000 EICHFRLET
[(@:3E] BRREEDICHA FHEDO CAT [HEMHELNLT
RYET O THEFRBRGREITT>TFEL,

(Step3) FiK 400u%E 1.5ml Fa—T(THFELTLEEN, COHRBERERITEL
FWBEITRAELEY , (Step2) TRRERL-ERRIGEDFRYTIL 3
W ZAELHERICMATIZEW, RERICTSIHUTILELT,
CAT Dilution Buffer 3 nl #HBRIZMAF=ELDESHET I,

JAE NAAKRIEHL
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(Step4) 30 7. 37T COERRGETVET, KE. Yo TILEEOHMITKE
[CEE. RAEDREIZE ->TTIL

(Steps) BHUTILEREERILIZAN, BE 412 nm ORILEZATE TSN,
[@rx8] Yoo T Bl REELOBEIZEHETTEL,
KEHZANBHIC. BEELERIRVTTEL,

[CAT OEMHERUVEBEDHHEAE]

BIELTz Amax= 412 nm [THITEWAE Asie (HS-CoA DFA—ILEIZKYET
#ZIT-ZETE DINB DEEIIKEFELTEMNLED) NS, LTOFHEAETCAT
AUNIEDFHERVEREEZELHLET  LYUFMAGREBIZOEELTIE. S5
Xk 5)EZSHBTIL,

1) (FEBKEFPD CAT FHEHEYDAE
CAT (U/ml) = {(A412" A412 Blank) X £112 X 106} / {L x T}

A412 Blank : TSIV UTILORAE

L(cm) : BEEILOKBE (1cm)

gq12 (cm1 - M1) : =T DTNB OFEIILEILEREE = 13,600 cmt - M1
T (min) : BRRISOFRE (EEFIETE 30 2)

1) HEERBPO CAT FHENSKRH(EBRETD CATEEEE)DFE
CAT (ng/ml [ Assay mix |) = CAT (U/ml) / S

S (U/ug) : CAT 22 /3\0& 1 pg HI-YDLFEM = 150 Ulpg

i) (ERKRIGESRD CAT ERRE)DFE
CAT (pg/ml [ Reaction mix |) = {CAT (ug/ml [Assay mix]) x D}/ (V/ C)

V(ul) s RIGEFERYTILDEE (ERFIETIE 3 1)
C(ul) : FBERODE=E (LEFIETIE 400 pl)
D : AVWVEEIRRERESRDFRE (EEFIETIE 1,000 FFHFR

JAAENAAKRIEAL



{18% 1-2. RI E#B2 /\VBOERICESE B EGOFE
RI #Z2ELI=2 NI BEXA SO H T 5T4ZFTIEIKY  BHTBHIEAT
BETY , CCTIRBS BHELEAF AV ERVWTREBEITOAEZBNABLES,

[CTHEW:=EE0N]
« [35S]Methionine ( >1,000 Ci mmoL) 10mCi/mL
« —f%AY7E SDS-PAGE FAD A ZE- #4325
- —fi&#75 CBB £ B -lREBEDT-ODRE - #aR
- A—bSOF T ITADTRBRBRITAILLE

RIGE® #k (&4

NATILES (FryvTR) . EREES FEHA=
1 (B): E.colilysate 20 ul
2 (%) :2x Reaction Mix 30 ul
[35S]Methionine (>1000 Ci mmoL) 10mCi/mL 0.6 ul
4 (#): Enzyme Mix 3ul
%% DNA 7% 384 DNA F/-XE#®’ DNA | 0.1—0.2 ug
6 (EB) : Nuclease Free Water up to 60 ul

[{ZEFIR]

RIG#EIE(ER ODEETHARL, EBERETOR— L. DDFIEH>TER
REZEIT>TTFELY,
[3:E] RI OBMYERVDOEICIE, B0EAK. FBERENEHLES. 4
SELUITRBIERTFLTTEN, e EFFCEOON-EMHEHLT RI R
HEENTIT>TTEL,

[RIAREELI-2> /B D]
(Step1) SDS-PAGE D%, BENDFAT CBB RBEIUVBRBETNET,

(Step2) RBLIETIVEERESE . A— SOFTIT1&TVEHELET

0 JAENAARISAL



1% 2. EVRAUMEBAVN\IEEH~DIEH

RYTS Kit &, AT T UL =LET Clover Direct ™ B g & EHIZTFI AL =1
KCET AVNIBEDTI/B— DO EABRETERSINE DRIV MERZY
INIBHEERTHIENTEET,

{+8% 2-1. Clover Direct™ S!S D E

CloverDirect ™M B G (E AV INJBEDEEDMBEDTI/BEEE R4 MIAES
THHDEHBTI/BEAT AL tRNA RETT, EZHILDIEE (FEILEORY
D12THA UAG ARAN(FZoN—aF)E LLEGESIERE 4 BEIFY
(CGGG AR THWVWET . T . 2V /N\VEDEEFLOEEDERRIC UAG OF
VERIE CGGG aF U ZEBAFITEBRLI-HE DNA Z#2HHLET, COHE
DNA #. CloverDirect T™M i3 Z &4 RYTS Kit D2 /N\VBEERRIG&RIZMNAZ
BHZET, AL tRNA AEA-BHL-ORUZEFEMNICHEAIY . 2V /OB DIERE
SN-MEICERTI/BABAShET, KYFMGREZEE. Clover Direct ™
HMEOT=aT7IWVENLIE, BHOR—LR—U (TEE URL) ICTITHER T I,

CloverDirect™ B R DIREEAV I\ VB ERRBOR—D

http://[www.proteinexpress.co.jp/j/products/reagent/cloverdirect 2.htm

[C4EF15E]) CloverDirect ™ &G 4 @M ST #kKYIRGE

L AEma—F
Clover Direct™ HilLyte Fluor 488 CLDO1, CLDO05
Clover Direct™ TAMRA CLDO02, CLDO06
Clover Direct™ ATT0633 CLDO03, CLDO07
Clover Direct™ Biotin CLDO04, CLDO0S8

[CABFSE] ETDMDIERATI/EEFESE D tRNA HmDRFTPLZARED
T2TBYFET DT UFFRLRADAR—CFTETEL,

Clover Direct ™M 8 G54 FvTDR—

http://[www.proteinexpress.co.jp/ij/products/reagent/cloverdirect 7.htm

Clover Direct™ A MY —ERADR—

http://[www.proteinexpress.co.jp/ij/products/reagent/cloverdirect 6.htm
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1% 2-2. EVRAVMERBEV VB DERE

RIiGE® #HAk (& 5)

NAT7LVBEE(FryT8) FRRES FEHRE
1 (A): E.coli Lysate 100 pl
2 (%8) :2x Reaction Mix 150 pl
3 (#F) :Methionine 3 ul
4 (#%) : Enzyme Mix 15 ul

% DNA 5% IRk DNA F(XEHIKDNA | 0.4-1.0pug

iAafi#LT- Clover Direct™ & 1 Fa—T%
6 (FEBA) : Nuclease Free Water up to 300ul

(& 4EFIR]

(Step1l) Clover Direct™ REDEIEMANF1—T DEFICMABELTLDIGE
NHYETDT. MEREFL—TDEIZELLTLESL, TNk,
Clover Direct™ 8 Z {1 /& 0 tRNA buffer & 10-30 pl i1 Z . K<HWEHLT

MRETERITERLTIZSN,

[:¥5] CloverDirect MEHEMENTOLI—/LTIX, 1 Fa—TH1=
1) 30 ul @ tRNA buffer #MMADEIFBE SN THYET A, HE DNA
BENEVEOEHTRIGR)1—L4LM 300ul ZBATLESILSHBE
[ZI&. MZ 5 tRNA buffer DEZFOLTAREITO>TTREL, 100l F2E
FTIE. BFREGGEREEITIENFRETT .

(Step2) RISRKIZ(FTR 5)DERTHEL . FERGTOLI—IL.DDFIET

BRRISZEITO>TTRSULY,

(Stepd) RIGEZEKLIZBLTRIGEEIEL, SDS-PAGE FTHRIAHRES

1ToTLEESLY,

[#F5E] ERSh=RHAFEHFIVNVEDIRRICEoTIE, EAFEHF /Y
BOREE-BHEET>TTI, His tag BEDRTFRETEFEALIAERITES
T EBHIVNVBEZRERIOENTEEY . EERTEASNEER# IV /NVE
DHEBMETHBMT H-OIZ. BERADZJTEIIEBEERFDO C RAIH

My BIETHo]HNELETS,

0 JRAENIAKRRAER



[ 8] ERSNREBI NVEENDLEWVGEEIZIE, p.6 THREAL=LEL
f= ProX™ tag M 9 FB DR % UAG ZLLIK CGGG ITEMULI=RTFR2Y
(B 9)ZBMEEFESO N RinfIFINd 5 EaEBOL-LET , ProX®
tag DIRIZKY, EVRAUVMIEAFEHINEVN\VEENRIKERTHL
MNTEET,

UCU | AAU | GAG

X 4: BURA LV MEEA ProX™ tag @ =2 N ELF

& JRESAARTAL




152 3. FSITNSa—FT4Y

B AU 9RDOERENDEND, HHVTLIERSNEL
D REOERHMBRAUNTL | HRABRETFOTIEATSL HLLVFULE

Do BALTBERIGZETO>TTSL,
2) REORFRENEUTL | —80°CTRAELT. —BABELELDIEERYD
LYo [SHEENTSLY,

FREFERAL. XULT7—EDEAIZIE+S
FEBRL TS, £, $55 DNA OEREFD
BMIBIZTT/—)L/o00RIL LANEEZITL,
DNase B RNase ZEMHEIELTTELY,

4) BHMRSVNVEERRTIE | ProX™ tag #FEAT 5Lk THESND
BV RBLELRFTHD, | HELHYFTDTHRALIEZELY,

3) DNase, RNase DE A,

B 2o /R7BOFENEL., HAWNTL2LALNEL,

BRIER T IWAF A (GSSGOFER R EHIZA

NBERESNDIGEELHYET,

(#&BE 10 mM 2%

2) FIRREBHLDLELIV/NY | KGEHXOEMBI NNV EEHRTIEH
BThHb RERESIIShEREA,

BRI BEDEEIZES>TIE. BEDEHTT

ELLTH—ILTAV T SNV ATREEA DY E

T U TH—ILT AT EHEREFLTESLY,

1) SPRIVIAREEELRRELRIY
INDETHS,

3) RUINTEBNERIZTA—IL
TAVTEINTULVEL,

LREDBRETHETELRVMES I YT TIABRESL,
BEWLEHESE = p.16
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1k 4. BFXH

1) Cell-free protein synthesis system from FEscherichia coli cells cultured at
decreased temperatures improves productivity by decreasing DNA template
degradation.

Eiko Seki, Natuko Matsuda, Shigeyuki Yokoyama and Takanori Kigawa.
Analytical Biochemistry, 377, 156-161 (2008)

2) A highly efficient cell-free protein synthesis system from Fscherichia coli.
Dong-Myung Kim, Takanori Kigawa, Cha-Yong Cho1 and Shigeyuki Yokoyama.
Eur. J. Biochem., 239, 881 -886 (1996)

3) Preparation of Escherichia coli cell extract for highly productive cell-free
protein expression.

Takanori Kigawa, Takashi Yabuki, Natsuko Matsuda, Takayoshi Matsuda, Rie
Nakajima, Akiko Tanaka and Shigeyuki Yokoyama.

Journal of Structural and Functional Genomics, 5, 63—68 (2004)

4) Automated system for high-throughput protein production using the dialysis
cell-free method.

Masaaki Aoki, Takayoshi Matsuda, Yasuko Tomo, Yukako Miyata, Makoto Inoue,
Takanori Kigawa and Shigeyuki Yokoyama.

Protein Expression and Purification, 68, 128-136 (2009)

5) Chloramphenicol Acetyltransferase from Chloramphenicol-Resistant Bacteria.

W. V. Shaw.
Methods Enzymol., 43, 737-755 (1975)
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