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v’ Tunable for your biologics

v’ Simple, Fast

v/ Suited for High throughput system
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Incubation Membrane Protein

DNA encoding Membrane Protein in Nanodisc
The condition of membrane protein synthesis
Reaction mix Template DNA Incubation
PUREfrex® 2.0
+Nanodisc PCR product 37°C,4h

(MSP1E3D1-His POPC*, final 10 uM)

*Ref: Denisovet al. (2007) J.Bjol.Chem., vol. 282, p. 7066.
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Solubilized hCLDN1 was
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and Nanodisc.
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Experimental conditions
for protein synthesis

Reaction Template
mixture DMNA

PUREfrex®2.1 sfGFP

(4 mM GSH) 37°C PCR
+ 4h product
Sufractants (1 mg/pL)

— Measurement of GFP fluorescence

+ Most surfactants did
not inhibit the protein

synthesis reaction by
PUREfrex® below the
CMC.

= Some surfactants such
as Triton X-100 and
Tween 20 could be used
even above the CMC.
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Concentration
in the reaction mixture (%)
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Digitonin 0.061 |
Sodium cholate 0.628
CHAPS 0.492
CHAPSO 0.505
n-Octyl-p-D-glucoside 0.731
n-Octyl-B-D-thioglucoside 0.278
n-Dodecyl-p-D-maltoside 0.009 l
n-Decyl-B-D-maltoside 0.087
n-Octyl-B-D-maltoside 1.064
Mega-8 1.864
Mega-9 0.839
Mega-10 0.245
Triton X-100 0.016
Triton X-114 0.011 |
NP-40 0.009
Tween 20 0,007
Tween 80 0.002
Brij 35 0.011 |
Brij 58 0.009 |
Fluorescence of synthesized GFP
| :eMC i30) L1 |
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100%: {-) surfactant
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PURE | rex” -Having good productivity-
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- AT e 3
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PUREfrex 1 2 1.2 121 2121 2 °x O L 0 Ei
3 v 2 & Q - ®
FIN A Y & & N PUREfrex" 1.0 20
s & & & o8 & N
& g & § PN &
9'? 'é:a § v":‘( ;§Q gb
R O & & &
« Reaction at 37°C for 4 h (
* 0.5 pL of reaction mix/ lane H H
e O e and v Good expression for many proteins, small to large.
analyzed with an image analyzer (LAS) v' Good purity with simple purification.
v Good productivity, ~g/L.
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PURF /:rex® -KSF; AT rich codon on N-term-

Fab Heavy Chain (Herceptin) [ PD1 ] =D

GeneFrontier

|_HerceptlnFabHC | Organism Homo saplens Organism Homo sapiens Organism Saccharomyces cerevisiae
Synthesized region  36Thr-150Giu-(Hisx8) Synthesized region  18Ala-230Thr-{Hisx8) Synthesized region  38Ser-478Asn
& - g Length 1242, Langth 231aa Langth 443aa
Molecular weight 14,148 Da Molacular weight 26,503 Da Moiscular weight 49,346 Da
N-isrm (3 (390 | m MN-term 9 (20 (2 B2 m N-larm 2(38) 330 1 5 6(42) m
Pro 1-5aa. B 1-6 a8 3 5 I 3 G 1-8a.a.
GC_| aig e | too 6% GC | ag tte 81% GC | atg | too | e too 6T%
[ Major | alg | sce | m | et 56% | major | m | ecc acc | 56% [ major | atg | wt | et [ gog | et | ges | 44%
80 AT 0% AT 23% AT | atg | tea | tea | got | tea | ges | 30%
o 5 > \",_\ h
gaa | 70 | ot | 25 | cam | 30 | tg | 15 | ogv | 25 d?‘"éﬂ,ﬁ}g
gag 30 gtc 18 cag 70 tia 12 gtc 18 FD1IE|"
gta 17 cit 12 gta 17 00
gig 40 clc 10 gig 40 500
oa | 5 lim
clig 46 200
All clones; 384 i :
Frequency (Glu, Gin) 65%  50% 35% Tested clones; 56 o
7’1, Frequency (Val,Leu)  35%  25%  15% GC  Major AT
*Fi is calculated from Codon U Database in Kazusa DNA Res.Inst, (E. coll K-12 strain)
g oifh ™ - S Frccs
E
@ 5
2
H
& 4 .
s BC(%)
£ an|
3 3 B1%
E 2%
g2 24 | 50% |
”""""l l '
o ||||III""hIh
AT Major GC

{pgimL remction)
B &8

Synthestzad protsin

Desigh of DNA template is important.
Manual is Free to download from our Web site here. &

g
Synthesized protein
{pgmi reaciion)
~E88EE8E

-

GC  Major AT aSyn  GCHis  AT-His
a8m  aSm



https://purefrex.genefrontier.com/products/cellfreeproteinsynthesiskits/purefrex2.0.html/?pegs2022#purefrex_manual
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PURFfrex® -Template, Temperature, Time- - P

'& E' GeneFrontier
ver. 2 (4 mM GSH), 1 ng/pL DNA
reaction at 16/23/30/37°C for 4/8/24 hours

¢ MSKGEELFTG " MSKSTELFTG
FP FP (ST) (NM
SIS ATGAGTAAAGGAGAAGAACTTTTCACTGGA SHGFP (5T) (NM3) ATGAGTAAATCTACTGAACTTTTCACTGGA

sfGFP_original (n=6) (220412&13818) sfGFP_NM3 (n=6) (220412813818)
e (G0 il P il G el 3T e |G el D] il YO0 e 37T
200 200
180 180
= 160 = 160
3 140 g 140
5 120 5 120
e~ 100 £ 100
T 40 o B0
ol =
2 2 40
20 20 5
0 — 0 —
] 5 10 15 20 25 0 5 10 15 20 25
Time {h) Time (h)
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Use for sditable'for i,
application ‘iii‘[ highspeed learning

Mix solution Addition of
I, Il and 1l template DNA (Purification, if necessary)
( TotaI: 2_4 hourS J | 100mL package will be launched soon! |

E. coli Expression

Transformation and ‘ Induction and ‘ . ‘ Use for Uﬁ i
overnight cultivation expression Purification application ul. ~ | SCGIe

) Great Flexibility

from basic research

[ Total: 3-4 days J to industrial applications 1
0
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PURF /:rex ’ -Expression of scFv and Fab- o

SDS-PAGE Activity
sup pellet
Lc
Fab DNA { s g
HC > & > &
Famvife 2.9 1
il el . bl (kDa) e 2.4 -
[ - 250 ; 1.9 -
scFvDNA - ~ 150 2 L4 -@- scFv
(G48S)s Linker : E ; = [~ 100 © .
441 | [ % 09 - —&— Fab
l - - 50 < 0.4 -
—-—— -
- - 37 -01 iy B
scFv o= pamy Gumg
HC\—-t i!; - '{:,d\ Qg’\ Ql\ '\S} ,\Q '{5) \QQB
DsbC Set <~ ®==e ©
- 20 Concentration of product (nM)

" DnaK Mix

For correct folding ’.‘- - 15

Murakami et al. (2019) Sci. Rep. vol.9, p.671. (Supplementary Information)

[ v' Active scFv and Fab (derived from Herceptin) can be synthesized.



https://static-content.springer.com/esm/art%3A10.1038%2Fs41598-018-36691-8/MediaObjects/41598_2018_36691_MOESM1_ESM.pdf
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PURE /"rex® -For HTS of mAb-

GeneFrontier

In vitro expression and Biacore analysis of Fab fragments

PCR on Fab HC & LC

without purification of PCR products

in vitro Fab expression (4h)

with PURF /rex*& DsbC Set

without purification of expression products

25 Fabs

Biacore analysis 1

immobilized biotinylated 37 kDa antigen

- Injection of a 1:5 dilution of Fab expression reaction

without purification of expression products

6 Fabs

r 1day

Biacore analysis 2

Captured Fab expression products

-> Injection of 37 kDa antigen in 6 different

concentrations

Assay setup 1

sensor chip CAP

(i

Fab fragment

+ Antigen I '
LW s+ i tﬁ >
«—

‘ LN 1%
SA Bi

Assay setup 2

anti-murine
F(ab?)-antibody

— -

sensor chip CM5

Fab fragment

Antigen

+ l>
—_—>
<«

Kinetic analysis of 25 Fab binders

/

N

A101_Fab_pR 18101 1 [E] |[R102.Fab 231814/ £ AT03_Fab_6/1814/01 +.. ) [E] | A104 Fab_@7/181401r... ) ] |frrosreb st o [ faroeF_previsiani_. o ] | A07F_pasvisiant_. o ]

AI08_Fab_Q20V1B1401_.. [ [E] | A09_Fab_ 2271814701 .. 110_Fab_229/1814/01_... [ [E] | ATN1_Fab_@3av1814N01_.. (= [E] | AT12_Fab P-vieem_.. o [] JAniafe gavieans. o [ |A4Fs aoewr. o ]
T e

ATT5_Fab (/181401 r.. [ [E] | AT16_Fab_310/1814/01_.. 17_Fab_(13/18W01_.. ) [E] H!_Fab_{}ﬂ)ﬂ;ll/ﬂl_.” [E] | ATis_Feb_@19v1814/01_... ) =) [E] | AT20_Feb_G25/1814/01_.. =) [E] | AT21Fab 261181401, ) [E]

A122_Fab_(328)/1814/01_.. A123_Fab_(3:29/1814/01_. A124_Fab_(338V1814/01_.. ) A125_Fab_(422/1814/01 . A126_Fab_(NK/1814A1 Y. ) KO_MFEb2/1814/01 she... ) [E] | K02 MFsb/ 181401 sheT.. ) [E]

- Selection of Fabs for further kinetic analysis

v' Active Fabs are expressed/screened in HT manner.

Data by Leopold von Proff
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PURE /'rex® -For HTS of mAb-
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iBody’s Ecobody Technology

Reconstituted cell-free protein synthesis kit ]

PURE fr ex’

LCDNA HCDNA

- .- - |
Collecting B cells from

= blood and tumor tissue @j» P
% @) /
85 O — _ /
e 3 » Drug Discovery
/4 » » : q » N Diagnosis
& ,II Reagent
. Selection of desired Single-cell RT-PCR .
&) single B cells amplification of clonal E‘L\\lg:::\:id:n
I 7 v antibody genes
Ecobody is...
. Human/Rabbit derived iBody’s Technology with two patents
. . w ” | 1. High Expression with SKIK-tag
mAb in “Only 2" days! 2. High Binding Activity with LZ-tag -
*Fully in vitro screening B Ojima-Kato et al. (2017) Sci. Rep., 7, 13979.
*No culture https://www.ibody.co.jp/en/ o0
[ v' Active Fab is expressed/screened in HT manner. J (] 2

13


https://www.nature.com/articles/s41598-017-14277-0
https://www.ibody.co.jp/en/
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PURF /'.r ex® -For display technology- g g s s e e

Fpn -I'
..If"k .I-:" GeneFrontier
Muolecular Design for Human Life

4 )

SDNC system FAGS _ PeR DNA Tranlscription N SDNC system is...
(In vitro Selection by Differencing - J — e . i i
operation using NGS and Cell-Sorting \ / Photo crosslink fOr VH H/CYCIlC peptlde

with cDNA display) . *with High diversity
CNVK Linker | ® . . .
N f Selecton *Fully in vitro screening
Positive  Negative Q{@ \ j

‘ Translation

(_/ i‘
Silica bead @—

Reconstituted cell-free protein synthesis kit

. " S
Sheeth Fluid 020 o0 PURF nrex
SamD—: - Detector E 4 j
: ’
° 90° Scatter
i VU *
Side
Fluid Droplet @ Scatter Hiseq (Illumina)
\) » Negative
- ® e MoFlo™ Astrios dAIple sl etz Evaluation
Electromagnets - @ - (Beckman caulter)

sorting

Negative Positive
Sample .. [ 4 Sample =
(]
%

|,\/ PUREfrex is applied for cDNA display based screening. J

R *ELISA
- — » *SPR(BIAcore)
*BLI(Octet)
*Cell based assay

Subtraction

https://www.epsilon-mol.co.jp/eng/



https://www.epsilon-mol.co.jp/eng/
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PURF /:rex® -Application for BiTE- =

1.2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 . ) i VH
O anti-CD3-scFv/CD19-scFv VL{
100 |- VL
75 | oo ol 8§ 4 tealeagrallk b & el ad F————n VH
i I
W ————————— | - -y <DnaK
- ab rma=h = @ o Synthesized
50 : l_:__= A Blinatumomab
‘ 1.0 1
—— — — — —— — —— || ) ot et et
37 | g 0.8+
2
% 0.6 -
. 8
Y- pp—— < 04-
2 : - J— -
_______ iy = —— g — - - - |<aDsbC 0
|r GSSG/DSbC_’:— + - -4+ --"4+ - -4+ - -4+ - - 4 - ) Ag: recombinant CD19 (100 ng)
""" bDNA"™+ + — + + =+ + — + + — + + - + + — 0 | . .
Total Sup Total Sup Total Sup 0.01 0.1 1 10 100
"""""" Blinat b (nM)
Reaction condition | 24 hrs @ 23°C | 6 hrs @ 30°C 4 hrs @ 37°C remomann

( v 0.6mg/mL active BIiTE was produced under optimized condition. J
15
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PURE frex*

o L]
Application for I1gG
- -
. . Binding kinetics analysis | Internalization analysis |
PURE fre X° With a little & Purified IgG Trastuzumab
onA 9 customization & iati issociati Anti-HER2-1gG °
- —— é % Ribosome  Amino Acids & éb 020 Association Dissociation B! 37°COH
or ' ot & Qﬂ/\o‘(@‘ &é‘ ) HER2 *
© Y ) Translation Factors ST S Non-reduced o015
SDS-PAGE i Raaml s S Y o
O € tRNAS  NTPs = 4 2
-DT1T ﬁ 0.10 %
+2mMGSH N\¢7 £ £ S——
— - 2 005 =1
+3mMGSSG = <
Early ’ Recycling L 37°C3H
+5 uM DsbC IgG 0.00 endosome endosome c
. ——Purified IgG ———Trastuzumab ©
+1x DnaK mix 005
g § v — — o= 0 60 120 180 240 300 360 420 480 W‘ \
£ 2 - - . . -
T I G Optimized reaction mixture — Time [sec]
Vo\\ v g Late
+ trastuzumab DNA KMk [UMs] ko l1/s] endosome ==
(LOHC=1:2-1:4) | 37°C3H
Purified 1gG 4.24E-10 6.38E+05 2.70E-04 o0
3700, 28 h - - Lysosome 8
v Trastuzumab 4.03E-10 6.29E+05 2.53E-04 L_:
€
BT-474 cells were surface-labeled at 4°C for o
System: Octet RED96 System (Pall ForteBio) 60 min with the binding medium (DMEM,
trastuzumab Biosensor: Anti-Human IgG Fc Capture (AHC) biosensor 3% BSA, 20 mM HEPES (pH 7.4)) containing -
-_— (Pall ForteBio) 10 nM of “purified 1gG” or “Trastuzumab”.
== - . f Cells were washed five times with the o
EUHEL'_ EIQEF;?S::‘IT;; 10"X1!Pa\t| ForKEBt:,[,’) binding medium and incubated at 37°C for <
igand: “Furitied 18- or ~lrastuzuma X 3h. Cells were then fixed and processed for e
Analyte: 17.6,8.8,4.4, 2.2 and 1.1.nM qf Ext!'acellu\ar domain dual-label indirect immunofluorescence R
of Human ErbB2/HER2 (Sino Biological) microscopy. CD63 (Lamp3) is marker of late gﬂ
O I 2 d I G” K,: Measured affinity of interaction; affinity constant in Molar. endosomes and lysosomes. White arrows o
n y ayS Or g = k.. Association rate constant. k,;: Dissociation rate constant. indicate partial co-localization of anti-HER2- =

1gG with CD63. Bar indicates 20 um.

Murakami et al. (2019) Sci. Rep. vol.9, p.671.
Poster PSSJ 2017

v Full size 1gG can be synthesized.

16


https://www.nature.com/articles/s41598-018-36691-8
https://purefrex.genefrontier.com/resources/posters/P017_PSSJ%202017.html
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PURF /:rex® -Application for Cell based assay-

PURE frex’+/- DsbC Set

As disulfide bridge enhancer
l +1L-2 DNA

l Synthesis of IL-2 protein

1.4 A

1.2 1

KHYG-1 cells

l + synthesized IL-2
l Cell cultivation with IL-2
l Cell viability assay (WST assay)

I - DS supplement
1 11+ DS supplement
Human IL-2 g %]
8 os -
MW: 15.5 kDa o
1 S-S bond '
0.2 -
u =
0 0.001 0.01 0.1 1
uL PUREfrex reaction/100 pL medium
( v Directly applicable to cell-based assay. J

17
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/ -Application for complex molecule- i ot
S S Al4
. | | *
ChainA HG VEQCCTSLCSLYQLENYCN-OH
% e S A DesB30T B . Analogue A14E
S s 500
| |
Chain B H-FVNQHLCGS&JLVEALYLVCGEREFEYTPK-OH 4004 4004
o
B10 B23 B25 'E -~ Human insulin 's
£_ 300 300
£t £
Eg 200+ E& 200
& - &
I eSSBS - :
j_l ‘L,!J :!_I‘ } ) L )'\ ) 100
> e, 4+ 2% > _——
Opo & % &04/-) )éﬁ 6 5 4 3 2 4 0 1 2 T ¥ W S % 9 5 % 3
0)0 ,9 :O,. ’)), Log Conc (nM) Loa Conc (nM)
. 9 % 2. c D
y
S % 500 Analogue B10E 500 Analogue A10G
o
400+ 4004
2 300 - Humaninssin & 300 -~ Human insulin
- - 4+ - - 4+ - - 4 - - 4- - 4 - - + 4mMGSH/3mM GSSG iz e oE = Batch1
gg 200 -+ Batch2 E& 200 = 84“'2
-+ 4+ - 4+ 4 - + 4 - + 4+- + 4 - + + 0375mg/mlDshC g i I T
100 1004
+ + -+ + -4 + - 4+ + -4+ + -4+ + - 2mMDITT i
5 5 4 3 2 a1 0o 1 2 6 5 4 3 2 1 0 1 2 3
14kDa Log Conc (nM) Log Conc (nM)
6 kDa

Jensen et al. (2021) Protein Expr. Purif., 186, 105910.

<
Y
=
)
]

VETG ueliep
uinsulo.d

YTV IUBLIep
30Tg ueliep
90TV Jueliep

10€gsaq sAneN

v" Functional insulin analogues can be synthesized.

18


https://www.sciencedirect.com/science/article/pii/S1046592821000930?via%3Dihub
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PURF /:rex® -Application for complex molecule-

truncated version of

tissue plasminogen activator (tPA)

Organism
Synthesized region
Length

Molecular weight

No. of disulfide bonds

Homo sapiens
36Ser-40lle/211Gly-562Pro (+FLAG)
368 a.a.

41,072 Da

9

Gaussia Luciferase (GLuc)

Organism
Synthesized region
Length

Molecular weight

No. of disulfide bonds

Gaussia princeps
18Lys-185Asp (+FLAG-His6)
187 a.a.

20,407 Da

5

Luciferase - Gaussia princeps (uniprot.org)

tPA activity

B R B

-
1]

slope: 014 min
(1000 x Abs. 405 nm)
=

GLuc activity

Poster PSSJ 2018

19


https://www.uniprot.org/uniprot/Q9BLZ2
https://purefrex.genefrontier.com/resources/posters/P021_PSSJ2018.html
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PURE frex’

Glycosyltransferase

Cell-free

Target Protein
Synthesis
(CFPS)

\)
()
- - O .
4— UDP-@ UDP-O) CMP-@ o

+

in vitro Glycosylation (IVG)

X

Glycosylated
Protein

(kDa)

15 g ’ .

. ‘.—-—-—
UDP-@/ Enzyme A - + + +
ubP-QO/Enzyme B - - + +
CMP-@)/ Enzyme C - - -+

Applicable to glycosylation of target proteins.
Various reaction system can be designed.

Poster MBSJ 2021
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https://purefrex.genefrontier.com/resources/posters/P032_MBSJ%202021.html?pegs2022-eu

For more information E "'t':'
e

N R

Reconstituted cell-free protein synthesis kit

- ®
PURF f rex -Application for glycosylation; CFPS-IVG-

+

Phospholipid bilayer

Fpn -I'
..If"k .I-:" GeneFrontier

Membrane scaffold o » (kDa)
protein (MSP) Nanodisc 50
- + ) Ir;cubation Membrane Protein @ 1ADRB2/MSP1E3D1-DMPG
DNA encoding Membrane Protein in Nanodisc Glycosylated @ Glucose
Membrane Protein 37 O Galactose
. (MPS1E3D1-His6)
extracellular domain cytoplasmic domain
8 15 25 .g::;‘ =&
UDP-@ /ApNGT = <4 <
UDP-O /NmLgtB =— = <
(Met) i > transmembrane
glycosylation recognition sequence by ApNGT
15 20
Original sequence NGSHAP I b . I . d b . h 2 I
o Solubilized membrane protein, hAADRBZ2, are also
glycosylated by multi-step IVG

ATTGGNWTTAGGHAP

Modified sequence

Poster MBSJ 2021

21


https://purefrex.genefrontier.com/resources/posters/P032_MBSJ%202021.html?pegs2022-eu

For more information e, ?
EE 9

:!:n A - O

PURF /:r ex : -Application for acetylation- R oo

Reconstituted cell-free protein synthesis kit

. target: a-synuclein (K6A
[ Acetylation (by NatB) } 9 y ( ) ,
MDVFMAGLSK ==+ I Hisx6
Chromatogram of MS1 intensity
. none +NatB/Ace-CoA
Target Protein Acetyl-CoA
DNA = 5E+10 - o SE+10 - L
4E+10 — M1 4E+10 - — M1
-_-\ 2 36410 —M2 & 3ea0 - —Ms2
NatB -Ace £ 2610 | £ 26410 |
DNA 1E+10 - 1E+10 -
0 T i P 0 T T T
‘2 = ®) 19 21 23 25 19 21 23 25
[PURF /rex] Retention Time (min) Retention Time (min)
A10-CHO-THF
3E+10 ~ —Mm 3E+10 1 —u
—M+1 —M+1
_T,;- 2E+10 A —M+2 ;_*.: 2E+10 A —M+2
+Ace E 1E+10 o E 1E+10
Ace-MX 0 0

29 31 33 35 29 31 33 35
K X: D/E/N/Q / Retention Time (min) Retention Time (min)
Perfect control of N-terminal acetylation of a-synuclein
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Reconstituted cell-free protein synthesis kit

PURLE

rex’

-Application for myristoylation-

Fpn .; .
* E" GeneFrontier

[ Myristoylation (by NMT)

s g

!

x
i

Target DNA NMT DNA
- - I

PURE system PURE system
(-)10-CHO-THF W '? (-)10-CHO-THF
(+) MAP ¢

!

©
I

\_

1 <4 Myristoyl-CoA

Encapsulation inside vesicles

~

|

(+) All

0 hr

9hr

21.8% (£ 3.7)

3 hr 6 hr

(=)

©

g

-

=

Z

=

D

17.4 % (£ 3.6) 19.2 % (+ 2.2) =
12 hr 24 hr

<

o

Y

5

=

T

22.1 % (+ 3.3)

23.5 % (£ 2.6)

24 hr

24 hr

Functional N-terminal myristoylation confirmed by localization
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in vitro protein selection technology

F CRD

Rrbosome display system using PUREfrex

€ Advanced screening system

for Biologics
« mAb (scFv / Fab)
* VHH
* Cyclic peptide

& High Selection Efficiency
« Completely molecular based system
« >10'? diversity

DNA Library mRNA Library |
—— o an— Transcription — L=

—_— TG TRA — e B T LA —

— g Tk — i LA —

R frex’ 1,

e e (A = T
Ribosome
mRMNA Recovery i } }
—

U }
b —8
Antigen | {

Licensed technology under JP4931135 etc.

.
- )

heavy chain mRNA
light chain d ~ VH CH =~
£ CH translatio
vy - H
heavy chain

Cyclic peptide

e, coq

0o 56
Disulfide Rich peptide CP e 0Q
00 %9

Bicyclic peptide
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Reconstituted cell-free protein synthesis kit

For more information [x]

PURF /:rex® -Broad applications, yet to come!-

GeneFrontier

Artificial cell

Cargo release
Self-destruction

Dwidar et al. (2019) J. Am. Chem. Soc. vol.141, p.11103.

Transcription / Translation ~ Transcription  Translation

—~

Immobilized Ribosome

Levy et al. (2021) ACS. Synth. Biol. vol.10, p.609.

E Eoox Cell-free synthesizable

Ola peptide [3-barrel nanopore
Ribosomes

tRNAs

RNA polymerases
Mucleic acids
Amino acids etc,

=
<
1
1
|

Sub; | PCR
IJ{D%O; R) Solubility and structure
profile

. . i ’ Amplified library Lon protease:
* Corresponding

7 length W n=1624  n=176

DnaK/GroEL:

« distribution and °,  Putative de novo genes In vitro
* amino acid +  identified in genomic transcription In vitro
frequencies screens

translation

Subcloned mRNA template
library
No ampicillin
Tat export

100 g ml” Next-generation;’
sequencing

Oligonucleotide il ampicillin
library ssLTcrA.L.r‘,.B_

., v synthesis actamase

Heames et al. (2023) Nature Ecology&Evolution. vol.7, p.570.
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https://pubs.acs.org/doi/10.1021/jacs.9b03300
https://pubs.acs.org/doi/10.1021/acssynbio.0c00613
https://pubs.acs.org/doi/full/10.1021/acsnano.2c07970
https://www.nature.com/articles/s41559-023-02010-2

Reconstituted cell-free protein synthesis kit

PURE frex’

Liposome
preparation

(i) Encapsulatlon

(ii) Gene expression &
rolling-circle replication

(iv) PCR (mutagenesis)
& circularization
*\ <. \

OIQI‘I‘ . X Product DNA
‘ @ Q (iii) DNA recovery

Sakatani Y, et al. (2019) PEDS, 32(11) p481,
https://doi.org/10.1093/protein/gzaa011

Phenotype 2

H Correlation Std

P.h-enotype 1

H Entropy Std

—— Image acquisition with Statistical data analysis
Laser Objective imaging flow cytometry

Godino E, et al. (2023) ACS Synthetic Biology

https://doi.org/10.1021/acssynbio.3c00074

-Broad applications, yet to come!-

A

7 res SR  ron —_—
nanobody libraries flanked It vitro sy
for ribosome display transcription mMRNA

Ribosome,

3 rounds of display

attachment of
flanking regions ribosome
display ~ -

mRNA isolation

T-PCR
K biopanning

Immob\l\zed
FX cloning of target

enriched sybodies
P e

Strep-HRP
—— biotinylated target
sybody-Myc-His

——
expression vector binder screening by ELISA

enriched pool

Zimmermann I. et al. (2018) eLife, 7, e34317.

2. Protein-cDNA complex
synthesis using cDNA display

PA tag
up to 900,000
unique sequences cDNA

1. DNA oligo pool synthesis

SH3 domain in human Obscurin (1V1C )
P 2 #» n w @ & 8 g
1 = o —

Tsuboyama et al. (2022) bioRxiv.
https://doi.org/10.1101/2022.12.06.519132

GeneFrontier
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https://www.biorxiv.org/content/10.1101/2022.12.06.519132v3
https://www.biorxiv.org/content/10.1101/2022.12.06.519132v3
https://elifesciences.org/articles/34317
https://academic.oup.com/peds/article/32/11/481/5856779?login=false
https://academic.oup.com/peds/article/32/11/481/5856779?login=false
https://pubs.acs.org/doi/10.1021/acssynbio.3c00074
https://pubs.acs.org/doi/10.1021/acssynbio.3c00074

Contact information

Let’s have a chat at our Booth!!

cf

PUREfrex

GeneFrontier

For reagent use for expression / screening of biologics

https://purefrex.genefrontier.com/

For screening service / collaboration / technology transfer
for generation of new biologics

Takashi Ebihara, Ph.D., COO, GeneFrontier

E-mail: ebihara@qgenefrontier.com
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