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PURF /T ex ’ -Improve Validation from Weeks to Days-

(b)

FASTIA: Fast Interaction Analysis

Loss of affinity
Decreased affinity
Comparable affinity
Increased affinity

2 Days
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Gene Library 384-well colony PCR
(with barcode seq) 384-well PUREfrex HT-SPR

mAb gene
Matsunaga et al. (2025) Protein Sci. Mar;34(3):e70065. doi: 10.1002/pro.70065.
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https://onlinelibrary.wiley.com/doi/full/10.1002/pro.70065
https://onlinelibrary.wiley.com/doi/full/10.1002/pro.70065
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Only 2 days for IgG!

Murakami et al. (2019) Sci. Rep. vol.9, p.671. (Supplementary Information)
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Optimized reaction mixture
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Purified g6 4.24E-10 6386405 270608
Trastzumab  4.036-10 6296405  2.536-04
|—— —-—
System: Octet REDG System (Pall ForteBio)
Biosensor: Anti-Human IgG Fc Capture (AC) biosensor
(Pall ForteBio)
Buffer: Kinetics Buffer 10X (Pall ForteBio)
Ligand: “Purified IgG" or “Trastuzumab®
Analyte: 17.6,8.8,4.4, 2.2 and 1.1 nM of Extracellular domain
of Human ErbB2/HER2 (Sino Biological)
— e Ky: Measured affinity of interaction; affinity constant in Molar.
— k,,: Association rate constant. k_,: Dissociation rate constant.

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

Round 1: IFN-a variants tested by in vitro transcription/translation
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% PUREfrex reaction

receptor reporter cell lines

IFN-o variants were generated as IFNa-scFv
fusions to identify mutations affecting
activity in mouse and human cells

Anti-PDL1 scFv

IFNa-scFv protein was generated with an anti-PDL1 antibody by in vitro transcription/translation using the PUREfrex® system
(CosmoBIO USA). Protein mixture was serially diluted and protein was captured via an anti-V5 tag coated to the wells of the plate.
Proteins were assayed for PD-L1 binding to assess expression (data not shown) or the ability to stimulate an IFN-o response in

HEK293 Human Mouse B16 = Universal [EN-.
IFNa-Reporter Cells .. Reporter Cells & hIFNU_L1S2F
“ § ¥ R121K
= - R121K_QI25R

@ R121K_Q125R_K132T

48 Y86C_R121K_Q125R

- Y86C_R121K_Q125R_K132T

¥ mliFN2

-# [FNa2b

-% scFv control

= Human IFNc2b (starts at InM)
No DNA

Killebrew et al. (2024) SITC 2024 Annual Meeting (Poster, BONUMTX.com).



https://static-content.springer.com/esm/art%3A10.1038%2Fs41598-018-36691-8/MediaObjects/41598_2018_36691_MOESM1_ESM.pdf
https://bonumtx.com/wp-content/uploads/2024/10/SITC-2024-Poster-Final-0.5x.pdf
https://bonumtx.com/wp-content/uploads/2024/10/SITC-2024-Poster-Final-0.5x.pdf
https://www.nature.com/articles/s41598-018-36691-8
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Step 1 Step 2 Step 3
Load PUREfrex 2.1 expressed Resuspend column with trypsin Capture converted desB30 DeWinter et al. (2023) ACS Synth. Biol. vol.12, 4, p1216. (Supplementary Information)

proinsulin onto column and wash to allow for on-column enzymatic Human Insulin
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Shayan et al. (2025) New Biotechnology, vol 89, p51.



https://www.sciencedirect.com/science/article/pii/S1046592821000930?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1046592821000930?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1046592821000930?via%3Dihub
https://pubs.acs.org/doi/10.1021/acssynbio.2c00680?goto=supporting-info
https://pubs.acs.org/doi/10.1021/acssynbio.2c00680?goto=supporting-info
https://www.sciencedirect.com/science/article/pii/S1871678425000652
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In vitro expression and Biacore analysis of Fab fragments

Kinetic analysis of 25 Fab binders - DNA tanscripton i
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https://www.epsilon-mol.co.jp/en|

FUJIFILM peptide discovery Services  aporated witn PURE frex’

v Innovative improvements in mRNA display enable screening from >10!3 peptides
v Practical biosynthesis & assays enable rapid selection and activity explorations.
— Peptides hits with wide varieties and high-affinities can be obtained.

‘Reconstituted cellfree protein synthesis kit

iBody’s Ecobody Technology PURE frex’

LCDNA HCDNA, ‘
Collecting B cells from — i — We provide a CRO service, in which we receive target (%4 ) from the customer*
' blood and tumor tissue % and return the structural information of the acquired peptides (i.}).
= {;j:;ﬁh Act Fab @ A * Required target protein: 0.1~0.5 mg, >90% in purity
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. Human/Rabbit derived iBody’s Technology with two patents (210 varieties) o (~100,000) ("‘200)0 (5~50)
. 1. High Expression with SKIK-tag X 2 g K “~ “
. “ ” :Peptid: B id
mAb in “Only 2” days! 2. High Binding Activity with LZ-tag €3 :peptides @ camino acids 7 - o -

*Fully in vitro screening 4 Target Proteins | cmmmmmm—— ST » > Q

. . ) ) Optimization i ; Cellular assay ; 9
*No culture https://www.ibody.co.jp/en/ i,.i:Structural information (Affinity, biophysical (Growth, inhibition,

properties, and so on) reporter, and SO ON) @ FUJIFILM Hoklings Corporation



https://www.ibody.co.jp/en/
https://www.epsilon-mol.co.jp/en/
https://labchem-wako.fujifilm.com/europe/category/95372.html
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-Broad applications, yet to come!-
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Predenia et al. (2025) RSC Chem. Biol, 6(1313).
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; |
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spotting alignment  affinity measurements

Grasemann et al. (2025) bioRxiv.

https://doi.org/10.1101/2025.09.23.678000.
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https://pubs.rsc.org/en/content/articlehtml/2025/cb/d5cb00079c
https://www.biorxiv.org/content/10.1101/2025.09.23.678000v1
https://www.biorxiv.org/content/10.1101/2025.09.23.678000v1
https://www.biorxiv.org/content/10.1101/2025.09.23.678000v1
https://www.biorxiv.org/content/10.1101/2025.09.23.678000v1
https://www.biorxiv.org/content/10.1101/2025.09.23.678000v1
https://www.biorxiv.org/content/10.1101/2025.09.23.678000v1

Reconstituted cell-free protein synthesis kit

PURE frex’

-Broad applications, yet to come!-
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Chui Z. et al. (2024) ACS Sens, 9(6):2846-2857.

1. DNA oligo pool synthesis

up to 900,000
unique sequences

1

SH3 doman in human Obscurin (1VIC )
$_ 2 2 o m oy e o ®

2. Protein-cDNA complex
synthesis using cDNA display

PA tag

R

cDNA
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Tsuboyama et al. (2023) Nature, 620, p434.

77 res [INSESHINN o -
nanobody libraries flanked in vitro

i i ; s Y
for ribosome display transcription mRNA
Ribosome,
attachment of 3_ roun ds Of display
flanking regions ribosome
display O
mRNA isolation

RT-PCR

—y &

enriched pool
p Immobilized
FX cloning of target
enriched sybodies

Teaw

Strep-HRP

sybody-Myc-His

expression vector

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

—— biotinylated target

77

binder screening by ELISA

in vitro protein selection technology
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Wang et al. (2025) Acta Pharmaceutica

Sinica B. vol.15(5474).
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Licensed technology under JP4931135 etc.

ribosome

light chain mRNA

heavy chain mRNA
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o translation
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ribosome
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ij Redox control
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https://www.nature.com/articles/s41586-023-06328-6
https://www.nature.com/articles/s41586-023-06328-6
https://pubs.acs.org/doi/10.1021/acssensors.3c02471
https://pubs.acs.org/doi/10.1021/acssensors.3c02471
https://pubs.acs.org/doi/10.1021/acssensors.3c02471
https://elifesciences.org/articles/34317
https://www.biorxiv.org/content/10.1101/2024.03.25.586624v1
https://www.sciencedirect.com/science/article/pii/S2211383525005076
https://www.sciencedirect.com/science/article/pii/S2211383525005076
https://www.sciencedirect.com/science/article/pii/S2211383525005076
https://www.sciencedirect.com/science/article/pii/S2211383525005076
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e
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tRNA
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H
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T7 RNAP
Ribosome

E————

O Google Colab notebook  |g—-5L . ng) "
Visualize and -
| Factors analyzs = ) |
- ‘ > Pandi A et al. (2022) Nature Communications, 13, 3876.

sfGFP synthesis

4h g8h 24 h

incubation time

W PUREfrex2.1+X M PUREfrex 2.1

v' Perfect fit to Al/ML approach with great controllability & reproducibility.
v Unique expression platform will give you great advantage in R&D. 12



https://www.nature.com/articles/s41467-022-31245-z
https://www.nature.com/articles/s41467-022-31245-z
https://www.nature.com/articles/s41467-022-31245-z
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PURF /:rex® -KSF; AT rich codon on N-term-

Fab Heavy Chain (Herceptin)

I—Hewepﬂl‘lFabHC |
gaa | 70 | ot | 256 | caa | 30 | g | 165 | ot | 25
gag | 30 glc 18 | cag | 70 tta 12 | gtc | 18
ota 17 ott 12 | gta | 17
glg 40 cte 10 gtg 40
cta 5
og | 46
All clones; 384
Frequency (Glu, Gin) 65%  50% 35% Tested clones; 56
7‘l Frequency (Val, Leu) ~ 35%  25%  15%
% 6 *Frequency is calculated from Codon Usage Database in Kazusa DNA Res.Inst, (E. coll K-12 strain)
Length
3 Molecular
E > N-term
g GG 1% | GG = | 8%
4 | major | 2% o | 7%
s AT cen AT ot tea | 50%
£ S 3
S 3
: T & e Fo s
:, preos [ = =) emcsF[ ]-
£ 24
E J * - -
U
€ !im ii"" E :
1111177 - E
o hll... i'" li gim
. 100 200
AT Major GC o 100
Major ol
ee AT GC  Maor AT ® Tasm  GCHe  AT-He

a-5yn a-8yn
Designh of DNA template is important.

Manual is Free to download from our Web site here. &

Amino acid sequence entry form

{5 DNAdesign for PUREfrex X & @ Q

e
Consultation is free of charge! 13



https://purefrex.genefrontier.com/products/cellfreeproteinsynthesiskits/purefrex2.0.html/?pegs2022#purefrex_manual
https://purefrex.genefrontier.com/products/cellfreeproteinsynthesiskits/purefrex2.0.html/?pegs2022#purefrex_manual
https://purefrex.genefrontier.com/request-dna-design/
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Construct Size (bp)

Elegen's
ENFINIA DNA

Format

Linear dsDNA

Linear dsDNA

Linear dsDNA

Linear dsDNA

25+

20+

15

10

5_

Fluorescence of sfGFP (a.u.)

0.
DNA

HisTEV-SfGFP(G4Y)-PPG-FLAG 978
HisTEV-PPG-sfGFP(GAY)-FLAG 978
HisTEV-SfGFP(G4Y)-FLAG 888
SfGFP(GAY)-FLAG 840
Protein
2 34567 891
kDa
100
75
50
37
> 3 > >
'_$—’ » - > [
25—
20
15
DNA 1 2 3 43 4 1 2 3 4
Supplier Elegen B C

Supplier

Supplier B

Format

Supplier C

Format

N/A Linear dsDNA
T7 promotor Gene of Interest
Y A\
N/A Linear dsDNA S
A
Ribosome Binding Site
Linear dsDNA Linear dsDNA (SD sequence)
Linear dsDNA Linear dsDNA
1 2 3 4 3 T 2 3 4
Elegen Cc

M 1T 2 3 4 5 6 7 8 9 10
bp

1500 a

1000 — — — -— -
500 ==

DNA 1 2 3 4 3 4 1 2 3 4
Supplier Elegen B C

three vendors. DNA
ier B, and Supplier

cLeGeN

To learn more about ENFINIA DNA, visit elegenbio.com
or contact us at info@elegenbio.com
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https://elegenbio.com/
https://elegenbio.com/

Contact information

GeneFrontier

For reagent use for expression / screening of biologics
/designing central dogma

https://purefrex.genefrontier.com/

PUREfrex

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

Takashi Ebihara, Ph.D., COO, GeneFrontier

E-mail: ebihara@genefrontier.com
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4% Eurogentec

) GMP VHH Antibody VHH Platform

Quick to clinic ManufaCturlng 0, Two expression p|qtforms
- P. pastoris (K. phaffii)
We offer a robust VHH production platform, developed ~ E coli

through extensive testing of diverse VHH models under

a wide range of conditions: .
) ) L .a| Fermentation
— mono-, bi-, and tri-specific formats i

Designed for — Isoelectric points between pl 5 and 9
Tox & Phi

— High-cell density fed-batch
. T, : — Control of critical fermentation
— Diverse hydrophobicity properties parameters

- Animal-free media

QA or QP release J:U Purification types

9 Project setup Tox batch GMP Certificate - lon-Exchange
: : : - Hydrophobic Interaction
Chromatography (HIC)
- Mix mode
- Affinity

GMP quality
GMP Manufacturing

0 MONTH 5 MONTHS 8 MONTHS

IQ\! Q Quality control & release

Starting from your research cell - GMP QC package
End-to-End 8 bank, we rapidly identify the optimal — Additional custom QC
assistance Months setup and process conditions to development available
efficiently produce your VHH. - QP release
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