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Use of FALI with cDNA display single-domain antibodies for efficient functional
screening of therapeutic targets
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Fluorophore-assisted light inactivation (FALI) enables real-time
inactivation of specific proteins targeted in-situ by fluorophore-labeled probes. In combination
with a cell-based assay, FALI is a valuable technique for use as a functional proteomic screen to
search for druggable targets. One of the major obstacles of this method is the construction of probe

libraries containing high-affinity binders that cover cell surface membrane proteins as potential
targets. To overcome this barrier, we used synthetic single domain antibodies derived from camel
variable domains of heavy chain antibodies (VHH) and alternative non-antibody scaffolds. The
efficiency of cell-free cDNA display expression of the molecules was measured. Through the use of
thermostable scaffolds, we improved the expression of non-antibody affinity reagents linked to their

genotypes. We attempted high-affinity clone selection for membrane proteins from a newly
synthesized non-antibody probe library.

CDNA



(chromophore-assisted laser inactivation, CALI)

invitro
FALI(fluorophore-assisted light inactivation) (Beck S, Sakurai T, etal.,
Proteomics, 2: 247-255, 2002) CALI
OH
FALI
FALI

(Eustace BK, Sakurai T, et al., Nat Cell Biol, 6:
507-514, 2004)

)
L] ) ? )
. )
) )
) (scFv)
FACS
) (FITO)
FITC
FALI FITC
(€)) cDNA
cDNA display Yamaguchi J et al, Nucleic
Acids Res. 37: €108, 2009 in vitro
3
@
FALI
() cDNA display
CDNA PCR invitro
mRNA
cDNA display
FALI
cDNA display
FALI
(@)) () cDNA display
VHH

3 (Fn3)



(FingR) ProteinA )

cDNA display
PCR 5 3
His PCR Invitro mRNA
cnvK YoshimuraY & Fujimoto K, Org Lett, 10: 3227-3230,

2008, Yoshimura Y et al, Chembiochem, 10: 1473-1476, 2009

RNase
cDNA display C His Ni*
EDTA cDNA display
SDS
PVDF
His
cDNA
display
cDNA display
@) ) cDNA display
() VHH
VHH Fn3
@ () CDNA
display
cDNA display
®
erbB ) cDNA display
erbB CHO PCR
cDNA cDNA display
@) affinity maturation
cDNA
dPTP  8-o0x0-dGTP error-prone PCR
cDNA display
off-rate selection
() cDNA display
mRNA
cDNA display
VHH cDNA display cDNA display
VHH
cDNA display
&)
GFP CDNA display
erbB VHH
cDNA display
CHO erbB
®
VHH CDNA
display

error-prone
PCR off-rate selection



cDNA display
FALI
cDNA display

5
Anzai H, Terai T, Jayathilake C, Suzuki T, Nemoto N. A novel immuno-PCR method using
cDNA display. Anal Biochem, in press, 2019.
doi: 10.1016/j-ab.2019.04.017
Suzuki T, Mochizuki Y, Kimura S, Akazawa-Ogawa Y, Hagihara Y, Nemoto N. Anti-survivin
single-domain antibodies derived from an artificial library including three
synthetic random regions by in vitro selection using cDNA display. Biochem Biophys
Res Commun, 503: 2054-2060, 2018.
doi: 10.1016/j.bbrc.2018.07.158
Takahashi K, Sunohara M, Terai T, Kumachi S, Nemoto N. Enhanced mRNA-protein fusion
efficiency of a single-domain antibody by selection of mRNA display with additional
random sequences in the terminal translated regions. Biophys Physicobiol, 14: 23-28,
2017.
doi: 10.2142/biophysico.14.0_23.

6

VHH 98 2018
Anzai H, Suzuki T, Mochizuki Y, Kimura S, Nemoto N: In vitro selection of single-domain
antibodies from an artificial DNA library by cDNA display. 19th 1UPAB(International
Union of Pure and Applied Biophysics) congress and 11th EBSA congress, 2017
Edinburgh, UK.
: CcDNA
FALI 90 2017

VHH 16
2016

2

Nemoto N, Kumachi S, Arai H. In vitro Selection of Single-Domain Antibody (VHH) using
cDNA display, Antibody Engineering Third Edition (edited by D. Nevoltris & P Chames),
Methods in Mol Biol, 1827: 269-285, 2018
doi: 10.1007/978-1-4939-8648-4_14

CDNA .

P40-P49, 2017

1SBN978-4-86104-687-2

FALI

http://pharmacology.sakura.ne.jp/jp/research/fali_res/fali_res.html

http://park.saitama-u.ac. jp/~nemoto/

o

NEMOTO, naoto



8 60509727

@

HASHIMOTO, yoshie



