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Abstract Research background

Protein-based fluorescent biosensor is an undoubtedly powerful tool
for detection and visualization of target biomolecules. Recenﬂy, it was 1) Incorporation of NAA into N-terminus of scFv 2) Fluorescence detection of controlled drugs

reported that single-chain variable fragment (scFv) antibody-based by expanded genetic code system using the fluorescent-labeled scFv
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Positioning of this study

1) N-terminal g-amino group-selective fluorescent-labeling Schematic drawing of synthesis of antibody-based biosensors: Advantages
- strategies for incorporation of fluorescent dye
-NH, (a-amino groups) : t P s

e Simple method

dye-aldehyde Quenching
» Diversity of
: CHO
. buffer, pH 5 This work e biosensors:
NH, | picBH, dye-aldehyde l commercially
(£-amln0 gl’OUpS) Oral presentation: Day 4’ available IgGS can
4C5-10 B N-terminal a-amino be used.
: : i - ) Fluorescence quenching group(s)-selective
Commercially available N-terminal dye I:_:\beled 1gG [ s cancelled Monoclonal IgG chemical labeling Fluorescent biosensor « Cost effective ¥
monoclonal 1IgG (Fluorescent biosensor) good vield |

pK, values
a-amino group: 7.7 £ 0.5

e g-amino group of lysine: 10.5+ 1.1 « Genetically
\ cited from J. Biol. Chem. 284, 13285 (2009)/ encodable

Oral presentation: Day 4, l Transcription / Translation (in vitro or cellular expression) . Potential utility
2) Synthesis and characterization of TAMRA-labeled anti-FLAG IgG 4C5-8 for cellular assay
SDS-PAGE / Fl imaging Fluorescence spectrum Antigen-titration curve K. P. Hyunh Nhat, S.NAP ligand
T. Watanabe, T. Hohsaka
] FLAG peptide (M Development of novel E——
2 3.0- 2.8-fold peptide (M) 3.09 == FLAG peptide i Z
= — — 0 , genetically encoded
O — N g 2.5 t 9 -6~ 3x FLAG peptide . o _ J SNAP-tag catf_sllyzed
o c C s — 10 _ 2.5 = His. peptide (control) antibody-based Flexible linker post-translational
Lo 2 2 20 — 10 = 6 fluorescent protein probes. fluorescent labeling .
< ® © N — 107 ® 2.0 SNAP-tag-fused scFv Fluorescent biosensor
&) &) L =
SE £ z ' 10¢ L
<C n:_’ 03_ © 1.0- 105 5 1> _
= 2 104 = r‘ y * Excellent site
S .5 1.09= o5
(kDa) o specificity
58- -Heavv chain 0.0 0.5 | . .
vy 565 590 615 640 665 690 0-9 8 7 6 5 -4 S ) l in vitro transcription
wavelength (nm) antigen (M) [EYIRILS BHEUEE N ~ Quenching ON
. . Oy
ntigen : N ) ) R
17- Absorption spectrum ) - Chem. Soc. 133, 17386 IH S
FLAG peptide 2.0 x 10> (2011) " Expanded genetic he &
-TAMRA 4 3x FLAG peptide 3.4 x 10° ‘;?Eo code system Fluorescent biosensor
© 0.3 - - ARG
O Abs,g, (I9G) Hisg peptide (cont.) n.d. mRNA
Unconjugated dye was S .. \® §b3553 (TAMRA) ProX-tag SCFV (V,V,)
completely removed !! o
®
Stoichiometry: . : :
1.9 mol TAMRA/ IgG 420 520 620
wavelength (nm)
4) MS/MS analysis of the trypsinized IgG (anti-c-Myc 9E10 monocione)
3) Optimization of fluorescent dye and alkyl linker length
*e[EVHYVE/s/e/clo/Lv/k[Ple/es Lk - A fDfiVLTQSPASLAVSLIGQR
Antigen-titration curves of different Effect of the linker length
dye-labeled anti-FLAG IgGs Heavy chain - . Light chain
R TAMRA was ConjugaFed _ 20 TAMRA-X-C8-heavy chain (1-19) g 2 MSIMS i TAMRA-X-C8-light chain (1-18)
4.0 o EAM x 3.7 Lo l | with N-terminal a-amino > L | \_cal. m/z = 2573.40; obs. m/z = 2573.41 = L M cal. m/z = 2507.39: obs. m/z = 2507.66 | -
= group 2 8 z =
351 -= TAMRA S 5 Z 2 q £ g
L 3.0- RhG* x 2.8 5 g v 8z g : ] :
5 . v X = ol & E 10 zZ . Q
8 25 == ATTO495 Q =2 o o d ] s s HE L F . 2z T
T — IC3 59 | T L §is 23 5l Eg 55 2 s 85 :
£ 2.0- | | | 2 S [Sg ElE R Y B s 85 T g 888 é
= x 1.5 ' ' ' TAMRA-X-C,-CHO o= 5 e O REs ST8wN B2 28 2 g3 28 g S T8 S
2 1 5- P 0 20 40 60 80 100 - 4 53 | 88 S-S 5 95 3 ] 5 |- g
1. Ot " Fluorescence intensity change F/F, (%) NH 0 ﬁ.',\l daily, IT__EL lw LT J 0
n %: 500 1,000 , 500 1,000 1,500 2,000 2,500
0 5-O_I l9 I8 _l7 I6 l5 l4 ¥ O mass (m/z) mass (m/z)
FLAG peptide (M) [ X-C7 linker is the best

5) TAMRA-labeled IgG antibodies might expand various applications
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