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Development of luminescence probes for specific detection of human proteins

Nishihara, Ryo

3,300,000
(HuLuminol) HuLuminol HSA
HuLuminol
5% HSA
(ELISA)

We report_the design and synthesis of an imidazopyrazinone-type luciferin,
Human Luminophorel (HuLuminolg, with the aim of unmasking the latent luciferase activity of
non-luminous proteins. The investigation of reaction behavior of HuLuminol for the biological
proteins revealed that only human serum albumin (HSA) led to a distinct luminescent enhancement,
while other proteins resulted in no emission. HSA levels were quantified within 5% error margins of
an enzyme-linked immunosorbent assay without the need for any sample pretreatments because of the
high specificity of HuLuminol. These results indicate the advantages of the novel platform for
protein analysis to detect non-labeled proteins, which generally do not function as enzymes. In
addition, the "luciferase-independent” luminescence assay can also be used to detect other
biomarkers, such as copper ions.
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ab Errors represent standard error of the mean values for triplicate experiments.

2 Michaelis-Menten constant (K;,) values were determined by Lineweaver-Burk
plots via measurements of initial rates of light emission over a range 0.5 to 20 uM.
b Turnover rate (k) values were calculated by deviding maximum velocity (V;,..,)
by the @p; . The V,,, were determined by Lineweaver-Burk plots.
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ND: Not Determined.

2 Conditions: HuLumino1 (20 uM) in PBS-diluted serum (1000-fold, 10 mM, pH7.4)



HTEXHEThHDH, V7= v DFIEIRE
X, HSA BEIIEFERTH DX 3(1,i1)).
o 7 IVEITALER 72 LIZ, HuLuminol ¥4,
DI N1 Zr ORPEREFE T g O HSA % E
& L7 R, ELISA IE TR LR R L B <
*ﬁbt@%m FEHRIEOUMO A TR
DX 87 R RIS T & D AR
WXL RSk D & LR BT & IR ERAYI

LR B0 THY 5% L RIE

S BT HT 0 %6 k%<ﬁ%?é%@tk
EZD,

(2) & MIET VT I RO AR
HSA O3 L R—4 —iExAFIH LT, ¥
VNI BUND NS F~— T — K E % B
L7, /7 =V HuLuminol ® 3\ H
VIR =VRGZ TPA U v K& L5
%G%ﬂh%ﬂﬁAﬁbﬁw”v7l)/$
DERTHALIZIESTY ) VB 3 Ll
JVIR =V AL SO 2 B 5-9° 5 B AL
THDHTD, ZOELA~D Y H o FE AL,
HSA L ORNIGEET 5, —F5 T, TPA
U2 R 1 A0 A A 2 & R Rz
THHEPMOENTWND 2D, A A i
£ U A RO b EE T, HuLuminol
NEAEIN, R ELTHSA LAY
T FIDE LN DX 431). BB, HSA (2 X
DI T VTR H A A DR
M AL k@é ES NI & o AV GL: i L))
TFETFIZBWT, TPA-HI OB L EA 4 &
@}iﬁﬁﬁ%*ﬁﬁ L7ofER. X 4G)icnd i@
0. A A AR RS L, v 7T
WEED Z LN TE L, £7= TPA-H1 DF
TR IL, SRR CH D, MG O A

FUREL U VRILER 7R LIZ, TPA-HI
W% . HIERR] 1 4 CEET AHEITKTI L

72(3 3), IMyEHH. HFrIZFERES O w S EIx
Wilson J%<° Menkes Ji5 D /3 A A~ —H —

(i)
o
(; QI Cut , HSA
Bioluminescence OFF :

TPA-COOH

Binlumlnescence ON

(i)

Q

1.5x107, 3000 8+)V>TIU> + HSA
coe,

5 3

E 4

o 8 2000

2 1.0x107) H

"_: g 1000

EN) t .,

A 3 WSITUSDH  Cee,,

3R 5.0%10° @ °%%e
| el A b wutih b bt S it

ﬁﬁ 400 450 500 550

Wavelength [nm]

[ Sy B T | 1

0.0 1 1

P o o X o o F oF oF oF o
\@&\x"&&&«f’\@e"\@e@
o" & S EESF $ ¢ ‘x‘o 0‘:‘

X 4 (i) R TPA V5 v F23EE& L Tn
2 AREE TR I & 7023, i A4 4 v 17
TETNTTPA Vv F2WilEST 2 & HSA L vy
7 2 Y VYBRNIG R Z I, Gi)pERYE: S48
BAA VIEETICBT ALY 7 2 ) VEREEK
(TPA-H1)D FEH[H AX a: TPA-H1 DFEH R ~ 2
k]

£ 3 MEFOHT v A4 GBI

CuC[I:“a\\/ld]ded Biolumin[e:’\c/le]nt assay? Assay kit® Rec(;’v)ery
0.5 0.54 +0.00 0.52 + 0.00 94.3
25 2.49 £+ 0.05 2.60 +0.41 95.8
5 4.82 +£0.05 5.00 + 0.62 96.4

\Z7 Do %5‘7 X @%ﬁ”f—ii))% b, j&&ﬁ\j"ﬁ‘ -n

3 TPA-H1 (20 uM) in HEPES-diluted serum (10 mM, pH7.4)
b Metallogenics (CU04M)

— I —OFRRHFEE LTARETEIFM SN F 20T 5,

<HIHISCHER>

(D Nishihara, R., Paulmurugan, R., Nakajima, T., Yamamoto, E., Natarajan, A., Afjei, R., Hiruta, Y.,
Iwasawa, N., Nishiyama, S., Citterio, D., Sato, M., Kim, S., and Suzuki, K.: Highly bright and stable

NIR-BRET with blue-shifted coelenterazine derivatives for deep-tissue imaging of molecular events

in vivo, Theranostics, 9, 2019, 2646-2661.

@ Nishihara, R.*, Niwa, K., Tomita, T., and Kurita, R.*: Coelenterazine Analogue with Human Serum

Albumin-Specific Bioluminescence, Bioconjugate Chemistry, 31, 2020, 2679-2684.

(@ Nishihara, R.*, Niwa, K., Tomita, T., and Kurita, R.: Design of Coelenterazine Analogue to Reveal
Bioluminescent Reaction of Human Serum Albumin, IntechOpen, 2021,
Bioluminescence, Editor: Suzuki, H., 13 pages.

@ Nishihara, R.*, and Kurita, R.*: Mix-and-read bioluminescent copper detection platform using a

caged coelenterazine analogue, Analyst, 146, 2021, 6139-6144.

HANA F =

Book chapter in



2 2 0 0

Nishihara Ryo Niwa Kazuki Tomita Tatsunosuke Kurita Ryoji 31
Coelenterazine Analogue with Human Serum Albumin-Specific Bioluminescence 2020
Bioconjugate Chemistry 2679 2684
DOl
10.1021/acs.bioconjchem.0c00536
Nishihara Ryo Kurita Ryoji 146
Mix-and-read bioluminescent copper detection platform using a caged coelenterazine analogue 2021
The Analyst 6139 6144
DOl
10.1039/D1AN01292D
0
1
Nishihara Ryo Niwa Kazuki Tomita Tatsunosuke Kurita Ryoji 2021

IntechOpen

13

Design of Coelenterazine Analogue to Reveal Bioluminescent Reaction of Human Serum Albumin
Book chapter in Bioluminescence

2020-046137 2020







