HSTT (High Sensitive Tissue Testing) i DA

HSTT (High Sensitive Tissue Testing) Technology

B} B F OBk
Hideki GODA

£5
BECZERMZERA UL, #fichasBEREEF /R
FETYVIIINEBRLBRMZEAGLE RS, TV
JUIRERAT (HSTT: High Sensitive Tissue Testing) %
RAELUCOTRET %, AEfiNE, BIFERINTTH HBEER
CEBEEZAWCDABELREDRERABILEETE
BETERD SIRREDY VNV BEERHTIEETH S
% BEECNTIEAMEZRIEIET—IHEEIN
DDH Do

SERELERE, SREEBIEZEN—XICHED
EEREE, MROMUEBERY (Bkf) ZRREICT 5%
FNBAETH %, REEBILEIEHRE L (BRZA
WEHEEEABREZAVDAENNSNTWD, Hil
BRLOYVINVEBEZEET 2HIC, Z<DOMRE
NESFHADOHBEMZRFD, HIEDBEGEHAA TS
D, HABECMEHEOREN G D RRIEEHLH > .
KR TIFEBEROBREN /1 X2 KRS LED,
REBRETOCXICET2BEMAICENT, EHNR
F/EEERRE U, 5IIC, ZOF/HAEEZRL
fciEoFRERICIE, BEREHKNE T Y Y ILERNIE
IEEDZDRFHZEATZ2HICLD IV INVERRE
ZEEFTATESRMEZMILL o, BINHGEHE LT
& OERE, QX -EWII1FIvoLyy, Q%
5 > E OB EBA TOMERTN IR, @DF
BOYVINOE (N—Hh—) #®HE HFEFTS5N13, K
B FOREEMRIMICED, RENICIEHS5DS
MAEICHEETE, BICBTEEOVURIC L 22BN T8
BENMRIESINTWS, FRIVNIVEDODHBZST,
mRNA, miRNA, DNA O H©CHIEEZRT, M2
HIEATIEETH D, REZEDTWD,

BB M K
Hisatake OKADA

BB Ex
Yasushi NAKANO

Abstract

Konica Minolta succeeded in developing a digital pathol-
ogy technology HSTT at molecular imaging levels. The HSTT
technology is based on Konica Minolta’s heritage of photo-
graphic chemistry. We are accumulating data which indicate
that the HSTT technology can detect antibodies which can-
not be detected by an immunohistochemistry (IHC) such as
the DAB method.

The HSTT is a breakthrough in digital pathology which
uses immunohistochemistry to enable both antigen quanti-
tation and localization (visualization). Many researchers have
attempted to apply immunofluorescence to protein quanti-
tation, but they have faced difficulties in attaining sufficient
brightness and stability. Konica Minolta successfully devel-
oped innovative nanoparticles whose brightness exceeds
the auto-fluorescent noise level in tissue samples and which
have excellent solvent durability during the pathology stain-
ing process. Furthermore, with our image recognition and
digital processing technologies, we have achieved nanome-
ter-level resolution in quantifying the number of particles
(protein expressions).

The HSTT technology is characterized by (1) a high sensi-
tivity, (2) a quantitative and wide dynamic range, (3) a simul-
taneous detection of multiple types of proteins, and (4) an
analysis of locations of detected proteins in cells and tissues.
In principle, since the nanoparticles can bind to any antibod-
ies through surface modification, we succeeded in staining
dozens of antibodies. The HSTT technology can also be
applied to detection of mRNA, miRNA, and DNA, cytology,
and blood testing, and we are developing research collabo-
rations in these areas as well.
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Fig. 1 Basic properties of PIDs (phosphor integrated dots).

(Fig. 1a) A scanning electron microscopy image of PID nanoparti-
cles. (Fig. 1b) Comparison of 580 nm light-excited fluorescence
intensities among Dyes (sulforhodamine 101), QDs (quantum
dots: Qdot 625), and PIDs. Each fluorescence intensity is shown on
a logarithmic scale on the vertical axis. (Fig. 1c) Comparison of
photostabilities of Dyes and PIDs. The Dyes or PIDs on a glass slide
were irradiated with 580 nm light, and the fluorescence intensity
of both fluorescent materials was measured over time. The fluo-
rescence intensity of Dyes rapidly decreased to 2% of the initial
value in 10 min. whereas that of PIDs remained over 80 % of the
initial value under the same irradiation condition.
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Fig. 2 Dynamic range of PIDs imaging.

Sensitivity of imaging of PIDs (Fig. 1d) was compared with that of
DAB (Fig. 1a), QDs (Fig. 1b) and Dyes (Texas Red) (Fig. 1c). Biotin
solutions of various concentrations were incubated with deparaf-
finized paraffin sections of human breast cancer tissues to pre-
pare mimic slide samples. After washing them, streptavidin-con-
jugated HRPs visualized by DAB, streptavidin-conjugated Dyes
(Texas Red), streptavidin-conjugated QDs, and streptavidin-con-
jugated PIDs were reacted with the biotins which were bonded
on each slide glass. Streptavidin-conjugated DAB was analyzed
using Aperio image analysis system (Leica) to quantify the degree
of brown color of IHC-DAB. DAB showed insufficient quantitative
capability. Each of QDs and Dyes showed a narrow dynamic range
due to weak fluorescent intensity, whereas PIDs showed a high
sensitivity and a linear wide dynamic range between 10° to 103
mM of biotin concentration because of strong brightness of each
particle. (HRPs: horseradish peroxides)
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Fig. 3 Quantitative performance of PID imaging.

Cultured cells of eight types of breast cancer which expressed
HER2 protein at various levels were selected to investigate
whether PIDs can accurately measure the protein expression level
in cultured cancer cells. These cells were immunostained with
monoclonal anti-HER2 antibody, biotinylated monoclonal second-
ary antibody, and PIDs. The HER2 expression levels of these cells
were also examined using ELISA which is a conventional method
of quantifying protein. The figure shows a very high correlation.
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Fig.4 A double stained image of ki67 protein (green) and HER2 protein
(red) in cultured cells.

As shown in this photo, the technology using the PID nanoparti-
cles can detect multiple markers on an identical tissue by altering
fluorescent colors.
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