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Development of Genetic Analyzer “BIOSHOT HT-32”

Junichi Morixro, Toshiya Tsuba, Hirofumi Y AMANO

Synopsis : In recent genetic testing markets, it is common that patient specimens collected at hospitals, clinics
and the like are gathered at a clinical laboratory which specializes in genetic screening and carry
out inspections and analyses. Particularly in major inspection centers, there is a demand for an
inspection system capable of carrying out a large number of tests with simple operations. On the
other hand, the DNA chip "GENE SILICON" developed by our company has excellent detection
sensitivity and simultaneous detection of multiple genes is possible, but the inspection process
involves a lot of manual work and it is unsuitable for mass inspection.

In this report, we report the development

solve these problems.
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Genetic inspection process for GENE SILICON.
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Automate with BIOSHOT HT-32
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Hybridization Washing Detection

Fig.2 Process to automate with BIOSHOT HT-32.
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Fig.4 Hybridization stage of BIOSHOT HT-32 for hybridization A)heat block B)heat lid.
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Fig.5 Washing stage of BIOSHOT HT-32 for washing GENE
SILICON after hybridization.
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Fig.6 Detecting stage of BIOSHOT HT-32 for detect fluorescence.
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Fig.7 PCR tube tag and tag attachment for BIOSHOT HT-32.

Fig.8 Works used in BIOSHOT HT-32.
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Fig.10 Loader of BIOSHOT HT-32 for carrying DNA chip needles.
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Fig.11 Outside of BIOSHOT HT-32.

Process Sample preparation Hybridization Washing Detection
Time 35 min 30~60min 1 min 10 min

+ Mixing the PCR products and buffer + Hybridization reaction of + Washing the chip | * Detect fluorescence of
+ Work set PCR products and DNA chip  |after hybridization |DNA chip with red light laser

Content
DNA Chip Needle

DNA Chip Image

Hybridizaton  Washing 1~ Washing 2  Needle Detection
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|

Fig.12 Inspection procedure for BIOSHOT HT-32.

40



TR RN EBIOSHOT HT-32 DB

T BRI SR & A A 72
F7-, BMETRTRIERRF Y 7Kz hN—7 4
WD AT BEENDETH - 7208, ARMEETIITE

100

B Hybridization

~ Washing
Detection

“ Work set

90 85.5min
80 3 3

70
60 L
50
40
30

Operation Time [min]

20
10

0

Previous Method

BIOSHOT HT-32

Fig.13 Operation time comparison between previous method
and BIOSHOT HT-32.

Ul
B

(93]
w

A) Oven

ul
o = N

Temperature [°C]
> b b 0 O
oo O

Inside of Tupper

~

——Solution

0 20 40 60
Time [min]

L OMERBNTOFHMIEICES b2 2 LiITk
0 KM 72 BT & 72 o 72,

S5z, TREMOBTEE EEEHTTIO7 -2 2y b
BRI SN 2 8T, fEEREANA 7 54 ARG
B SRR SHEN S Z L STREL o D, #RIEMEZ KR
IEc I &7,

5.1.2 A 7VF A RGO

IR A DR E 2 Fig 4loR T, kiRt —7
VCIE, HESRE (51~52°C) fHEERE £ TIcf300 %
FLTWEA, VT 2 ET% 7 AW E Ol bl
PEERTH 2729, SOLIERDMREL 39 1 43¢ H R
WCERELZOET 2 2 30 t:, ko THERERE
TORZTH 2 HI3050 M 0 SOCKR R EIE S IR TH 5 &
I,

220, FEIcY—vy)aviEHuint 7Y ¥4 R
WICB T 2 MEE 24T > 72, Fig 15ICARETDONA 7Y
A X OBEHERZ /T, BEEHCHT 52— >

53 B) BIOSHOT HT-32
52 T

S s - — — — — —]

51 /
50 !
I

Temperature [°C]
o
[(e]

— - -Peltier Block
——Solution

Time [min] 2

Fig.14 Heating time comparison between A) oven and B) BIOSHOT HT-32.

0.25
A) Gene mutation D
Py [ ]
0.20 Mutation sample
H
0.15
x
[
©
£
0.10
0.05 Wild sample
C] o] o]
0

15 30 45 60
Time[min]

0.25
B) Gene mutation @
0.20 Mutation sample
[ }
°
L 015 .
(]
©
£
0.10 o
0.05
Wild sample
o)
0 O Q o
15 30 45 60
Time[min]

Fig.15 Relationship between hybridization time and index using BIOSHOT HT-32.
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Fig.17 Reaction conditions and index.
(D Hybridize for 60 minutes using an oven
(2 Hybridize for 10 minutes using BIOSHOT HT-32
(3 Preheating for 2 minutes and hybridize for 10
minutes using BIOSHOT HT-32
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Fig.16 Comparison of fluorescence intensity values.
(D Hybridize for 60 minutes using an oven
(2 Hybridize for 10 minutes using BIOSHOT HT-32
(3 Preheating for 2 minutes and hybridize for 10 minutes using BIOSHOT HT-32
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Fig.18 Results search window of BIOSHOT HT-32.
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Fig.19 Output report of genetic inspection from BIOSHOT
HT-32.
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