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communication with the first sample inlet
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SUBSTRATE FOR MEDICAL TEST, GENE
SEQUENCING METHOD AND GENE
SEQUENCING CHIP

CROSS REFERENCE

[0001] The present application claims priority of China
Patent application No. 201710557848.8 filed on Jul. 10,
2017, the content of which is incorporated in its entirety as
portion of the present application by reference herein.

TECHNICAL FIELD

[0002] Embodiments of the present disclosure relate to a
substrate for medical test, a gene sequencing method of the
substrate for medical test, and a gene sequencing chip.

BACKGROUND

[0003] With the continuous development of gene sequenc-
ing technology, the gene sequencing technology has gradu-
ally become the most commonly used technology in the
modern molecular biology research, with a wide range of
applications. Therefore, a device for gene sequencing has a
relatively large market space.

[0004] Since the first generation of gene sequencing in
1977, the gene sequencing technology has achieved consid-
erable progress, with the first generation of sanger sequenc-
ing technology, the second generation of high throughput
sequencing technology, the third generation of single mol-
ecule sequencing technology, and the fourth generation of
nanopore sequencing technology. The current mainstream
sequencing technology is still dominated by the second
generation of high throughput sequencing technology.
[0005] The second-generation of high throughout
sequencing technology mainly includes the technology of
sequencing by synthesis of Illumina, an ion semiconductor
sequencing technology of Thermo Fisher, a linking sequenc-
ing technology and a pyrosequencing technology of Roche
and so on.

SUMMARY

[0006] Embodiments of the present disclosure provide a
substrate for medical test, a gene sequencing method
thereof, and a gene sequencing chip.

[0007] At least one embodiment of the present disclosure
provides a substrate for medical test, including: a micro flow
channel substrate; a first substrate, located opposite to the
micro flow channel substrate; a second substrate, located
opposite to the micro flow channel substrate and on a side of
the micro flow channel substrate away from the first sub-
strate, a surface of the micro flow channel substrate facing
the first substrate is provided with at least one first micro
flow channel, and the first substrate includes a first sample
inlet and a first sample outlet which are in communication
with the first micro flow channel, a surface of the micro flow
channel substrate facing the second substrate is provided
with at least one second micro flow channel, and the second
substrate includes a second sample inlet and a second
sample outlet which are communication with the second
micro flow channel.

[0008] For example, in the substrate for medical test
provided by an embodiment of the present disclosure, an
orthographic projection of the first micro flow channel on
the micro flow channel substrate and an orthographic pro-
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jection of the second micro flow channel on the micro flow
channel substrate are at least partially overlapped with each
other.

[0009] For example, in the substrate for medical test
provided by an embodiment of the present disclosure, an
orthographic projection of the first micro flow channel on
the micro flow channel substrate and an orthographic pro-
jection of the second micro flow channel on the micro flow
channel substrate are not overlapped with each other.
[0010] For example, in the substrate for medical test
provided by an embodiment of the present disclosure, the
first sample inlet and the first sample outlet are located at
two ends of the corresponding first micro flow channel
respectively, the second sample inlet and the second sample
outlet are located at two ends of the corresponding second
micro flow channel respectively.

[0011] For example, in the substrate for medical test
provided by an embodiment of the present disclosure, the
first substrate includes a plurality of first sequencing wells
recessed into the first substrate from a side of the first
substrate close to the micro flow channel substrate, each of
the first sequencing wells is in communication with the
corresponding first micro flow channel and disposed
between the corresponding first sample inlet and the corre-
sponding first sample outlet, and each of the first sequencing
wells is configured to place a sample to be tested.

[0012] For example, in the substrate for medical test
provided by an embodiment of the present disclosure, the
second substrate includes a plurality of second sequencing
wells recessed into the second substrate from a side of the
second substrate close to the micro flow channel substrate,
each of the second sequencing wells is in communication
with the corresponding second micro flow channel and
disposed between the corresponding second sample inlet and
the corresponding second sample outlet, and each of the
second sequencing wells is configured to place a sample to
be tested.

[0013] For example, in the substrate for medical test
provided by an embodiment of the present disclosure, a
depth of the first micro flow channel and/or the second micro
flow channel are/is in a range of 10-500 pum.

[0014] For example, in the substrate for medical test
provided by an embodiment of the present disclosure, a
width of the first micro flow channel and/or the second micro
flow channel are/is in a range of 100-10000 um.

[0015] For example, in the substrate for medical test
provided by an embodiment of the present disclosure, a
material of the first substrate and/or the second substrate
includes quartz, glass or an organic resin.

[0016] At least one embodiment of the present disclosure
provides a gene sequencing chip, including the substrate for
medical test according to any one of the abovementioned
examples.

[0017] For example, in the gene sequencing chip provided
by an embodiment of the present disclosure, the first micro
flow channel includes a plurality of first sequencing regions
which are spaced apart from each other, and each of the first
sequencing regions is configured to place a sample to be
tested.

[0018] For example, in the gene sequencing chip provided
by an embodiment of the present disclosure, the first
sequencing regions are sequentially disposed along an
extending direction of the first micro flow channel
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[0019] For example, in the gene sequencing chip provided
by an embodiment of the present disclosure, the second
micro flow channel includes a plurality of second sequenc-
ing regions which are spaced apart, and each of the second
sequencing regions is configured to place a sample to be
tested.

[0020] For example, in the gene sequencing chip provided
by an embodiment of the present disclosure, the second
sequencing regions are sequentially disposed along an
extending direction of the second micro flow channel

[0021] At least one embodiment of the present disclosure
provides a gene sequencing method for a substrate for
medical test, wherein the substrate for medical test includes
the substrate for medical test according to any one of the
abovementioned examples, and the gene sequencing method
includes: through the first sample inlet, sequentially intro-
ducing four different deoxyribonucleoside triphosphates into
the first micro flow channel in communication with the first
sample inlet; and through the second sample inlet, sequen-
tially introducing four different deoxyribonucleoside
triphosphates into the second micro flow channel in com-
munication with the second sample inlet.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] In order to clearly illustrate the technical solution
of embodiments of the present disclosure, the drawings of
the embodiments will be briefly described in the following,
it is obvious that the drawings in the description are only
related to some embodiments of the present disclosure and
not limited to the present disclosure.

[0023] FIG. 1 is a schematic structural diagram of a
substrate for medical test;

[0024] FIG. 2 is a schematic plan view of a substrate for
medical test;

[0025] FIG. 3 is schematic side view of a substrate for
medical test;

[0026] FIG. 4 is a schematic structural diagram of a
substrate for medical test provided by an embodiment of the
present disclosure;

[0027] FIG. 5 is a schematic plan diagram of a substrate
for medical test provided by an embodiment of the present
disclosure;

[0028] FIG. 6 is a schematic side diagram of a substrate
for medical test provided by an embodiment of the present
disclosure;

[0029] FIG. 7 is a schematic side diagram of another
substrate for medical test provided by an embodiment of the
present disclosure;

[0030] FIG. 8 is a schematic side diagram of a gene
sequencing chip provided by an embodiment of the present
disclosure;

[0031] FIG. 9A is a schematic plan view of a micro flow
channel substrate provided by an embodiment of the present
disclosure;

[0032] FIG. 9B is a schematic cross sectional view of a
micro flow channel substrate provided by an embodiment of
the present disclosure; and

[0033] FIG. 10 is a flow diagram of a gene sequencing
method of a micro flow channel substrate provided by an
embodiment of the present disclosure.
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DETAILED DESCRIPTION

[0034] In order to make objects, technical details and
advantages of the embodiments of the present disclosure
apparently, the technical solutions of the embodiments will
be described in a clearly and fully understandable way in
communication with the drawings related to the embodi-
ments of the present disclosure. It is obvious that the
described embodiments are just a part but not all of the
embodiments of the present disclosure. Based on the
described embodiments herein, a person having ordinary
skill in the art may obtain other embodiment(s), without any
inventive work, which should be within the scope of the
disclosure.

[0035] Unless otherwise defined, the technical terms or
scientific terms utilized herein have the same meanings as
commonly understood by one of ordinary skill in the art to
which the present disclosure belongs. The terms “first”,
“second”, etc., which are utilized in the description and the
claims of the present disclosure, are not intended to char-
acterize any sequence, amount or importance, but distin-
guish various components. The terms “includes”, “includ-
ing”, etc., are intended to specify that the elements or the
objects stated before these terms encompass the elements or
the objects and equivalents thereof listed after these terms,
but do not preclude the other elements or objects. The
phrases “connect”, “connected”, etc., are not intended to
define a physical connection or mechanical connection, but
may include an electrical connection, directly or indirectly.
[0036] At present, the mainstream second generation of
substrate for medical test on the market is a flow-cell
sequencing chip, which accounts for more than 90% of the
market. However, the usual flow-cell sequencing chip has
relatively high manufacturing costs, and the usual sequenc-
ing chip is mainly formed by a two-layer structure to form
a single-layer micro flow channel, such that the sequencing
ability is limited, resulting in low efficiency and high cost of
gene sequencing.

[0037] For example, FIG. 1 is a schematic diagram of a
substrate for medical test. As illustrated by FIG. 1, the
substrate for medical test includes a substrate 10 and a micro
flow channel substrate 30 which are disposed opposite each
other. A surface of the micro flow channel substrate 30 close
to the substrate 10 is provided with at least one micro flow
channel 31, and FIG. 1 shows two micro flow channels. The
substrate 10 is provided with at least one pair of sample inlet
17 and sample outlet 18 corresponding to the at least one
micro flow channel 31, and the sample inlet 17 and sample
outlet 18 are in communication with the corresponding
micro flow channel 31. In FIG. 1, in order to clearly show
the structure of the substrate 10 and the micro flow channel
substrate 30, the substrate 10 and the micro flow channel
substrate 30 are spaced apart by a certain distance. However,
when used, the substrate 10 and the micro flow channel
substrate 30 are in contact with each other. FIG. 2 is a
schematic plan view of the substrate for medical test shown
in FIG. 1. As illustrated by FIG. 2, two micro flow channels
31 are disposed on the micro flow channel substrate 30, and
two pairs of sample inlet 17 and sample outlet 18 corre-
sponding to the two micro flow channels 31 are disposed on
the substrate 10. FIG. 3 is a schematic side view of the
substrate for medical test shown in FIG. 1. As illustrated by
FIG. 3, the micro flow channel 31 is a groove structure
which is recessed into the micro flow channel substrate 30
from the surface of the micro flow channel substrate 30 close
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to the substrate 10. Because the substrate for medical test
shown in FIGS. 1 to 3 forms the micro flow channel 31 and
the correspondingly disposed sample inlet 17 and the sample
outlet 18 through the substrate 10 and the micro flow
channel substrate 40, the sequencing ability is limited,
resulting in low efficiency and high cost of gene sequencing.
[0038] Embodiments of the present disclosure provide a
substrate for medical test, a gene sequencing method
thereof, and a gene sequencing chip. The substrate for
medical test includes a micro flow channel substrate, a first
substrate located opposite to the micro flow channel sub-
strate, and a second substrate located opposite to the micro
flow channel substrate and disposed on a side of the micro
flow channel substrate away from the first substrate. A side
of the micro flow channel substrate facing the first substrate
is provided with at least one first micro flow channel, the first
substrate includes a first sample inlet and a first sample
outlet in communication with the first micro flow channel; a
side of the micro flow channel substrate facing the second
substrate is provided with at least one second micro flow
channel, the second substrate includes a second sample inlet
and a second sample outlet in communication with the
second micro flow channel Thus, by providing the first
substrate and the second substrate on two sides of the micro
flow channel substrate, the micro flow channel substrate is
fully utilized, and the first micro flow channel and the
second micro flow channel are respectively formed on two
sides of the micro flow channel substrate. Thereby, the
sequencing ability of the substrate for medical test is
doubled. When used for gene detection, the sequencing
throughput and the efficiency of gene sequencing can be
improved, and the cost of gene sequencing can be reduced.
In addition, the substrate for medical test also reduces the
time for frequent replacement of the substrate for medical
test and loading of chemical reagents, thereby further
improving the efficiency of gene sequencing.

[0039] Hereinafter, the substrate for medical test, the gene
sequencing method thereof, and the gene detection substrate
provided by the embodiments of the present disclosure will
be described with reference to the accompanying drawings.
[0040] At least one embodiment of the present disclosure
provides a substrate for medical test. The substrate for
medical test includes a micro flow channel substrate, a first
substrate located opposite to the micro flow channel sub-
strate, and a second substrate located opposite to the micro
flow channel substrate and disposed on a side of the micro
flow channel substrate away from the first substrate. A side
of the micro flow channel substrate facing the first substrate
is provided with at least one first micro flow channel, the first
substrate includes a first sample inlet and a first sample
outlet in communication with the first micro flow channel; a
side of the micro flow channel substrate facing the second
substrate is provided with at least one second micro flow
channel, the second substrate includes a second sample inlet
and a second sample outlet in communication with the
second micro flow channel.

[0041] FIG. 4 is a schematic structural diagram of a
substrate for medical test according to an embodiment of the
present disclosure. As illustrated by FIG. 1, the substrate for
medical test includes a first substrate 110, a second substrate
120, and a micro flow channel substrate 130. The first
substrate 110 is located opposite to the micro flow channel
substrate 130, and the second substrate 120 is located
opposite to the micro flow channel substrate 130 and dis-
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posed on a side of the micro flow channel substrate 130
away from the first substrate 110; that is, the first substrate
110 and the second substrate 120 are disposed to opposite to
two side surfaces of the micro flow channel substrate 130
respectively. A surface of the micro flow channel substrate
130 opposite to the first substrate 110 (i.e., the surface of the
micro flow channel substrate 130 facing the first substrate
110) is provided with at least one first micro flow channel
131, and the first substrate 110 includes a first sample inlet
117 and a first sample outlet 118 which are in communica-
tion with the first micro flow channel 131. A surface of the
micro flow channel substrate 130 opposite to the second
substrate 120 (i.e., the surface of the micro flow channel
substrate 130 facing the second substrate 120) is provided
with at least one second micro flow channel 132, and the
second substrate 120 includes the a second sample inlet 127
and a second sample outlet 128 which are in communication
with second micro flow channel 132. It should be noted that
the first micro flow channel can be provided in plural, and
the second micro flow channel can be provided in plural; in
a case where the micro flow channel substrate includes a
plurality of first micro flow channels, the first substrate also
includes a plurality of pairs of the first sample inlet and the
first sample outlet, and each of the first micro flow channels
corresponds to one pair of first sample inlet and the first
sample outlet; and in a case where the micro flow channel
substrate includes a plurality of second micro flow channels,
the second substrate also includes a plurality of pairs of the
second sample inlet and the second sample outlet, and each
of the second micro flow channels corresponds to one pair
of second sample inlet and the second sample outlet.

[0042] In the substrate for medical test provided by the
present embodiment, various chemical reagents can be intro-
duced into or discharged from the first micro flow channel
through the first sample inlet and the first sample outlet; for
example, the chemical reagents include four types of deoxy-
ribonucleoside triphosphate solutions different in base. Vari-
ous chemical reagents can be introduced into or discharged
from the second micro flow channel through the second
sample inlet and the second sample outlet; for example, the
chemical reagents include four types of deoxyribonucleo-
side triphosphate solutions different in basic group, so as to
simultaneously complete gene sequencing in the first micro
flow channel and the second micro flow channel which are
located at two sides of the micro flow channel substrate. The
substrate for medical test can fully utilize the micro flow
channel substrate, by forming the first micro flow channel
and the second micro flow channel on two sides of the micro
flow channel substrate respectively, such that the detection
ability of the substrate for medical test can be doubled.
When used for gene sequencing, the gene sequencing ability
of the substrate for medical test is doubled, so that the
sequencing throughput and gene sequencing efficiency can
be improved, and the costs of gene sequencing can be
reduced. In addition, due to the increase of the sample to be
tested that can be accommodated by the substrate for medi-
cal test at one time, the substrate for medical test also
reduces the time for frequent replacement of the substrate
for medical test and loading of chemical reagents, thereby
further improving the efficiency of gene sequencing. It
should be noted that the substrate for medical test provided
by the embodiments of the present disclosure can also be
applied to other medical test applications.
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[0043] It is to be noted that, in FIG. 4, in order to clearly
show the structures of the first substrate 110, the second
substrate 120, and the micro flow channel substrate 130, the
first substrate 110 and the micro flow channel substrate 130
are spaced apart by a certain distance, and the second
substrate 120 and the micro flow channel substrate 130 are
spaced apart by a certain distance. However, in actual use,
the first substrate 110 and the micro flow channel substrate
130 are in contact with each other, and the second substrate
120 and the micro flow channel substrate 130 are in contact
with each other.

[0044] For example, the first micro flow channel 131 is a
groove structure which is recessed into the micro flow
channel substrate 130 from the surface of micro flow chan-
nel substrate 130 close to the first substrate 110; and the
second micro flow channel 132 is a groove structure which
is recessed into the micro flow channel substrate 130 from
the surface of micro flow channel substrate 130 close to the
second substrate 120.

[0045] FIG. 5 is a schematic plan view of the substrate for
medical test shown in FIG. 4. As illustrated by FIG. 5, the
first sample inlet 117 and the first sample outlet 118 are
respectively disposed at two ends of the corresponding first
micro flow channel 131, and the second sample inlet 127 and
the second sample outlet 128 are respectively disposed at
two ends of a corresponding second micro flow channel 132.
Thereby, various chemical reagents can be introduced into or
discharged from the first micro flow channel through the first
sample inlet and the first sample outlet, and various chemical
reagents can be introduced to or discharged from the second
micro flow channel through the second sample inlet and the
second sample outlet, the efficiency can be increased and the
reagent residues can be avoided.

[0046] FIG. 6 is a schematic side view of the substrate for
medical test shown in FIG. 4. As illustrated by FIG. 6, an
orthographic projection of the first micro flow channel 131
on the micro flow channel substrate 130 and an orthographic
projection of the second micro flow channel 132 on the
micro flow channel substrate 130 are not overlapped with
each other. Thereby, interference between the first micro
flow channel and the second micro flow channel which are
adjacent to each other can be reduced. Of course, embodi-
ments of the present disclosure include but are not limited
thereto.

[0047] For example, FIG. 7 is a schematic side view of
another substrate for medical test according to the present
embodiment. As illustrated by FIG. 7, the orthographic
projection of the first micro flow channel 131 on the micro
flow channel substrate 130 and the orthographic projection
of the second micro flow channel 132 on the micro flow
channel substrate 130 are at least partially overlapped or
even completely overlapped with each other. An interval
between adjacent first micro flow channels and an interval
between adjacent second micro flow channels can be
reduced to increase the number of the first micro flow
channels and the second micro flow channels on the sub-
strate for medical test.

[0048] In some examples, the number of first micro flow
channels ranges from 1-10. Of course, embodiments of the
present disclosure include, but are not limited thereto, and
the number of the first micro flow channels can be greater
than 10.

[0049] In some examples, the number of second micro
flow channels ranges from 1-10. Of course, embodiments of
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the present disclosure include, but are not limited thereto,
and the number of the second micro flow channels can be
greater than 10.

[0050] In some examples, a depth of the first micro flow
channel can range from 10 to 500 um, and a depth of the
second micro flow channel can range from 10 to 500 pm. Of
course, embodiments of the present disclosure include but
are not limited thereto.

[0051] In some examples, a width of the first micro flow
channel ranges from 100 to 10,000 um, and a width of the
second micro flow channel ranges from 100 to 10,000 um.
Of course, embodiments of the present disclosure include
but are not limited thereto.

[0052] In some examples, a material of the first substrate
includes quartz, glass, or an organic resin, and a material of
the second substrate includes quartz, glass, or an organic
resin.

[0053] FIG. 8 is a schematic sectional view of another
gene sequencing chip according to the present embodiment.
As illustrated by FIG. 8, the first substrate 110 includes a
plurality of first sequencing wells 115 recessed from a side
of the first substrate 110 close to the micro flow channel
substrate 130, and each of the first sequencing wells 115 is
in communication with a corresponding first micro flow
channel 131 and is disposed between a corresponding first
sample inlet 117 and a corresponding first sample outlet 118;
and each of the first sequencing wells 115 can be configured
to place a sample to be tested. Thereby, various chemical
reagents can be applied to the first micro flow channel 131
through the first sample inlet 117, for example, the various
chemical reagents include four types of deoxyribonucleo-
side triphosphate solutions different in base, and then vari-
ous chemical reagents are introduced into each of first
sequencing wells 115 with the sample to be tested therein to
react with the sample to be tested, and then discharged
through the first sample port 118, thereby completing gene
sequencing of the sample to be tested.

[0054] In some examples, as illustrated by FIG. 8, the
second substrate 120 includes a plurality of second sequenc-
ing wells 125 recessed into the second substrate 120 from a
side of the second substrate 120 close to the micro flow
channel substrate 130; each of the second sequencing wells
125 is in communication with a corresponding second micro
flow channel 132 and disposed between a corresponding
second sample inlet 127 and a corresponding second sample
outlet 128. Each of the second sequencing wells 125 can be
configured to place a sample to be tested. Thereby, various
chemical reagents can be applied to the second micro flow
channel 132 through the second sample inlet 127, for
example, the various chemical reagents include four types of
deoxyribonucleoside triphosphate solutions different in
base, and then the various chemical reagents can be intro-
duced into each of the second sequencing wells 125 with the
sample to be tested therein to react with the sample to be
tested, and then discharged from the second sample outlet
128, so as to complete the gene sequencing of the sample to
be tested.

[0055] For example, a cross-sectional shape of the first
sequencing well or the second sequencing well can be a
shape of a circle, a regular polygon, or the like.

[0056] It should be noted that the gene sequencing chip
provided by the embodiments of the present disclosure can
be not provided with the first sequencing well on the first
substrate, and the second sequencing well on the second
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substrate. FIG. 9A shows a schematic plan view of a micro
flow channel substrate according to the present embodiment.
As illustrated by FIG. 9A, the first micro flow channel 131
includes a plurality of first sequencing regions 1310 which
are spaced apart from each other, and each of the first
sequencing regions 1310 can be used to accommodate a
sample to be tested. Thus, various chemical reagents can be
applied to the first micro flow channel 131; for example, the
various chemical reagents include four types of deoxyribo-
nucleoside triphosphate solutions different in base. There-
fore, it is possible for the various chemical reagents to
directly react with different samples to be tested in different
first sequencing regions 1310, so as to complete gene
sequencing of the sample to be tested. For example, as
illustrated by FIG. 9A, the second micro flow channel 132
includes a plurality of second sequencing regions 1320
which are spaced apart, and each of the second sequencing
regions 1320 can be used to place a sample to be tested.
Thus, various chemical reagents can be applied to the second
micro flow channel 132; for example, the various chemical
reagents includes four types of deoxyribonucleoside triphos-
phate solutions different in base. Therefore, it is possible for
the various chemical reagents to react with different samples
to be tested in different second sequencing regions 1320, so
as to complete gene sequencing of the sample to be tested.

[0057] It should be noted that the sample to be tested can
be limited in the first sequencing region or the second
sequencing region, so as to prevent the sample to be tested
from flowing into the first micro flow channel or the second
micro flow channel For example, as illustrated by FIG. 9B,
a gel layer 910 can be formed in the first sequencing region
1310 or the second sequencing region 1320, and a joint 920
can be disposed on the gel layer 910. The sample to be tested
can be fixed in the first sequencing region or the second
sequencing region by attaching the sample to be tested to the
joint 920 on the gel layer 910 through a pairing manner. The
gel layer can be made of a conventional material, for
example, a hydrogel. Furthermore, for example, the gel layer
can be made of a substance having a gel-like structure, a
substance having a polymer network structure, or a sub-
stance having a cross-linked polymer structure. For
example, the substance having a gel-like structure includes
agarose, the substance having a polymer network structure
includes gelatin, and the substance having a cross-linked
polymer structure includes polyacrylamide. The gel layer
material can also be silane-free acrylamide or N-[-5-(2-
bromoacetyl)aminopentyl] acrylamide (BRAPA).

[0058] For example, as illustrated by FIG. 9A, the plural-
ity of first sequencing regions 1310 can be sequentially
disposed along an extending direction of the first micro flow
channel 131.

[0059] For example, as illustrated by FIG. 9A, the plural-
ity of second sequencing regions 1320 can be sequentially
disposed along an extending direction of the second micro
flow channel 132.

[0060] At least one embodiment of the present disclosure
also provides a gene sequencing method for a substrate for
medical test. The substrate for medical test can employ the
substrate for medical test described in any one of the
abovementioned examples. FIG. 10 is a flow diagram of a
gene sequencing method of a substrate for medical test. The
gene sequencing method includes the following steps S201-
S202.
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[0061] Step S201: through the first sample inlet, sequen-
tially introducing four different deoxyribonucleoside
triphosphates into the first micro flow channel in commu-
nication with the first sample inlet.

[0062] Step S202: through the second sample inlet,
sequentially introducing four different deoxyribonucleoside
triphosphates into the second micro flow channel in com-
munication with the second sample inlet.

[0063] It should be noted that the abovementioned steps
S201 and S202 do not have a chronological order, namely,
step S201 and step S202 can be performed simultaneously.
[0064] In the gene sequencing method of the substrate for
medical test provided by the present embodiment, various
chemical reagents can be introduced into or discharged from
the first micro flow channel through the first sample inlet and
the first sample outlet, for example, the various chemical
reagents include four types of deoxyribonucleoside triphos-
phate solutions different in base; and various chemical
reagents can be introduced into or discharged from the
second micro flow channel through the second sample inlet
and the second sample outlet, for example, the various
chemical reagents including four types of deoxyribonucleo-
side triphosphate solutions different in base, so as to simul-
taneously complete gene sequencing in the first micro flow
channel and the second micro flow channel which are
located on two sides of the micro flow channel substrate. The
gene sequencing method can fully utilize the first micro flow
channel and the second micro flow channel located on two
sides of the micro flow channel substrate, so as to double the
gene sequencing ability, improve the sequencing throughput
and gene sequencing efficiency, and reduce the costs of gene
sequencing.

[0065] For example, the abovementioned deoxyribo-
nucleoside triphosphate includes a reversible terminating
deoxyribonucleoside triphosphate, the gene sequencing
method further includes: cleaning the reversible terminating
deoxyribonucleoside triphosphate introduced in the
sequencing wells, and adding a mercapto reagent. After
completing a basic group type detection for a previous
position of the sample to be tested (for example, a DNA
fragment), the reversible terminating deoxyribonucleoside
triphosphate introduced in the sequencing wells needs to be
cleaned, and then the mercapto reagent is added. It should be
noted that: unlike an ordinary deoxyribonucleoside triphos-
phate, a 3'-end of the reversible terminating deoxyribo-
nucleoside triphosphate is linked with an azide group, which
does not form a phosphodiester bond during a DNA syn-
thesis process, and thus the DNA synthesis process can be
interrupted. If the mercapto reagent is added, the azide group
will break, and a hydroxyl group can be formed at an
original position. A base type detection of a subsequent
location of the sample to be tested can be performed after
adding the mercapto reagent, the detection method is the
same as the abovementioned method, which is not repeated
herein.

[0066] For example, in a case that the sample to be tested
is a DNA fragment, the abovementioned reversible termi-
nating deoxyribonucleoside triphosphate can include a
reversible terminating deoxy adenine triphosphate, a revers-
ible terminating deoxy thymine triphosphate, a reversible
terminating deoxy cytosine triphosphate, and a reversible
terminating deoxy guanine triphosphate. If the deoxyribo-
nucleoside triphosphate introduced and reacted in the
sequencing wells is the adenine deoxyribonucleoside
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triphosphate, and then the base in the sample to be tested (for
example, the DNA fragment) is a thymine; if the deoxyri-
bonucleoside triphosphate introduced and reacted in the
sequencing wells is the thymidine deoxyribonucleoside
triphosphate, and then the base in the sample to be tested (for
example, the DNA fragment) is an adenine; if the deoxyri-
bonucleoside triphosphate introduced and reacted in the
sequencing wells is the cytosine deoxyribonucleoside
triphosphate, and then the base in the sample to be tested (for
example, the DNA fragment) is a guanine; if the deoxyri-
bonucleoside triphosphate introduced and reacted in the
sequencing wells is the guanine deoxyribonucleotide
triphosphate, and then the base in the sample to be tested (for
example, the DNA fragment) is a cytosine.

[0067] The following points should to be explained:
[0068] (1) The drawings of the embodiments of the pres-
ent disclosure only relate to the structure related to the
embodiments of the present disclosure, and other structures
can be referenced to the usual design.

[0069] (2) In the absence of conflict, the features of the
same embodiment and the different embodiments can be
combined with each other.

[0070] The foregoing is only the embodiments of the
present disclosure and not intended to limit the scope of
protection of the present disclosure, alternations or replace-
ments which can be easily envisaged by any skilled person
being familiar with the present technical field shall fall into
the protection scope of the present disclosure. Thus, the
protection scope of the present disclosure should be based
on the protection scope of the claims.

1. A substrate for medical test, comprising:

a micro flow channel substrate;

a first substrate, located opposite to the micro flow chan-
nel substrate;

a second substrate, located opposite to the micro flow
channel substrate and on a side of the micro flow
channel substrate away from the first substrate,

wherein a surface of the micro flow channel substrate
facing the first substrate is provided with at least one
first micro flow channel, and the first substrate com-
prises a first sample inlet and a first sample outlet which
are in communication with the first micro flow channel,

a surface of the micro flow channel substrate facing the
second substrate is provided with at least one second
micro flow channel, and the second substrate comprises
a second sample inlet and a second sample outlet which
are communication with the second micro flow chan-
nel.

2. The substrate for medical test according to claim 1,
wherein an orthographic projection of the first micro flow
channel on the micro flow channel substrate and an ortho-
graphic projection of the second micro flow channel on the
micro flow channel substrate are at least partially overlapped
with each other.

3. The substrate for medical test according to claim 1,
wherein an orthographic projection of the first micro flow
channel on the micro flow channel substrate and an ortho-
graphic projection of the second micro flow channel on the
micro flow channel substrate are not overlapped with each
other.

4. The substrate for medical test according to claim 1,
wherein the first sample inlet and the first sample outlet are
located at two ends of the corresponding first micro flow
channel respectively, the second sample inlet and the second
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sample outlet are located at two ends of the corresponding
second micro flow channel respectively.

5. The substrate for medical test according to claim 4,
wherein the first substrate comprises a plurality of first
sequencing wells recessed into the first substrate from a side
of the first substrate close to the micro flow channel sub-
strate, each of the first sequencing wells is in communication
with the corresponding first micro flow channel and dis-
posed between the corresponding first sample inlet and the
corresponding first sample outlet, and each of the first
sequencing wells is configured to place a sample to be
tested.

6. The substrate for medical test according to claim 4,
wherein the second substrate comprises a plurality of second
sequencing wells recessed into the second substrate from a
side of the second substrate close to the micro flow channel
substrate, each of the second sequencing wells is in com-
munication with the corresponding second micro flow chan-
nel and disposed between the corresponding second sample
inlet and the corresponding second sample outlet, and each
of the second sequencing wells is configured to place a
sample to be tested.

7. The substrate for medical test according to claim 1,
wherein a depth of the first micro flow channel and/or the
second micro flow channel are/is in a range of 10-500 um.

8. The substrate for medical test according to claim 1,
wherein a width of the first micro flow channel and/or the
second micro flow channel are/is in a range of 100-10000
pm.

9. The substrate for medical test according to claim 1,
wherein a material of the first substrate and/or the second
substrate comprises quartz, glass or an organic resin.

10. A gene sequencing chip, comprising the substrate for
medical test according to claim 1.

11. The gene sequencing chip according to claim 10,
wherein the first micro flow channel comprises a plurality of
first sequencing regions which are spaced apart from each
other, and each of the first sequencing regions is configured
to place a sample to be tested.

12. The gene sequencing chip according to claim 10,
further comprising:

a gel layer, located in each of the first sequencing regions;

and

a joint, located on the gel layer and configured to attach

the sample to be tested.

13. The gene sequencing chip according to claim 12,
wherein the first sequencing regions are sequentially dis-
posed along an extending direction of the first micro flow
channel.

14. The gene sequencing chip according to claim 10,
wherein the second micro flow channel comprises a plurality
of second sequencing regions which are spaced apart, and
each of the second sequencing regions is configured to place
a sample to be tested.

15. The gene sequencing chip according to claim 14,
further comprising:

a gel layer, located in each of the second sequencing

regions; and

a joint, located on the gel layer and configured to attach

the sample to be tested.

16. The gene sequencing chip according to claim 15,
wherein the second sequencing regions are sequentially
disposed along an extending direction of the second micro
flow channel.
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17. A gene sequencing method of a substrate for medical
test, wherein the substrate for medical test comprises the
substrate for medical test according to claim 1, and the gene
sequencing method comprises:

through the first sample inlet, sequentially introducing

four different deoxyribonucleoside triphosphates into
the first micro flow channel in communication with the
first sample inlet; and

through the second sample inlet, sequentially introducing

four different deoxyribonucleoside triphosphates into
the second micro flow channel in communication with
the second sample inlet.
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