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PERSONALIZED ANTI-CANCER AGENT SCREENING SYSTEM

TECHNICAL FIELD
The present invention relates to a system for screening
personalized anticancer agents, and more particularly to a
system for screening personalized anticancer agents, a method
for screening perscnalized antlcancer agents using the system,

and an apparatus for scresning persconalized antilcancer agsnts.

BACKGROUND ART
As the human genome project has been performed, a base
enabling the genetic understanding o¢f human diseases was
provided. Thus, it is expected that personalized nedicine
will be realized, in which wvarious diseases are diagnosed,
treated and prognosed for individual patients having different

genetic environments.

iy

In the pricr art, a typical therapy for a specific
diseaze {(for example, hypertension) nas been appiied
indiscriminately regardless of the kind or severity of disease.
However, as medical technology has been developed, various
therapies can now be applied to a speclfic disease. Thus,
there is a need for the development of tailored medicine in
which a therapy suitable for a patient can bhe selected
depending on the patient’'s sex, age, physical constitution,

occupation and regional environment, Focr example, when a
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patient afflicted with a specific disease wvisits a hospital,

the patient consults with a doctor and undergoes a medical
examination based on the conditicon, and the doctor presents a
suitable therapeutic method on the basis o¢f the examination
results, When the doctor prescribes a drug for the patient,

the drug 1is prescribed by the subjective decision of the
doctor on the basis of the examination results. In some cases,
the prescribed drug cannot show a desired therapeutic effect,

and in this case, other drugs are prescribed. In order to
minimize this trial and effort, there has been a need for the
development of personalized medicine.

Generally, tailcred medicine is alsce known as order-made
medicine or perscnalized medicine. The term “tallored
medicine” refers to a method that uses a suitable therapeutic
method selected based on the results obtained by examining the
physical constitution or environment of an individual patient.
In  order to zrealize genetic information-based tailored
medicine, it is reguired to develop biomarkers for genetic
diagnosis, various genetic examination methods, medical
informatics analysis methods capable of analyzing/combining
the genetic informaticn obtained by the examination methods,
targeted therapeutic technicques that can employ the analysis
results obtained by the analysis methods, etc. In other waords,
1t is rzrequired to developr not only technolegy capable of

b

screening a therapsuti method suitable for a particular
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patient, but also technology capable of verlfyving the screened
therapeutic methocd.

Although this tailored medicine can be applied *to all
diseases, it is expensive and time-consuming. For this reason,
it will be effective to apply tailored medicine for the
Treatment .Of diseases that show severe symptoms while
requiring long-term medical treatment, rather than applving
tallored medicine to diseases such as simple traumas showing
glight symptoms, or stomachaches having a short disease periocd.

Typical examples of diseases that show severe symptoms
while reguiring long-term medical treatment include cancer-
related diseases, As known so far, patient’s cancer cells
show physiological characteristics that completely differ from
those of normal cells, and such phvsiological characteristics
are determined by tThe expression patterns of genes whose
expression increases or decreases specifically in cancers
compared to that in normal cells, and the expresslion patterns
of such genes differ between patients or patient’s tissues.
Indeed, different patients having the same cancer are known to
show different responses to the same anticancer agent, and
this difference 1s believed to be attributable to the above-
described characteristics of cancer diseases. For this reason,
it 1s expected that the above-described taitlored wmedicine will
be effectively applied to cancer-related diseases, and thus

studies thereon have been actively cocnducted.
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For examnple, International Patent Application WO
2007/035842 discleoses a method that comprises selecting
sultable anticancer agents against patient’s cancer and
selecting one anticancer agent £from the selected anticancer
agents using the cancer cells of the patient. In addition,
Korean Patent Lald~Open Puplication No. 10-2012-00208590
discloses a method for selecting a cancer patient-tailored
drug, which comprises measuring the expression levels of a
plurality of targst genes 1in a biclogical sample collected
from a cancer patient, and selecting 2 drug that acts on a
highly expressed target gene. However, these technicues
related to tallored medicine have shortcomings in that,
because the anticancer activities of various anticancer agents
against a patient’s sample should be measured and compared,
the technigques are highly expensive and time-consuming, and in
that a tallored anticancer agent can be selected only in vitro,
and 1t is impossible to wverify that the selected anticancer
agent actually shows a desired effect in the patient.

Under such clrcumstances, the present inventors have
made extensive efforts to develop a more improved method for
selecting personalilzed therapeutic agents agailnst cancer-
related diseases, and as a result, have developed a combined
system that includes both an in vivo screening method, which
employs cancer cells collected from patients, an in vivo

veriflcation method, and have found that Lhe use of tLhe
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developed system makes it possible to more effectively screen
and verify personalized therapeutic agents against cancer-

related diseases, thereby completing the present invention.

DISCLOSURE OF INVENTION
TECHNICAL PROBLEM

Tt is an object of the present invention to provide a
system for screening personalized anticancer agents.

Another chiect of the present invention is to provide a
method of screening perscnalized anticancer agents using the
system for screening personalized anticancer agents.

Still ancther object of fhe present invention 1is to
provide an apparatus for screening perscnalized anticancer
agents.,

TECHNICAIL SOLUTION

To achieve the above objects, in one aspect, the present
invention provides a system for screening personalized
anticancer agents and a method o©of screening personalized

anticancer agents using the system.

ADVANTAGEQUS EFFECT
When the inventive system for screening perscnalized
anticancer agents is used, an anticancer agent showing an
optimal anticancer activity against cancer cells collected

g

from & patient can be selected from a wvariety of anticancer
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agents, and it 1s possible to previcusly examine a
thergpesutic response that can appear when the selected
anticancer agent is administered into the patient. Thus, the
risk of trial and error in cancer therapy can be reduced, and

the cost and time required for cancer therapy can be reduced.

BRIEY DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic flowchart showing the inventive
technoiogy of screening a perscnalized anticancer agent for a
patient using the inventive system for scresning perscnalized
anticancer agents.

PiG. 2 1s a schematic flowchart of the inventive
technology of analyzing the correlation between the genetic
information data of cancer, the clinical information data of a
patient and perscnalized anticancer agent information data to
censtruct an algorithm and extracting personalized anticancer

zgents using the constructed algorithm.

B

FIG. 3 1s & schematic flowchart showing the inventive
technelogy of screening persconalized anticancer agents using
the inventive apparatus for screening perscnalized anticancer
agents.
BEST MODE FOR CARRYING OUT THE INVENTION
In the prior art, it was 1mpossible to verify tLhat an
anticancer agent selected for a particular cancer patient in

tailored medicine actually shows a proper effect in the



20

25

patient. In order to overcome this shortcoming, the present
inventors have develcoped a system comprising extracting
candidate anticancer agents based on patient’s information,
treating cancer cells from the patient with the extracted
candidate anticancer agents, selecting a group of personalized
anticancer agent candidates showing antlcancer activity from
the treated candidate anticancer agents, treating a =xencograft
animal model containing cancer cells from the patient with the
candidate group, and selecting a perscnalized anticancer agent
from the anticancer agents of the candidate group. The
develcoped system was named “system for screening perscnalized
anticancer drugs” or “avatar scan system” (see FIG. 1). FIG.
1 is a schematic flowchart showing a technology of screening a
personalized anticancer agent for a patient using the
inventive system for screening personalirzed anticancer agents.

As shown in FIG. 1, candidate anticancer agents are
selected based on the clinical information obtained from =&
patient and the genetic information of cancer, while cancer
tissue or cells are collected from the patlient. The colliected
cancer tissue or cells are cultured, and the cultured cancer
tissue or cells are <transplanted into an animal, thersby
constructing a =xenograft animal model. Then, the cultured
cancer cells are treated with the selected candidate
anticancer agents in order to select a group of persconalized

anticancer agent candidates from the anticancer agent
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candicdates, and the xenograft animal model is treated with the
group of perscnalized anticancer agent candidates in order to
select a personalized anticancer agent from the candidate
group. The selected personalized anticancer can be clinically
applied to the patient to alleviate the symptoms of the
patlent or can also be clinically applied to similar patients
having genetic symptoms similar to thoss of the patient to
alleviate the symptoms of the simllar patients.

In an embodiment, the idnventive system for screening
personalized anticancer agents may comprise the steps of: (a)
exbtracting candidate anticancer agents based on information of
a patient; (b)) treating cancer cells from the patient with the
selected candidate anticancer agents, and selecting a group of
personalized anticancer agent candidates showing anticancer
activity from the treated candidate anticancer agents; and (o)
treating a xenograft animal model containing cancer cells from
the patient with a candlidate anticancer agent belonging to the
determined candidate group in order to verify the @ffect of
the anticancer agent. The present invention alsc provides a
method for screening personalized anticancer agents, the
method comprising the steps of: (1) treating cancer cells from
a patient with candidate anticancer agents, and selecting a
group of personalized anticancer agent candidates having
anticancer activiiy from the candidate anticancer agents; and

{2) treating a xencgraft animal model containing cancer cells
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from the patient with the selected candidate group to verify
the anticancer effect of the candidate group. The information
of the patient in step {a) may be the genetic information of
cancer or the ciinical information of the patient, but is nct
limited thereto. When the information of the cancer is
genetic information, including SNP cobtained by analyzing the
genctype of cancer cells, a haplotype, a mutation, a full-
length nuclecotide seguence, and the like, the genetic
information may be applied toe a drug response database to
extract candidate anticancer agents. In additilicn, even when
only the information of the paltlent is used without using the
genetic informaticn of cancer, the candidate anticancer agents
can be determined. Specifically, 1n this case, clinical
information, incliuding the site of cancer, the results of
analysis of a cancer-specific gene marker, metastasis-related
information, information about the symptoms of the patient,
and the like, may be applied to a database including the
clinical information of cancer and genetic information to
extract candidate anticancer agents.

Step (b)) may be performed by treating cancer cells from
the patient with the candidate anticancer agents, examining
whether each of the treated candidate anticancer agents shows
anticancer activity, and selecting a group of personalized
anticancer agent candidates having anticancer activity from

the candidate aniticancer agents. In this step, the cancer
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cells from the patient may be, but are not limited to, either
single cancer cells obtained by physically homogenizing cancer
tissue from the cancer patient, centrifuging the homogenized
tigsue to collect a cell fraction, allowing the collected cell
fraction to react with protease, and filtering and
centrifuging the reactlion product, or cultured cancer cells
optained by culturing the single cancer cells.

Step {c) may be performed using a xenograft animal model
constructed by orthotopically transplanting cancer cells from
the patient intce an Immuncdeficient animal.

As used herein, the term “xenograft animal model”" 1is
also termed "avatar mouse"” and refers to an animal model
constructed by orthotopilcally transplanting cancer ¢ells from
the patient into an immuncdeficient animal. The xenocograft
animal model is equal or similar to the cancer patient in
terms of the morphological environment of cancer, the genetic
environment, and the expression characteristics of marker
proteins of cancer. Thus, the =xenogralft animal model can
provide conditions reflecting the genetic, physiological and
environmental characteristics of the cancer patients. Thus,
when the xenograft animal model is treated with each of the
personalized anticancer agents selected in step (b)), it is
pessible to verify the same effect as that shown when the

patient 1is treated with these anticancer agent candidates.

i}

Accordingly, the use o the =xencgraft animal model can
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overcome the shortcoming that it is impossible to wverify that
anticancer agents shcw a proper effect in patients. The
present inventors previously constructed a xenograft animal
model transplanted with gliokblastoma (Korean Patent
Application No. 10-2012-0067017, £filed on June 21, 2012 and
entitled “Glichlastoma xenograft animal model and  use
Thereolf”).

As used herein, the term "imnunodeficlent animal® refers
to an animal model constructed by artificially damaging a
pertion of the immune system to cause cancer and to make the
immune system abnormal. The immunodeficient animal that 1is
used in the present invention may be any animal having a nerve
system. Preferably, the immuncdeficient animal may be an
immunoedeficient mammal. More preferably, the immuncdeficient
animal may bhe an immunodeficlent rodent, such  as an
immunodeficient mouse, rat, hamster or guinea pig. More
preferably, it may be a nude mouse, a NOD {non-cbese diabetlic)
mouse, a 3CID {severe combined immuncdeficiency) mouse, a NOD-
SCID mouss, a NOG (NOD/SCID IlZ2rg-/-) mouse o¢r the like, but
18 not limited thereto.

As used herein, the term "xenograft" means transplanting
the liver, heart, kidney, organ, tissue or cell of an animal
of a different species. For the purpose of the present
inventicn, the term “xenograft” may mean transplanting cancer

cells from a patlient intc an immunodeficient animal, but is

-11-
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not limited thereto.

In addition, in corder to more easily perform the system
for screening personalized anticancer agents, the system may
further comprise, before step (b} of treating the cancer cells
with the candidate anticancer agents, a step of cryvopreserving
a portion of the cancer cells. Herein, the cryopreservation
may be performed using any method known in the art.

As used herein, the term "cancer" refers to solid cancer
that comprises vessels and/or connective tissues and has a
specific hardness and shape so as to able to be applied to the
avatar scanner o©f the present invention. Preferably, the
cancer may be liver cancer, glioblastoma, ovarian cancer,
colorectal cancer, head and neck cancer, bladder cancer,
hypernephroma, stomach cancer, Dbreast cancer, metastatic
cancer, pancreatic cancer, lung cancer or the like. More
preferably, the <cancer may be refractory cancer such as
glickiastoma, metastatic brain cancer, triple-negative breast
cancer, metastatic colorectal cancer, or pancreatic cancer,
but is not iimited thereto.

As used herein, the term "personalized anticancer
agents" refers tc pharmaceutical compositions that are
determined wusing tailored medicine can show an optimal
therapeutic effect specifically in a subkject having cancer.

As used herein, the term "tailored medicine" is also

termed “order-made medicine” or “personalized medicine” and a

-12 -
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methed that determines a sultable therapeutic method by
examining the physical constitution or environment of an
individual patlent or treats the patient.

As used herein, the term "subject" means a living
crganism having or beaing at risk of developing cancer-related
disease. Preferabliy, the subject may include wmammals
including humans, but is net limited thereto.

Meanwhile, the inventive system for screening
perscnzalized anticancer agents may further comprise a step of
applying the perscrnalirzed cancer agent screening result for a
preceding patient to the determination of & perscnalized
anticancer agent candidate group for the next patient in order
to  increase the success rate of the screening of a
perscnalized anticancer agent. In this cazse, the screened
personalized anticancer agent data can be accumulated, and the
screening efficiency can be increased using the accumulated
data. For example, 1in the case in which a screening system
for perscnalized anticancer agents that uses the genetic
information of cancers from type A, Lype B and type C patients
1s constructed, when a personalized anticancer agent for a new
C’ type patient is screened using the above system, low
screening efficiency is shown, but when the screening svystem
for personaiized anticancer agents is updated such that the ¢’
tyvpe perscnalized anticancer agent-related information

obtained by the above screening operation, the type Cf
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personalized anticancer agent can Dbe screened with Thigh
efficiency using the updated screening system. The cperation
of updating the system by adding data is preferably repeated.
In another embodiment, when data are accumulated in the
inventive screening system for personalized anticancer agents
and the accumulated data are used, the correlation between the
cancer’s genetic information datz used in the screening system,
the patient’s clinical infermation data and the personalized
anticancer agent data obtained from the system can be analyzed,
and an algorithm of predicting the corrxelation between these
data c¢an be developed using the analysis results. This
algorithm makes 1t possible to link the data used in the
personalized anticancer agent screening system to date
extracted fLrom the system, and thus the use of the algorithm

can construct a screening system so as to more easily extract

i

personalized anticancer drugs (see FIG. Z). FIG., 2 is a
schematic flowchart of the inventive technclogy of analyzing
The correlation between the genetic information data of cancer,
the clinical information data of & patient and perscnalized
anticancer agent information data to construct an algorithm
and extracting personalized anticancer agents wusing the
constructed algorithm. As shown in FIG. 2, when the
correliation between the genetic Iinformation data of cancer,
the clinical information data of a patient and perscnalized

anticancer agent Informatlion data is analyzed, an algorithm

S 1d-
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capable of predicting the correlation between these data can
pbe constructed. The constructed algorithm can be used to
extract ©persconalized anticancer agents from the genetic
informaticn data of cancer and the clinical information data
of patients without having to periorm additional experiments
in vivo and in vitro.

Freferably, the inventive algorithm for extracting
personalized anticancer agents from genetic information data
and clinical information data may be constructed by the steps
of: (a) extracting candidate anticancer agents from the
genetic information data of cancer and the clinical
information data of a patient; (b) treating cancer cells from
the patient with the extracted candidate anticancer agents,
and selecting a group of personalized anticancer agent
candidates showing anticancer activity from the treated
candidate anticancer agents; (c) treating a =xenograft animal
model containing cancer cells from the patient with a
candidate anticancer agent belonging to the determined
candidate group 1in order to verify tThe effect of the
anticancer agents, thereby screening persoconalized anticancer
agents; {(d) cocumulating  the genetic information data of
cancer, the clinical infeormation data of the patient, and the
personalized anticancer agent data screened based thereon; and
(2) analyzing the correlation between the accumulated genetic

informatlon data, c¢linical infeormation data and personalized

-15-
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anticancer agent data. Herein, steps (a) Lo {c) are as
described above. In addition, as described above, the
algorithm may be updated by adding data, thereby increasing
the success rate of screening of personalized anticancer
agents.

Meanwhile, a system for screening personalized
anticancer agents can be constructed using the above-described
algorithm. For example, the inventive system for screening
personalized anticancer agents comprises the steps of: (a)
accumulating the genetic information data of cancer, the
clinical information data of a patient, and anticancer agent
response dinformation data; (b) analyzing the correlation
between the accumulated data, thereby constructing an
algorithm of extracting personalirzed anticancer agents from
the data; and (c) extracting personalized anticancer agents
from the genetic information data and the c¢linical information
data of a patient using the constructed algorithm. Herein,
step (a) is performed by the steps of: extracting candidate
anticancer agents from the genetic information data of cancer
and the clinical information data o©f a patient; treating
cancer cells from the patient with the extracted candidate
anticancer agents, and selecting a group of personalized
anticancer agent candidates showing anticancer activity from
the treated candidate anticancer agents; treating a xencgraft

animal model containing cancer cells from the patient with &

-16 -
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candidate anticancer agent Dbelonging to the determined
candidate group 1In corder to verify the effect of the
anticancer agents, thereby screening perscnalized anticancer
agents; and accumulating the genetic information data of
cancer, the clinical informaticn data of the patient, and the
personalized anticancer agent data screened bhased thereon. In
addition, the method may further comprise, before step (c), a
step of repeatedly performing a process of applving the
results of screening of personalized anticancer agents for a
preceding patient to determination of personalized anticancer
agents for the next patient, thereby gradually increasing the
success rate o0f personalized anticancer agents, and improving
the constructed algeorithm so as to reflect the repeated
process.

In ancther aspect, the present invention provides an
zpparatus for screening personalized anticancer agents. The
inventive apparatus for screening personalized anticancer
agents may comprise: (a) a first means for extracting suitable
candidate anticancer agents from the genstic information of
cancer; (b) a second means for collecting cancer cells from
the cancer tissue of a patient; (¢} a third means for treating
the cancer cells with the extracted candldate anticancer
agents and analyzing the effect o¢f the candidate anticancer
agents. The inventive system for screening personalized

anticancer agents may alsoe comprise: (1) a means for culturing
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cancer cells from a patient, comprising a medium reservolr, a
cell dispenser, a medium exchanger, an incubator, a stirrer
and a waste discharge unit; and (2} a means for ftreating
cultured cancer c¢ells from the ypatilent with the candidate
anticancer agents, measuring the anticancer activity of the
treated candidate anticancer agents and selecting perscnalized
anticancer agents showing an anticancer effect, the means
comprising a candidate anticancer agent reservoir, a candidate
anticancer agenlt dispenser, a cell survival rate-measuring
device, a data storage unlt and a data analysis unit.

Conventional technology related to tailored medicine for
cancer patients has a shortcoming in that it 1s highly
expensive and time-consuming. To overcome this shortcoming,
the present inventors have developed an apparatus capable of
effectively performing tailored medicine for cancer patients
by rapidly and precisely performing steps of measuring and
comparing the antlcancer activity of various anticancer agents
using a sample collected from an individual patient. This
apparatus was termed "apparatus for screening persocnalized
anticancer agents".

Ag used herein, the phrase "apparatus for screening
personalized anticancer agents™ is  also  tLermed Tavatarx
scanner" and refers to an apparatus capable of screening
personalized anticancer agents using cancer cells from a

cancer patlient. As described above, the apparatus comprises: a

Z19.
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first means for extracting sultable candidate anticancer
agents from the genetic information of cancer; a second means

=

for collecting cancer cells from the cancer tissus 0of a
patient; a third means for treating the cancer cells with the
extracted candidate anticancer agents and analyzing the effect
of the candidate anticancer agents.

The first means may 1nclude a unit for stering data,
inciuding the iInformation o©f a cancer patient and the
informaticn of candidate anticancer agents, and a driving
algerithm for linking the information of the cancer patient

-

with the information of candidate anticancer agsants. The
information o©f the cancer patient may include, but 1s not
limited to, the genetic information of cancer, the site of

=

cancer, the results of analysis o0f cancer-specific gene
markers, metastasis-related informetion, the information of
symptoms of the patient.

The second means may be a cancer cell extractor
configured to perform a process of physically homogenizing
cancer tissue from a cancer Tpatient, centrifuging the
homogenized material to collect a cell fraction, allowing the
coliected cell fraction to react with proteasse, and filtering
and centrifuging ithe reaction product to obtain cancer cells.
The cancer cell extractor may comprise a tissue homogenizer, a
centrifuge, a protease reserveoir, a cell filtration unit, a

medium reservelr, and a waste discharge unit, but 18 not

S5 -
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limited thereto.

The third means may be a HTS{high throughput screening)
system configured to perform a process of treating the cancer
cells, obtained by the second means, with one or more
candidate anticancer agents extracted by the first means,
measuring the anticancer activity of the candidate anticancer
agents and selecting perscnalized anticancer agents having
anticancer activity. The HTS may comprise a candidate
anticancer reserveir, a candidate anticancer agent dispenser,
a peeler, a washer, a plate incubator, a cell survival rate
measuring device, a data storage unit, and a data analysis
unit, The data analysis unift may comprise a PCR machines, a
plate reader, a confocal microscopes, & multiplex reader and
the like.

Meanwhile, in order to more effectively use the
inventive apparatus for screening personalized anticancer
agents, the apparatus may further comprise a cancer cell
culture means configured to culture cancer cells by providing
femperature, Lime and medium, which are suitable for the
culture of cancer cells. Preferably, the cancer cell culture
means may Le a means for seed-culturing cancer cells or a
means for expansion-culturing cancer cells. More preferably,
the cancer c¢ell culture means may be a cancer cell seed
culture means or & cancer cell expansion means, which

comprises a medium reservoir, a c<cell dispenser, a medium

220 -
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dispenser, a medium exchanger, an incubator, a stirrer, a
waste discharge unit and the like, but is not limited thereto.

In addition, 1in order tc more effectively use the
inventive apparatus for screening personalized anticancer
agents, the apparatus may further comprise a cancer
cryopreservation means configured to perform a process of
treating the cultured cancer cells with a c¢ryvoprotective agent
and cryopreserving the treated cancer cells, The cancer
cryopreservation means may comprise a freezer, a guick fireegzer,
a cryoprotective agent reservoir, a cryoprotective agent
dispenser, a thawing device and the like, but is not limited
thereto.

In addition, the 1inventive apparatus for screening
personalized antlcancer agents may be configured to
autcmatically perform extraction of cancer cells from cancer
tisgue collected from a cancer patient, seed culture of the
extracted cancer cells, expansion culture of the seed-cultured
cancer cells, cryopreservation of the cultured cells,
treatment of  the expansion-cultured cancer cells with
candaidate anticancer agents, and analysis of the effect of
candidate anticancer agents.

In an embodiment, the inventive apparatus for screening
personalized anticancer agents may comprise: a cancer cell
extractor configured to obtaln single cancer cells from

cancer tissue collected from a cancer patient; a cancer cell

-21-
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seed-culture means configured to seed-culture the obtalned
single cancer cells; a cancer cell expansion-culture means
configured Lo expansion-culture the seed-cultured cancer
cells; a data storage unit including the information of the
cancer patient and the information of candidate anticancer
agents; a dalabase comprising =z driving algorithm that links
the informaticn of the cancer patient with the information of
candidate anticancer agents; an HTS system configured =t

treat the expansion-culitured cancer cells with candidate
anticancer agents extracted from the database and analyze the
effect of the candidate anticancer agents; and a cell
cryopreservation unit f{(see FIG. 3}. FIG. 3 1is a schematic
flowchart showing the inventive technology of screening
personalized anticancer agents using the inventive apparatus
for screening perscnaiized anticancer agents. As can be seen
in FIG. 3, extraction of c¢ancer cells from cancer tissue
derived from a patient (cell dissociation), seed culture of
the extracted cancer cells, expansion culture of the seed-
cultured cancer cells, and analysis (HTS) of effects of
candidate anticancer agents, extracted from a database, using
the expansion~cultured cancer cells, ara seguentially

performed, and the cultured cancer cells may be cryopreserved.

99



i0

20

[crarms]
{claim 1}

A method for screening personalized anticancer agents,
the method comprising the steps of:

{a}) treabting cancer cells from a pabient with candidate
anticancer agents, measuring the anticancer activity of the
treated candidate anticancer agents, and selecting a group of
perscnalized anticancer agent candidates having anticancer
activity from the candidate anticancer agents; and

() treating a =xencgraft animal model contalning cancer
celis from the patient with the selected candidate group to
verify the anticancer effect of the candidate group.

[Claim 21

The method of claim 1, wherein the candidate anticancer
agents in  step {a) are screened based on  the genetic
information ©f cancer.

[Claim 3]

The method of claim 2, wherein the genetic information
of cancer 1s at least one information selected from the
results of analysis of a cancer-specific B3NP, a cancer-
specific haplotype, a cancer-specific mutation.

[Claim 4]
The method of claim 1, wherein the cancer cells from the

patient are obtalned through the following steps:

-23-
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{a) homogenizing cancer tissue isclated from the cancer
patient, and collecting a cell fraction from the homogenized
tissue; and

{b}) aliowing the collected cell fraction fo react with
protease, and filtering and centrifuging the reaction product.

[Claim 5]

The method of claim 1, wherein the cancer cells are
single cancer cells obtained from cancer tissue isclated from
the cancer patient,

[ciaim 6]

The method of c¢laim 1, wherein the cancer c¢alls are
cultured cancer cells cbtained by culturing single cancer
cells obtained from cancer tissue isolated from the cancer
patient.

{Claim 7}

The method of claim  ©, wherein the culturing is
performed in a culture system comprising a medium reservoir,
a cell dispenser, a medium exchanger, an lncubatcr, a stirrer,
and a waste discharge unit.

{claim 8]

The method of claim 7, wherein the culture system iz a

means for seed-culturing cancer cells.
[Claim 9]
The method of claim 7, wherein the culture system 1s a

means for expansion-culfuring cancer cells.

.24 .
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{claim 10]

The method of claim

treating the cancer cells

anticancer

candidate

agents,

-

1, wherein sitep ({(a)

is performed by

from the patient with the candidate

examining whether

antlcancer agents

shows

each

of the treated

anticancer activity, and

selecting a group cf persconalized anticancer agent candidates

having anticancer
agents.
[Claim 11]

activity

The method of

using a =xenograft

the cancer cells

animal.

[Claim 12]

The method

from the

candidate

claim 1, wherein step

anticancer

(b} 18 performed

animal model constructed by transplanting

from the patient

of

claim 13,

animal is an immunodeficient mouse.

(Claim 13]

mouse includes a nude mouse,

The method

of

claim 12,

{severe combined

a =CID
mouse, or a NOG
[Claim 14]

{a)

The method of

of

treating

claim

Lhe

immunadeficiency)

1, further

cancer

_05

a NOD

intoc an
wherein the
wherelin Lhe

cells

(inon—ohbese

(NCD/SCID T12rg-/-) mouse.

with

immunodeficient

immunodeficient

immuncodeficient

mouse,

comprising,

the

diabetic) mouse,

a NOD-5CID

before step

candidate
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anticancer agents, a step of cryopreserving a portion of the
cancer cells.
[Claim 15]

The method of claim 1, wherein the c¢ancer is solid

cancer.
[claim 16]

The method of claim 15, wherein the cancer 1s selected
from the group consisting of liver cancer, glioklastona,
ovarian cancer, colorectal cancer, head and neck cancer,
biadder cancer, hypernephroma, stomach cancer, breast cancer,
metastatic cancer, pancreatic cancer, and lung cancer.

{claim 17]

A system for screening personalized anticancer agents
comprise;

{a) a means for culturing cancer cells from a patient,
comprising a medium reservoir, a cell dispenser, a medlum
exchanger, an incubator, a stirrer and a waste discharge
unit; and

(b)Y a means for treating cultured cancer cells from the
patient with fhe candidate anticancer agents, measuring the
anticancer activity of the treated candidate anticancer
agents and selecting perscnalize anticancer agents showing an
anticancer effect, the means comprising & candidate
anticancer agent reservolr, a candidate anticancer agent

dispenser, a cell survival rate-measuring device, a data
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storage unit and a data analysis unit.
[claim 18]

The system of c<¢laim 17, wherein the means (b)) further
comprises at least one selected from among a pesler, a washer,
and a plate incubkator.

[Claim 19]

The system of claim 17, wherein the data analysis unit
13 selected from among a gPCR machine, a plate reader, a
confocal microscope, and a multiplex reader.

[claim 20]

The system of claim 17, further culturing a cancer cells
from a patient means comprising & tLissue homogenizer, a
centrifuge, a protease reservoir, a cell filtration unit, an
incubator, a cancer cell culture means, a medium reservoir,
and a waste discharge unit.

{claim 211

The system of c<¢laim 17, wherein the means {a) for
culturing cancer cells cultures cancer cells by providing
temperature, time and medium, which are suitable for the
culture of cancer cells.

[ciaim 22]

The system of claim 17, wherein the means {a) for
culturing cancer cells is a means for seed-culturing cancer
cells.

[craim 23]
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The =system of «¢laim 17, wherein the means {a) for
culturing cancer cells is a means for expansion-culturing
cancer cells.

[Claim 24]

The system of c¢laim 17, further comprising a cancer
cryopreservation means is configured to perfeorm a process of
treating the cancer cells cultured by the means {a} with a

cryoprotective agent and cryopreserving the treated cancer

[claim 251

The system of claim 24, wherein the cancer
cryopreservation means comprises a freezer, a quick freazer,
a cryoprotective agent reservoir, a cryoprotective agent

dispenser, and a thawing device.
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