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TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/BZE) to identify the application to which the
Power of Atforney is directad, in accordance with 37 CFR 1.5, uniess the applicalion number and filing date are identified in the Power of
Attorney by Applicant form. ¥ neither form PTO/AIABZA nor form PTO/AIARZE identifies the application 1o which the Power of Atterney is
directed, the Power of Attomey will not be recognized in the applicalion.

Application Number

Filing Date

First Named inventor Sanghyun PARK

Tille TRAINING METHOD AND DEVICE FOR MOLECULAR GENERATION
MODEL

Art Unit

Examiner Namsa

Attorney Docket Number { PR23.0087

SIGNATURE of Applicant or Patent Practitioner
Signature [Andrew S. Park/ Jele (Optensh | December 28, 2023

Name Andrew S. Park Regisiraton 147,841
NUmber

Title (if Applicantis a
juristic entity)

Applicant Name (if Applicant is a juristic entity)

NOTE: This form must be signed in accordance with 37 CFR 1.33. Ss=e 37 CFR 1.4(d) for signature requirements and certifications. if
mere than ene apelicant, use mulliple forms.

*Total of 2 forms are submilted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public which is o file (and by the USPTC o process) an application. Confidentiaiity Is governaed by 35 U.8.C. 122 and 37 CFR
1.11 and 1.14. This coliection is estimated o take 3 minutes to complete, including gathering, preparing, and submitting the completed
application form e the USPTCO. Time will vary depending upon the individual case. Any comments on the amount of Hime you requirs
to complete this form and/or suggestions for reducing this burden, should be sent io the Chief Information Officer, U.8. Patent and
Trademark Office, U.S. Department of Commerce, 7.0, Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O, Box 1480, Alexandria, VA 223131480,

if you nead assistance in complating the form, call 1-800-PT0-817989 and sefect option 2.



Doc Ceode: PA..

o PTOMAINERR (71
Document Description: Power of Attorney Approved for use through 11/30/2014, S48, SS$1-005 1
Li.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Papsrwork Reduction Act of 1895, no persons are required te respond to a collection of information unless it displays a valid OMB control number

POWER OF ATTORNEY BY APPLICANT

Moo

| hereby revoke all previous powers of attorney given in the application identified in gither the attached transmifia} letter or
. the boxes below.

Application Number Filing Date

(the: The boxes above may be left blank if information is provided on form PTO/AIA/B2A.)

I hereby appoint the Patent Practitioner(s) associated with the following Customer Number as myfcur attorney(s} or agent(s), and
~ to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in
the aftached transmittal letter (form PTO/AIA82A) or identified above; !

oR 567326

D I hereby appoint Practitioner(s) named in the attached list (form PTO/AIA/B2C) as my/our attorney(s) or agent(s), and to transact
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attached transmittal letter (form PTO/AIA/82A) or identified above. (Note: Complete form PTO/AIAB2C.)

Please recognize or change the corres?endence address for the application identified in the attached transmittal
letter or the boxes above to:

The address associated with the above-mentioned Customer Number

OR
D The address associated with Customer Number: !
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, OR

Firm or
Individual Name

Address

City i ) iVState [ | Zip i
Country

Telephone ' ) ! Email i

I am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box):

D inventor or Joint Inventor (title not required below)
D Legal Representative of a Deceased or Legally Incapacitated Inventor (litle not required talow)
Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signer's fitle if applicant is a juristic entity)

Parson Whn Ctherwise Stowe Rufficlsnl Propeistary Interest (g 8 patition under 37 GFR 1 A6(b312) was granted in the
applicetion or s conourrently being fled with this document) {provide signess e f spplivant is 2 joristic entity)

The undersigned (whose title is sl

¥ Slogy) is »a&§h§si;§¢§§2a“ac{ on Wﬁ-gﬁa@m}iﬂam {e.g., where the applicant is a juristic entity).

e E k H %‘Xf_ 4 %‘ ¢ % % 1YY VateCotionaly | Cop. 2. 23
Name ) m‘;\ ¥ g‘_?» P 1 !
Precdont

NQTE:“S’;iQnature ~ This form must be signed by the applicant in accordance with737’ CFR 1.33. See 37 CFR 1.4 for signature fequirements
and gerifications,  mors than one applicant, use multiple forms.

UTotai of forms are submitted.
DOOODI

This calecilon ol ifenation i requirsd by 8T GFR 118,19

sad 133 Thainformolion s requites 1o obtsin i nidain 3 Berefl by e puble wiich o fie fand by the

UBPTO 30 prossasi-an saplication: Oo B gme'mad by 38 LS00 28 arid 37 GERUIT ang 1088 This cofieatian i eshmativd 16 fake .0 i somistate,

§ SRS, prepanty, and stk ! mpletedt sppicatinn faom to SR, Thns will wary sepending upn the Srelviiis Cass. Boy cirimants oe ha aimsunt
Aty e sompiate this S andkor sugisetions for reducin 5 g, should bessnt to the Thvef infawitiun Oficer, 118, Palent end Trademak Offics, 1S

Frapaviing E st

i NSt SO, FO Bl 1458, Alenmme THIS ADDREST: SEND TO! Conunissisier
for Patents, PO Box 1450, Aekandrls, VA 223931380

if you need assistance in completing the form, cali 1-800-PT0O-9199 and select option 2.

O HOT SEND SRS OR COMPLETED FORMS T3



PTO/AIA/14 (01-22)

Approved for use through 05/31/2024. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | PB23-0097

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | TRAINING METHOD AND DEVICE FOR MOLECULAR GENERATION MODEL

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

[ Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Inventor 1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Sanghyun PARK

Residence Information (Select One) (O US Residency  (8) Non US Residency () Active US Military Service

City |Seoul Country of Residence ! KR

Mailing Address of Inventor:

Address 1 204-3701, 300 Omok-ro, Yangcheon-gu

Address 2

City Seoul | State/Province

Postal Code 08004 | Countryi KR

Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Jonghwan CHOI

Residence Information (Select One) () US Residency  (8) Non US Residency () Active US Military Service

City |Incheon Country of Residence ! KR

Mailing Address of Inventor:

Address 1 103-409, 4 Bongo-daero 691beon-gil, Gyeyang-gu
Address 2

City Incheon | State/Province
Postal Code 21090 | Countryi KR

Inventor 3
Legal Name

EFS Web 2.2.13



PTO/AIA/14 (01-22)

Approved for use through 05/31/2024. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | PB23-0097

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | TRAINING METHOD AND DEVICE FOR MOLECULAR GENERATION MODEL

Prefix| Given Name Middle Name Family Name

Suffix

Sangmin SEO

Residence Information (Select One) () US Residency () Non US Residency () Active US Military Service

City |Seoul Country of Residence ! KR

Mailing Address of Inventor:

Address 1 29 Yeonhui-ro 14-gil, Seodaemun-gu

Address 2

City Seoul | State/Province
Postal Code | 03724 | Country KR

All Inventors Must Be Listed - Additional Inventor Information blocks may be
generated within this form by selecting the Add button.

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number 67326

Email Address info@kpatent.com
Email Address uspto@kpatent.com
Email Address uspto.pks@gmail.com

Application Information:

Title of the Invention TRAINING METHOD AND DEVICE FOR MOLECULAR GENERATION MODEL
Attorney Docket Number| PB23-0097 Small Entity Status Claimed
Application Type Nonprovisional

Subject Matter Utility

Total Number of Drawing Sheets (if any) Suggested Figure for Publication (if any)

EFS Web 2.2.13



PTO/AIA/14 (01-22)

Approved for use through 05/31/2024. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | PB23-0097

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention | TRAINING METHOD AND DEVICE FOR MOLECULAR GENERATION MODEL

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.S.C. 111(c) and 37 CFR 1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country
filed application

Publication Information:

[] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under

] 35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: (® Customer Number (O US Patent Practitioner (O Limited Recognition (37 CFR 11.9)

Customer Number 67326

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status

Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add button.

EFS Web 2.2.13




PTO/AIA/14 (01-22)

Approved for use through 05/31/2024. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number | PB23-0097

Application Number

Title of Invention | TRAINING METHOD AND DEVICE FOR MOLECULAR GENERATION MODEL

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)i the information will be used by the Office to

automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2).
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Under the PDX program, applicant bears the ultimate

Application Number

Countryi

Filing Date (YYYY-MM-DD)

Access Codei (if applicable)

10-2023-0043303

KR

2023-04-03

7278

Add button.

Additional Foreign Priority Data may be generated within this form by selecting the

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition

Applications

[] 16, 2013.

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March
16, 2013, will be examined under the first inventor to file provisions of the AlA.

EFS Web 2.2.13



PTO/AIA/14 (01-22)

Approved for use through 05/31/2024. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | PB23-0097

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | TRAINING METHOD AND DEVICE FOR MOLECULAR GENERATION MODEL

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People’s Republic of
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

).

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[ ] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.

EFS Web 2.2.13



PTO/AIA/14 (01-22)

Approved for use through 05/31/2024. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | PB23-0097

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention | TRAINING METHOD AND DEVICE FOR MOLECULAR GENERATION MODEL

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant 1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be
identified in this section.

(® Assignee (O Legal Representative under 35 U.S.C. 117 (O Joint Inventor

O Person to whom the inventor is obligated to assign. O Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here.

Organization Name UIF (University Industry Foundation), Yonsei University

Mailing Address Information For Applicant:

Address 1 50 Yonsei-ro, Seodaemun-gu

Address 2

City Seoul State/Province

Country | KR Postal Code 03722
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button.

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assignment recorded by the Office.

EFS Web 2.2.13



PTO/AIA/14 (01-22)

Approved for use through 05/31/2024. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

. . Attorney Docket Number | PB23-0097
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | TRAINING METHOD AND DEVICE FOR MOLECULAR GENERATION MODEL

Assignee 1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application

publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here.
Organization Name

UIF (University Industry Foundation), Yonsei University

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1 50 Yonsei-ro, Seodaemun-gu

Address 2

City Seoul State/Province

Countryi KR Postal Code 03722

Phone Number

Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature |/Andrew S. Park/ Date (YYYY-MM-DD)| 2023-12-28

First Name | Andrew Last Name Park

Registration Number | 47841

Additional Signature may be generated within this form by selecting the Add button.

EFS Web 2.2.13



PTO/AIA/14 (01-22)

Approved for use through 05/31/2024. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | PB23-0097

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | TRAINING METHOD AND DEVICE FOR MOLECULAR GENERATION MODEL

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

EFS Web 2.2.13



Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to a patent
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information
is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested information, the U.S.
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of
the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1 Theinformation on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S.C. 552) and the Privacy
Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
Information Act requires disclosure of these records.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or administrative
tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

3 Arecord in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an individual, to whom
the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of the record.

4. Arecord in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in order to perform
a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C.
552a(m).

5. Arecord related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as a routine use,
to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent CooperationTreaty.

6. Arecordin this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.S.C. 181)
and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of
records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

8.  Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.S.C.
122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use,
to the public if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes
aware of a violation or potential violation of law or regulation.

EFS Web 2.2.13
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New Applications Under 35 LS.C, 114

If a new application is being fled and the application inciudes the necessa’y components for filing date (see 37 CFR 1.53{0)-(h
and MPER 508), a Fillng Recelpt (37 CFR 1.54) will ba issued in dus courss and the gate shown an this Acknowledpement
Receipt will astablish the ling date of the application

v

National Siage of an nternational Appleation under 35 US.C. 371

& imely submission 1o enter the nationad slage of an intem i-ssr‘ Eapnic...m: is compliant with the conditions of 38 BL.8.C.
371 and other applicable requirements a me 3CT":)\ /(Y303 3 acceptanca of the application as a national stage
subrnigsion under 35 LLE.C. 371 will he issued in addition o ih{- Fiing Receipl, in dus coursa.

Cati

Now international Applicadion Filed with the USPTO as a Recsiving Office

H g new international appiication s heing Hed and the infernational application includes the necessary compoeneanis for an
nternational filing date (ses PUT Article 11 and MFER 1810}, a Notification of the Infernational Application Numbsr and of the
Internatioral Filing Date (Form PCT/ROMOS) will be ;sez?ss*' i due courss, subject o prescriptions concermning national secunty,
and the dale shown on this Acknowledgemeni Receipt will asiablish the international filing dale of the application.
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PTO/AIA/15 (10-17)
Approved for use through 05/31/2024. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it displays a valid OMB control number.

4 UTILITY

PATENT APPLICATION
TRANSMITTAL

Attorney Docket No.

PB23-0097

First Named Inventor

Sanghyun PARK

Title

TRAINING METHOD AND DEVIGE FOR MOLEGULAR GENERATION MODEL

Priority Mail Express®

\ {Only for new nonprovisional applications under 37 CFR 1.53(b}} Label No. j
APPLICATION ELEMENTS Commissioner for Patents
See MPEP chapter 600 concerning utility patent application contents. ADDRESS TO P.O. Box 1450

Alexandria, VA 22313-1450

Fee Transmittal Form
(PTO/SB/17 or equivalent)

2. Applicant asserts small entity status.
See 37 CFR 1.27

3. I:' Applicant certifies micro entity status. See 37 CFR 1.29.
Applicant must attach form PTO/SB/15A or B or equivalent.

4. ' Specification [Total Pages 3¢ ]
Both the claims and abstract must start on a new page.
(See MPEP § 608.01(a} for information on the preferred arrangement}

5, Drawing(s} (35 U.S.C. 113) [Total Sheets 32 ]

6. Inventor’s Oath or Declaration [Total Pages _3_ _____ 1
(including substitute statements under 37 CFR 1.64 and assignments
serving as an oath or declaration under 37 CFR 1.63(e}}

a. Newly executed (original or copy)
b. I:l A copy from a prior application (37 CFR 1.63(d))

. Application Data Sheet  * See note below.
See 37 CFR 1.76 (PTO/AIA/14 or equivalent)

8. CD-ROM or CD-R
in duplicate, large table, or Computer Program (Appendix)

|:| Landscape Table on CD

9. Nucleotide and/or Amino Acid Sequence Submission
(if applicable, items a. — c. are required)

a. I:l Computer Readable Form (CRF)

b. I:' Specification Sequence Listing on:
i. |:| CD-ROM or CD-R (2 copies); or
ii4|:| Paper

c. I:' Statements verifying identity of above copies

ACCOMPANYING APPLICATION PAPERS

10.

11.

12.

13.

=
b

O OO ok

16.

17.

18.

|:| Assignment Papers
(cover sheet & document(s))
Name of Assignee

37 CFR 3.73(c} Statement
(when there is an assignee)

Power of Attorney

English Translation Document
(if applicable)

OO

Information Disclosure Statement
(PTO/SB/08 or PTO-1449)

Copies of citations attached
Preliminary Amendment

Return Receipt Postcard

(MPEP § 503) (Should be specifically itemized)
Certified Copy of Priority Document(s)
(if foreign priority is claimed)
Nonpublication Request

Under 35 U.S.C. 122(b)(2){B){i). Applicant must attach form PTO/SB/35
or equivalent.

Other:

interest in the matter. See 37 CFR 1.46(b).

*Note: (1) Benefit claims under 37 CFR 1.78 and foreign priority claims under 1.55 must be included in an Application Data Sheet (ADS).
(2) For applications filed under 35 U.S.C. 111, the application must contain an ADS specifying the applicant if the applicant is an
assignee, person to whom the inventor is under an obligation to assign, or person who otherwise shows sufficient proprietary

19. CORRESPONDENCE ADDRESS

The address associated with Customer Number: 67326

OR I:' Correspondence address below

Name

Address

City State Zip Code

Country Telephone Email

[ signare | /Andrew S. Park/ Date December 28, 2023 |
| rimyryoe) | ANdrew S. Park o agens | 47,841 )

A Federal agency may not conduct or sponsor, and a person is not required to respond to, nor shall a person be subject to a penalty for failure to comply with an
information collection subject to the requirements of the Paperwork Reduction Act of 1995, unless the information collection has a currently valid OMB Control
Number. The OMB Control Number for this information collection is 0651-0032. Public burden for this form is estimated to average 12 minutes per response, including
the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the information
collection. Send comments regarding this burden estimate or any other aspect of this information collection, including suggestions for reducing this burden to the Chief
Administrative Officer, United States Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450 or email InformationCollection@uspto.gov. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. If filing this completed form by mail, send to: Commissioner for Patents, P.O. Box 1450, Alexandria, VA

22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.



Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. The United States Patent and
Trademark Office (USPTO) collects the information in this record under authority of 35 U.S.C. 2. The USPTO’s
system of records is used to manage all applicant and owner information including name, citizenship,
residence, post office address, and other information with respect to inventors and their legal representatives
pertaining to the applicant's/owner’s activities in connection with the invention for which a patent is sought or
has been granted. The applicable Privacy Act System of Records Notice for the information collected in this
form is COMMERCE/PAT-TM-7 Patent Application Files, available in the Federal Register at 78 FR 19243
(March 29, 2013). https://www.govinfo.gov/content/pkg/FR-2013-03-29/pdff2013-07341. pdf

Routine uses of the information in this record may include disclosure to: 1) law enforcement, in the event that
the system of records indicates a violation or potential violation of law; 2) a Federal, state, local, or international
agency, in response to its request; 3) a contractor of the USPTO having need for the information in order to
perform a contract; 4) the Department of Justice for determination of whether the Freedom of Information Act
(FOIA) requires disclosure of the record; 5) a Member of Congress submitting a request involving an individual
to whom the record pertains, when the individual has requested the Member's assistance with respect to the
subject matter of the record; 6) a court, magistrate, or administrative tribunal, in the course of presenting
evidence, including disclosures to opposing counsel in the course of settlement negotiations; 7) the
Administrator, General Services Administration (GSA), or their designee, during an inspection of records
conducted by GSA under authority of 44 U.S.C. 2904 and 2906, in accordance with the GSA regulations and
any other relevant (i.e., GSA or Commerce) directive, where such disclosure shall not be used to make
determinations about individuals; 8) another federal agency for purposes of National Security review (35 U.S.C.
181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)); 9) the Office of Personnel
Management (OPM) for personnel research purposes; and 9) the Office of Management and Budget (OMB) for
legislative coordination and clearance.

If you do not furnish the information requested on this form, the USPTO may not be able to process and/or
examine your submission, which may result in termination of proceedings, abandonment of the application,
and/or expiration of the patent.

Additional Uses

Additional USPTO uses of the information in this record may include disclosure to: 1) the International Bureau
of the World Intellectual Property Organization, if the record is related to an international application filed under
the Patent Cooperation Treaty; 2) the public i) after publication of the application pursuant to 35 U.S.C. 122(b),
ii) after issuance of a patent pursuant to 35 U.S.C. 151, iii) if the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is referenced by either
a published application, an application open to public inspections, or an issued patent, or iv) without publication
of the application or patent under the specific circumstances provided for by 37 CFR 1.14(a)(1)(v)-(vii), and/or
3) the National Archives and Records Administration, for inspection of records.
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Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number

Filing Date

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Sanghyun PARK
Art Unit

Examiner Name

Attorney Docket Number PB23-0097

U.S.PATENTS
. . . . Pages,Columns,Lines where
E)_(ﬁimlmer Cite Patent Number Kind Issue Date Na”.‘e of Patentee or Applicant Relevant Passages or Relevant
Initial No Code of cited Document

Figures Appear

If you wish to add additional U.S. Patent citation information please click the Add button.
U.S.PATENT APPLICATION PUBLICATIONS

Pages,Columns,Lines where

Examiner| .. Publication Kind [ Publication Name of Patentee or Applicant
- Cite No . Relevant Passages or Relevant
Initial Number Code'| Date of cited Document :
Figures Appear
1 20220318596 A1 |2022-10-06 Z'Ohammad Reza SARSHOGH, et
2 20220238191 A1 2022-07-28 Jie FAN, etal.
3 20220262494 A1 2022-08-18 Jim ABRAHAM, et al.

If you wish to add additional U.S. Published Application citation information please click the Add button }

FOREIGN PATENT DOCUMENTS

Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind [ Publication Applicant of cited where Relevant T5
Initial* No | Number3 Codez2| Code4| Date pp Passages or Relevant
Document .
Figures Appear
1 [
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Application Number

Filing Date

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Sanghyun PARK
Art Unit

Examiner Name
Attorney Docket Number PB23-0097

If you wish to add additional Foreign Patent Document citation information please click the Add button

NON-PATENT LITERATURE DOCUMENTS

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

JONGHWAN CHOI, ET AL., "COMA: Efficient Structure-constrained Molecular Generation using Contractive and D
Margin Losses", Journal of Cheminformatics 15, Article number: 8 (2023), January 19, 2023, 56pages.

GABRIEL A. PINHEIRO, ET AL., "SMICLR : Contrastive Learning on Multiple Molecular Representations for
2 Semisupervised and Unsupervised Representation Learning”, Journal of Chemica Information and Modeling, August |:|
31, 2022, 14pages.

If you wish to add additional non-patent literature document citation information please click the Add button|

EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if
English language translation is attached.
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Application Number

Filing Date

INFORMATION DISCLOSURE

First Named Inventor | Sanghyun PARK

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Art Unit

Examiner Name

Attorney Docket Number PB23-0097

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
[] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

[[] See attached certification statement.
[] The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Andrew S. Park/ Date (YYYY-MM-DD) 2023-12-28

Name/Print Andrew S. Park Registration Number 47841

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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ing date {sse POT Article 11 and MPER 1810), a Notification of the International Application Number and of the

onal Filing Date (Form PCT/ROM0E) will be iasued in due course, subject 1o prescriplions concerning national securily,
and the date shown on this Acknowledgement Receipt will establish the miernational filing date of the application.
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CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority under 35 U.S.C. § 119 to Korean
Patent Application No. 10-2023-0043303 filed on April 3, 2023, in the Korean
Intellectual Property Office, the disclosures of which are incorporated by reference

herein in their entireties.
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T AE HEE WAL AFEAE B4 QA ZE(100)0] Vel F 5 ek
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vpehar, & Ak (32007 A w At BE(110) Abel o} A AR 1 e
A= dAAE 2oste A, TRAMN T T Ak BEA(320)9] TR FARE
S shehe £ A3olE Vxm AL JMEAE sbEste] B4 A4
EA(100)el Fofd = vk v dlE 5o, 9 wA 2232009 shohH S
=57k vl AAE AR mRtelAY, F¥ wA RAl@20)F A A
HE(110) Abelo) A FArE el AAE UAA olsk]l A, LA =
2 A 2a320)0] FRA AR WEE 39 A &4 AF3oE V2R
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[0052] w42 P oA A A de] BE AFE L= (410)9] B TS

et = S5 =itk o 7A, AFE A (410)= 2 JRA ol mE A A S

[0053] A" A (410)= w2e)(412), T2 A4 (414), 4 2E(416) R

A <lEdoln@18E T F Ark = 4 = wASA ko), A3

e[S
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22 (410) = FA RE(416)S ol &sle] HIEQIIE Z& Arn /s HolgE

AL g =S Add g Aok reh 9EH AX@E200= 9

=
AQe|F o] =(418)E Fal HHFE AX410)0] A 2w dHole|E dHsAy

AFE AA 4100 Z5E AAE AR /= HolHE Y8 ns 74 E I ).
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[0054] W 2] (412)= H]-dA] 2D oo AFH &5 7hes VSHAE
Tk = Qlrd. A A A oo w2 v %.g](412)+= RAM(random access memory),
ROM(read only memory), tz-= EZ}o]H  SSD(solid state drive), =4

wl®E](flash memory) &3 & WadA &% 2% A (permanent mass

ek

storage device)E ¥ = Qvh. U E o2 A, ROM, SSD, Z A A=y, o=

topoln T3 B2 v A HER A A e Yyele FeHe ARy A

2

A zmA AFE FX @10y E=IE 5 gk wgH d R d12)0 =

SAAA Y Aol w srte] Tr oW FE(dE Sof, AFE X (410)0] x| = o

TE5 = WAl E S 9k 2 S Aesly] 93 Iyt A adE 5 ATk
[0055] o]# gk AT E o] A QAELS W B E](412)2 = HEo] T5FE o A
A5 Ve 7| Sef Al =5 29 E = v o] gl gk Ml HSFrol M AT gk

Z1E ) A= ol e HFE X 410) 2 N A A A Avset 75 wAE
oS S e, dE So, T2 =golr, oAz, Hol3Z, DVD/CD-ROM

sefolB, vixy] 7= 5o HSFE oA B 7kt | SuAE =9 5 3l

UE dzd, 2ZENS THLAES AFHAA 5 AT S opy
54 RE@16)S Fa) Mre@12)0] 28 FE Ak 2 5o}, Hojw ahel
Zrade AwAs we olTEsclde] AA s wEse o wE

[0056] E2 AN A1) 7R A, 22 R 4R s FAT ez
AFE mxagel gue A es FAd 4+ vk @Ro vEe@12) wi

A ZEE16)0] ol&) T2 AM @414 E AlsE 5 AT} dlE B0, T2 A A 414)=
] 2 2] (412)ef 2o 7= Ax|o] A HE e

AP =S FAE F Yk
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M Ealaly] Sle A R 715 AT 4 glon] AT AR (410) W/EE
o AW} ThE AR B mE the Asa@dw Hee) Se9n Ay
B)H BAlsY] g Al EE A% AT A delw, 77 4241000
SR A (414)7) W22 (412) B3 B 7S Aol AgE w2

AR 2R ek delEE B4 LE@16)9] Aoje] W WENAE Ea oy

AWz dgd 4 vk dom o5 Aue) ma A e Alojo] b 4% Ao
2

Al dEo] MENAE AA AFE AX(410)2] T4 ZE@16)S 53l 5+
1(410)°] = R

[0058] 7579 &A1 (410)2] JE2 Qe 0] ~418) = A& X (420)2+2]

A ALs A% add 9 Adv FAFCR, &Y Aol 2(418)=

A ete] I Hlo] 25 9 Fd 5 ok o] A9, A=Y AA(420)= 2T
AA BYEE o] R AAE ESE hvlg), Y HE vlo| 22 E vl Fo] 91 ¥
A2 S EZFE g Qlrh Lok Ed A X400 vaEHe], ~9A, g g

v}

t]ujo] 2 (haptic feedback device) &3 22 &% x5 3T F 9.

[0059] W 4ol glE e Ak (420)7) A FE AH(410)0] FaE A kv
wAE e} Qo old] @R Fonl AFE 4241009 she) FA w 7w
4ok Ea, w4 oA 9EF e ol 2@18)7F =z AN@14)9} M

T 24h2A E=AE o, oo A ekown, &Y 2| v o] =(418)7}

Z 2 A @414)0 T3 =5 4 E 5 AT

[0060] 7Y AA@I0E ¥ 4 9 FHLAENG o Be FHLAES
TP 5 ook e, WREe FAUEY THSEES WHs wA@
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goles gddE 5 Ao wok, AFE AX|(410)
E @ A ¥ (transceiver), GPS(Global Positioning system) W5, Zhul o}, 2% AlA,

dolelwlol = 53 ¢e e FALLES O XTT F A oF Sof, 174

[0061] HIFE AA(410) B 25 A n] Zpzfoll A mAled & 95 =2 3o
4ol Botel, E A 414 A JE=E Q1EH o] ~418)9) dAH dEY

T2 (42005 Sl AHAAY AeE 4 o, vaE, ojux], Gt 55 T

G oglom, alE A dolt], 9, o)X WEE i B R @12)]

Azt ALt 4 E416) B HIERI IS &3l A oA A& 4 qlt}

[0062] o5 Ane) mEAME Bie] ALgA T WEE o] 9y
=

A0 RRE) AR YN WS o ElE Bl X e W AT s 7

o
X

1ok 9 AAele] MW, mAAE AT A (0L E FAIH AL
9 W A A Geol mE 2 dolHE B, A s Agd ol

Fr7hAo® e ulFo®n, xEAMNE dHESAS} ddd Hxe St

[0064] WA A mEle] Tl )
[0065] B ANA o) B2 A 2Ee SMILES AL S 15 2 Y37
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3 GRU(Gated Recurrent Unit) 7]WFe] VAE(Variational Autoencoder)=, ASCII

=g Abgotel B2 THE b 4 UEE o] 714, 7 ASCH 3t o 7 o)

=3 94, A4 - AT KF L A TR AN TR, Y TR S
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gl

[0066] A A Bl 1T, Al 1 EE) Al A TE 7

)

oAbk TEE 71 F ] BAE A 1l A 717he el atelels kg,

A2 EL SE Vaxr Az gE 72E 7R F e BAE A el A

e we WA S vk F, BA Ay vl HavE s 2 2y

%
2

z,
T
2
i
lt
2
K

= 2A UK 2C 9 A 1 Mg @32)el A &3 SMILES

2A(110)) R} J A $hohA A4S 7hx]l SMILES EAE & A8l 3 o 2 QA7)

Asto] BAY FhE o] &3k 43t skl 4182 5 vk

[0067] s A7)
[0068] wA A wele] As wWoksly]l flstel Wl Jlel wAvia
)] €] 41 (DRD2, QED, pLogP04 2 pLogP06)¢] o] &% 9lt}. DRD2 & o] &3+ ok

542 Tanimoto +AFE7} 0.4 o] doleti= 27 slo A a2 B4 mdnt; Tyl
T=8&A D2 ol thsko] ] Q) Al 22 FAE AAdsks Z ol i, QED E o] &% o
522 Tanimoto F-AME7F 0.4 o]4oletsE 71 SlolA As B A REAHT T
(Z1£2]) =3 FAEe A 2S4S A sk Aolth. QED ~Fo] o] A5 M=
[0,11°1™ gto] S5 k=] FAE U] 256 HEhiTh vix 9o 2, plogP04
Y pLogP06 #}ie] H T 44 0.4 4 06 & As P4 RdFo] Fxq fAlk
UAA = sto] A BE logP o] ~F:ofE FAAT]= ZlolH. 7] A, H'dE logP ¢

7ot logP o] FofelA B T Ul nE(ing)el 7] @ @A oA
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[0069] Bl ETARER=

[0070] B oAle] BAF 7R ovln 9L JTVAE, VJTNN, VJTNN+GAN,
CORE, HierG2G, HierG2G+BT % UGMMT 9] 7 7}%] #H4l wE3} vl w ] glv)
JTVAE = #lo] x| ¢k H 28} W& Abg-ele] 24 545 A #stels 8= 7
A A wEls ekt VITNN 2 74 of'ld 7] o] F7ke JTVAE of #2l
WA REle] 5l VUTNN+GAN 2 Adl4 w=ie] gl Huk FHal wilo] Rdof
#Fett. CORE = copy-and-refine #=Fes  Al&sle] 2x2 A=
VJTNN+GAN 2| 7Ixd Wzlo|th HierG2G + Als? AW W& AMgshe
e ik A4 wdloth HierG2G+BT + HlolH S olE 913+ back-translation
HAE F7he HierG2G o ZIAdE widolt. UGMMT = Hx= ok WAS
A-g-3to] F# s SMILES 7|01 A4 mglo| ),

[0071] d7F A%

[0072] Tl Aeke] = 2A A qeket FrF A EE AMES 24
Ard wodld vhe RAES Hrhgvh. WA 2z Al ek Ad o] gl ooz
Zels nlEelal HAE el Ao 4 s Abel tie) wXAE 20 A B
o A E 2AE 7 A xR Fora

[0073] faAd(Validity)y El=E  dlojElelA  AME  fEe SMILES

[0074] *Novelty: =3 dlo]E o] §li= F a3 SMILES &-AE 2] 1] &
[0075] *Z= 2] (Property): 7+ & 3F SMILES A€ o] &4 250 ot
[0076] *7) 4 (Improvement): A4 ¥ SMILES A€ 3} 42 SMILES A4

7ko) &4 230y 2pol o) Pt
[0077] * AL (Similarity): A0 F SMILES 443 22 SMILES %4+

7Fe] Tanimoto - %% A=) H 4t
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[0078] *t}okA] (Diversity): Al H SMILES #x<¥ 79l Tanimoto %
H A= o ol
[0079] *4J 3 E(Success rate): 3}8LA SA(o]71A, oFEA FA]) A

]

FEH A

N

&h

& B RESkE frashal A 23 SMILES A o] vl &

[0080] 4FE 1|1l

[0081] % 5A YA 7D = £ A9 2 2l A de] wh2} 0.40 U] #] 0.70 H 919
oe] Pz FAE Al dig FES et d9E JEiig. AT ES
walo] Al 7Fx Ak #7191 Novelty, 31313 &Aoo 7d W P23 AT =

2% Folol FHeE fR PAS Avht Bol AMsEA H4eke g

[0082] = 5A UK 7D B Rk, B A BA Ay mEe o) oAk
el M 712 mast FESAL B e A% Byla, BA A4 mde] AR

ARt A fARE Aol 221(0.55 WA 0.70)00A4 TR =5 Sk

PAHE Bk SGokA A ol el
[0083] = 6A U4 6D B #wal, AwA vwE g T2 FAE

1A gkel W3k Fo A55S Al4rslar, DRD2, QED, pLogP04 ! pLogP06 o] 1 &

Al A A el "yt ~517)F ZFZ)F 0.180, 0.301, 0.154 X 0.213 &

gl vt
[0084] ZANEAR1 A5
[0085] E=T7AUA 7D E YA 69 AFE B ALY B A e 2
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x| w)l = glo]g Ao A 7] 2ds =7ty JTVAE ¢ 49, DRD2 ¥ QED
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Contractive loss) R #| 2 <=4 g=(o] 7|4, Margin loss)”} A gl+ 2+ S=71%
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[0095] A WA 3 ABC G245 A Abol o] o 34

[0096] Zebol 2 RafMek/Erk Zd el A F Axold Ax T2 2
AR A& AAlStE Gl A F)vfolA o] oAl Aotk At g o] FAF e A5
a9t odE o U o R ld, At dijte® ARgE e Aok
Edo AL Fash A FAo et avld uUlAdH ddE oA v E

MAUE F shts XA obES Fofuls ATP 2% 7HIE(ABC) &30l th.
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[0097] ABCG2 | tjst 43 A5+ & = 3}

[0098] gl g fARGE A% HdS 9l 24 Al 2Eo] proof-of-
concept = Fdsl7] &, 2 AddoA AxFhde] ;A v)volAd
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Vet AlFEe 3 B4 Z7A(Tanimoto A% > 0.4 2 ABCG2 o sk
3w 250 < 4.7)S WSS Al BAF el &R FHoE . Ex A
wel(o]7]4, COMA)E ¥& AFTE0.174)S xHel vd UGMMT + <&

A5E(0.001)S 2tk UGMMT 7} 24 A4 mElno ABCG2 < djgh ZA¢

o
o

TE U Wol ZAAZAT UGMMT 71 Adalydsd §AH5E EA4E A4 51
g 7] &0 UGMMT 7} wto- A 35S w3l

[00100] T 13 & B2 AN A AAdel] mEt 2A AAd R R
Felo 2w Aty ARG Ao BAF 2dle] A AnE yEpdith A}

A wele] ofs) AdE 2AES 5§54 24 £31(Tanimoto 4= > 0.4 2l

[00101] T 14A H 14B = E iAIY E HAdlo] wE AEH oA s=E
X7 AgdlgEv ABCG2 o dgh Agt oluArt w2 AE #Rlstr] 93]
AutoDock Vina & AF&5to] 49 o= 2 v|uwdt 232 Jeliicl =208 12=

AutoDock Vina 1.2.3 & A}-£-5}o] ¥ 715 %132 Chimera 1.16 2 LigPlot Plus 2.2.5 &

Abgsto] Al4atE el g7 (ligand)E FHsk] el WA A A o)
o3 A14d ¥ 10,000 /o) LA 19 O] If gt RAE FH 2A 2 A E FH
FZ3 3, Open Babel 3.1.1 & Ab&35le] 442 3 A9 #xE VAP 2w

YA, pH 7.4 014 A= A A3)6] 531 AutoDock € Python #}o] B.2] 2] Q1 meeko
0.3.0 & A}8-5}] pdbgt 3L S W=t ABCG2 % BRAF 5=8-#| 2 1] 517 9 4)
ABCG2 % BRAF ¢ tg+ PDB Hlo]E]uo] 2o A z}z} 6VXH 2 1UWH & ¥ 3138t
3D 7x FAL 263l ADFR AZE9 o] 1.0 S AL&sle] 42 219t}
HWhs FAl T A7]15 A elskr] 91 Chimera & 2-8-5kaL =84 2= 24 20 71 <)
=2 AAsL7] 9 el AutoDock Vina S A3y e 3 A, F8A-g 7= &

T At v A AFZ7F TR 2 HAAe] =5 AdYste] 4dbul g vjaliv
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% 14A 2 14B = Fashd, 15 719 227 Agd H Hol ABCG2 o sl v =&

A A E AP Bl 4 vk wobA olTld Bk kel jgko =

[00102] w15 = 2 Ae] o Aol mE AgdeA &= Fr
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QA HES HAS BAT E, LigPlot Plus o oa) 1#7 2D TE S E o

iAH7E GIus00(A) = CysbB31(A)E ESHsE ofr=4t zh7]ef =4 dgts b
BRAF o A el g3 4 S 283 A& 0T 5 Ao

[00103] g Adad ot

[00104] Scifinder-n ¢ 93t £S5 o] &ste] EA A o] o) AAdE

o) G4 P S Bobsglh URRel B T wdle §4E 5 Aok ol

Add ZA7F 71 b adeldd wARsH] wiatel 2 @A s A

silico 2] A= FA A mlo] ofa) AxE tebld SERTE e Aol
B Bl gyl WAl ok F1o) S oleS Ui

[00105] a4
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