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Explore the new and improved ACS Webinars® Library!
1 ] |
Familiar search, sort, and filtering oo =
tools have been added to help find ™ meas 3
the recording you are looking for

Accurate captions for accessibility

Improved granular topics and
collections

Exclusive for ACS Members
with the Premium Package

Visit www.acs.org/acswebinars to discover hundreds of recordings!
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ACS

A Career Planning Tool For Chemical Scientists W Chemistry for Life®

ChemlIDP is an Individual Development Plan
designed specifically for graduate students and
postdoctoral scholars in the chemical sciences.
Through immersive, self-paced activities, users
explore potential careers, determine specific skills
needed for success, and develop plans to achieve
professional goals. ChemIDP tracks user progress
and input, providing tips and strategies to
complete goals and guide career exploration.

https://chemidp.acs.org ¢
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Find a Career Consultant
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Academia Government Industry
bl by
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Nonprofit Independent Retirement

* ACS Member-exclusive program that allows you to arrange a one-on-one appointment with
a certified ACS Career Consultant.

* Consultants provide personalized career advice to ACS Members.

* Browse our Career Consultant roster and request your one-on-one appointment today!

www.acs.org/careerconsulting 7

ACS Bridge Program A 4 f‘he&tswmee

Are you thinking of Grad School?

If you are a student from a group underrepresented in the chemical sciences, we
want to empower you to get your graduate degree!

The ACS Bridge Program offers:

» A FREE common application that will highlight your achievements
to participating Bridge Departments

» Resources to help write competitive grad school applications and
connect you with mentors, students, and industry partners!

Learn more and apply at www.acs.org/bridge

Email us at bridge@acs.org
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ACS Scholar Adunoluwa Obisesan
BS, Massachusetts Institute of Technology, June 2021

(Chemical-biological Engineering, Computer Science & Molecular Biology)

“The ACS Scholars Program provided me with monetary
support as well as a valuable network of peers and mentors
who have transformed my life and will help me in my future
endeavors. The program enabled me to achieve more than |
could have ever dreamed. Thank you so much!”

i GIVE TO THE

AAC L SCHOLARS

PROGRAM

Donate today at www.donate.acs.org/scholars
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ACS on Campus is the American Chemical
Society's initiative dedicated to helping students
advance their education and careers.

prepare an effective resume. interview
pick a graduate or post-doctoral

Get Published.

Share your science with confidence - get essential tips
for becoming a better writer. reviewer and
communicatoc

Get Ahead.

Develop your careet. network with local professionals.
and learn how to leverage your ACS membership.

acsoncampus.acs.org
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* ACS Industry Matters

ACS member only content with exclusive
insights from industry leaders to help you
succeed in your career. #ACSIndustryMatters

Preview Content: acs.org/indnl

« ACS Innovation Hub LinkedIn Group

Connect, collaborate and stay informed about
the trends leading chemical innovation.

Join: bit.ly/ACSinnovationhub
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Virtual Office Hours Personal Career Consultations Linked[f}] Learning

Jim Tung

https://www.acs.org/careerconsulting.html https://www.acs.org/careerconsulting.html https://www.acs.org/linkedInlearning
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ACSPublications

@ Most Trusted. Most Cited. Most Read.

Most Trusted. Most Cited. Most Read. NEW & NOTEWORTHY

Follow your favaurite journal or newsletter

ACS Publications’ commitment to publishing high-quality content continues to attract impactful research that Souigh the Emad Preference Center
addresses the world’s most important challenges.

Open Access for everyone - no matter your

m =

Find the latest virtual, hybrid and in-person
events hosted by ACS Publications

Browse Content

Materials Organic- .
1 ganic
Science & Inorganic Physical

Engineering

Publish with ACS New Products & Services ACS Open Science Explore ACS Solutions

https://pubs.acs.org 16
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See your influence in action!

The impact and results of ACS member advocacy outreach and efforts by the numbers!

1739+ 49

Members participated ACS Advocacy Years of Public

In Act4Chemistry Workshops p”artlmpants Policy Fellows
or enrollees

2000

Letters sent to
Congress

Get Involved Enroll in a workshop Become a Fellow Take Action

American Chemical Society httDS://VV\NVV.aCS.OrqlDOliCV 17
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ACS T.EChR‘HiC{ﬂ P\V[sion AC__S_Committee
A complete listing of ACS Safety Programs and Resources
CHEMICAL SAFETY
Resources to Support Laboratory Safety
Education and Practice
Download it for free in the “Projects & Announcements” Section! www.acs.org/ccs
B D lsmuse [ams,  e——
18
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ACS OFFICE OF DEIR

Advancing ACS' Core Value of Diversity, Equity,
Inclusion and Respect

19
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Resources

Inclusivity Style Guide

ACS Publications DEIR Hub

C&EN Trailblazers

Quick Guide: Inclusion
Moments

ACS

Chemistry for Life®

ACS Webinars on Diversity

ACS Volunteer and ACS
Meetings Code of Conduct

NEW! Download DEIR
Educational Resources

Quick Guide: How to host
inclusive in-person events

BECAUSE PEOPLE
LIKE YOU CREATE

GREAT CHEMISTRY

You belong here

Join ACS Renew Membership

Have a Different Question?
Contact Membership Services

Toll Free in the US: 1-800-333-9511

International: +1-614-447-3776

service@acs.org

Diversity, Equity, Inclusion, and Respect

**adapted from definitions from the Ford Foundation Center for Social Justice:

Equity**
Seeks to ensure fair treatment,
ty of opportunity, and
nformation
and resources for all. We believe
this Is only possible in an
environment built on respect and
dignity. Equity requires the
identification and efimination of
barriers that have prevented the

full participation of some groups.

Diversity**
The representation of varied
identities and differences (race,
ethnicity, gender, ility, sexual
orientation, gender identity,
national origin, tribe, caste, socio-
economic status, thinking and
communication styles, et

viduals. ACS

engay

Inclusion**

Builds a culture of belonging by
actively inviting the contribution
and participation of all people.
Every person's voice adds value,
and ACS strives to create balance
in the face of power differences. In
addition, no one person can or
should be called upon to represent

an entire community.

Respect

Ensures that each person is treated
with professionalism, integrity, and
ethics underpinning all
interpersonal interactions.

https://www.acs.org/diversity

www.acs.org/membership
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Journal of
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Fungal Pathogens

Life Cycle, Infection, Host Immunity

and Drug Discovery

@ ACS Publications go.acs.org/FungalPathogens
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Thursday, March 14, 2024| 1pm-2:15pm ET Thursday, March 28, 2024| 2pm-3pm ET Friday, April 12, 2024| 2pm-3pm ET
Powering the Future: The Latest Retirement Realities: More Than Accelerating Discovery with Al:
Battery Technologies Just Dollars and Cents Self-Driving Laboratories
Co-produced with the Science History Institute Co-produced with the ACS Senior Chemists Committee Co-produced with the ACS Committee on Science

Register for Free ~ Browse the Upcoming Schedule at www.acs.org/acswebinars
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guestions window!
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Fungal Foes: Understanding the Challenges
of Fungal Infections and New Treatment Options

HONGMIN LI, PhD SEAN EKINS, PhD, D.Sc.

CEO, Collaborations
Pharmaceuticals, Inc.

REBECCA E. MOORE, PhD
Professor, R. Ken and Donna Coit Endowed Assistant Managing Editor,
Chair in Drug Discovery, Department of ACS Publications
Pharmacology and Toxicology, College of
Pharmacy, University of Arizona, Tucson

This ACS Webinar® is co-produced with ACS Publications.
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The Prp8 Intein as a novel Target
for Inhibition of Pathogenic Fungi

Hongmin Li

Professor, R. Ken and Donna Coit Endowed Chair in Drug Discovery
Department of Pharmacology and Toxicology

College of Pharmacy

A THE UNIVERSITY
. OF ARIZONA
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» Background
* High throughput screening assay
* Inhibition of the prp8 intein by cisplatin

 Inhibition of C. neoformans by Prp8-inhibitors

Li et al. (2019), Emerging microbes & infections, 8(1): 895-908

Green et al (2019), Plos Biol, /doi.org/10.1371/journal.pbio.3000104

Li et al. (2021), PNAS, 118 (2), 2008815118 A THE UNIVERSITY
Anil et al. (2022), ACS Infect Dis, 8, 1851-68 . OF ARIZONA

13


https://doi.org/10.1371/journal.pbio.3000104
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“...an extinction event on a
scale equivalent to that of the

IlVPaIV . orqg

Fungal Infectlons
Cryptococcus

27
Cryptococcus infection
Hematogenous
dissemination
Pulmonary
infection Cryptococcal
meningitis
Cryptococcus
Lin and Heitman, Ann Rev Microbiol 2006, 60, 69-105

28
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Cryptococcosis causes 15% of deaths in AIDS
patients worldwide

Mortality rates ~50-70% at 10-12 weeks
No vaccines

1200000

1000000 A

800000 A

cryptococcosis
A 4

600000 +

400000 + TB

200000 A

= <& =52 Park et al., AIDS 2009
< Rajasingham et al., Lancet Inf. Dis. 2017
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Microbial inteins as drug target
Intein is a mobile self-splicing element within a
host protein similar to an intron between exons
N-Extein Intein C-Extein
Intein -laa C1 C/SIT +1
A THE UNIVERSITY
. OF ARIZONA
30
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A. Precursor with homing endonuclease
N-Extein Intein C-Extein

A THE UNIVERSITY

Mills et al (2014) JBC, 289, 14498-14505 . OF ARIZONA

31
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Potential intein reactions

Precursor Splicing Spliced Products

Eol— & [ & |+l
Off-Pathway

&+l & BN+ &l

N-cleavage products C-cleavage products

A THE UNIVERSITY

Mills et al (2014) JBC . OF ARIZONA

32
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Class I intein splicing mechanism

-c el 3. Asn cyclization, o
1. Amide- (lhm)estcr ;t Branch resolution » "
Rearrangement ’ .
(0]
(O) I ( ) HX
“*1_
H2N 4. Finishing Reaction,

2. Transesterification, Succinimide hydrolysis

Branch formation 4. Finishing Reaction, o
' o Acyl rearrangement
XH NH,
(9 N-extein HN C-extein | 2
el i H i o
NH,

A THE UNIVERSITY
Mills et al (2014) JBC . OF ARIZONA
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Splicing mechanism and inhibition
No Splicing

A A

N-Terminal cleavage Splncmg

ﬁ N-f-w

C Terminal cleavage

@B Intein @8 Extein
D Cysteine 1 Amide bond
i ! Thioester bond € Inhibition A THE UNIVERSITY
. OF ARIZONA

34
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Hedgehog protein autoprocessing mechanism

H
i
Cholesterol binding i

Chalesterol

T

Hedgehog Protein Precursor:
Hh-M (H Hh-H = Hedgehog Protein Signaling domain
H

Hh-C = Hedgehog Protein Aotoprocessing domain

%lm consisting of the Hint module followed by the -‘\ﬂ/
i Cus SRR (sterol recognition region).
Hedgehog pratein precursor _

Chalesterol

N-$ acyl shift H Cholesterol Attack
Hh- (Transesterlflcatlon)
5
I Hh M
HM Hh-C
2 Cys D +
i HoM Hh-T

Cholesteral Cys

http://www.biocenter.helsinki.fi/bi/iw

Ei.ﬁl:rﬁ:ase/tools.neb.com/inbase/mec A Tl_(i)Fi__ LA[F]{:\ZIE)IT\ISAW

35
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Pathogenic fungi contain the prp8 intein

+ Example Prp8 intein-containing pathogenic fungi:

— Cryptococcus neoformans and C. gattii - Trichophyton rubrum
— Aspergillus fumigatus - Blastomyces dermatitidis

— Histoplasma capsulatum - Microsporum gypseum

— Paracoccidioides brasiliensis - Trichosporon asabhii

— Neosartorya fischeri - Exophiala oligosperma

— Microsporum canis - Fonsecaea pedrosoi

— Botrytis cinerea - Rhinocladiella mackenziei

— Emmonsia parva (formerly Chrysosporium parvum)

* Genes of human beings do not contain intein elements ! A THE UNIVERSITY
. OF ARIZONA

36
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Prp8is a critical component of the spliceosome

A Cga Prp8 WEKAC. . .intein. . .HNSGFE
Cne Prp8 WEKAC. . .intein. . .HNSGFE
Afu Prp8 WERAC. . .intein. . .HNSGFE
Spo Prp8 WRER - —~—r-r=r=ram= SGFE

Schizosaccharomyces pombe (Spo)

A THE UNIVERSITY
. OF ARIZONA

37
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Cis-Pt is specific for intein prp8-containing Cryptococcus fungi

Table 1. Inhibition of pathogenic fungi by cisplatin. (MIC;, and MICg, were

defined as minimum inhibitory concentration required to kill fungus at 50% and
80% in ug/ml, respectively)

_ Prp8 intein ? Strain MIC,, MIC,,
C. neoformans Yes NIH H99 VNI 0.92 2.6
WM148 VNI 2.0 8.0

WM626 VN II 14 7.9

C. gattii Yes NIH444 VG lla 1.1 2.6

WM276 VGl 1.9 15

CA1222 VG llla 1.5 3.5

VM779 VG IV 15 12

Candida albicans No ATCC90028 25 100

A THE UNIVERSITY
. OF ARIZONA

Li et al (2019) Emerging Microbes and Infection, 8(1): 895-908
38
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Binding of CisPt to the Prp8 intein

b 2437.09
O 8 z=8 Prp8
2 5 5
T o g b
2436.97 Prp8
- :
§ ,=8 2465.35 +CisPt
2 2490.22
ke 2517.22
& m/z JA\ THE UNIVERSITY

Li et al (2019) Emerging Microbes and Infection - OF ARIZONA

39
Inhibition of in vitro splicing of the Prp8 intein by CisPt

O
8Zal +TCEP, 18 hours
" CisPT (ug/ml)

DM

o 1 ¥
N A I~

o
()
£
|_
e — — P
-

o
) NC
= - C

A THE UNIVERSITY
Li et al (2019) Emerging Microbes and Infection - OF ARIZONA

40

20



3/13/2024

March 13, 2024 41

In vivo efficacy of CisPt in mouse model

A 5 B Normal mlce Vehlcle CisPt
4 o T el S
o

%3]

o2

B Iy

S Ctr 4 6 8

S CisPt (mg/kg)

A THE UNIVERSITY

Li et al (2019) Emerging Microbes and Infection - OF ARIZONA
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Cga Prp8-Cisplatin complex
Complex
A THE UNIVERSITY

Li et al (2019) Emerging Microbes and Infection . OF ARIZONA

42
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Development of split luciferase-based
or GFP-based HTS assays

No splicing or N-, C-,
partial cleavage

S
<>S

+Compound
+TCEP

—

Splicin
Inhibition P g

luorescent

No fluorescence

No splicing or N-, C-,
partial cleavage
+ Luciferase

substrate

S substrate h
<>S +Compound Y HS + S
+TCEP +TCEP o
| |5 § | Splicing
Inhibition ; 3 Luciferase

No luminescence uminescent

A THE UNIVERSITY

. OF ARIZONA
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IC50 for cisplatin and HTS parameters
z'=0.80 B 0.
W Buffer -
m Duffe SIN=4.7 GFP-Prp8
TCEP + CisPt  *XX Sy
[
@ 8D
O 300 =
S S
(4] = L
g 200 <]
S o] 1C50=6.6 uM
u—:j 100 L . : W : i
<] -1 0 1 2
0 .
GFP  GFP-Prps og [CisPt] (uM)
Li et al (2019) Emerging Microbes and Infection A THE UNIVERSITY
Li et al (2021) PNAS, 118 (2), 2008815118 . OF ARIZONA
44
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Split-Luc HTS assay

E m Buffer Z’=0.93 F Rluc Prp8
m TCEP : 6. -
CisPt S/IN=8.0 N:E
<120 K%¥ 54_ .
) c
[]
@ 40 =
= 1 Eol 1C50=2.5 uM
=0 . , 3
x Rluc  Rluc-Prp8 2 4 012
uc  Riuc-Frp Log [CisPt] (uM)
Li et al (2019) Emerging Microbes and Infection A THE UNIVERSITY
Li et al (2021) PNAS, 118 (2), €2008815118 . OF ARIZONA
45
March 13, 2024 46
Pilot screen
A 8- .
— O No inh control
™~ 6 A
o
(8} «—
S x 4- @ Inh control
— ~—
2 5 2. S
- @ Inh identified
& -,
-100 O\ 100 200 300 400 500
Split GFP RFU
Li et al (2019) Emerging Microbes and Infection A THE UNIVERSITY

Li et al (2021) PNAS, 118 (2), 2008815118 . OF ARIZONA
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Inhibition of prp8 intein splicing by small molecule inhibitor

AFLU (%)

Cl\q\xggl Comp2 J’q\é\

log [compound] gM)

Li et al (2021) PNAS, 118 (2), 2008815118

47
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Relative Fluorescence

100, GFP_Prp8 1C50=2.6 1M
75, ;r‘ 8 & Comp2
- Comp S 6l
50, <
IC50=2. \5 4] RLuc-Prp8
2 & comp1 T 21-e-Comp1
0§ I1C50=1.2uM 04 1C50=2.2 uM
2 1 0 1 2 3 2 10 1 2 3

Log [Compound] (uM)

A

THE UNIVERSITY
. OF ARIZONA
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Binding of small molecule to the prp8 intein

B &8 8 8 B

=)

® ppg DVEO
® PpB 318S §
P8 319S

.

(]
s
[J
[
(4
[d
(4
o,
"

¢
9

b

L H P B @
Tempaaure(°C)

Protein thermal shift assay

Li et al (2021) PNAS, 118 (2), €2008815118

48

150+ — Prp8
— Prp8/6G-318S
— Prp8/6G-319S
100+
19,649
19,428
50

318:+221 Da
319: +239 Da

19,667

19400 19500 19600

LC-MS/MS

19700
Deconvoluted Mass (Dalton)

THE UNIVERSITY
. OF ARIZONA

A
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Proposed chemistry S
S

<
N TR
o »
o N
SH (\*\"’ the Prp8 intein

F R [ F N F R
olo nucleophilic R.S 0y Q loss of the o s cl
attack CO: g,/O sulfinic acid moiety + HO_

N N )Q N T s i3

s cl NN o - &

N:N’ N S

ple]

e\N intein-6G-318S complex: R = H
6G-318S: R=H 19\ intein-6G-319S complex: R =F
6G-319S:R=F N\

A THE UNIVERSITY

Li et al (2021) PNAS, 118 (2), 2008815118 . OF ARIZONA
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C1A mutation led to loss of binding of 6G-318S to the Prp8 intein

1507 — ci1a

S — CI1A/6G-318S
e 47 Kp=1.05uM C1A _ 100] — C1A/6G-3195
Q ol Ko=036uM WT Prp8 £
2 6G-3185 0 g
O o T Iy F ) » i LA ” | ‘.H: Thia 2 cod
o A i\ V. TP Wi 1A
Q 10
('

. o

Time (sec) 26700 26800 26900

Deconvoluted Mass (Dalton)
Suraface plasmon resonance binding studies

A THE UNIVERSITY

Li et al (2021) PNAS, 118 (2), 2008815118 . OF ARIZONA
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Inhibition of Prp8 intein-containing Cne but not Candida albicans (Cal) (no intein)

Compl ( ug/ml)
0 001 OfOZ 00390078 0.16 031 0.6%]_24; 249 497 100

Cne @& & S0 axV 7 Y

.I\' SEE NG, S — S :,::/ g S~ - e :/_‘(
Ca|<."‘ ..v.l.”"’g\t >

Comp2 ( ug/ml) ]

O 001002 004 008016 032065 130 360‘ 520 104 208
e @SBRI
cop (B (T I Mg A A o o /5

A THE UNIVERSITY
Li et al (2021) PNAS, 118 (2), e2008815118 . OF ARIZONA
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Cell viability on A549 lung carcinoma cell
Gog)
S ¥
8 04.
S |=Comp1
> CC50=11 ug/ml
£0.2,
EOO - Comp2
= Y1 €C50=33 ug/ml
'] T
b -1 0 1 2 3
Log [Compound] (1M)
A THE UNIVERSITY
Li et al (2021) PNAS, 118 (2), e2008815118 . OF ARIZONA
52
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Inhibition of the Prp8 intein splicing in vivo by 6G-318S

A c 6G-318S
(<]
a 9 & &
c T S e
1] [ T |
8§ & §
e T
B 6G-318S (ug/ml)
& &
Q O\ Q Y Q
DS =~ —
| — — ..,
E
A THE UNIVERSITY
Li et al (2021) PNAS, 118 (2), e2008815118 " OF ARIZONA
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Dose-dependent inhibition of the Prp8
intein splicing in vivo by 6G-318S
D 6G-318S (ug/ml)
& &P 100 - m PSP Oint
KDa I = HPSP 75 -
180 — Iy 7 o
130 - - S 50 -
95 — E
72~ E 25
Gl A P N
34 = . Kl QX O OY o7 O
26 - Uy pa— - [6G-318S] (ug/ml)
A THE UNIVERSITY
Lietal (2021) PNAS, 118 (2), e2008815118 . OF ARIZONA
54

27



March 13, 2024

3/13/2024

55

Identification of the Prp8 precursor by Mass Spectrometry
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Calcimycin (CMN) specifically inhibits

intein-containing but not intein-free C. neoformans

56

Species-Strain

MIC uM (pg/ml)

C. neoforman (Cneo-WT) | 3.0(1.5)
C. neoforman (Cneo-Mut) | >24 (12.0)
C. gatti 3.0(1.5)
C. amylolentus >50
A.funigatus >25

Calcimycin (CMN)

Anil et al. (2022), ACS Infect Dis, 8, 1851-68

56
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CMN reduces macrophage intracellular infection of C. neoformans

Uninfected-DMSO

@)

Intracellular Cne
CFU (% of control)

DMSO 032 0.62 1.3
CMN (ug/ml)

Anil et al. (2022), ACS Infect Dis, 8, 1851-68
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Infected-DMSO
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CMN reduces Cne virulent factors
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CMN reduces the Prp8intein splicing

>

100

__,
T

ICep 1.41 pM

L)
T

RLU (% of control)
b
1

(=]
1

-2 -1 0 1 2 3
Log concentration of CisP (pM)

Anil et al. (2022), ACS Infect Dis, 8, 1851-68
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CMN directly binds the Prp8 intein
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Anil et al. (2022), ACS Infect Dis, 8, 1851-68
60

2
b »

0 . 4
o . .’
3‘8’-2‘ e
£ 3
O 4
4 Kd=15.4 pM o
TR N ¢
< 61

L
4.

1.0E09 1.0E08 10E07 1.0E06 10E0S 10E04 10E03 1.0E-02
Ligand (CMN) Concentration

A THE UNIVERSITY
. OF ARIZONA

30



3/13/2024

March 13, 2024 61

CMN does not interfere hedgehog cholysterolysis
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CMN treatment reduces fungal
burden in the lung in mouse model
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Drug discovery for Cryptococcus
neoformans and Cryptococcus gattii
Sean Ekins Ph.D., D.Sc.
CEO
Collaborations Pharmaceuticals, Inc.
Raleigh, NC, USA
sean@collaborationspharma.com
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Collaborations Pharmaceuticals, Inc.

Founded in 2015

Pre-clinical stage company

Develops software for drug discovery and consumer product
applications

>20 grants funded (~$21.3M) since 2016
Private company

3 Labs ~2,000 sqft incubator space at NC State University

9 orphan drug designations for rare & neglected diseases

3 pediatric rare disease designations Our work has been highlighted by:
1 patent issued, multiple patents filed, 7 trademarks FINANCIAL TIMES -
@he Washington Post
>150 publications SCIENTIFIC . —
© 2024 Collaborations Pharmaceuticals Inc. Non-Proprietary slides. AMERICAN' m I E E m = coLLasoraTions
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OUR MISSION

. ’ Transforming o
Chemistry,
9 ‘ Enriching Lives

.' We use real intelligence alongside artificial intelligence to
develop clinical candidates for rare, neglected and unmet

B %
therapeutic needs, as well as new molecules for consumer

® A §
. © 2024 Collaborap'ons Pharmaceuticals Inc. Non-Proprietary slides. product apphcatlons. B X COLLABORATIONS
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Company overview

* We are a molecule discovery company

— We use artificial intelligence to develop
molecules for consumer product and
therapeutic needs. e.g. molecule design,
sustainable chemistry, toxicology applications

* We are a software company

— We license our internally-developed suite of
machine learning tools allowing for the
generative design and evaluation of
molecules and the building/validation of
brand new models.

* We are a contract services organization

67

68

— Using our machine learning tools, we bring
our Al expertise to your enterprise. We do the
work, you keep your data.

© 2024 Collaborations Pharmaceuticals Inc. Non-Proprietary slides.
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Software

Drug Discovery Contract Services

0 - COLLABORATIONS

t\‘\\‘ PHARMACEUTICALS, INC.

Company Developed Software Tools

Our suite of machine learning and generative design tools is

available for your molecule design needs

ASSAY CENTRAL
MEGAPREDICT.

MEGASYN........

A platform for generative designof A suite to curate structure activity Thousands of machine learning

molecules to create new data, then build and validate

models to help prioritize new uses

intellectual property machine learning models and off arget effects of molecules

MEGA AChE

Acetylcholinesterase machine
learning models for multiple

species

© 2024 Collaborations Pharmaceuticals Inc. Non-Proprietary slides.
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Asuite of ADME and toxicology Human uptake and efflux Molecule preparation,
machine learning models with transporter machine learning autocuration and data visualization
optional read across module madels tools
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A comprehensive database of Prediction of the UV-VIS spectra

macrolaciones

biological data

and associated for a molecule from structure
alone

= COLLABORATIONS
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Company Pipeline
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Fos s
. y o S o 2SS S
$ f \f
o & ) & & ST PES e
Enola virus disease Entry / Glycoprotein P » . )
v NNRTI,CCRS . .
s 5 A q Enteroviruses Capsil *
As_sets available for licensing, partnering, coune e ysosome, Kmases i . -
spin outs. Wepatitis B disease 2 *
Viruses Nipahvirus tisease 2 *
Yellow Fever ? » »
Chilungunya 2 *
Marburguirus disease | ? * *
HIN Neuraminidase T *
Malaria * *
Chagas Disease 2 * * * * *
S.aureus 2 *
C.neolormans/gatti 2 * *
Varlous * * *
M.abscessus 2 * *
Neisseria £l *
Batten CIN1 (chaperone) PPT1 * » *
Rare Sialidosis Sialidase-1 N
Diseases Batten CLN1 (ERT) PRI * * *
Pitt Hopkins Syndrame NavlB » * * »
Multiple Cancers FIT3, KIT, LRRKZ, CLK2
Cancer Neuroblastoma 2 "
Chordoma ? * »
Rizheimer's Discase AChE, BChE, G5K3R * * .
Various SHT, . "
Countermeasures AChE . .
| Stroke CCRL . i,
© 2024 Collaborations Pharmaceuticals Inc. Non-Proprietary slides. e COLLABORATIONS
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Finding new molecules or repurposing using
L d o
machine learning
FDA Drugs! i
Design Clinical Candidates ©
Eescrpiones Lenalidomide
| ﬁ Approved drugs for
potential repurposing
Proteome
i% [: Machine Learning
Test ”:::. e 8
Prioitized list 1 Jitro/in vivo _ Clinical
m J Knowledge-base tea testing Patient trials
EQ e i JRarkcsoeny
—— Druga | 082
[ ongB | 053 |
e A Ny SAR
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vl S . p
1-CI (5.2 uM)  OMe (10 pM) q
2»BrE3.4nM)) MeTZ,l u’?jll) if
1-F (28 M)  O-Ph (15 uM) + Dis Pathways
2-NO: (oys M) NO, (0.8 :M) “:' —
HECEEtD'B
ntor w More data for public domain
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Urbina, Puhl, Ekins et al., 2021 Curr Opin Chem Biol, 65:74-84
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ACS
W Chemistry for Life®

What is considered true about Cryptococcus neoformans?
(Select all that apply)

* Identified in the 1860s
» 3rd Leading cause of infections in solid organ transplant
* Currently not treatable

* None of the above

3/13/2024

(¥)Acs Webinars

Audience Survey Question

ANSWER THE QUESTION ON THE INTERACTIVE SCREEN IN ONE MOMENT

* If your answer differs greatly from the choices above tell us in the chat!

Cryptococcus neoformans

« |dentified in the 1960s

- 3 leading cause of infections in solid organ transplant
* 3% develop in the 1t yr and mortality = 25-40%

» Remain susceptible for 5 yrs

* It is treatable with Amphotericin B (binds ergosterol) and Flucytosine
(pyrimidine biosynthesis)

» Treatment is long and toxic
* Mortality 15-30% in those with HIV
» Sub-Saharan Africa: cryptococcal meningitis prevalence is 25-45%

Donlin et al., ACS Med. Chem. Lett. 2021, 12, 774-781

© 2024 Collaborations Pharmaceuticals Inc. Non-Proprietary slides.
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Cryptococcus gattii

¢ Lives in soil and trees

» Affects lungs and nervous system

* Infects immunocompetent

* Endemic in tropical areas )

z ; i i : N-N
Antifungals are insufficient to cure it Ho ) NP

* No new antifungals approved since 2003 N

* Need to be safe and effective . F

* Fluconazole is only fungi static — potential for relapse

* Newest class of molecules is echinocandins but they are not active against cryptococcus
* VT-1129 CYP51 inhibitor —

» Some repurposing and clinical studies — nothing promising.

73

10
74

Donlin et al., ACS Med. Chem. Lett. 2021, 12, 774-781

© 2024 Collaborations Pharmaceuticals Inc. Non-Proprietary slides. < COLLABORATIONS
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Our collaborators
I r =

Dr. Vadim Makarov
Federal Research Centre "Fundamentals of Biotechnology" of the Russian
Academy of Sciences (Research Centre of Biotechnology RAS)

Inventor of BTZ043 and PBTZ169 for TB. He is an expert in medicinal chemistry and
rational drug design with special interest in developing antimicrobial and antiviral
agents.

We have worked on several TB and antiviral projects (HIV, HepB, SARS-CoV-2, YFV,

HepB, EV-D68)

Dr. Maureen Donlin
Saint Louis University School of Medicine

Studies the cell wall integrity signaling pathway in the human fungal pathogen
Cryptococcus neoformans. Works on identification of small molecule antifungals.

. COLLABORATIONS
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General synthetic scheme of 5-nitro-6-thiocyanatopyrimidines

» Reagents and conditions: a) HNO, H,SO,..; b) POCI;, Et;N, HCI; c) corresponding amine solution,
AcOH, dioxane or d) corresponding sodium alkoxide, alcohol; e) KSCN, alcohol

OH OH ci
NZ | a NF | e NZ | .
—_— — —_
R N7 oH R N7 OH R ONT el
16

712
Cl SCN
cord NF NOz o N7 NO:
X x
Ry N R Ry N Rz
13-62 63-112
63-79 % 26-86 %

Donlin et al., ACS Med. Chem. Lett. 2021, 12, 774-781

p - COLLABORATIONS
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C. Neoformans & C. gattii

 Collaborated with Dr. Maureen J.

Hit 4-thiocyano-5-nitropyrimidines

E . . p : N N
Donlin, Saint Louis University X AN
School of Medicine Q.O 7 i
NO NO
a e N Xy 2 N X 2

+ Initially screened 121 compounds )I\ P )I\ o> /A

— Whole cell phenotypic assay N o S N N

Cpd 89 Cpd 94
« Measured Mleo against C. MICg, (C. neoformans MICg, (C. neoformans
. KN99) ~ 0.6 pM KN99) ~ 0.6 uM
neoformans strain KN99 Core selection MICg, (C. gattii) ~ 0.78-1.56 uM MICg, (C. gattii) ~ 0.39-0.78 uM
MICg, (FLC-resist. MICg, (FLC-resist.
. 17 of the 121 compounds had N\ C. neoformans) ~ 0.78-1.56 uM C. neoformans) ~ 0.78-1.56 uM
S
MICg, < 50 uM
NT Y NO; Predicting with a machine learning

« 5-nitro-6-thiocyanatopyrimidines )|\ > model and in vitro testing

were the most interesting S

MICgqs (C. neoformans KN99) ~ 12.5-50 uM
* Performed SAR Donlin et al., ACS Med. Chem. Lett. 2021, 12, 774-781
© 2024 Collaborations Pharmaceuticals Inc. Non-Proprietary slides. = COLLABORATIONS
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Checkerboard assay and ADME properties

3/13/2024

N\
s
* Cpd 94 tested with Amphoteracin B and flucytosine NO,
X
- FICIs 1.25 and 1.5 )Nl\ /A
« Indifference, but not antagonistic Nidl N
» Poor metabolic stability Hit compound — Cpd 94

MICg, (C. neoformans KD99) ~ 0.6 upM
MICg, (C. gattii) ~ 0.39-0.78 uM
MICgq (FLC-resist. C. neoformans) ~ 0.78-1.56 uyM

In vitro ADME properties for compound 94

Solub ty <02pMpH 7.4

CYP inhibition 1A2 (4.78uM), 2C9 (40.2uM), 2C19 (50uM), 3A4 & 2D6 (>50uM)

Donlin et al., ACS Med. Chem. Lett. 2021, 12, 774-781

© 2024 Collaborations Pharmaceuticals Inc. Non-Proprietary slides. 2. coLLamoRaTiONS
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L L4
Machine learning
Origin: Assay Central Comments: External Cross Validation: actives=42 inactives=9
: Field: donlin/Grypt s_test_set_update_110518_13uM ini ives:
« Early version of Assay Central | peeens e scsoomn 7 M Raae At e vt
Training Actives: 14 /121 .
was USEd Hr;g:nn * 0.7008 (five-fold) Curve:
Curve:
= Bayesian algorithm with
ECFP6 fingerprints
* N= 121 cpds — active
threshold MICg, 12.5-25uM
. 'ggigigg% fold cross validation Truth Table. pregicted Truth Table: Predied
Yes No
; W scnies T
o [ 4 [i03]
. Accuracy: 0.9174 Q:fa‘::::f g'gggg
 Tested on additional 51 Balanced: 07670 Procisin. 08889
molecules Recall: 05714 Recall: 05714
Specificity: 0.9626 Specificity: 0.6667
F1 score: 0.6154 F1 score: 0.6957
: 0.5694 Kappa: 0.1439
« ROC 0.77 ;?ga 0.5715 M(:g:a 0.1818
Donlin et al., ACS Med. Chem. Lett. 2021, 12, 774-781
14 © 2024 Collaborations Pharmaceuticals Inc. Non-Proprietary slides. ¢ 4\‘:::‘ rn::::::::l‘::f:..mc.
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Literature cryptococcus neoformans model

Origin: Assay Central Comments: External Cross Validation: actives=45 inactives=12
» Data from NIAID ChemDB HIV Comments:  Threshold < 10.0000 uM Training Actives: 1424 / 3246
Opportunistic Infection and Training Actives: 1424/ 3246 ROC: 0.8162 (fve-fold)
> 8 ROC: 0.8718 (five-fold) Curve:
Tuberculosis Therapeutics Database Curve:
* Threshold MICg, 10uM — 5-fold ROC
0.87
» Use our data to test this model
+ ROC 0.81
Truth Table: Predicted Truth Table: Predicted
5 Yes N
* Models were also developed with C. ot ¥e “ 0
gattii data No
Accuracy: 0.7853 Accuracy: 0.0407
Balanced: 0.7917 Balanced: 0.0390
H ision: 0.7168 Precision: 0.5373
- Models could be used for virtual Procision: T, Rooat 05000
screening Specificity: 0.7393 Specificity: 0.7559
F1 score: 0.7752 F1 score: 0.6429
Kappa: 0.5723 Kappa: 0.4801
McCC: 0.5793 MCC: 0.5010
Donlin et al., ACS Med. Chem. Lett. 2021, 12, 774-781_ . omrons
15 © 2024 Collaborations Pharmaceuticals Inc. Non-Proprietary slides. « A\\\; PHARMACEUTICALS, INC.
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- www.assaycentral.org

ASSAY CENTRAL

» Web-app based, QSAR model automated model-building platform (no code required)
+ We can host on AWS, our servers or your own.

— Fields  Actions Trin Mosels

[re———
aot_trainingSet3D-Jan2018_LD50-simpleStd-20210208 6374 continuous-value chem-name

0.26:5.06
g R

2021021 Tregress_TGFbetalraw- ICS0sACTIVES 20210202 chemrname  continuous-vale

chemname  splitonvalue

FILES

Ensemble score

Search in any field Qg » Select

Model " auc A Specifioky Cehents
Kappa

CHEMBLE13740_fluAvirus_ECSD-Monly

2162r0ws_20210408_SoV- s (@5 @@ @@ ‘098 0o
1uM_regressPCHEMBL-ECFP6-1024
CYP_Tm_2C19-ECFP6-1024 7 1 e 0se ‘ess)  (os7) . camces rman
"= CoLLABORATIONS
16 © 2024 Collaborations Pharmaceuticals Inc. Non-Proprietary slides. ¢ 4\\; PHARMACEUTICALS, INC.
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New Assay Machine Learning Models

» More algorithms and all the data generated (191 compounds 53 active, 138 inactive)

* 10 uM MICgq, cutoff 5-fold cross validation

Method Auc F1 Precision Recall Accuracy Specifiity Coheris Kappa mee
ada o9 07 0.66 0.76 082 o84 0.57 los8
bnb 0oz 074 072 083 084 o084 (063 o066
knn los 075 0.64 Cos1 083 ‘o8 063 065
Ireg oo 078 075 (084 087 o088 069 To7
oL o089 073 0.66 08 083 083 0.61 Cosz
i (094 078 071 Co91 o085 o83 068 (o7
sve 094 079 068 (085 085 o8z 068 Ton
xgb 002 073 072 076 084 o088 062 063
© 2024 Collaborations Pharmaceuticals Inc. Non-Proprietary slides. "~ =, CoLLABORATIONS
17 LT Puanacrumicais, Inc.
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Assay Central Machine Learning Models
* 5 uM MICg4, cutoff (191 compounds 33 active, 158 inactive)

Method AUC Fi1 Precision Recall Accuracy Specificity Cohen's Kappa mcc
ada o088 (024 C031 oz 083 096 019 02
bnb 087 053 052 0.55 083 089 0.43 (043
knn 089 0.59 0.56 0.64 084 088 0.49 05
Ireg 089 0.56 0.59 0.59 085 X 0.48 05
DL 089 (03 034 (028 (o84 09 0.24 0.24
i f09 0.65 ‘o5 f094 082 0.8 0.54 06
sve Co9 0.66 051 C094 o083 ‘08 0.56 G
%gb 089 0.64 07 0.67 o088 092 0.57 06

18 © 2024 Collaborations Pharmaceuticals Inc. Non-Proprietary slides. - ‘:::\__ puf:::::::::f:,:ug
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Next steps

* Need to generate more ADME/Tox data, Caco-2, MDCK

» BBB penetration

« ldentify target — identify genes \s

» Perform directed evolution studies and or gene deletion screening N NO,

» Develop alternative scaffolds as back ups )l\N/ N/A

+ Test versus other fungi such a C. auris Hit compoundH— Cpd 94

MICg, (C. neoformans KD99) ~ 0.6 pM
MICg, (C. gattii) ~ 0.39-0.78 uM
MICgq (FLC-resist. C. neoformans) ~ 0.78-1.56 uyM

» Access to data in public domain is limited
» Could use generative Al approaches to develop analogs

» Could use our approach with other Fungi

= COLLABORATIONS

19 © 2024 Collaborations Pharmaceuticals Inc. Non-Proprietary slides { U PHarmaceuTicaLs, Inc.
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MegaSyn- Generative Al
Rank
» Integrated ML models for targets and off-targets ¥
/-\ Optimize parameters ﬂ
+ Property prediction S
CI ChEMBL RNN-LSTM %;;mdmndel
* An easy-to-use interface “Similarity to dataset

* Also command line version
* Enables rapid molecule generation

» Starting point for run could be a target molecule or
guided by optimal parameter scores

Urbina et al., ACS Omega 2022 May 27;7(22):18699-18713
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43


mailto:sean@collaborationspharma.com
http://www.collaborationspharma.com/

3/13/2024

ACS
W Chemistry for Life®
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@ ACS Webinars

CUCK + WATCH » LEARN = DISCUSS

Learn from the best and brightest minds in chemistry!
Hundreds of webinars on a wide range of topics relevant to

chemistry professionals at all stages of their careers, presented

by top experts in the chemical sciences and enterprise.

° Edited Recordings

~#——— are an exclusive benefit for ACS Members with the
Premium Package and can be accessed in the
Zi ACS Webinars® Library at www.acs.org/acswebinars

Live Broadcasts

of ACS Webinars® continue to be available free to
the general public several times a week generally
from 2-3pm ET. Visit www.acs.org/acswebinars to
register* for upcoming webinars.
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*Requires FREE ACS ID
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(§)ACs Webinars

ACS Webinars® does not endorse any
products or services. The views expressed in
this presentation are those of the presenter
and do not necessarily reflect the views or
policies of the American Chemical Society.

Contact ACS Webinars® at acswebinars@acs.org
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