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« LEARN -

{4 Let’s Get Social!

Follow the American Chemical Society on Twitter, Facebook,
Instagram, and LinkedIn for the latest news, events, and
connect with your colleagues across the Society.

linkedin.com/company/
american-chemical-society

@AmerChemSociety @AmericanChemicalSociety @amerchemsociety

Contact ACS Webinars® at acswebinars@acs.org
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Where is the Webinar Recording?

ACS Members w/Premium Package

Visit the ACS Webinars® Library

All Registrants

Watch the unedited recording

linked in the Thank You Email
for 24 hours.

to watch the edited and
captioned recording.
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ACS Webinars

CLCK + WATCH « LEARN - DISCUSS

Explore the new and improved ACS Webinars® Library!
1]

Familiar search, sort, and filtering - - =x
tools have been added to help find o =

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 & Chemistry forLife®

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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ACS

Career Consultant Directory Y cremistryfor Life"

Find a Career Consultant

= i

Academia Government Industry
a0 el
%25 S22
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!

WWWw.acs.org/careerconsulting 7

ACS Bridge Program )2 f‘he&tsmmm

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.orqg
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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!”

‘ SCHOLARS
PROGRAM

Donate today at www.donate.acs.org/scholars
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ACS Sam Jones, PhD

Chemistry for Life® Jo) Science Writer & Exec Producer
/5

Looking for a new science podcast ™
to listen to? » Deboki Chakravarti, PhD
7 p P Science Writer & Co-Host
T % I\I :.J’ TO SUBSCRIBE
..:.. visit http://Www.acs.orq/tinvmatters or
MATTE RS scan this QR code
e [m] 32 [m]
& ”

Check out Tiny Matters, from the American Chemical Society.
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STEREO
CHEMISTRY

Carolyn Bertozzi and K. Barry Bioorthogon: k chemistry Lithium mining's water use
Sharpless chat about sharing clinch th 1Prize sparks bitter conflicts and y
the 2022 Nobel Prize in : novel chemistry revisits a fan-favorite interview
Chemistry i s with the renowned scientist

®)

HEMCONVOS

Jess Wade on Wikipedia and The sticky science of why we There's more

ames Harris's The helium shortage that
work-life balance eat so much sugar

supposed to be

VOICES AND STORIES FROM THE WORLD OF CHEMISTRY (... IR

cen.acs.org/sections/stereo-chemistry-podcast.html




ACS on Campus is the American Chemical
Society's initiative dedicated to helping students
advance their education and careers.

Get Results.

Discover how to prepare an effective resume. interview
with confidence. pick a graduate or post-doctoral
program. and more!

Get Published.

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

Get Ahead.

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

acsoncampus.acs.org
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ACS Industry
Member Programs

* 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

ACS
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Virtual Office Hours Personal Career Consultations Linked ] Learning

Jim Tung

https://www.acs.org/careerconsulting.html https://www.acs.org/careerconsulting.html https://www.acs.org/linkedInlearning
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ACS Publications

W 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
Science &
Engineering

Organic-
Inorganic

https://pubs.acs.org 16
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ACS Advocacy <7 f;eﬁq}fww

See your influence in action!

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

2439+ 1739+ 49

Members participated ACS Advocacy Years of Public

In Act4Chemistry Workshops p”articipams Policy Fellows
or enrollees

2000

Letters sent to
Congress

Get Involved Enroll in a workshop Become a Fellow Take Action

American Chemical Society httDS://WWW.aCS.Orq/DOIiCV 17
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ACS TECh&”iﬁﬁ‘l P\V[sion ACS_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
AR @M [lam,  ——
18
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https://www.acs.org/policy
http://www.acs.org/ccs
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ACS OFFICE OF DEIR

Advancing ACS' Core Value of Diversity, Equity,

Inclusion and Respect

Resources

Inclusivity Style Guide ACS Webinars on Diversity

ACS Publications DEIR Hub ACS Volunteer and ACS
" Publication: Meetings Code of Conduct

NEW! Download DEIR

C&EN Trailblazers
8 f Educational Resources

Quick Guide: How to host
inclusive in-person events

Quick Guide: Inclusion
Moments

ACS

Chemistry for Life®

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,
equality of opportunity, and

fairess In access to information
and resources for all. We believe
this is only possible in an
environment built on respect and
dignity. Equity requires the
identification and elimination of
barriers that have prevented the

full participation of some groups.

Diversity**

The representation of varied
identities and diff (race,
ethnicity, gender, disability, sexual
orientation, gender identity,
national origin, tribe, caste, socio-

economic status, thinking and
communication styles, etc.),
collectively and viduals. ACS

s to proactively enga

2/29/2024

Inclusion**

Builds a culture of belonging by
actively inviting the contribution
and participation of all people.
Every person's voice adds value,
and ACS to create balance
in the face of power differenc
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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Premium

udents, pre

etter price.

$160

Regular Members & Society
Affiliates

s80 Recent Graduates* €

s55 Graduate Students

525 Undergraduate Students
s80 Retired
s0 Emeritus

Standard

A eaturing a slimmed-dow

at half the price.

s80 Regular Members

s40 Recent Graduates* @

Basic

Introductory set c l

s0 Community Associate

10
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Thursday, March 7, 2024| 2-3pm ET Wednesday, March 13, 2024| 11am-12:30pm ET Thursday, March 14, 2024| 1pm-2:15pm ET
The Art of Self-Reinvention Fungal Foes: Understanding the Challenges Powering the Future: The Latest
and Exploring New Treatment Options Battery Technologies
Co-produced with the ACS Women Chemists Committee Co-produced with the ACS Publications

Co-produced with the Science History Institute

Register for Free ~ Browse the Upcoming Schedule at www.acs.org/acswebinars

21

21

ACS
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www.acs.org/acswebinars

I\
THIS ACS WEBINAR®
WILL BEGIN SHORTLY...

Say hello in the
guestions window!

22
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Sustainable Biomanufacturing at Scale:
Fermentation of Animal-Free Dairy Proteins

SUNIL SUKUMARAN, PhD LAURA MCCONNELL, PhD

Chief Technology Officer,
Perfect Day Inc.

Science Fellow, Regulatory Scientific
Affairs, Bayer and Deputy Editor,
ACS Agricultural Science and Technology

This ACS Webinar® is co-produced with the ACS Committee on Science.

23
ACS Committee on Science (comscl) G chemistryfor e’
Mission:
Science &
> Identify and promote new Technology
frontiers of chemistry
i i L . Policy
» Examine scientific basis &
formulate public policies related
to chemical sciences -
Communications
» Recognize outstanding chemical scientists
https://www.acs.org/content/acs/en/about/governance/committees/science.html *
24

12


https://www.acs.org/content/acs/en/about/governance/committees/science.html

2/29/2024

ACS

ACS Committee on Science (comscl) Y chemistry for i

Webinars Symposia at Fall ACS Meeting

Scaling New Heights of Chemistry Education

with Artificial Intelligence Tools
Organized by: Robert Pribush, Judith Benham, Tom Holme,
Mary Carroll

Elevating Atmospheric Chemistry

Jenuary 2024

Frontier Fridays: Sorbent-based Direct Air Measurements and MOdellng Wlth ArtIfICIaI
Capture of CO: at Scale |nte|||gence
Organized by: Carl Picconatto, Jeff Arnold, and Mary Carroll

Watch Now —

Policy Statements Awards

v Energy > National Medal of Science

v Sustamgblllty _ > National Medal of Technology and Innovation
v’ Hydraulic Fracturing > Dreyfus Award in the Chemical Sciences

v Forensic Science

https://www.acs.org/content/acs/en/about/governance/committees/science.html ®

All information and images are confidential and proprietary.

26
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THE FUTURE IS BRIGHT

- Perfect Day is working tirelessly towards our kinder, greener
mission, and we’ve already passed key milestones in our
journey

Better with Perfect Day

MADE THROUGH BENEFITS OF BENEFITS OF TRADITIONAL
FERMENTATION PLANT-BASED DAIRY
We use precision fermentation to Our milk protein from Our milk protein from
create milk proteins that are the fermentation is better for the fermentation does not
same as those found in cow’s milk, planet and is both cholesterol compromise on the taste,
but made more sustainably and lactose-free. texture or functionality that
without any animals in the consumers expect from dairy
process. products.

All information and images are confidential and proprietary.

28

14



MICROFLORA

Like stories from books, genes can be
digitized. We introduce a digital copy
of the genetic sequence behind bovine
whey protein production to our
microflora, giving this tiny organism
this ability to produce pure protein.
No animal inputs are needed for this

process.

29

30
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FILTRATION & SPRAY

(:-V DRYING

The protein is separated from the

MEDIA FERMENTATION

Now, our flora can use fermentation to

7
0

We feed our microflora raw materials flora and dried into a powder

essential for growth (e.g., convert plant sugars into milk proteins

sugars, vitamins, minerals). that are nutritionally equivalent to l

those that come from cows.
PURE PROTEIN POWDER
The result is a pure protein powder,
free of flora, that fits seamlessly into

product applications.

NO-COMPROMISE PRODUCTS
Because it’s the same protein food makers are already familiar witl
it can be used to make all kinds of delicious, dairy products from

fermentation.

*Compared to whey protein found in traditional milk. Data from ISO-certified, third-party-validated report.

All information and images are confidential and proprietary.

15
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We’'re bringing higher quality,
sustainable protein to the category.

BCAA (g/100g Function Animal - tose Free Soy GHG Emissions

Protein r
otein Source powder) Free

(per 100g protein)

Free
Q 9.50

Dairy (WPI) 20 \ ° °
Pea 11 Q Q Q 0.44
Oat 7 99" 0 Q 0 2.70
Almond N/A iy Q Q Q 0.26
Soy 9 Q @ (% ] 1.98
Perfect Day 23 Q 0 ° 0.29
Acronyms: WPI (whey protein isolate), BCAA (branched-chain amino acids), GHG (greenhouse gas)
?N;CLEZA (g/100g powder): Gorissen et al., 2008, “Protein content and amino acid composition of commercially available plant-based protein isolates”, https://doi.org/10.1007%2Fs00726-018-2640-
2. GHG Emissions per 100g Protein (Poore & Nemecek, 2018); "Plant Proteins: Assessing Their Nutritional Quality and Effects on Health and Physical Function,” Hertzler, Lieblein-Boff, Weiler, Allgeier; Gras Notice for

Partilly Defatted Almond Protein Flour, Blue Diamond

31
The below brands, and many more, are now in over
Partners in
Testing
V5 Nestie
BEL GROUP SMVPRNOTE.W NESTLE
Cream Cheese gorks Nutrigen F———————— M = = == - N
T T P 1
- 2 "
GRAETER’S RENEWAL MILL STRIVE Natreve STARBUCKS MARS
lcg Créam Bakery Mix Milk Sports Nutrition Barista Milk + Ice Chocolate
Cream
32

16
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Global Footprint

CANADA °e°

eovsesssve
Regulatory apg .!!gEﬁl:'
progress an;g:provi..

o

pending

$ax N America
““Manufacturing &
. Jesearch site

USA

Offices CA and UT; “no
objections" GRAS
notification received
from the FDA in 2019

Manufacturing &
research site

orisstacs HONG KONG &

mejii-ﬁiii _SINGAPORE
Bangalores® :E R.egu'iatory approval, offices &
::EEE e team members

Opportunities Challenges

17
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Research shows 90 million consumers will be interested in precision fermentation food and
beverages when they understand its benefits

Total across
groups in each

o - age cohort
Gen Z (18-25) 14% 4,440,553 19% 6,379,001 14% 4,439,579 39% 12,625,547 15% 4,896,658 100%
Millennials (26-41) 27% 18,911,267 15% 10,050,526 13% 8,887,815 27% 18,672,987 18% 12,331,595 100%
Gen X (42-57) 16% 10.074.889 8% 4,830,936 14% 9,015,227 37% 23,099,536 25% 15,697,681 100%
Boomers (58-73) 3% 1,899,418 6% 3,698,010 14% 7,919,066 45% 25,960,005  32% 18,299,525 100%
Totalingach 35,326,127 24,958,473 30,261,687 80,358,074 51,225,459
segment
Total 90,546,287
addressable willing to buy
market today TODAY
-3 -
v

Data from The Hartman Group for Perfect Day & Cargill

35
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...and address the challenges & technology gaps the
industry continues to face.

37
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STRAIN ENGINEERING & SCREENING
FERMENTATION / BIOPROCESS DEV

DOWNSTREAM PROCESS
DEVELOPMENT

PILOTING

MANUFACTURING

WmProcessFunction ® = = " = S B N ® B B ®
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Identifying the Process Functions that matter for
Quality and Regulatory Specification

Physical Properties [Gelation]

Process & Design

Areas of opportunity

) o
o O 2 @
—
\ °
® Q
PC1 PC1

All information and images are confidential and proprietary.
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Screening Improvements Strain Backgrounds Diversity Inputs

KPI — Productivity/Titer Filamentous Fungi (Many) Targeted Product Libraries

Product & Strain Stability Yeast (some) Targeted GOF Libraries

New Product Feasibility Bacteria (Some) Mutagenesis — whole org and targeted
Quality/PTM modifications Evolution

Scalability Selections

Production Strain Banking

KI®L~
4 Y M L

21



Analysis of Hits

KPI_VP02-Q3-252
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43

Large Scale Analysis - Strains vs. Product Expression

Target Molecules (711n321.11)

Strains (603n721)

44

22
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Improving recombinant
protein production

through genome-scale
metabolic modeling
(GSMM)

High concentration, low speed — Low flux
.. - * ~

WHAT IS
FEUX 22

46

23



®

* To quantify the carbon flux distribution

Why should we carry out metabolic flux analysis

2/29/2024

+ To understand the complex interplay between energy metabolism, carbon fixation, and assimilation pathways

+ Connects genomics with metabolism

Flux balance analysis

nput 5 g.utput
/ /earbon iomass
E Metabolites

source N
Nitrogen Proteins
H2

source
co2

M
HL
E
a
Il

’ Theory: Pseudo steady state Approximation

A —Coc o
&

dB
dt —
ac
dt
dA
dt

0

—ve

dt

mmole of substrate consumed or Product formed

v = flux (rate of reaction) =

47

Clostridium sporogenes
Network reconstruction

- Condtion 1
= Condition 2

Patiweay 1 Pattweay n

Up and down regulation of pathway

Optimization

Objective function
=max V,

48

g biomass * hour

Small scale
AR metabolic

Sieo Sin|my dt

Lz [ “] -l network

" " S" ()T # Understanding of substrate
=

Mathematical representation of
network : Mass balance equations

dependant product
m modulation
EU m Simulation of Phenotypic
- Traits Depends on the
UU U Medium Conditions

‘ Prediction of targets for high
alcohol titers

Experimentation under
different substrate combinations

Defining the measurable fluxes

and constrains

Vey = ky by <v; <uby

Vea = ky b, <v, <ub,

ok, s v Sl No. of Reactions 152
No. of Metabolites 206

24
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A T Integration of A. niger
/—j" transcriptomic profile
L ;: with metabolic model identifies
9

potential targets to optimise citric
acid production from lignocellulosic
hydrolysate

=i

Prediction of targets for
higher citric acid titers

—iei—i

T1: Glucose consumption phase before the onset of
citric acid production and phosphate-limited
growth.

T2: Glucose consumption phase, citric acid
________ producing, phosphate-limited growth.

T3: Xylose consumption phase after glucose was
fully consumed. Citric acid producing and
phosphate-limited growth.

Upton et al., 2022

pcSecYeast : Simulate and explain phenotypes caused by limited secretory capacity

e ™
Overview of components in pcSecYeast

e

Extracelluar

Cell wall

2.

Translation tRNA charging

b0

© DsB
v

& Misfold ___’Fold

Transiec. .. )
ER ©

o> @ &
£op S

o,
¢
%o

ERAD

Refold
GPI transfer

'°>Q Onc
et O>-A
GPI synthesis

Golgi NG

Golgi OG

.

Cytosolic protein @ ER protein @ Golgi protein @ Secretory protein (@ Vacuole membrane protein
@ Vacuole protein X} GPlanchor @ Mannose @ N-glycan @ O-glycan — Disulfide bond © Enzyme @) Translocon
& Ribosome @ Folded protein ) Unfolded protein & Misfolded protein

@ Cell membrane protein

Lietal 2022
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Subsystems in the secretory pathway and the protein number in each

subsystem

D
o
o

1. OG : O-glycosylation

o O O
o O O
1 T ]

Protein number
N W A O
o
o

w-d
o
o

J

el

OG HDSVDSB GPI ALPP CPYP LDSV NG COPI COPII ERAD Transloc
Secretory components

2/29/2024

2. HDSV : high-density secretory
vesicles
3. DSB : disulfide bond formation

4 4.GPI: glycosylphosphatidylinositol
5. ALPP: alkaline phosphatase

4 pathway
6. CPYP: carboxypeptidase Y pathway
4 7.LDSV: low-density secretory
vesicles
7 8. NG: N-glycosylation

9. COPI: Coat Protein Complex |
10. COPII: Coat Protein Complex I

11. ERAD: ER-associated degradation

12. Transloc: translocation

[ Clientproteins [__] Machinery proteins

51

Flowchart of the protefiinf irfeflfafted process in the pcSecYeast.

Ribosome
assembly factor

Synthesizing
|

Ribosome

Catalyzing

Amino acids |

Translation

52

Folding
complexes

Catalyzing
[
Folding
Peptide |
Misfolding

L

Protein_folded

Li etal 2022

L.

Protein_misfolded

Complex
formation_b‘ Complex
1
Catalyzing
Enzymatic
Proteosome rxns
1
Cata?{zing
Amino acids
Degradation

~——> Dilution

26
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v" Reactions for production of post-translational modification precursors

Y t8 v Reactions catalyzed by isozymes were also split into multiple identical reactions with
eas various isozymes. This step was performed to facilitate later kcat match and enzyme
constraining step

v’ Translation initiation, elongation, and termination reactions added for each protein
(total 1639)

v’ Protein translocation pathways added : co-translational translocation, post-translational
translocation, and post-translational translocation-tail-targeting

53

Co-translational translocation Post-translational translocation Post-translational translocation-
1. signal peptide recognition 1. exit the ribosome tail targeting
2. ER receptor biding to peptide-SRPC 2. bind to the cytosolic chaperone 1. load the TA proteins
3. binding of peptide -SRPC-SRC to the 3. Translocation 2. bind to Get3
translocator (Sec61C) 4. pulling of nascent protein 3. bind to ER receptor
4 binding Of pe ptide -SRPC-SRC to the *The coefficient of ATP in step 4 was set as length/40, since
S the ATP molecule bound to the chaperone Kar2, is assumed to
translocator (SSh 1C) be hydrolyzed to ADP for every 40 amino acids that pass
5. signal peptidase through the translocon pore
6. export the signal peptide out of ER for | | peactions for complex formation for enzymes used in either of these
degradation pathways are added to the model.
17
Lietal 2022
® Direct cost vs unit secretory cost
497 native secretory proteins
a =15000 b% 2 e c
® TOR1,2 P Q ot 9 MH34 0.24 = 0.004
52 e’ o o g 1.6 T=a %0 c —=5
82 L/ RAX2] 50 i S 026
> g 10000 ° g o 11 © 8 =
5o £ E %0 " @ £ -0.28
= ATH1 -
ga 8 8 o5 S =
15 e i =
wo Re=097 SE o g
€3 e 8= 3 -0.32
/ 2o y=351x+191.72 a5 © a
/s B § -0.34
E o 4 ’
0 1000 2000 3000 4000 E 2 25 3 35 4 45 AAC  MH34 Bi184
Direct cost Unit secretory cost in log10 scale
[mol glucose per mol protein] [mol glucose per mol protein] n = 463/497

Direct cost : Includes the energetic cost for synthesis, modification and secretion of this protein
Unit secretory cost : Direct cost + cost for the corresponding increased fraction of the catalytic machineries in these
processes caused by the increase of this protein

Total no of proteins : 1639
Metabolic proteins : 1156

Vaws || AAC: low yield a-amylase strain
|| MH34 and B184: high yield a-amylase strain

ati * [y

Secretory cost; = unit secretory cost; - [E,] = unit secretory cost; -

Secretory proteins : 483

54

Li et al 2022 20

27
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Extracelluar glucose

o a_  inlogi0scale [mM] Simulated physiological response of S. cerevisiae

RO I (R (N s 3 fncti h lul |
gl - as a-function of the extracellular glucose
530} * ot 03 3 concentration
5 | - A
220 s 02 ®
B £
210 0.1 'g
Bl 0 @ Hxt 1 and Hxt 3: Low affinity transporters : Low unit

B Jah secretory cost
g ' Hxt3

S0 = Hxt 7: High affinity transporters : High unit

c secretory cost
o2
8
0w
o
)
o
£
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Simulations for various CPY expression levels and misfolding ratios with the constraint for retro-translocation enzymes

28



2/29/2024

Overview of protein

Protein abbr. DSB NG OG GPI Length features for eight
Insulin precursor IP 3 0 o0 53 recombinant proteins
2 0 0 174 produced by S. cerevisiae
Hemoglobin Hemoglobin 0 0 0 0 299
B-glucosidase BGL 0 0 0 0 421
a-amylase a-amylase 4 1 0 0 478
Acid phosphatase PHO 8 9 0 0 435
Human serum albumin HSA 17 1 0 0 585
»y 1 l f TF 19 0 1 0 679
e
b 103 c X1e-5

m Negative impact
B Positive impact

SHAP Value
F N

Protein production rate
[mmol gCDW" h*']
N
N

0 01 02 03 04 Ogomogx;m—m<u::c_n-ocz>on.m>
Specific growth rate [h'] z2

“w
c
o
= Li et al 2022 24
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Need of the hour ?

o Scale down models ?

777775 In-depth appreciation of stage specific Physiology
o A relevant mathematical model with relevant constraints put in place
o Alternate feed-stock

o Recycling resources
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Hey ! let me run some
quick simulations for
you....That could help

exhausted.. ...too many gene
targets on my list

SALIH

Thank you
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THE LIVE Q&AIS
ABOUT TO BEGIN!

Keep submitting your questions
in the questions window!
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and Exploring New Treatment Options Battery Technologies
Co-produced with the ACS Women Chemists Committee Co-produced with the ACS Publications Co-produced with the Science History Institute
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61

61

ACS

W Chemitstn for LiTa* www.acs.org/membership
emistry for Life

BECAUSE PEOPLE
LIKE YOU CREATE ool | Wbt
GREAT CHEMISTRY s rg——

s80 Regular Members
You belong here S160  resiar embers & sociey
i $40  recentGraduates @
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1 featuring a slimmed-down set Introductory set of complimentary benefits
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ACS Webinars

CLCK + 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

~s———  are an exclusive benefit for ACS Members with the
Premium Package and can be accessed in the
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.

*Requires FREE ACS ID
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@ ACS Webinars

CUCK + WATCH » LEARN » DISCUSS,

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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