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Develop open-source tools for life
scientists

Expand access to novel microorganisms

Inspire new research avenues

Push the frontiers of biotechnology




We need the right microbe, with the
right tools for each job.

Microbes that
scientists can
actually engineer



We need the right microbe, with the
right tools for each job.

Microbes that
scientists can
actually engineer

11,000+ species

ATCC Collection
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All microbes in the environment



We are excited to work with ATCC and their

extensive catalog

Bacteriology Collection
1,226 Genera

Streptomyces

Escherichia

Pseudomonas

Bacillus

Mycobacterium
Streptococcus

Salmonella
Clostridium

Corynebacterium
Staphylococcus
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Mycology Collection
1,864 Genera

Saccharomyces

Aspergillus

Penicillium

Fusarium

Phytophthora

Candida
Agaricus

Source: ATCC seminar



Cultivarium'’s organism development pipeline:
Recipes for experimentalists

USER QUESTION OUR PLATFORM
How do | grow this organism in the lab? Culture

How do | deliver DNA into this organism? Delivery
How do | engineer this organism? Molecular

What is known about this organism? Data Distribution
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Get access to all Fp— ‘o
organisms in

one comprehensive
portal

In our labs

Our team of scientists profiles strains across three platforms: Culture, Delivery, and Molecular. Learn more about our rigorous process and see
where we are in our work.

We aggregate data and L purportal

publications for microbes. B ek e
Bacteria 77470 103,518
One-stop shop focused on s sl 4
actionable information for " - .
. . 6,595 1237
experimentalists.
Total 172,523 157,292
Expl databas >
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Simple queries for
complex datasets

You can easily query our
experimental database using
natural language search
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;'%% CULTIVARIUM PORTAL i Data Feed

Advanced Search

Provide growth information for the list of organisms
Halalkalibacterium halodurans

Bogoriella caseilytica

Bacillus licheniformis

Exiguobacterium aurantiacum

Salinicoccus alkaliphilus

6 results found

NAME OXYGEN PH
Bacillus licheniformis Aerobe 7.431
Bogoriella caseilytica Aerobe 9026
Exiguobacterium aurantiacum Aerobe 8126
Halalkalibacterium halodurans Aerobe 9.236
Lacicoccus alkaliphilus Aerobe 9755

Shouchella clausii Aerobe 8.926

@' About

Results per page

SALINITY
3.233

4.45

3.939
5.534
9.809

4.892

100

& Export

TEMPERATURE

35.831

30.847

36192

43.089

32.548

36.144

A Report

Do



Ext remo p h | IeS > Organisms that thrive in extreme environmental conditions that

Alkaliphiles

Production of industrial
enzymes

ATCCID Organism

27557 Halalkalibacterium halodurans
700413 Bogoriella caseilytica

14580 Bacillus licheniformis
BAA-333 Exiguobacterium aurantiacum
BAA-722 Salinicoccus alkaliphilus

700160 Shouchella clausii
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include extremes in temperature, pH, salinity, pressure, or radiation.

ATCC has 1,400+ extremophiles!

Radiation resistant Halophiles

Radiation-protection,
understanding life in space hosts

ATCC ID Organism ATCCID Organism

13939 Deinococcus radiodurans 33173 Halomonas elongata

Alternative bioproduction

27329 Methylobacterium radiotolerans BAA-805 Halomonas neptunia

51242 Rubrobacter radiotolerans BAA-333 Halomonas alkaliphila
43984 Chromohalobacter canadensis
BAA-722 Salinivibrio costicola

43984 Marinococcus halophilus



ORGANISM CASE sTuDY > Halalkalibacterium halodurans

Halalkalibacterium halodurans

Why we Chose th|S Organism? CULTIVARIUM PORTAL 4 Data & About

D:Bacteria > P:Bacillota > C:Bacilli > O:Bacillales > F:Bacillaceae > G:Halalkalibacterium (ex Joshi et al. 2022)

— Enzymes Halalkalibacterium halodurans — + e

TAXONOMY ID 86665

— Biofuel production BTt

SUMMARY 70 SYNONYMS

— Waste treatment e

Alkalihalobacillus okuhidensis

Bacillus halodurans (ex Boyer 1973) Nielsen et al. 1995
CULTURE

Bacillus okuhidaensis
;' CULTURE PREDICTIONS ) X X
Bacillus okuhidensis

SEQUENCING Halalkalibacterium halodurans (Nielsen et al. 1995) Joshi et al. 2022

OTHER CULTURE

[ PUBLICATIONS

CULTURE PREDICTIONS

GROWTH CONDITIONS ®

Optimal growth conditions are predicted based on genome-wide amino acid frequencies using our Gen

algorithm. The predictions below are an average of 3 NCBI genomes for this strain,

CULTIVARIUM

PARAMETER OPTIMUI RANGE CONFIDENCE




ORGANISM CASE sTuDY > Halalkalibacterium halodurans

Choosing a strain

The Cultivarium portal shows
all strain sources in one place.

Choose a strain for Halalkalibacterium halodurans

Strains available for this species: 21

SOURCE REFERENCE DATABASES
ATCC DSMZ BACDIVE CcVM
Halalkalibacterium halodurans A-59 21591 2513 m3c
Halalkalibacterium halodurans NRRL B-3881 275574 4970 m2a
Halalkalibacterium halodurans JCM 9153 baa-125 & 18197 ' me
Alkalihalobacillus halodurans (Nielsen et al. 1995) Pa 166010 &7

Halalkalibacterium halodurans BB 16 me &

< 2 3 4 5 > | 1-50f21

e
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ORGANISM CASE STUDY > Halalkalibacterium halodurans

Growth Media

Cultivarium determines optimal growth media
using our growth media screen.

12 base media tested (@ 6 positive, ® 6 negative)

BASE MEDIUM BEST FORMULATION TEMPERATURE (°C) MAX OD ¥
1001
BASE MEDIUM BEST FORMULATION TEMPERATURE (°C) MAX OD Vv
0.905
> HMI HMI pH 10 30 1.001 0846
> BHI BHI 30 0747
> MB MB 30 0.528
SHOW MORE +
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ORGANISM CASE STUDY > Halalkalibacterium halodurans

Growth Conditions

Optimal growth conditions are predicted based on genome-wide
amino acid frequencies using our GenomeSPOT algorithm.

PARAMETER
Oxygen OPTIMUM
Aerobe (Obligate or Facultative)
H
2 9.2 pH
.. 5.5% w/v NaCl
Salinity
44.9°C
Temperature

#% cULTIVARIUM

RANGE

72 -105

03 -16.4

26 —'55

CONFIDENCE

Low

Medium

Low

Low


https://doi.org/10.1101/2024.03.22.586313

ORGANISM CASE STUDY > Halalkalibacterium halodurans

ORI Screen

Cultivarium screens for functional plasmid origins of replication (ORIs), resistance
markers, and antibiotic selection concentrations using a high-throughput version of

our ORI-marker screen.

22 ORIs tested (@ 5 positive, @ 17 negative)

ORI CONFIDENCE V
> pTHT15 Medium
> RSF1010 Medium
> pUBTO Medium
> pIMI13 Low
> pl5A Low

#% cULTIVARIUM

ORI

v pTHTI5

ANTIBIOTIC

Chloramphenicol (8.5 ug/mL)

Spectinomycin (12.5 pg/mL)

Spectinomycin (50 pg/mL)

Spectinomycin (200 ug/mL)

Chloramphenicol (8.5 ug/mL)

Chloramphenicol (8.5 ug/mL)

CONFIDENCE ¥

Medium

CONJUGATION MEDIUM

LB.DAP

LB.DAP

TSB.DAP

ORI PART PLASMID

GenBank & Addgene

SELECTIVE MEDIUM

CONFIDENCE Vv

Medium


https://www.biorxiv.org/content/10.1101/2023.05.19.541510v2

ORGANISM CASE STUDY > Halalkalibacterium halodurans

Cultivarium'’s organism development pipeline:
Recipes for experimentalists

USER QUESTION OUR PLATFORM

How do | grow this organism in the lab? HMI pHIO, 30°C

How do | deliver DNA into this organism? Conjugation protocol

How do | engineer this organism? pTHT15 ORI, Chloramphenicol 8.5 ug/ml
What is known about this organism? Genome draft, Publications
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Summary of Extremophiles

Extremophiles - Culture Data

Alkaliphile

Radiation resistance

Halophile

#% cULTIVARIUM

H. halodurans
B. caseilytica
B. licheniformis
E. aurantiacum
S. alkaliphilus

S. clausii

D. radiodurans
M. radiotolerans

R. radiotolerans

H. elongata

H. neptunia

H. alkaliphilia
C. canadensis

S. costicola

M. halophilus

Rich media

oo I
HCM 8% NaCl -

High salt
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Summary of Extremophiles

Extremophiles - ORI Data

H. halodurans
B. caseilytica
. . B. licheniformis
Alka“phlle E. aurantiacum
S. alkaliphilus

S. clausii

N - D. radiodurans e
Radiation resistance . radiotolerans lll.l-l---.ll.lll----l
r raciororerans [ R R NN NN R

o tongere | O 0

H. neptunia

X H. alkaliphilia
Halophile C. canadensis

S. costicola

M. halophilus
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Summary of Extremophiles

Extremophiles - Improved Culturing

More productive
media

Deinococcus radiodurans

HMI pH8, HCM, HBM, YEMED
pH8

Methylobacterium
radiotolerans

YENB, YEPD, HBM, HCM, TSB
pH8, HMI pH8

Lower lag time

Deinococcus radiodurans
HMI pH8, HCM

Shouchella clausii
TSB pH8, HBM

More accessible
media

Exiguobacterium
aurantiacum

LB

Salinivibrio costicola
LB

Halomonas alkaliphila
LB

Methylorubrum extorquens

YENB, BHI, MB

Growth in liquid and
solid media

Salinicoccus alkaliphilus

HMI pHIO, TSB pH10, YEMED
pH10, HBM 8%NaCl




Summary of Extremophiles

Aggregation

Bogoriella caseilytica

SOLUTION

Use alternative media, disrupt

aggregates (filter, bead beating,

sonication).

#% cULTIVARIUM

Slow Growth

Methylobacterium
radiotolerance

SOLUTION

Use alternative media, non-OD
measurements (imaging).

Single Viable Media

Marinococcus halophilus

SOLUTION

Use metabolic models for media
compatible with conjugal hosts.




Scientific recipes for
experimentalists

Culture Delivery Molecular Distribute

1,612 62 2,550 146,002

growth profiles Delivery protocols Screened plasmids Organism pages




Let’s work together

Access our tools

Molecular tools

POSSUM Toolkit

Identify functional plasmids

Computational tools

GenomeSPOT

Predict growth conditions based on
amino acid composition

cultivarium.org

MACKEREL Toolkit

Identify functional promoter-RBS

MicrobeMod

Identify methylation to avoid
Restriction Modification

Get our tools on
cultivarium.org!




Let’s work together

How we can support your work

cultivarium.org

1. See and share organism information on our Portal

2. Nominate your favorite organisms for genetic tools
Portal Access

3. Co-develop your applications with us




