
Cultivating diverse microbes 
for laboratory study 
and genetic engineering

Zaira Martín Moldes, PhD ATCC Webinar

Principal Scientist, Applications Development 10. 03. 2024



Expand access to novel microorganisms

Inspire new research avenues

Push the frontiers of biotechnology

Develop open-source tools for life 
scientists



Today’s 
products
Chemicals, 

Drugs

Microbes that 
scientists can 

actually engineer

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

1M+ species 
All microbes in the environment
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We are excited to work with ATCC and their 
extensive catalog
Bacteriology Collection
1,226 Genera

Mycology Collection
1,864 Genera
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Cultivarium’s organism development pipeline: 
Recipes for experimentalists

U S E R  Q U E S T I O N

How do I grow this organism in the lab?

How do I deliver DNA into this organism?

How do I engineer this organism?

What is known about this organism?

O U R  P L A T F O R M

Culture

Molecular

Delivery

Data Distribution



Get access to all 
organisms in 
one comprehensive 
portal

We aggregate data and 
publications for microbes.

One-stop shop focused on 
actionable information for 
experimentalists. 



Cultivarium portal:
Natural language search for multiple organisms

Simple queries for 
complex datasets

You can easily query our 
experimental database using 
natural language search



Extremophiles > Organisms that thrive in extreme environmental conditions that 
include extremes in temperature, pH, salinity, pressure, or radiation.

ATCC ID Organism
13939 Deinococcus radiodurans
27329 Methylobacterium radiotolerans
51242 Rubrobacter radiotolerans

ATCC ID Organism
27557 Halalkalibacterium halodurans
700413 Bogoriella caseilytica
14580 Bacillus licheniformis
BAA-333 Exiguobacterium aurantiacum
BAA-722 Salinicoccus alkaliphilus
700160 Shouchella clausii

ATCC ID Organism
33173 Halomonas elongata
BAA-805 Halomonas neptunia
BAA-333 Halomonas alkaliphila
43984 Chromohalobacter canadensis
BAA-722 Salinivibrio costicola
43984 Marinococcus halophilus

ATCC has 1,400+ extremophiles!

Radiation resistant Halophiles

Production of industrial 
enzymes

Radiation-protection, 
understanding life in space

Alternative bioproduction 
hosts

ATCC ID Organism

27557 Halalkalibacterium halodurans

700413 Bogoriella caseilytica

14580 Bacillus licheniformis

BAA-333 Exiguobacterium aurantiacum

BAA-722 Salinicoccus alkaliphilus

700160 Shouchella clausii

ATCC ID Organism

13939 Deinococcus radiodurans

27329 Methylobacterium radiotolerans

51242 Rubrobacter radiotolerans

ATCC ID Organism

33173 Halomonas elongata

BAA-805 Halomonas neptunia

BAA-333 Halomonas alkaliphila

43984 Chromohalobacter canadensis

BAA-722 Salinivibrio costicola

43984 Marinococcus halophilus

Alkaliphiles  

27557 Halalkalibacterium halodurans



Halalkalibacterium halodurans

→ Enzymes 
→ Biofuel production
→ Waste treatment

Why we chose this organism?

Halalkalibacterium halodurans
ATCC 27557

O R G A N I S M    C A S E    S T U D Y  >  Halalkalibacterium halodurans 



O R G A N I S M    C A S E    S T U D Y  >  Halalkalibacterium halodurans 

The Cultivarium portal shows 
all strain sources in one place.

Choosing a strain



Cultivarium determines optimal growth media 
using our growth media screen.

O R G A N I S M    C A S E    S T U D Y  >  

Growth Media
Halalkalibacterium halodurans 



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

O R G A N I S M    C A S E    S T U D Y  >  

Growth Conditions
Halalkalibacterium halodurans 

https://doi.org/10.1101/2024.03.22.586313


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.

O R G A N I S M    C A S E    S T U D Y  >  

ORI Screen
Halalkalibacterium halodurans 

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


U S E R  Q U E S T I O N

How do I grow this organism in the lab?

How do I deliver DNA into this organism?

How do I engineer this organism?

What is known about this organism?

O U R  P L A T F O R M

HMI pH10, 30°C 

Conjugation protocol

pTHT15 ORI, Chloramphenicol 8.5 µg/ml

Genome draft, Publications

Cultivarium’s organism development pipeline: 
Recipes for experimentalists

O R G A N I S M    C A S E    S T U D Y  >  Halalkalibacterium halodurans 
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Extremophiles - Culture Data
Summary of Extremophiles

Alkaliphile

Halophile

Radiation resistance

H. halodurans

B. caseilytica

B. licheniformis

E. aurantiacum

S. alkaliphilus

S. clausii
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D. radiodurans

M. radiotolerans

R. radiotolerans

H. elongata

H. neptunia

H. alkaliphilia

C. canadensis

S. costicola

M. halophilus

High pH High saltRich media



Summary of Extremophiles

Alkaliphile

Halophile

Radiation resistance
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Extremophiles - ORI Data



Improvement Organism Media identified by Cultivarium

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

Extremophiles - Improved Culturing
Summary of Extremophiles

Deinococcus radiodurans

HMI pH8, HCM, HBM, YEMED 
pH8 

More productive 
media

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

Lower lag time

Exiguobacterium 
aurantiacum

More accessible 
media

Salinicoccus alkaliphilus

Growth in liquid and 
solid media

Deinococcus radiodurans
Methylobacterium radiotolerans

● HMI pH8, 
● HCM,
● HBM, 
● YEMED pH8 

Media identified by Cultivarium

Use alternative media, break 
aggregates (filter, bead beating, 
sonication).

S O L U T I O N

More productive media
Deinococcus radiodurans
Shouchella clausii

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

Media identified by Cultivarium

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

S O L U T I O N

Lower lag time
Exiguobacterium aurantiacum
Salinivibrio costicola
Halomonas alkaliphila
Methylorubrum extorquens

HMI pH8, 
HCM

Media identified by Cultivarium

Metabolic model to inform 
media selection.

S O L U T I O N

More accessible media
Salinicoccus alkaliphilus

Conjugation requires both donor and 
recipient to be viable in same media; 
common donor strains are not viable 
in extremophilic media. 

Media identified by Cultivarium

Metabolic model to inform 
media selection.

S O L U T I O N

Growth in liquid and 
solid medai

Methylobacterium 
radiotolerans

Deinococcus radiodurans

HMI pH8, HCM

TSB pH8, HBM

Shouchella clausii

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

Salinivibrio costicola

Halomonas alkaliphila

Methylorubrum extorquens

LB

LB

YENB, BHI, MB

LB



Extremophiles - Challenges
Summary of Extremophiles

Bogoriella caseilytica

Use alternative media, disrupt 
aggregates (filter, bead beating, 
sonication).

S O L U T I O N

Aggregation
Methylobacterium 
radiotolerance

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

S O L U T I O N

Slow Growth
Marinococcus halophilus

Use metabolic models for media 
compatible with conjugal hosts.

S O L U T I O N

Single Viable Media



Culture

1,612
growth profiles

Delivery

62
Delivery protocols

Molecular

2,550
Screened plasmids

Distribute

146,002
Organism pages

Scientific recipes for 
experimentalists



Get our tools on 
cultivarium.org!

Let’s work together

Access our tools

Molecular tools

POSSUM Toolkit
Identify functional plasmids

MicrobeMod
Identify methylation to avoid 
Restriction Modification

MACKEREL Toolkit
Identify functional promoter-RBS

GenomeSPOT
Predict growth conditions based on 
amino acid composition

Computational tools

cultivarium.org



cultivarium.org

Portal Access
2. Nominate your favorite organisms for genetic tools

3. Co-develop your applications with us

1. See and share organism information on our Portal

Let’s work together

How we can support your work


