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Why did we build this database?

* The aim: Predict cultivation conditions and media for uncultivable prokaryotes
 Based on genome sequences
* With use of artificial intelligence

* Part of the DiASPora project

DIASPqra

Digital Approaches for the Synthesis of Poorly accessible Biodiversity Information

diaspora-project.de
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The cultivation media landscape
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The cultivation media
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The cultivation media landscape
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What we did to change this

Q Leibniz Institute ]
L DSMZ | o .
{:) O S of Microargani L

ganisms
® and Cell Cultures GmbH

Japan Collection of Microorganisms

1. NUTRIENT AGAR

Peptone 5.0 5]
Meat extract 3.0 [¢]
Agar, if necessary 15.0 g
Distilled water 1000.0 ml

Adjust pH to 7.0. For Bacillus strains the addition of 10.0 mg MnS0O, x H;0 is
recommended for sporulation.

> 3,000 Media recipes 77
DSMZ .
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What we did to change this

DGODDD DSMZ | it N 1. NUTRIENT AGAR Extracted
OO 0, ") s — text
Japan Collection of Microorganisms Peptone 5.9 g
Meat extract 3.0 g
1. NUTRIENT AGAR » Agar, if necessary 15.0 g
Peptone 50 g Distilled water 1000.0 ml
Meat extract 3.0 [¢]
oo water 10000
A[:]:sll pH to 7.0, For Bacillus strains the addition of 10.0 mg MnS0O,4 x H,;0 is AdeSt pH to 7 .9. FOP Bacillus str‘ains
recommended for sporulation. I o the addition of 10.0 mg MnSO4 x H20 is
recommended for sporulation.

Media recipes 77
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What we did to change this

Standardization:
DGOBD DSMz ) e [ 1. NUTRIENT AGAR Extracted * Synonyms
Ja;g?Colle:tiogMicroorganisms .. ::u:ﬂérﬁgﬁf::?émw ] teXt ¢ Variant forms Of Spelling
Peptone 5.0 g B o . .
Meat extract e Spelling mistakes
1. NUTRIENT AGAR » Agar, if necessary 15.0 g . r
Peptone 50 g Distilled water 1000.0 ml ¢ AttrlbUteS & COI’]dItIOhS
Meat extract 3.0 g .
Agar, i necessary 50 g Mapping to other databases
pistlled water _ roee Adjust pH to 7.0. For Bacillus strains ppIng
l.f\ed:]g;trg:nzoe:‘g.rI:%rui?lgltllgz.stralnstheaddlthon of 10.0 mg MnS0, x H;0 is the addition O'F 1@.@ mg MnSO4 X HZO iS
recommended for sporulation.

Media recipes 77
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What we did to change this

DGOBD DSMZ | iomemswe
oU\lo 0,

f Microorganisms
and Cell Cultures GmbH

Japan Collection of Microorganisms

1. NUTRIENT AGAR

Peptone 5.0
Meat extract 3.0
Agar, if necessary 15.0
Distilled water 1000.0

Adjust pH to 7.0. For Bacillus strains the addition of 10.0 mg MnS0O, x H;0 is
recommended for sporulation.

Media recipes 77

SBveoae

1. NUTRIENT AGAR Extracted
text

Peptone 5.0 g

Meat extract

Agar, if necessary 15.0 g

Distilled water 1000.0 ml

Adjust pH to 7.0. For Bacillus strains
the addition of 10.0 mg MnSO4 x H20 is
recommended for sporulation.

4

4

Database

Manual curation

Standardization:
* Synonyms
Variant forms of spelling
Spelling mistakes
Attributes & conditions
Mapping to other databases

oSz, e MediaDive
8¢/ |eibniz-Institut ® DSMZ-Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH =



What we did to change this

DSMZ Leibniz Institute
DSMZ-German Collection

gl

. of Microor ganisms —
o and Cell Cultures GmbH

Japan Collection of Microorganisms

1. NUTRIENT AGAR

Peptone 5.0 5]

Meat extract 3.0 [¢]

Agar, if necessary 15.0 q

Distilled water 1000.0 mi

Adjust pH to 7.0. For Bacillus strains the addition of 10.0 mg MnS0O, x H;0 is
recommended for sporulation.

1. NUTRIENT AGAR Extracted

text
Peptone 5.0 g
Meat extract
Agar, if necessary 15.0 g
Distilled water 1000.0 ml

Adjust pH to 7.0. For Bacillus strains
the addition of 10.0 mg MnSO4 x H20 is
recommended for sporulation.

4

Media recipes 77

DSMZ |\

Database

=

Manual curation

Standardization:
* Synonyms

e Variant forms of spelling

* Spelling mistakes

e Attributes & conditions
Mapping to other databases

*2)1 . NUTRIENT AGAR

Website

n Mainsol.1 # 1000 mi

Solution occurs in 20 other media (first defined in Medium 1).

Compound Amount Unit Cone. [g/L] Conc. [mM]
Peptone 5 g 5

Meat extract 3 g 3

Agar, for solid medium 15 g 15

Distilled water 1000 mi

(1) # Adjust pH to 7.0.

"'2‘3 For Bacillus strains the addition of 10.0 mg MnS0,4 x H,0 is recommended for sporulation.

8¢/ Leibniz-Institut ¢ DSMZ-Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH = MedlgD:ve



FAIR & continously extended

* All data is available online according to FAIR data principles
* Expert-curated and continously extended

DSMZ |
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FAIR & continously extended

* All data is available online according to FAIR data principles

Compound

* Expert-curated and continously extended

* Mobile friendly web page
« QR-code generation for easy switch to mobile
* Medium cooking guide on mobile devices

(1) # Adjust pH to 1.0 with NaOH.

(2) Fill into screw-cap tubes, leaving 60%
headspace.

@:‘ # Sparge medium with 100% N, gas
mixture to make it anoxic.

@) # Autoclave at 121 °C for 20 min. e

DSMZ , Y -
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FAIR & continously extended

* All data is available online according to FAIR data principles

Compound

* Expert-curated and continously extended

* Mobile friendly web page
« QR-code generation for easy switch to mobile
* Medium cooking guide on mobile devices

(1) # Adjust pH to 1.0 with NaOH.

* Website available in English and German @) il ntosorew-cap tubeseaving 60%

h;ea dspace.

* Accessibility features, e.g. for people with dyslexia

@:‘ # Sparge medium with 100% N, gas
mixture to make it anoxic.

@) # Autoclave at 121 °C for 20 min. e

DSMZ , Y -
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Standardization leads to
new possibilities

e Search & find cultivation media

— by medium name and number
— by ingredients & concentrations

— by strains

30,000
(%]
£
C 20,000
17
©
s+ 10,000

0 [
Bacteria Archaea Fungi Yeasts Phages
DsSWZ,.) . MediaDive
- e .dsmz.de
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Standardization leads to
new possibilities

Species v | Sulfolobus acidocaldarius Defined media only n

Media shown for Sulfolobus

Taxonomic tree i . .
acidocaldarius (species)

» Bacteria 2206 media
* Search & find cultivation media ¥ Archaea [ 524 media

P Euryarchaeota | 250 media

88 SULFOLOBUS MEDIUM

J165 SULFOLOBUS MEDIUM
— by medium name and number

P> Nitrososphaerota | 3 media

— by ingredients & concentrations ¥ Thermoproteota | 77 media

V¥ Thermoprotei | 77 media

— by strains
» Acidilobales | 5media

- by taxo no my P Desulfurococcales | 31media

P Fervidicoccales | 2 media

30,000 V¥ Sulfolobales | 18 media

¥ Sulfolobaceae | 18 media

20,000

P Acidianus | 10 media
» Metallosphaera | 6 media
101000 P Saccharolobus | 5media

Bacteria Archaea| Fungi  Yeasts Phages V Sulfolobus | 2media

# of strains

P Stygiolobus | 2 media

Sulfodiicoccus | 1media

Sulfolobus acidocaldarius | 2 media

P Sulfuracidifex | 2 media

P Sulfurisphaera | 2media

» Thermoproteales | 24 media

DSMZ - -
9/ Leibniz-Institut ® DSMZ-Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH - Medl.ad?m’;(i



Standardization leads to
new possibilities

e Search & find cultivation media
— by medium name and number
— by ingredients & concentrations
— by strains & taxonomy

*  Modify
— Volume
— Strain-specific media

DSMZ
)

I * Modified for Thiofractor thiocaminus DSM 22050

Supplement medium with 1.00 g/l NaNOz and omit pyruvate, lactate and yeast extract. Upon
autoclaving add 3.00 g/| sterile sulfur powder (sterilized by steaming for 3 hours on each of 3
successive days) and adjust pH to 6.0 - 6.5.

. MediaDive
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Standardization leads to
new possibilities

e Search & find cultivation media
— by medium name and number
— by ingredients & concentrations
— by strains & taxonomy

*  Modify
— Volume
— Strain-specific media

DSMZ |

I * Modified for Thiofractor thiocaminus DSM 22050

Supplement medium with 1.00 g/l NaNOz and omit pyruvate, lactate and yeast extract. Upon
autoclaving add 3.00 g/| sterile sulfur powder (sterilized by steaming for 3 hours on each of 3
successive days) and adjust pH to 6.0 - 6.5.

& Main sol. 1011c # 1020 | mi
Equipment needed: ( Filter ) ( Autoclave Hungate tubes Gassing station

Compound Amount Unit Conc. [g/L] Conc. [mM]
NaCl 30.00 g 29.412 503.281
CaCly x 2 H,0 0.14 g 0137 0934
Na—pyruvater 650—¢ 849 4455
Na—laetat 8-56 € 849 4574
Yeast-extract: 848 € 8098

Na,S,03 x 5 H,0 150 g 1471 5925
Wolin's vitamin solution 10.00 Il - -
Sulfur powder* 3.00 g - -
NaNOz* 1.00 g - -
Distilled water 1000.00 ml - -

. MediaDive
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Standardization leads to
new possibilities

e Search & find cultivation media

— by medium name and number

— by ingredients & concentrations AN

 Microorganisms DSMZ |

— by strains & taxonomy

2: XYLOSE-YP BROTH 1011c: DESULFOTHERMUS MJ MEDIUM (H2/CO2)

.

[ ] NaCl 3000 "
0 I Xylose 10.00 9 KHPO, 014 9

Yeast extract (8D-Difco) 500 g CaChx2H;0 014 =

Polypeptone (Nihon Pharm. Co.) 1000 q MgSO4 X7 0 340 9

Sodium acetate 500 9 MgCly x 6 H,0 418 "

MgSO; x 7 H,0 020 9 Kel 033 9

VO u e M0 X0 HeO) 1000  mg NH,CI 025 0

m FeS0,x 7 H,0 1000 mg Fe(NH,)2(S0,)2 x 6 H,0 001 a

NaCi 1000  mg Modified Wolin's mineral solution 1000 ml

Distiled water 100000 mi Na:COs 150 P

. L . Na-pyruvate 050 P

— Strain-specific media p— sz 5

Yeast extract 010 9

Na;S;05 x5 H0 150 9

Wolin's vitamin solution 1000  ml

° Distilled water 1000.00 ml
xport

— Download tables as CSV
— Download media and solutions as PDF recipes e - o

Modified Wolin's mineral solution (from medium 141)

Ntrlotriacetc acid 50 9
MgSO, x 7 H0 300 9
MaSO4 x H,O 050 9
NaCi 100 9
FeSO, x 7 H,0 010 9
€S0, X 7 H0 018 9
CaCl x2H,0 010 9
20S04x 7 HO 018 9
CuSO, x5 H0 001 9
AIK(SO42 x 12 H;0 002 9
805 001 9
NaMoO, x 2 H,0 00t 9
.
.
.

—~
DSMZ )\
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Standardization leads to
new possibilities

e Search & find cultivation media
— by medium name and number
— by ingredients & concentrations
— by strains & taxonomy
*  Modify
— Volume
— Strain-specific media
* Export
— Download tables as CSV
— Download media and solutions as PDF recipes
* Connect

— Strains and ingredients are linked to other resources

2: XYLOSE-YP BROTH

Xylose

Yeast extract (BD-Difco)
Polypeptone (Nihon Pharm. Co.)
Sodium acetate

MgSO; x 7 H,0

MnSO, x n H,0

FeSO,x 7 H,0

NaCl

Distiled water

Adjust pH to 6.8

1000.00

SIGII

10.00
10.00
020

10.00
10,00

38d88ccoee

4

Microorganisms DSMZ

1011c: DESULFOTHERMUS MJ MEDIUM (H2/CO2)

is recipe contains strain-specific modiications for Thiofractor thiocaminus DSM 22050 *

NaCl 3000 9
KHPO, 014 g
CaCl, x2 H,0 0.14 g
MgSO, x 7 H,0 340 g
MgCl, x 6 H,0 418 g
Kel 033 g
NH.CI 0.2 g
Fe(NH)2(SO,)2 x 6 H,0 001 g
Modified Wolin's mineral solution 10.00 m
Na,CO; 150 9
Na,S;0, x5 H,0 150 9

Wolin's vitamin solution 10.00 ml
Sultur powder 0

ed. After inoculation pressurize vessels to 2 bar overpressure with sterile 80%

Modified Wolin's mineral solution (from medium 141)

%
o
FE
v e} ks
co=0w=
528888
cocvoe
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Community engagement

Medium builder

Design your own medium

Add metadata, references and strains
Publish under FAIR principles

Get a unigue & persistent medium number

& Medium builder

Medium name *

HaHa agar

@ save (B Load View mode T Start over
& Main solution
24 700 ml
Equipment needed: | Autoclave x || Filter x
Compound Amount Unit .
Artificial sea water (ASW) 2x 350 ml \n}
(1) Add magnetic stir bar.
HEPES 592 g I
(50 mM. pH 7.5)
MilleQ water , fill up to 650 ml \i}
(2) pH should be between 6.5 and 7.0.
Bacto agar
g 8 4

P1: HaHa agar

Main solution
Artificial sea water (ASW) 2x

1. Add magnetic stir bar.

HEPES (50 mM, pH 7.5)
MilleQ water. fill up to

350.00

9.92
650.00

DSMZ |
)
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Your data

Author(s)

Richard L. Hahnke and Jens Harder

ORCID of corresponding author

Medium metadata

Reference (DOI)

https://doi.org/ | 10.1016/].syapm.2013.06.00

Final pH

7.5
Defined medium

Description

Growth data

+

Gas composition

z



Community engagement

& Medium builder = T
Medium builder
@ save (B Load View mode @ Start over
* Design your own medium
& Main solution Your data
 Add metadata, references and strains g )| | s
e Publish under FAIR principles L
* Get aunique & persistent medium number e Medium metadata
(1) Add magnetic stir bar. Reference (DOI)
Get in touch e . " ° B Defined medium
(2) pH should be between 6.5 and 7.0. Description
* Tailored transformation process for a large . .
number of cultivation media o3t MediaDive
P1: HaHa agar
s s Gas composition

1. Add magnetic stir bar.

HEPES (50 mM, pH 7.5) 9.92 g
MilleQ water. fill up to 650.00 ml

DSMZ , Y -
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Cultivation media prediction

* Prototype currently in alpha test phase
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Cultivation media prediction

* Prototype currently in alpha test phase
* Find metabolic neighbors with k-nearest neighbor (KNN) and Pfam profiles

DSMZ , Y -
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Cultivation media prediction

* Strains are arranged using their metabolic distance
* Find metabolic neighbors with k-nearest neighbor (KNN) and Pfam profiles

i \O%
% T

DSMZ , Y -
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Cultivation media prediction

* Strains are arranged using their metabolic distance
* Find metabolic neighbors with k-nearest neighbor (KNN) and Pfam profiles

>

DSMZ , Y -
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Cultivation media prediction

e k-Nearest-Neighbor

* Find Metabolic neighbors and calculate metabolic distances

>

DSMZ |
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Cultivation media prediction

Medium composition of metabolic neighbors

Peptone

2o TR

’

Glucose Peptone
Alanine Agar
NaCl NaCl
MgS04 MgS04
CaCl2

DSMZ

9+ / Leibniz-Institut ¢ DSMZ-Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH

L




Cultivation media prediction

* Propose new medium composition
* Find matching media

Best match media

Medium Score
Peptone NaCl Medium 87a (used by 2 neighbors)
NaCl Peptone for | Pyruvic acid sodium salt | use one of these mods: 1386 578
FeS04 MgSo04 )
RibOﬁaVin RibOﬁaVin % Medium J319 385
CaCl2 Medium 462 284
CQ FeS04 : _
Medium J303 (used by 1 neighbors) 264
Medium 771 223
e ~ Medium 1063 213
Alanine Agar
NaCl NaCl
MgSo4 MgS04
CaCl2
DSMZ y M - .
) . . : . MediaDive
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Plans for the near future

* Integrate the media prediction tool

DSMZ )
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Plans for the near future

* Integrate the media prediction tool
* Expand the taxonomy search for fungi
* Include cultivation media for cell cultures

DSMZ
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Plans for the near future

Integrate the media prediction tool

Expand the taxonomy search for fungi

Incl

ude cultivation media for cell cultures

Add a ,,source search” based on the BacDive isolation source ontology

DSMZ
)

Isolation Source: Soil from a rice paddy in Deok-So,
by enrichment with corn oil as the sole carbon

¥

#Condition #Anoxic (anaerobic)
#Host #Plants #Herbaceous plants
(Grass,Crops)
#Environmental #Terrestrial #Soil
#Engineered #Agriculture #Field

Leibniz-Institut ¢ DSMZ-Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH
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Getin touch!

Feedback? @

, @JuliaKoblitz

4@»

julia.koblitz@dsmz.de

@ mediadive.dsmz.de
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