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Overview: KOMODO & GROWREC

Introduction

Culturing microorganisms is a classic microbiology challenge. Most microorganisms in nature still cannot be cultured (~99% by some estimates). Best-practices for culturing new organisms

have been developed, and are embedded in guides such as Bergey's Manual of Systematic Bacteriology. However, even with these best practices, the typical procedure for culturing a
new microorganism still requires a great deal of experience and trial and error.

In recent years, some culturing efforts, particularly for difficult-to-culture organisms, have begun to include genome and pathway analysis, as well as high-throughput technologies for
determining microbial nutrient needs. Metagenomic sequencing technology, meanwhile, is now enabling the amassment of huge quantities of data about currently nonculturable
organisms. Integrating all of these areas will require fresh approaches to rapidly bring new organisms into culture.

To this end, we provide here a large catalogue of lab media that have been manually developed to date, and tools to explore what insight these known media can give into
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Harnessing the landscape of microbial culture
media to predict new organism-media pairings
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GROWREC: a media recommendation platform for microbes

Here we provide GROWREC, a tool that allows users to upload a 165 rDNA sequence or a NCBI taxon ID for any organism, and get predictions of likely lab media that the organism can
grow on (from the known catalogue from DSMZ). The tool is based on collaborative filtering, an algorithm that is popularly employed by Amazon.com, Inc_, to recommend products to
consumers, based on products known to have been purchased by other consumers with similar past buying habits. Similarly, given an input 'test' organism for which we aim to predict
growth media, we first select a set of organisms from within KOMODO that are phylogenetically close to the 'test’ organism (which is not required to be in KOMODO); next, we integrate the

known medium preferences of those organisms into a 'collaborative score' indicating the likelihood that the test organism will grow on a given medium. Please see the Overview page for
more details.

Please note: If you upload a 165 rDNA sequence for prediction by GROWREC, we perform a BLAST search to look for the closest species that are in our database, in order to do
analysis_ If you upload an NCBI taxon ID, then you will get the results of GROWREC exactly as they are described in the source paper (Oberhardt & Zarecki et al ).

Phylogenetic distance
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GROWREC media recommendation system

Please enter information on the organism for which you want media
recommendation.
pressing the "Submit" will calculate the recommended media entries.

This operation may take a few minutes

Is organism Aerobic (Yes|No|Unknown): Yes
Does Organism grow in Saltly Media (Yes|No|Unknown): Ves
Maximal phylogenetic distance (range:0.0 - 1.0, default:0.04):

NCBI taxon ID (optional parameter - can be replaced by 16S data) | |

>go |CPO03466. 1| :4098191-4090719 Alcanivorax dieseloleil B, complete genome
AGGTGATCCAGCCGAGGT TCCCCTAC GG TACCT TG T TACGACT TCACCCCAGTCATGAACCACACCET
GETAATCGET OO ARG T TAGACTAACTACTICT LT GCAATCCACTCCCATGETGTRACGEECGET
GIGTACAAGGECCCGEEAACGTATTCACCGCGGCATTCTGATCCGOGATTACTAGCGATTCCGACTTICATG
GAGTOGAGT TGCAGACTCCAAT COGGACTACGATTGGC T TTGAGAGAT TAGCTCCGCCTCGCGACTTCGE
AACCCTCTGTACCAACCATTGTAGCACGTGTGTAGCCCAGGCOGTAAGGGLCATGATGACTTGACGTCGT
COCCACCTTCCTCCGET TTET CACCGECAGTCTOCCTAGAGT TCCCACCCGAAGT GCTGLCAACTAAGGA
CAAGGET TG G TCGT TAC GG CACT TAACCCAACATCTCAC GACACGAGC TCACCACAGCCATGCAGCAC
CTGTCACT GG IO AR GG ACCAATCTATCTC TAGAAAGT TCCCAGGATC TCAAGGLCTGETAA T

Cr N AT ! i~ CrCrere

165 data (optional parameter - can be replaced by NCBI Taxon ID):

—

Blast 'ldentities' Low Limit % 85.0
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GROWREC results
GROWREC input parameters

aerobic: Yes
salty environment: Yes
phylogenetic distance:  0.04
NCBI Taxon ID: NONE

>gb|CPO03466. 1| : 4098101-40897184 canivoraxdieseloleiBs, conpletegencme

AGETGATCCAGCCGAGGT T CCCTACGGCTACCTTGT TACGACTTCACCCCAGT CATGAACCACACCET ~
GLTAATCGT O T GAAGET TAGAC TAACTAC T TC TG T GCAATCCACTCCCATRET G TRACGLGIGET

GTGTACAA GG LG AL GTAT T A GGG AT TCTGATCC GLCAT TACTAGCGAT TCCGACTTCAT G

165 Data: GAGTCGAGTT GLAGACTCC AA T CEGACTACGAT TR TT TGAGAGAT TAGCTCCGCCTCGCGACTTCGE
AACCCTCTRTACCAACCATTGTAGCACGTGTRTAGCCCAGECCGTAAGGGCCATGATFACTTGACGTCET
CCCCACCTTCCTCCGGTTTRT CACCGECAGT CTCCCTAGAGT TCOCACCCGAAGTGETGLCARCTAAGRA

CAAGGGT TG LT TAC G GACTTAACCCAACAT CTCACGACAC CAGC TCACCACAGCCATGLAGCAC

CTGET AT G e T T CAA G LA AT TAT CTCTAGAAA GTTCGLAGGATGTCAAGECC TG TAAGET W
T TG GT T AT CGAAT TAAACCACAT G T CCACCGTIGT GEGEECCCCCGTCAATTCATTTGAGTT

Blast |dentities low limit: 85.0
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Media recommendations

fields explanation:

|Name ||Descriptinn |
Imedia_id |the id of the media as found in the DSMZ database. |
Imedia_name [the name of the media as found in the DSMZ database. |
recommendation_score|the collaberative filtering algorithm score for this media - the higher the value the better is the recommendation |

link to media page  ||a link to the DSMZ media page, containing detailed instruction on how to build the media. |
media_id media_name recommendation_score link to media page

214 BACTO MARINE BROTH (DIFCO 2216) 62.04506603773564  http://www. dsmz.de/microorg
123 MARINE AGAR 16.232346006385742  hitp:/iwww.dsmz.de/microorc
1176 HALOVIBRIO medium 9.116174004192871 http://www.dsmz_de/microorc
514b 6 gg; ggains HAMELRADE EON A0, DMt Bols 2106, J5M 0.116174004192871  hitp//www dsmz delmicroorc
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Microorganisms
®

514. BACTO MARINE BROTH (DIFCO 2216)

Bacto peptone 5.00 g
Bacto yeast extract 1.00 g
Fe(IlI) citrate 0.10 g
NaCl 19.45 g
MgCl, (anhydrous) 5.90 g
Na,S0, 3.24 g
CaCl, 1.80 g
KCl 0.55 g
NaHCOs 0.16 g
KBr 0.08 g
SrCl, 34.00 mg
HsBO; 22.00 mg
Na-silicate 400 mg
NaF 240 mg
(NH)NO3 1.60 mg
Na,HPO, 8.00 mg
Distilled water 1000.00 ml

Final pH should be 7.6 £ 0.2 at 25°C. If using the complete medium from Difco add
37.40 g to 1 litre water.

For DSM 11879 and DSM 16960 add to the medium after autoclaving » 20 ¢l MiasSy 0y &
5 H,0 from a stock solution sterilized by filtration. Check medium pH ai._. autociaving
and adjust if necessary.
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