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How many prokaryotic species are there?

Bacteria Archaea Total
Phylum 127 19 146

Class 360 47 407

Order 1,163 116 1,279

Family 2,886 336 3,222

Genus 12,037 851 12,888

Species 45,555 2,339 47,894

Parks et al. 2021. Nuc. Acid Res.: GTDB Release 202



How much is left unknown?

3

Hitch et al. 2020 Int J Med Microbiol

16S rRNA gene amplicons 
(>15,000 mouse gut samples) Diversity of unknown MAGs

Lesker et al. 2020 Cell Rep

Cultured fraction of the human gut (MAGs)
Almeida et al. 2020 Nat Biotech



How are novel species proposed and validated?
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Protologger: Automated analysis and comprehensive description 

5Hitch et al. 2021 ISME Comms.

7 lines of taxonomic evidence for accurate placement
4 pieces of functional information for description of predicted physiology and niche occupation

2 lines of ecological information to study prevalence across ecosystems

protologger.de
• >3,000 jobs run on the web-server
• Paper downloaded >2,000 times
• Second most cited paper in ISME comms for 2021



Gilroy et al. 2021 PeerJ

The need for quality descriptions

 Define novelty  Name taxon

 State the type material

Description ?

Tindall. 1999 IJSB



Application to isolate collections
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• HBC; human gut bacterial
collection from Forster et al
(2019)

• From the HBC collection 64
isolates were deposited at the
DSMZ

• 40 were identified to represent
34 novel taxa

• 17 novel species and 17 novel
genera

• Includes; 3 high priority, 13
medium priority and 6 low
priority species according to
HMP

Hitch et al. 2021 ISME Comms.



Remaining isolate collections

8Poyet et al. 2019 Nat. Biotec.; Forster et al. 2019 Nat. Biotec.; Seshadri et al. 2018 Nat. Biotec.

The need for strain deposition could call
for collaboration with NFDI4biodiversity



The case for Candidatus taxa
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Parks et al. 2021 Nuc. Acids Res.

The List of Prokaryotic names with Standing in Nomenclature (LPSN) currently contains 2,431 “Candidatus” taxa



What is ProtoBIOME?
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Current issues:

- There are thousands of microbes still to be described

- There is a lack of standardisation regarding what is useful 

- If this isnt addressed soon a high-volume of low-quality Candidatus
protologues will be produced

Aims of ProtoBIOME:

- To provide high-quality descriptions of 
these novel taxa

- Help set standards in taxonomic 
description 

- Spread these standards via community 
engagement



The ProtoBIOME framework

1. Select an environment to study

- Experts in the field are needed
to ensure relavent descriptions

- Individuals who know these taxa
to ensure accurate taxonomic
placement

2. Genomic database

- Identify a collection of isolates or MAGs
for the selected environment

- Extract or sequence 16S rRNA gene
sequences

3. Genomic analysis via Protologger

- Each genome/16S pair will be run through
Protologger to provide data

5. Engage with the community

- Train members of the community
so they can contribute to the analysis
and describe taxa of interest to them

4. Make the output available

- Put the raw Protologger output
on the website for the community



Applying the ProtoBIOME framework to the human gut
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16S rRNA gene 
sequences were 
extracted from 1,443 
(31.3%)

Almeida et al. 2020 Nat Biotech



CandiBIOME framework and integration within NFDI4microbiota
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www.nfdi4microbiota.de
@nfdi4microbiota

Thank you!

PageNFDI4Microbiota –1st Use Case Workshop 18/03/2022

@clavellab
@tcahitch
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