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WHAT IS METAGENOME ? & UMS l

A metagenome is comprised of all the genetic elements of the host and

all those of all the microorganisms (microbiome) that live in or on that
host.

Metagenomics is defined as the directgenetic analysis of genomes
contained with an environmental sample.

Metagenomic analysis is commonly used to investigate complex

microbial communities (MICROBIOME) sampled directly from the
environment, without culturing or isolating a single organism.
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Fig. Framework for metagenomics with two primary
studies, structural and functional metagenomics

Journal of Genetic Engineering
and Biotechnology

Metagenomic applications in exploration @
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nature: a review
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Why do we study the metagenome?

Only approximately 1% of the community of microbes can be

cultivated in artificial media.
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Metagenomics timeline and milestones. Timeline showing advances in microbial communities
studies from Leeuwenhoek to NGS (Ottman etal., 2012; Yarza et al., 2014).
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Host-Mediated Engineering of Microbiomes in Animal and Plant Hosts.
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Initial plant-microbiome
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“‘*" Figure 1. One-sided artificial selection on microbiomes in the plant rhizosphere (top), honeybee gut (left), and mouse gut

(right). Different microbiomes are shown in different colors. In one-sided selection experiments, the host is kept genetically

et Voo chions ml‘":"'"‘ ----u mems and cannot ma between selection cycles because uninfected hosts are taken each generation from
o S gy ,}M& nonevolving stock (bottom left in each panel). At the start of each experiment (top left in each panel), microbiomes differ in
(S8R D VAN 1 @9 %535 95’ community composition between hosts; host-microbiome associations are allowed to mature (Step 1), then are pheno-
r:::- H typed for the trait used as a direct target for indirect selection on microbiomes (Step 2), then microbiomes are chosen for
2. Bee phenotyping 2 Mouse m . o +

. tnocutate new bees with -t b haaih 1w sy transmission to the next generation of hosts (Steps 3 and 4). The selection regimes in the plant and honeybee panels are
e s (s 2. b a '8 ’b- Q, identical in that the most extreme host phenotypes are chosen to identify microbiomes for propagation (microbiomes from

wrak “Feasas 00 ‘ \
SRR R R 54 ‘ the largest plant or the healthiest bee are propagated), but the regime in the mouse panel propagates microbiomes from

hosts of intermediate host phenotypes (i.e., selecting against gut microbiomes from extreme lean and extreme obese mice).
Drawings by C-C. Fang.
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Researchs using the metagenomic approach

- AGRICULTURE AND
NATURAL RESOURCES
Journal homepage: hitp//anres kasetsart org

Research article

Exploration of core endophytic bacteria from different organs of diploid
Musa balbisiana and triploid Musa acuminata

Triastuti Rahayu**', Yekti Asih Purwestri®', Siti Subandiyah®!, Ahmad Suparmin®’, Donny Widianto®*

Aims : this study determined the core endophytic bacteria in the Kluthuk
and Ambon cultivars

Goal : this report should be valuable for further development of banana

resistance through endophytic bacterial amendment based on clear
results
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Banana production

Top 10 fruit types by global production volume, 2016
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Rabobank F&A, Netherlands
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Diseases of banana plants

Banana bunchy top
virus
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Resistant to Xanthomonas (Tripathi &
Odipio, 2008), FoC (Sutanto, 2014;
Warman & Aitken, 2018), BBTV (Banana
bunchy top virus) (Ngatat et al., 2022).

Kluthuk

Sutanto, 2014

+www. Humanizing % Liberating * Transcending
ums.ac.id

27



Rahayu, Triastuti (2023) INCOBEST 1(1)

Result
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Fig.5 C i3 Relative abundance at phylum level of banana cultivars
cultivars luthuk; (B) Ambon, where x axis label codes are defined in Table S1
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Science of the Total Environment

approach

Journal homepage: www.alsevier.com/locate/scitoteny
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1 H Microbial life beyond the grave: 16S rRNA gene-based metagenomic
M eta ge n O m I C Stu dy I n th e Ce m ete ry analysis of bacteria diversity and their functional profiles in
cemetery environments
Akebe Luther King Abia **', Arghavan Alisoltani ', Eunice Ubomba-Jaswa !, Matthys Alois Dippenaar **
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Fig. 8. General predicted functional categories of bacterial populations cbtained from different cemeteries based on KEGG (Level 1),
o e : 3 z
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Microbiome-based therapeutics

FMT Prebiotics/Probiotics Small molecules
® i e ® . .9
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Healthy Subject with Prebiotics Probiotics
subject disease (food components or (natural or bgéne%"lr'?e?laepcetﬂfigs
substances) engeneered
microbes)
Advantages Advantages Advantages
* Highly successful in treating CDI * Promote a healthy gut microbiome + Target mi ial/host genes and prod
« Great potential in restoring GI dysb « Possibility of precised therapies * More precised therapies
« Already used clinically « Easily availabe as dietary | « Strong FDA regulations already exist
Disadvantages Disadvantages Disadvantages
+ Risks of microbial infections « Lack of solid data about efficacy and safety « Lenghty and costly development process
+ Unpleasant material and delivery method « Lack of strong data on quality/regulations « Possible adverse and side effects
Dounloadad from jourrals physiology.org joursalajpgs (031,004 238 217) o March 14, 2022
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Application > PLANT EXTRACT

1. Petiolejol Musa balbisiana (cv. Kluthuk)

3. Root of Cyperus
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Procedure
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Materials

P

homoge-
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Seed inoculation Root inoculation Soil inoculation
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Capsicum annum
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Summary @umMs l

* Metagenomic studies are essential to know the communities of
microorganisms in nature that are related to their respective functions
because the microorganisms that can be grown in artificial media are

only about 1%.

* Metagenomic approaches can be applied to several fields such as
agriculture, environment, and health.

+www. Humanizing % Liberating * Transcending 18
ums.ac.id

31



Rahayu, Triastuti (2023) INCOBEST 1(1)

References

Universitas Muhammadiyah Surakarta

Abia ALK, Alisoltani A, Ubomba-Jaswa E, Dippenaar MA. Microbial life beyond the grave: 16S rRNA gene-
based metagenomic analysis of bacteria diversity and their functional profiles in cemetery environments.
Sci Total Environ. 2019 Mar 10;655:831-841. doi: 10.1016/j.scitotenv.2018.11.302. Epub 2018 Nov 22. PMID:
30481710.

Escobar A., de Leon A V., Sanchez-Flores A. 2016. The Road to Metagenomics: From Microbiology to DNA
Sequencing Technologies and Bioinformatics. Frontiers in Genetics 6(104):348.
DOI: 10.3389/fgene.2015.00348.

Lopes M., Dia-Filho M B, & Gurge E S C. 2021. Successful Plant Growth-Promoting Microbes: Inoculation
Methods and Abiotic Factors. Front. Sustain. Food Syst., 25 February 2021.Sec. Crop Biology and
Sustainability. Volume 5 - 2021 | https://doi.org/10.3389/fsufs.2021.606454

Mueller UG, Sachs JL. Engineering Microbiomes to Improve Plant and Animal Health. Trends Microbiol.
2015 Oct;23(10):606-617. doi: 10.1016/j.tim.2015.07.009. Epub 2015 Sep 25. PMID: 26422463.

Prayogo, F.A., Budiharjo, A., Kusumaningrum, H.P. et a/. Metagenomic applications in exploration and
development of novel enzymes from nature: a review. J Genet Eng Biotechnol/ 18, 39 (2020).
https://doi.org/10.1186/s43141-020-00043-9

Rahayu T, Purwestri Y A. Subandiyah. Suparmin A. & Widianto D. 2021. Exploration of core endophytic
bacteria from different organs of diploid Musa balbisiana and triploid Musa acuminate. Agr. Nat. Resour. 55
(2021) 787-797. htips://doi.org/10.34044/j.anres.2021.55.5.09.

e

WWW. | Humanizing % Liberating * Transcending 19
ums.ac.id -

32



