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Bioinformatics
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Microbiome sequencing
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Shotgun sequencing
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Shotgun Pros

* No primer bias

* Direct functional profile

* MAG reconstruction

Shotgun Cons

* High DNA amount and
sequencing effort

* Loses rare sequences

e High computatinal demand

e Can be severely contaminated
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Metabarcoding sequencing
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Metabarcoding Pros

* Higher sequencing depth (multiplexing)
e Standard pipelines

 Low DNA amount (PCR dependent)
Metabarconding Cons

* Primer bias

* PCR can perturbate real composition
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Functional inference: PICRUSt2
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PICRUSt2 performances v.s. Shotgun prediction
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PICRUSt2: An improved and extensible approach for metagenome inference
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Case study: DF and AD
of Organic Fraction of Municipal Solid Waste
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Municipal Solid Waste management
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Figura 1.3 — Produzione totale di RU nell’UE (tonnellate*1.000), anni 2016 - 2018
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MSW composition (Trento 2016)
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47 % is organic and
can be fermented

GA: 872053 — H2020 - MSCA - RISE-2019

10




/

Dark Fermentation

é

European

Commission
I

/

/
|

-

/./ 4
Environmental D kf t t |
Friendly arKk rermentation aione
DARK (Energy + Water
LIGNOCELLULOSIC BIOMASS FERMENTATIVE Vapor) .

BIOMASS = PRETREATMENT = BIOHYDROGEN * Poor Hz production

T T PRODUCTION * High SCVFA production
A ke binl it Chenical Q e Easy to start-up, hard to

forestry wastes Physical-chemical
Biological

Influential factors be o ptl mised

. pH
* Inoculum

* Temperature
*HRT

*H, partial pressure
* End-products
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Dark Fermentation enhancement- Light fermentation®
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Photofermentation (light fermentation)
VFA converted in H2

Rhodobacter , Rhodobium,
Rhodopseudomonas, Rhodospirillum

Biophotolysis

CO:2 is converted to hydrogen
Chladimonas reinwardtii

Spatial separation between H2 and O2
production needed
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Dark Fermentation enhancement- MEC
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Dark Fermentation
(STAGE )

Microbial Electrolysis Cell
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* high manufacturing costs of the cells

* high internal resistance
* issues due to biofouling
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Anaerobic digestion phases
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The Biochemistry | complex organic matter
Carbohydrates, proteins, fats

1 Hydrolysis

Complex organic soluble organic molecules

molecules to soluble

sugars, amino acids, fatty acids

2 Acidogenesis

Small erganic molecules
to fatty acids

Volatile fatty
acids

3 Acetogenesis

Conversion to acetic acid &
COz

acetic acid H, CO,

4 Methanogenesis

Final conversion to methane
[CH4]

CH, + CO,

Methane + Carbon dioxide
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DF Start-up: easy way
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FW:AS 1:5 (TS 5% c.ca)
Deaeration with Nitrogen
heat-shocked at 105 °C for 30 min

Acidic pH (5.5)
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Volatile solid removal efficiency
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Biogas production
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Very poor hydrogen production BUT
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VFA production
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Propanoate consumption
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Butyrate consumption
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Acetoclastic v.s. hydrogenotrophic
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Hydrogen processing enzymes inference
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Hydrogen processing enzymes
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second contributor
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Formate is the inter-species
hydrogen transporter
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Alfa diversity
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La statistica per la Beta diversity
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