Desarrollo de una cepa de Escherichia coli
especializada en la produccion de
bioetanol a partir del glicerol excedente
de la producciéon de biodiesel

RioyectoRSEN IR0 NG588
Dr. Francisco Noya
Dra. Inés LLoaces
Mag, Cecilia Rodriguez
Departamento de Bioquimica y Gendmica Microbianas

Instituto de Investigaciones Biolégicas “Clemente Estable”

w
IIBCE




Biodiesel

Aceite de girasol

4 . =
' Aceite de colza L
Transesterificacion

Mezcla con
diesel

BioDiesel

Sebo vacuno

Harinas
proteicas

Glicerina cruda




Glicerina cruda

Glicerol 74.6
Metanol 4.0
Cenizas 4,7
Agua 2.8
MONG 13,9
pH 10-12
Glicerina Glicerina sin
neutralizada neutralizada




Produccién de etanol a partir de glicerol

Ethanol from glucose
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Metagenomica




Metagenomica tuncional

d M¢étodo de bioprospeccion

O Se puede acceder al genoma de
microorganismo no cultivables

O Enzimas novedosas con potencial
aplicacion biotecnolégica
Q Sesgos
O Método de extraccion de ADN
O Vector de expresion
O Hospedero

O Mcétodos de screning funcional
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Metagenomica en el laboratorio

Glicerina cruda
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Color Key for Alignment Scores

Secuenciado masivo por Ion Torrent

With the advances in the next-generation

studies the by cul
sequencing techniques, scientists are facing tremendous challenges in metagenomic data analysis due to the huge quantity and high complexity of sequence

The new field of

data. Analyzing large datasets is extremely time-consuming. In addition, metagenomic annotation involves a wide range of computational tools. It is ve

difficult for common users to install and maintain these software packages. The tools provided by the few available web servers are also limited and have

various constraints such as login requirement. long waiting time. inability to configure pipelines etc. Here we developed WebMGA, a customizable web server
i tools for analyses such as ORF calling, sequence clustering, quality control of raw

for fast metagenomic analysis. WebMGA includes over 20 commonly used
reads. removal of sequencing artifacts and contaminations, taxonomic analysis, functional annotation etc. as shown in the following diagrar
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Asignacion de ORFs por MetaGene en WebMGA
(Wu et al. 2011, Noguchi et al. 20006)

Comparaciéon de ORFs con base de datos
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Seleccion de clones

Resultados




Evaluacion funcional

Crecimiento
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Recuperacion de clones en LB-Cm.

Incubacién a 37°C, 16 hs, sin agitacion.




Crecimiento

Seleccion de clones o
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Produccién de etanol a partir de

olicerina usando G1

Resultados




Plasmido etanologénico

d plLO1297 (Ohta et al. 1991). Piruvato
pde
) Genes PET de Zymomonas mobilis: |
] Alcohol deshidrogenasa Acetaldehido
) Piruvato decarboxilasa
adhB
L TcR.
Etanol




Ethanol {g/L)
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Produccion etanol usando glicerol puro
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Produccion etanol usando glicerina de ALUR
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Cepa etanologénica 1.Y180

L LY180 (Miller e al. 2009).

J A lactato
L A etOH

) A succinato

U trlE::(pde adhA adhB)
DOperén PET de Z. mobilis




Produccion etanol usando glicerina
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Secuenciacion del fosmido

Resultados




Genotipo de G1

(141312 pb
) Phylum Bacteroidetes (Alstipes sp.)
138 ORFs

) La mayoria presenta homologfa con proteinas no caracterizadas




Identificacion del ORF

N'oi'l thl (=) [*]
Target V5 4 ® -
-IES-
Clone ¢ @
EZ-Tn5™<Not I/KAN-3> EZ-Tn5™ Transposase
Transposon
1. Incubate 37°C; 2 hrs mt3
2. Transform E. coli Illt40
3. Select Kan® clones

o\
| <]: I
i
0 10000 200000 30000 40000

4. Map or sequence insertfon sites (optlonal}

5. Dlgest with Not . Religate to generate 19-codon insertion
Transform E. coli.
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:":':-.-':-a—'-_:-:...- - 30% IS con proteinas hipotéticas
Péptido sefial: 20 aa

6. Expre;s the protein. Assay for mutants, altered a::tivity, etc.
JZS\_ JZ(‘\-: Motivo transmembrana




Produccion de etanol — Resumen

Cepa Fuente de C Etanol (g/L)
Ep1300 (G1, pLO1297) Glicerol Puro {0 s
Epi300 (G1, p.LO1297) Glicerina Cruda 52 ==
LY180 (G1) Glicerina Cruda TR G
Control Glicerina Cruda ) el
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