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Feedstocks
• Oil Crops&Residues 
• Sugar Crops 
• Starch Crops 
• Lignocellulosic 

Crops&Residues 
• Grasses 
• Marine Biomass  
• Organic Residues

Biochemical 
Process

• Fermentation 
• Anaerobic digestion 
• Aerobic conversion 
• Enzymatic  

processes

Mechanical  
Process
• Extraction 
• Fractionation 
• Pressing/Disruption 
• Separation

Chemical  
Processce
• Catalytic Process 
• Pulping 
• Esterification 
• Hydrogenation 
• Hydrolysis 
• Methanisation 
• Steam Reforming 
• Water Electrolysis 
• Water Gas shift

Platforms 
• Oils     
• C6 Sugars 
• C5 Sugars    
• Biogas 
• Syngas   

• Hydrogen 
• Lignin    
• Organic Juice 
• Pyrolytic Liquid

Thermochemical  
Process

• Combustion 
• Gasification 
• Hydrothermal  

upgrading 
• Pyrolysis 
• Supercritical

Product
• Biodiesel 
• Bioethanol 
• Biomethane 
• Synthetic Biofuels 
• Electricity and Heat 
• Food 
• Animal feed 
• Fertilizer 
• Glycerol 
• Biomaterials 
• Chemicals and 

Building Blocks 
• Polymers and Resins 
• Biohydrogen
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Omics 
• Genomics 
• Transcriptomics 
• Proteomics 
• Metabolomics

Modeling 
• Genome-scale 

models 
• Kinetic models 

Strain 
engineering 
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R=H

R=CH3(CH2)5

R=CH2OH

R=CH3

R=CH3CH2

R=CH3(CH2)2

R=CH3(CH2)3

R=CH3(CH2)7

S P1 P2 P3

Ethane-1,2-diol Acetaldehyde Ethanol Acetic acid

Glycerol 3-Hydroxypropanal 1,3-Propanediol

1,2-Propanediol Propionaldehyde 1-Propanol

1,2-Butanediol Butyraldehyde 1-Butanol Butyric acid

1,2-Pentanediol Pentanaldehyde 1-Pentanol Pentanoic acid

1,2-Hexanediol Hexanaldehyde 1-Hexanol Hexanoic acid

1,2-Decanediol Decylaldehyde 1-Decanol Decanoic acid

Propionic acid

3-Hydroxypropionic acid

Pdu MCP
RCHCH2OH

OH

RCH2CHO

RCH2CO-SCOA RCH2CH2OH

RCH2CO-OPO32-

RCH2COOH

S

P1

P2

P3

GDH

PduP PduQ

PduL

PduW

[GDH] Glycerol dehydratase 
[PduP] Propionaldehyde dehydrogenase 
[PduQ] 1,3-Propanediol oxidoreductase 
[PduL] Phosphotransacylase 
[PduW] Propionate kinase

R=H

R=CH3(CH2)5

R=CH2OH

R=CH3

R=CH3CH2

CH3(CH2)2R=C

R=CH3(CH2)3

R=CH3(CH2)7

COOH

Pdu MCP

RCH2COOHP3

RCHCH2OH

OH

RCH2CHO

RCH2CO-SCOA RCH2CH2OH

RCH2CO-OPO32-

S

P1

P2

GDH

PduP PduQ

PduL

PduW

Periplasm

Cytoplasm

S

S

H2O

NAD+

NADH 
+H+

CoA-SH

Pi

ADP

ATP

1,2-Octanediol Octanaldehyde 1-Octanol Octanoic acid











periplasm
Glycerol Maltose

Glucose

G6P

6PG

R5P

X5P

F6P

GAP

Acetyl-P Acetate

Acetyl-CoA

Ethanol

FBP

NAD+

NADH

NAD+

NADH

NAD+

NADH

NAD+NADH

ADP ATP

ATP

ADP

G1P

Sucrose

Sucrose

Fructose

Mannitol
NAD+

NADH

Glycerol

DHAP

G3P

DHA

NAD+

NADH

ATP ADP

ATP

ADP

NAD+

NADH

3PG

NAD+

NADH

cytoplasm

Glycerol

3HPA

1,3PDO
NAD+

NADH

3HP-CoA

NAD+

NADH

3HP-P

3HP

ADP

ATP

Glutamine

Glutamate

Cobalt

Cobalamin

Pyruvate

Lactate
NAD+

NADH

NAD+ NADH

Maltose

Glucose

P

1,3BPG

ADPATP

(1)

(2)

(3)

(4)

(5)

(5)

(6)

(7)

Acetaldehyde
(8)

(9)

(10)

(11)

(12)
(13)

2PG

PEP

ADP ATP

(14)(15)

(16)

(17)

(21)

(22)

(23)

(24)

(25)

(7) (8)

(28)

(29)

(18)

(19)

(20)

TCA

Up-regulated pathway in response to glycerol

Down-regulated pathway in response to glycerol

(8)

1,3PDO

NAD+

NADH

N

ATP

ATP

ATP

ATP

ATP

ATP









































α
α

β

β



















9
78

91
74

22
61

26ISBN: 978-91-7422-612-6
ISRN: LUTKDH/TKBT-18/1169-SE

Division of Biotechnology
Faculty of Engineering, LTH

Lund University

Pr
in

te
d 

by
 M

ed
ia

-T
ry

ck
, L

un
d 

20
18

   
   

   
 N

O
RD

IC
 S

W
A

N
  E

C
O

LA
BE

L 
 3

04
1 

09
03

 


