
tat sec

TYPE II
SECRETION

TYPE I
SECRETION

TYPE II
EFFECTORS

TYPE Vb       TYPE Va
SECRETION

H+RND 

H+RND 

H+MFS 

ATP

ADP

ABC

Succinate/
Fumarate/Malate

MULTI DRUG
EFFLUX PUMPS

H+

Citrate

Citrate

Symbiont

- Chitinase
Host

- Chitin-binding protein
- Chitosanase

TYPE III
SECRETION

OMIM

Branched-
chain 
Amino acid

Glycine

TCA
Cycle

Glyceraldehyde-3-P

PEP

Glucose-6-P

Glycerol

Di-
peptides

Oligo-
peptides

ATP
ADP

Phosphate

Sulfate

ATP/ADP
ANTIPORTER 

Glycerol

Cobalamin

Siderophore

Ethanol

- Phospholipase D?

TYPE IV
EFFECTORS

TYPE IV
Pili ?

EPS

LPS

TYPE IV
SECRETION

- Amino acid biosynthesis

- Nucleotide biosynthesis

- Isoprenoid biosynthesis

TYPE III EFFECTORS: 

KEY ENZYMES OF

Lysine

Arginine

Cystein

Histidine Glutamate/
Aspartate

Aromatic
Amino acid

Acetyl-CoA Ethanol

Na+

Ca2+

Fe2+

Zn2+

Mn2+

Mg2+

K+

HEMOLYSIN/
FILAMENTOUS
HEMAGGLUTININ

SURFACE-
ASSOCIATED
PROTEINS

Rhizoxin

N
O

OCH3

O

O O

O
HO

O

POLYKETIDE 
BIOSYNTHESIS

Rhizoxin

COFACTOR BIOSYNTHESIS

NONRIBOSOMAL PEPTIDE
 BIOSYNTHESIS

AMINO ACID 
BIOSYNTHESIS


