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Proline C,
Hydroxylation




presence of proline Ca Hydroxylation
intertwines with deacetylation reaction
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Transition state stabilization
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Surface Representation
and Superposition of
BA3943 Vs BC1960

The Dead Relative has a CaVvity
while an active PDA homologue

has an Arginine side chain
occupying the same site



Why so Dead?

- Meeting with the family
- The dead relative

- Exploring ancestry and next of kin
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% a-carbon Pro Hydroxylation
(2-Hyp formation)
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BC1960 wt 5 3 128 IGNHTYSHP 165 PKFI
BC1974 wt A 123 VGMHSMTHN 160 PKL
BAO330 wt 202 261 MQSHTATHA 296 VIA
BAO330 D205A 202 261 MQSHTATHA 296 VIA
BA3943 wt 91 141 VGNHSYTHP 178 VRW
BA3943 N94D 91 141 VGNHSYTHP 178 VRW
BA3943 N94D V199D 91 141 VGNHSYTHP 178 VRW

Mol 2 Motif 3



Normal High-yield

~120 mg of eluted protein

Low-yield

<5 mg of eluted protein




Structure determination of Ba3943 mutants




Structure determination at 1.5A
via Molecular Replacement

85 aa




Structural Superposition of BA3943 N94D with BC19604

1) Pro residue lacks hydroxyl group.
2) The metal triad is disrupted.

3) The well conserved Arg in the
vicinity of the catalytic Asp is
replaced by an Ala, creating a cavity
and potential de-stabilization of the
active site.




Structural Superposition of BA3943 N94D with BC1960“

The arginine not only acts to
coordinate the base, but possibly,
the long side chain occupies an
important position in the 3-
dimensional space.
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ESI-MS

Electrospray ionization —
Mass spectrometry

BA3943 N94D V95D A183R

on

Exact mass 1441.58
m/z720.8
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ldentify divalent metal

2Fo-Fc 06=2.0
Fo-Fc 0=4.5




BA3943 N94D V95D A183R (0.2mgr/ml) was incubated with glycol chitin at different pH values,
temperatures, hours of incubation and a variety of metals.

at pH=7.0 (25mM Tris-HCl), 37°C, overnight.

Control 54

Znt? 54
Ni+2 320
Co*? 558



EDS energy dispersive spectroscopy

+ CoCl, during the growth of the cell culture.
+ZnCl, during the growth of the cell culture.

Spectrum S




Protein bound Co Protein bound Zn

ICP-MS for metal presence
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Is 2-hyp metal independent?

e a-carbon hydroxylation independent of metal presence

* BC1974 mutant (metal binding D to N) also hydroxylated



“- % 2-Hyp

Control
BA3943 wt 50 8,67 *1,697 1.1 A (submitted)
BA3943 N94D 55 4,05 1,923 1.5 A (submitted)
BA3943 N94D V95D 50 6,39 2,960 -
BA3943 N94D V95D A183R 558 25 6,397 1.7 A (submitted)
BA3943 N94D V95D A183K 48 ND -
BA3943 N94D V95D A183R P185G ? ND 1.2 A
BA3943 N94D V95D A183R Hyp deletion 58 ND 0.9A
BA3943 N94D A183R 145 ND -
BA3943 N94D V95N A183R 42 ND Unreliable dataset
BA3943 N94D VI95N A183R L235A = ND =
BA3943 N94D V95N A183R L235D - ND -
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A mysterious N-terminal domain rmrma—i— -

+ 12 ofthem are Lysines.

* Involved in signal
transduction?

>Bacillus_cereus_26-111_99%

>Bacillus_sp.TD41_26-111_99%

>Streptococcus_pneumoniae_26-111_99%

* Forms complex with
other molecules?

>Bacillus_thuringiensis_26-111_99%
>Bacillus_wiedmannii_26-111_95%

>Bacillus_weihenstephanensis_26-111_92%

>Bacillus_mycoides_26-111_80%

>Bacillus_gaemokensis_26-111_78%
>Bacillus_bingmayongensis_27-111_80%
>Bacillus_cytotoxicus_27-111_73%

>Geobacillus_thermodenitrificans_37-
121_66%

>Geobacillus_stearothermophilus_45-
129_66%

>Geobacillus_icigianus_46-130_66%

>Parageobacillus_thermoglucosidans_46-
130_67%

>Geobacillus_thermoleovorans_45-129_65%

>Geobacillus_kaustophilus_45-129_65%




In vivo experiments performed
by A. Tomatsidou

15KV X8,000 2um A" A " 15KV X8,000 2pm




Evolutionary Relationships

between putative PDA’s in Bacillus Anthracis

BA3679
. 38
BAO150 36
64
100 30
44
BA3943
61
59
BA0424 26

BA1961 ~ BC1960

BA5436
82&100
BA1977~BC1974
BA2929 ~ BC 2974
o1 94
96
100
BA0330 ~ BC9361
6 BA0331
BA1836



The NodB domain

» Distorted a/B barrell

e 7 or 8 parallel B-strands form
the hydrophobic core

* Equal no. of a-helices
surround it

e Active site at the C-termini of B-strands



In Ba0330 the occupies the same site, but originates from a different residue.

BC1960 BA0330



a/
1 baErel
2 distinct
topologies |

R-strand sequence of the central barrel
0B I | -C



2 topological diagrams

Same basic fold

Collaboration with Prof. Fadouloglou




Categorisation of every known

NodB structure in the CE4 family
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Unidentified substrate

poly-B-1,6-N-acetyl-D-
glucosamine de-N-
acetylases

Chitin and Chitin-
oligosaccharide
deacetylases and
acetylxylan esterases

N-acetylglucosamine
Peptidoglycan de-N-
acetylases

Unidentified substrate



Correspondence Analysis

BpCE4-3560
PAQ1-1Z7A

HpPgdA-3QBU
MsCE4-3RXZ

BaCE4-2]13

l| EcCDA-2VYO

. Bb0128-3HFT

IcaB-4W()

Ba0150-4M1
BsPdaA-1W17 tAxe-2C71
B¢1960-4L1G SlAxe-2CCO

SpPgdA-2C1G ArCE4-5LFZ -
Bd3279-51P6 ". \ CICDA-2IW0

Bc1974-5N1J SmCE4-2W3Z
Erpgda-siMy - ANCDA-2YBU |

“VpcoD-3wx7
VcCOD-4NY2

0.1

T T
Bc0361-4HD5
Ba0330-4V33

0.2 0.3

AaPgaB-4U10
EcPgaB-4F9)
BpsB-5BUG

0.4

0.5

0.6

0.5

0.4

0.3

0.2

0.1



New emerging motifs




New emerging motifs
Group C







Group d
Second metal binding site




Conclusions

There is more than one way to make the same fold

New classification of the NodB domain on the basis of phylogeny relationships and
topology or structural modifications. We show that this classification is correlated to
the diverse functionalities of NodB.

Sequence and structural variations in the NodB core give rise to variations in
substrate specificity.



Thank you for your time and patience!
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