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Rhodobacter capsulatus

Alpha-protobacterium

Phototrophic Purple Bacterium

Can grow aerobically and anaerobically
Respiration and Photosynthesis

Contains Mo-Enzymes

— FeMoco Nitrogenase
— Moco DMSO Reductase
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Regulation of Mo Transport

ModABC: Transports Molybdenum -
<MOdB> Membrane
MopA: Represses mopAmodABCD +Mo [ Moac Cytopasm
Activates mop +Mo y
MopB: Represses mopAmodABCD +Mo  ar.ce €9 (MopAll]] <mmms (mopsl[[] €9 &S5
Does not regulate mop /sz
Not regulated by Mo o)
Mop
. c: Y2H, CL,
Mop: Mo storage protein GF, CP

hexamer

R. capsulatus contains 2-ModE like Regulators
Do these proteins interact?
If so, do they influence Mo-dependent regulation?



Yeast-Two-Hybrid

A.

GAL4-DBD >
— UAS reporter gene




Figure 2: Yeast-Two-Hybrid System
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Figure 2: Yeast-Two-Hybrid System
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Figure 2: Yeast-Two-Hybrid System
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Figure 2: Yeast-Two-Hybrid System
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Co-Purification

*His-Tagged and Strep-Tagged the Mop Proteins

*Co-transformed combinations of Mop Proteins and Overexpressed
them in E. coli

*Ran Crude extracts on a Ni-NTA column
*Eluted bound proteins with Imidazole
e[dentified proteins using Anti-His / Anti-Strep Ab

Theory: Only His-Proteins should stick to Ni-NTA
It Strep-Protein is detected it must interact with co-
expressed His-Protein in order to stick to Ni1-NTA
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Mop Co-Purification
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Protein-Protein Interactions

MopA

MopA
MopB
ModC

MopB Mop
MopA Mop
MopB MopB
Mop

The E. coli ModE the Di-Mop domains (TOBE) are Primarily responsible
for Dimerization (Through Crystal Structure)

What domains are required in R. capsulatus?



Both Domains Contribute to Dimerization

For MopA
A Mopa N[ HTH ={MOP1}MOP2}C
. MopA,;y N{ HTH )C
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Why did they not look at MopB?



Mop Proteins Form Homomers

What is the oligomeric state of these Mops?

E. coli ModE 1s Dimeric
A. vinelandii ModG 1is Trimeric (MOP)
C. pasteurianum Mopll 1s Hexamer (MOP)



MopA and MopB Exist as Dimers Independent of Mo

Crosslinking Western Blots Gel Filtration
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Mop Forms Complexes from Monomers to Hexamers

Mopys 12x: Artificial Due to High
Concentration of protein
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TABLE 3. Mo-binding properties of R. capsulatus MOP
Domain proteins

Protein B, mean = SD Kp, mean = SD
MopA 1.83 £ 0.07 0.68 =0.06
MopB 1.69 £0.13 0.31+0.09
Mop 1.10 = 0.07 1.80 = 0.50
ModC 1.08 =0.09 247+0.73

Periplasm

<MOdB> Membrane

[ ModC Cytoplasm

dimer dimer

Y2H, CL, Y2H, CP Y2H, CL,
GF, CP c) [MOpA <4mmmmm [MOpB CD GF, CP

Mop

Y2H, CL,
GF, CP
hexamer




*mopA Expression 1s Repressed by Mo
*mopB Unatfected by Mo

*MopA and MopB Ratio changes based on Mo availability

*Does MopA-MopB Dimer regulate Mo-Dependent genes?

*[.ooked at mop
Only Known Mo-gene that 1s Positively Regulated
Only activated when MopA binds promoter

*Does mop regulation change when:

Mo is present
MopA i1s deleted

MopB 1s deleted
MopA and MopB are deleted
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MopA Is Required for mop Transcription
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MopA-MopB heteromers
1. Can’t bind mop promoter?
2. Have a lower affinity than MopA?
3. Can bind promoter but can not activate?



mop::lacZ

c 0)
2000 10nm
2 1600 || loonm
2
lwm
(7]
©
% oo 10um
§ 400 | 100 um
&
0 o
0//| [Mo]
W|Id -type mopA mopB mopA-mopB
mutant mutant mutant
S 000 Zre opw Jvw
wild-type mopA mopB mopA-mopB
mutant mutant mutant

MopA 1s required for mop transcription



CONCLUSIONS

Rhodobacter capsulatus Encodes for 2 ModE-like Regulators
Unlike any other ModE Regulatory System

Could allow very specific regulation of Mo-Genes
MopA-MopB Ratios would change based on [Mo]



