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ABSTRACT PRODUCTION AND INDUCTION SCREENS OF POTRA1-3 CIRCULAR DICHROISM SPECTROSCOPY
Plastids arose via endosymbiosis when a cyanobacterium was Transcription Add IPTG (Lactose Repressor stopped, »
engulfed by a primitive eukaryote. The cyanobacterium was enslaved Blocked analog) Transcription S = kDa POTRA1-3 Spectra Deconvolution of POTRA 13
by the eukaryote, eventually giving rise to a new organelle, termed ANA Allowed T g I mm PBS
the plastid. The transition from a free-living cyanobacterium to a cell- Polymerase PTG Polymerase e g ‘E: 1P i Egtz;zsium
dependent organelle demonstrates how the chloroplast ancestor 1 P =8 =5 .5 g 3 Po‘ff’,,jte
underwent many changes in its physiology and biological processes. - - - - g_mo_ gzo' = Average
The majority of the DNA belonging to the cyanobacterium was lac operator lac operator §1Z
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scavenged by the nucleus of the host cell. This led to higher fidelity of
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genetic duplication, due to the proofreading abilities of the DNA Wavelength (nm) _— < oco@é

polymerase of the host cell. This left the cell with the problem of how —FBS e PESZ T prosphate Secondary Structure

to get the now cytosolically transcribed proteins back into the proto- - ,

plastid. Eukaryotic photosynthetic cells use the Translocon(s) of the """""’"’3 Circular dichroism involves the difference in absorption of left and
Outer/Inner envelope of the Chloroplast (TOC/TIC) to import proteins | -— right circularly polarized light of chiral molecules. We deconvoluted
necessary for the survival of the plastid. Although much has been our spectra using a set of 37 soluble proteins to determine the
uncovered about the machinery necessary for protein import, the One pl of pET30(a)-POTRA1-3 was added to chemically competent BL21(DE3) cells. The cells were secondary structure of purified POTRA domains. We compared our
mechanism(s) used to accomplish this import remains unclear. Each heat shocked, supplemented with SOC media, and screened on LB-agar plate containing 50 mg/ml results to structurally solved parts of the 37 proteins.

kanamycin. Induction screening was then performed to select colonies which best expressed

translocon comprises a pore, through which precursor proteins are

POTRA1-3. The addition of IPTG inhibits the lac repressor from blocking the lac operator from RNA
Polymerase so RNA Polymerase can bind to produce POTRA1-3. We measured protein production for
both uninduced and induced E. coli colonies to pick an efficient E. coli colony to produce the protein.
The colony that produced the most protein after induction was chosen for protein production. Imagel

was utilized to quantitatively compare protein production among the three colonies. DirECt X-ray
eam

translocated along with accessory proteins that assist in translocation.
Toc75 forms the pore in the outer envelope of chloroplasts. Toc75 is a
member of the Outer Membrane Protein of 85-kilodalton/ Two
Partner Secretion (OMP85/TPS) superfamily, which all share an
architecture composed of a central membrane channel and cytosolic
POTRA (Polypeptide Transport Associated) domains. Structures of
POTRA domains from other members of OMP85/TPS have been PURIEICATION OF POTRA1-3
solved, but the structure of the POTRA domains of Toc75 have not.
These POTRA domains are of particular interest because Toc75
interacts with thousands of proteins, far more than other members of POTRA1-3 6xHis

the OMP85/TPS. In our project, we have recombinantly expressed the e £. coli proteins @ Ni-IDA Agarose Beads

N-terminal POTRA domains of Toc75 insolubly. The POTRA domains
were purified via IMAC and have been refolded. Their purity has been

X-RAY CRYSTALLOGRAPHY TO SOLVE THE STRUCTURE OF POTRA1-3
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accessed by SDS-PAGE. Their secondary structure has been confirmed ® o ® o
with circular dichroism, and the peptides are ready to be shipped to | ®
our collaborator Dr. Susan Buchanan. Q‘: @

CHLOROPLASTS DEPEND ON THE HOST CELL FOR PROTEIN PRODUCTION ® ® I\ v/ N ! N v/ Detector
WD UD XA
® e [ Crystallography uses ordered lattices of proteins to diffract x-rays
NUCLEUS ) % o \’ producing patterns that can be deconvoluted revealing protein
DNA = RNA structures. X-ray crystallography allows for the observation of much
(transcription) CHLOROPLAST : Toc34 smaller objects than light microscopy because x-rays have roughly

""" il Binding pH 8 Wash pH 6 Elution pH 4 40,000 times smaller wavelengths than visible light.
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,,,,,,,, Cells were lysed and POTRA1-3 was solubilized then purified via IMAC (Immobilized Metal Affinity

1 CONCLUSIONS AND FUTURE DIRECTIONS
S sl Chromatography). We collected samples during different stages of chromatography for SDS-PAGE

T et [ Gl Tl Tic20 | | (Sodium Dodecyl Sulfide-Polyacrylamide Gel Electrophoresis). The samples include the following: Flow | | T1is work evaluates the structure of POTRAIL-3 in PsToc/5 for possible
rotein ; ~ : : : : . insight about the function of these domains in chloroplast protein

(translation) (translocation) 4 /‘(/1/ thru after the 6xHis Tag of the POTRA1-3 domains bind to the Nickel beads, Wash 1 containing _ . " g
SPP nonspecifically bound proteins, Wash 2 containing proteins with more specific interaction to Nickel, import. While we have produced and purified enough protein for

TP crystallization screens, the protein did not contain the desired amount

of a-helixes. After revising the experiment, we completed a CD scan
immediately after protein purification. There was a higher percent of
a-helixes, but still not the desired amount. We also used 0.1x PBS

and Elutions which primarily contain POTRA1-3 because the 6xHis tag is fully protonated at pH 4. In the
Chloroplasts rely on their host cell for protein production. mRNA is gel above, Elution 1 was eliminated due to unnecessary protein contaminants.
transcribed from DNA in the nucleus. Then, ribosomes translate

MRNA into an amino acid sequence. The resulting proteins must then

be translocated through the outer membrane of the chloroplast. REFOLDING OF POTRA1-3 instead of 1x TBS, which has high salinity that could affect the
S Acoresated POTRA1-3 domains. Further research regarding the structure and role
Dialysis sercg of POTRA1-3 in PsToc75 would be worthwhile for future implications

POTRA DOMAINS ARE AN INTEGRAL PART oOF OMP85/TPS

regarding plant immunity to herbicides and the production of biofuel.
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