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Abstract

Methanogens are anaerobic archaea that grow and conserve energy through the In VitI'O Transcri ption In ViVO ExpreSSiOn

production of methane from acetate or C1 carbon substrates such as methanol
and carbon dioxide. They play an important role in the global carbon cycle,
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One limiting factor for the industrial use of methanogens is a limited
understanding of archaeal transcription and translation, and limited genetic tools
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methanogens. Going forward, a new inducible expression system will be
iIntroduced in M. acetivorans as well to push its dynamic transcriptional Figure 10. The primary plasmids used for this project. pLK30 expresses YFAST under Pmcr to test native expression levels
it - a - from a highly expressed promoter. pLK27 expresses the RNA Polymerase within M. acetivorans and uses it to transcribe
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repressed system to pLK27 to allow for inducible control of expression from the recombinant RNA Polymerase.
Figure 6. Inducible expression of the RNA polymerase gene and the

gene of interest (YFAST).

Research Questions A ; B . . : :
Uninduced Induced perator are constititvely expressed whi the RNA polymerase gene Future Directions
Cell Permease Cell Permease and gene of interest (YFAST) are repressed.
* Will a heterologous RNA polymerase be inhibited by Methanosarcina — V. 2y
acetivorans? Py
« Can the dynamic range of gene expression in Methanosarcina acetivorans
be increased using a recombinant RNA polymerase system?

B) Genetic elements of pLK28 with the inducer. The permease,
operator, and the RNA polymerase gene are all expressed. The RNA

Compare protein expression levels between strains with YFAST under
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Detect YFAST expression using Western Blots.

Further explore tools to help transcription, translation, and their
Figure 7. The inducer molecule is used to induce regulation in Methanosarcina acetivorans be better understood.
expression of the RNA polymerase and of YFAST. It Establish inducible expression system for tighter control over gene
is imported into cells through a permease and binds expression.

to the repressor protein. Once bound, the repressor _ o _
can no longer bind to the DNA, allowing Develop fully orthologous gene circuits in M. acetivorans.

Methanogens transcription to occur.

* Anaerobic archaea that grow and
conserve energy by producing
methane.
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