Genetic Engineering of Probiotic Yeast for Improved Secretion of Antimicrobial Molecules
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Introduction Conclusions

e Clostridium perfringens is a pathogenic bacteria that is found in the M . . . e Utilized CRISPR-Cas9 technology to engineer a distinct variant of S. boulardii:
) . . " - utagenesis of S. Boulardii by CRISPR-Cas9 was Validated by Polymerase - -
gut and is the main cause of necrotizing enteritis (NE), which is g y : : y y \</> _?re?tedt:nutan; stlrat!ns by del.etlngtA.APE1 and AYPS1 genes.
characterized by small intestinal inflammation. Fig 1.0: Chaln ReaCthn Fig 1.1: ) oerl(l,c;ar\;i??nedrc;:icepszflur:ge>e<:rpeesnsrirc])ino?.amylase gene in modified S. boulardii
o |t rele_ases toxins that resglt IN symptoms including dlqrrhea, | R YPS1MT o Knockout of proteases shows increased secretion of heterologous genes.
bloating, and nausea. Broiler chickens are commonly infected with | Fiqures 1.0 - 1.1- | e Strategic deletions of crucial protease genes within the yeast secretory pathway:
this pathogen as a result of contamination in their feed. Fatality rates o2 A | ' T g : t ' - aé“""v%*w | o Purposeful removal of non-essential protease genes.
are close to 50%, which costs the chicken industry $6 billion bp \2~ ¥ L 2 e — hce)tzri)rliag?)eussee%rcelc;lc;/ giz © D e e s o Resulted in a noteworthy improvement in heterologous amylase secretion.
annua”y_ 123% e Significance of the findings:
. . . Qe gene, key proteases . . . . . . .
e The infection has frequently been treated with antibiotics. However, mplicated in degradation of gg% o I—!;ghhghts the potential for refined protein secretion pathways in engineered yeast
o .. : : strains.
they were prohibited from being included in poultry feeds in 2006 oroteins in the yeast 0 |

due to increased prevalence of antibiotic-resistant strains.
e Probiotics are live cells that
help modulate the digestive & B
environment; they have been gy N
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secretory pathway were
mutagenized using
CRISPR-Cas9. APCR
(polymerase chain reaction)
was performed to confirm
the mutation of the APE1
gene (Fig 1.0) and the YPS1
gene (Fig 1.1).

Future Directions

found to be an effective PR
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However, their natural O b M |

defenses against infections

e Putting nanobody in yeast capable of blocking C. perfringens adhesion to
the gut.

e Developing a nanobody library to find potential higher binders to C.
perfringens to block its adhesion to the intestines.
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e This study's goal is to Agarose gel Electrophoresis bp
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precisely kill C. perfringens by e b e - = showing newly constructed 10000
modn‘ymg the probiotic yeast, T~ i INn S. BOUIaI'dII plasmids (shown around 10 6000
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Saccharomyces boulardii, to . g 8 0. o kb) for the nanobody library. | | s
better Secrete antlmlcroblal Protein for secretion — St\j Ig £.U. WT APE1 Gene: Fig £.£4. WT YPS1 Gene:
oeptides. This was done by —_— rj"‘ ...GGTTACGGAAGAATTGCTGTTGCTCCCTAT ...CCAAGTTCGTCAAGTTGCCCTTTCATAAGCTT e Asubclinical Cha”enge model to Pe e_Stab”Shed using PFOile_" chickens
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