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How our project started -
Why Cryptococcus Neoformans?

Grows well in cerebral spinal fluid (rich in sugar)

What if it cannot digest sugar?
PYK mutant - Upregulation of SAS3 gene




Why SAS3? SAR1? ESA1?

PYK mutant: SAS3
Up-regulation < | in C. neoformans:
of SAS3 a putative HAT

SAS3
in S. cerevisiae:
a known HAT

ESA1
in S. cerevisiae:
a known HAT

Homologue KAT7

— in human
a known HAT

Homologue SAR1

— |0 C. neoformans:
a putative HAT

Homologue ESA1
—p | in C. neoformans:
a putative HAT




What are Histone Acetyltransferases
(HATs)?

Transcriptionally Transcriptionally

Image from https://www.rcsb.org/3dview/1FY7/1 Image from https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2847696/



Project

Overview

Histone Acetylation Reaction
(HAT Assay)

Control: p300 (a known HAT)
Enzyme (HATs)

Experimental HATs (SAS3, SAR1, ESA1)

Histones: (core histones, chromatin)

Substrate
Acetyl Co-A
Determined Generic Acetylation:
Product by antibodies Acetyl Lysine
(Acetylated | =)
Histones) Specific Acetylation:

Acetyl H3 K9/K14



Cloning (HAT enzymes)

= coun [M oo “ o vecorw/
gene inserted
interest

His-tag
SARL Hls -tag m D

His-tagged

protein from
E. Coli

bp
10000 ! \l ESA1 (1.7 kb) | |
2000 ‘e SAS3 u.-’kb) Y

- . ' . - r \ N pPET-45b(+)

5260 bp
500 pet45b(+)
/s
7 i




AKTA-Go FPLC: His-prep of SAR1
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SAR1 His-prep Round 2



AKTA-FPLC: Core Histone Extraction
(Substrate)
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Chromatin

In vitro assembly

Chromatin .
S. cerevisiae

In vivo purification

* MNase assay:
o MNase degrades free DNA
o Nucleosome size of S. cerevisiae ~140 bp

C. neoformans

 Why chromatin?



Chromatin:
Yeast Nuclei
Extraction

MNase Assay

Crude Treatments: MNase, RNAses, PK
Chromatin 1
w/o !

Treatments30 1 5 10 15 20 25 0 MNase digest (mins)
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HAT Assay (Histone Acetylation Reaction)

p300 Fulllength HATd. HATd.
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SAR1 HAT Assay- Western Blot



Future directions

ESA1 and SAS3 clones from E. coli
SAR1 clone from C. neoformans

Chromatin from C. neoformans

In vitro chromatin assembly




Troubleshooting

* Changing PCR conditions
* Varying HAT assay substrates



Questions?



Thank you for listening!
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