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I ntroduction:

The goal of this courseisto discuss the current researches in molecular mycology.
This courseis aone credit hour course and will meet two hours each time during the
gpan of two weeks. Seniors or graduate level students who are interested in molecular
mycology are encouraged to participate in this class. Students are preferred to have
basic knowledge of mycology and molecular genetics. The course focus for this
semester is“Programmed Cell Death in Fungi” and the topics covered are listed
below. The course will be lectured and students are encouraged to read the reference
before each class and are expected to participate in course discussion. The grade will
be determined by the final examination and class participation.

Date |Lecture Hour

May 19 |Introduction: discovery of genesin higher eukaryotes

May 21 |Apoptosis, thetype | programmed cell death

May 23 |Apoptosis, triggered by genetic defects

May 26 |Genes that regulate apoptosis

May 28 |Mitochondria and apoptosis

May 30 |Autophagy, thetype Il programmed cell death
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May 30 |Meiotic apoptosis




June |Examination

Reference:
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Ellis, HM and Horvitz, HR (1986) Genetic control of programmed cell death
in the nematode C. elegans. Cell, 44: 817-829.
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provides insights into programmed cell death in Caenorhabditis elegans.
Nature, 837: 831-837.

lla. Apoptosis induced by environmental stimuli
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Saccharomyces cerevisiae commits to a programmed cell death processin
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lIb. Apoptosis induced by heterologous genes
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Evan, G (1997) Human Bak induces cell death in Schizosaccharomyces pombe
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cells. Mol. Cell. Biol. 17: 2468-2474.
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Mammalian bax triggers apoptotic changesin yeast. FEBS Lett 438: 61-65.
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chromatin condensation in Schizosaccharomyces pombe and is inhibited by
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Wu D, Chen P-J, chen S, Hu Y, Nunez G and Ellis RE (1999). C. elegans
MAC-1, an essential member of the AAA family of ATPases, can bind CED-4
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lll. Apoptosis triggered by genetic defects
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Qi H, Li T-K, Kuo D, Nur-E-Kamal A and Liu LF (2003) Inactivation of
Cdc13p triggers MEC1-dependent apoptotic signalsin yeast. J. Biol.
Chem.278: 15136-15141.

Baek Y-U, KimY-R, Yim H-S and Kang S-O (2004) Disruption of
g-glutamylcysteine synthetase results in absol ute glutathione auxotrophy and
apoptosis in Candida albicans. FEBS Letters 556: 47-52.

Weinberger M, Ramachandran L, Feng L, Sharma K, Sun X, Marchetti M,
Huberman JA, and Burhans WC (2005) Apoptosisin budding yeast caused by
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IVa. Genes that regulate apoptosis: Bcl-2 family

1.

ZhaH, Fisk HA, Yafee MP, Mahgjan N, Herman B and Reed JC (1996)
Structure-function comparisons of the proapoptotic protein Bax in yeast and
mammalian cells. Mol Cell Biol. 16: 6494-6508.

Priault M, Camougrand N, Chaudhuri B, Schaeffer Jand Manon S (1999)
Comparison of the effects of bax-expression in yeast under fermentative and
respiratoryu conditions: investigation of the role of adenine nucleotides carrier
and cytochrome c. FEBS Letters 456: 232-238.

Priault M, Camougrand N, Chaudhuri B and Manon S (1999) Role of the
C-terminal domain of Bax and Bcl-xL in their localization and function in
yeast cells. FEBS Letters 443: 225-228.
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Oliver L, Priault M, Tremblais K, LeCabellec M-T, Meflah K, Manon S and
Vallette FM (2000) The substitution of the C-terminus of bax by that of bcl-xL
does not affect its subcellular localization but abrogates its pro-apoptotic
properties. FEBS 487: 161-165.

Huang DCS and Straser A (2000) BH3-only proteins—essential initiators of
apoptotic cell death. Cell 103: 839-842.

Willis SN, Fletcher JI, Kaufmann T, van Delft MF, Chen L, et a. (2007).
Apoptosisinitiated when BH3 ligans engage multiple Bcl-2 homologs, not bax
or bak. Science 315: 856-859.

IVb. Genes that regulate apoptosis: yeast genes
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Oncogene 23: 1514-1521.

Fahrenkrog B, Sauder U and Aebi U (2004). The S. cerevisiae HtrA-like
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caspase-related protease regulates apoptosisin yeast. Mol Cell 9: 911-917.
Yamaki M, UmeharaT, Chimura T and Horiboshi M (2001). Cell death with
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deletion of the histone chapterone ASFL/CIA L. Genesto Cells 6: 1043-1054.
Ahn S-H, Cheung WL, Hsu J-Y, Diaz RL, Smith MM, and Allis CD (2005).
Sterile 20 kinase phosphorylates histone H2B at serine 10 during hydrogen
peroxide-induced apoptosisin S. cerevisiae. Cell 120: 25-36.

V. Mitochondria and apoptosis
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2. JagadaR, Grote P, Westermann B, and Conradt B (2005). Drp-1-mediated
mitochondrial fragmentation during egl-1-induced cell death in C. elegans.
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3. Priault M, Chaudhuri B, Clow A, Camougrand N and Manon S (1999).
Investigation of bax-induced release of cytochrome c from yeast mitochondria,
permeability of mitochondrial membranes, role of VDAC and ATP
requirement. Eur J Biochem 260: 684-691.

4. Priault M, Bessoule J-J, Grelaud-Cog A, Camougrand N, and Manon S (2002).
Bax-induced cell death in yeast depends on mitochondrial lipid oxidation. Eur
J Biochem 269: 5440-5450.

5. Matsuyama S, Xu Q, Velours J, and Reed JC (1998). The mitochondrial
FoF1-ATPase proton pump is required for function of the proapoptotic protein
Bax in yeast and mammalian cells. Mol Cell 1: 327-336.

6. Ludovico P, Rodrigues F, Almeida A, SilvaMT, Barrientos A, and Corte-Redl
M (2002). Cytochrome c release and mitochondrial involvement in
programmed cell death induced by acetic acid in Saccharomyces cerevisiae.
Mol Biol Cell 13: 2598-2606.

7. KuwanaT, Mackey MR, Perkins G, Ellisman MH, Latterich M, Schneiter R,
Green DR and Newmeyer DD (2002). Bid, Bax and lipids cooperate to form
supramolecular openings in the outer mitochondrial membrane. Cell 111.
331-342.

8. Polcic P and Rorte M (2003). Response of yeast to the regulated expression of
proteinsin the Bcl-2 family. Biochem J 374: 393-402.

9. BraunR, ZischkaH, Madeo F, Eisenberg T, Wissing S, Buttner S, Engel hardt
SM, Buringer D, and Ueffing M (2006). Crucial mitochondrial impairment
upon CDC48 mutation in apoptotic yeast. J Biol Chem 281: 25757-25767.

10. Pereira C, Camougrand N, Manon S, Sousa MJ, and Corte-Real M (2007).
ADP/ATP carrier isrequired for mitochondrial outer membrane
permeabilization and cytochrome c release in yeast apoptosis. Mol Microbiol
66: 571-582.

VI. Autophagy, thetypell programmed cell death



1. Inba B, Bidik S, Sabanay |, Shani G, and Kimchi A (2002). DAP kinase and
DRP-1 mediate membrane blebbing and the formation of autophagic vesicles
during programmed cell death. J Cell Biol. 157: 455-468.

2. Huang W-P and Klionsky DJ (2002). Autophagy in yeast: areview of the
molecular machinery. Cell Structure Function 27: 409-420.

3. Surigpranatal, Epple UD, Bernreuther D, Bredschneider M, Sovarasteanu K
and Thumm M (2000). The breakdown of autophagic vesiclesinside the
vacuole depends on Aut4p. J Cell Sci 113: 4025-4033.

4. Meiling-Wesse K, Barth H, Voss C, Barmark G, Muren E, Ronne H, and
Thumm M (2002). Y east Monlp/Aut12p functionsin vacuolar fusion of
autophagosomes and cvt-vesicles. FEBS Lett 530: 174-180.

5. Kissoval, Plamondon L-T, Brisson L, Priaualt M, Renouf V, Schaeffer J,
Camougrand N, and Manon S (2006). Evaluation of the roles of apoptosis,
autophagy, and mitophagy in the loss of plating efficiency induced by Bax
expression in yeast. J Biol Chem 281: 36187-36197.

VIlI.  Meiotic apoptosis

1. Lu, BC, GdloN, KuesU (2003). White-cap mutants and meiotic apoptosisin
the basidiomycete Coprinus cinereus. Fungal Genet Biol 39: 82-93.

2. Ceélerin M, Merino ST, Stone JE, Menzle AM, and Zolan ME (2000). Multiple
roles of Spoll in meiotic chromosomes behavior. EMBO J 19: 2739-2750.

3. Yang H, Ren Q, and Zhang Z (2006). Chromosome or chromatin condensation
leads to meiosis or apoptosisin stationary yeast (Saccharomyces cerevisiae)
cells. FEMS Yeast Res 6. 1254-1263.
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