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If MAT is entirely deleted,
haploid cells mate identically to
MATa celils (that is, the MATa
phenotype is the default
phenotype), because a-specific
genes are constitutively
expressed in the absence
of Mata2 and a-specific genes
are not transcribed in the

absence of Mata1.
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— Y0 — HM Lo

B——Yal e HMRa

Active cassettes synthesize mating-type-specific products

B— Yo W MATO

————— —e
a2 mMRNA ol mRNA

B—_ A e MATa
ﬂ

a’ mBNA

+ + + + {
500 1,000 1,500 2,000 bp



Original mother cell is mating type o @)

Budding produces a daughter cell @@
and mother and daughter bud again
Mother switches to mating type a, but the first
daughter cannot switch until it has budded
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As a result of the switch, mother and second
daughter are both mating type a, first daughter

and its bud are both mating type a

compatible cells mate to form zygotes ’
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b) Telomeres (c) SIR3 protein

MAT switching depends:

1. Unexpressed/ cryptic storage loci in HMIRa and HMLa: SIR, RAP1,
heterochromatinisation

2. Programmed creation of site sp. ds break in MAT locus only
3. Previously divided cell can switch mating type (lineage sp. Control)

4. Inhibition of DNA repair mechasnisms.
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Figure 16.14 A sensitive scheme for detecting an endonuclease that cleaves
specifically in MAT sequences.
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Repression in diploids
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Detection of mating types
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Cloning the mating type loci in yeast cells

Extract
%i'a:t "“x?e'-gtr“i’éi?on Mix DNAs Transéform
i ' .coli
| 7 enzyme and ligate into
Plasmid

DNA #

: Purify plasmid
Score to find —«—  and transform
MAT" yeast into MAT™ yeast



Cut with a restriction enzyme
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Why no a2? No mutations have been found in the a2 region and the a2 transcript lacks
a good open reading frame preceded by an AUG codon
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Figure 16.11 Antibody against B-galactosidase that binds to Staphlococcus
aureus cells can couple o2 protein bound to DNA carrying the o2 specific
sequence. The specific DNA can then easily be separated from other DNA
fragments. The selectivity can be displayed by electrophoresis and autoradiog-
raphy of the radioactive DNA fragments.



Activator

Repressor

Figure 16.12 The MCM1 protein functions as an activator when alone, and as
a repressor when it is [lanked by the o2 protein.



Figure 16.9 Cells can be made toswitch mating type with the loss of repression
at HM loci if they possess an al™ allele at MAT and cannot transfer copies from
HML or HMR to MAT. As a result they switch from constitutively expressing a

type genes to repressing these genes and expressing genes activated by al.
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