Souhrn 3. prednasky

* Diagnostické metody
* Analyticke metody
« Kvasinkové modelové organismy



Osnova 4. prednasky

* Genetické metody
— Plasmidy
— Integrace
— Tetradova analyza
— Synteticka letalita, suprese



Vyhody kvasinkoveho modelu

«  Rychle se mnozici EUKARYOTNI mikroorganismy (90 min/dé&leni, 25-30°C)

» Vytvafi kolonie na plotnach - mikrobiologické metody (otiskovani ploten, kapkovaci test
=>toxiny v plotnach — HU, MMS ...)

« Stabilni haploidni i diploidni formy

« Haploidni bunky lze kfizit na diploidni (heterozygotni mutanty)

« Diploidni bunky lze sporulovat a vyuzit pro genetickou analyzu (tetradova
analyza)

* Lze transformovat DNA (plasmidy i linearni)
« Centromerické a multicopy plasmidy
« Vysoka frekvence homologni rekombinace (linearni DNA)

» Lze pfipravovat dele€¢ni a mutantni kmeny
*  Vydrzi v >15% glycerolu na -70°C ,indefinitely”

»  Techniky barveni (napf. aktinovy cytoskelet = phaloidin, bunécna sténa
+ GFP in vivo)

*  Techniky synchronizace bunék

+ S.c. ma kompaktni genom — knihovny s genomovou DNA (ne cDNA)
+  Kompletné osekvenovany genom (genomové aplikace)

+  EuroFan projekt — delece vSech S.c. genu (+GFP, +2-hybrid)

*  MikrocCipy - expresni profily za rdznych podminek

« Rada zivotnich d&jii ma analogii v procesech v savé&ich burikach
(lidské geny testovany v kvasinkach - nemoci, metabolismus,
regulacni mechanismy)




Laboratorni kvasinkove kmeny

S. pombe —,,501*
Genotype: h- ura4-A18 leu1-32 ade6-704

S. Cerevisiae — ,,S288C*“ — 1. osekvenovany kmen
Genotype: MATa SUCZ2 gal2 mal mel flo1 flo8-1 hap1

Notes: Strain used in the systematic sequencing project, the sequence stored in SGD. S288C does not form
pseudohyphae. In addition, since it has a mutated copy of HAP1, it is not a good strain for mitochondrial studies. S288C
strains are gal2- and they do not use galactose anaerobically.

References: Mortimer and Johnston (1986) Genetics 113:35-43.

Sources: ATCC:204508

»W303“ — nejCastéji pouzivany laboratorni kmen

Genotype: MATa/MATa Jeu2-3,112 trp1-1 can1-100 ura3-1 ade2-1 his3-11,15

Notes: W303 also contains a bud4 mutation that causes haploids to bud with a mixture of axial and bipolar budding patterns.
In addition, the original W303 strain contains the rad5-535 allele.

References: W303 constructed by Rodney Rothstein

Sources: Biosystems:YSC1058

DVthybrIan S Strain Genotype References
AH109 MATa, trp1-901, leu2-3, 112, ura3-52, his3-200, James et al., 1996;
galdA, gal80A, 1 YS2 - GALT,us-GAL 17474-HIS3, A Hoaltz, unpublished

GAL2,,o-GAL2,1,-ADE2,
URA3 - - MEL 1y MELT 1palac

Y187 MATe, ura3-52, his3-200, ade2-101, trp1-901, Harper et al., 1993
leu2-3, 112, galdA, met-, gal50A,
URA3 - - GAL 1yps-GAL Typrs-lacZ

CG-1945 MATa, ura3-52, his3-200, ade2- 101, lys2-801, Feilotter et al., 1994;
trp1-901, feu2-3, 112, gal4-542. gal80-538, cyh'2, C. Giroux, pers. comim.
LYS2 . GAL1u5-GAL T1,7,-HIS3,
URA3 : - GAL4 17 mersixay-CYC lata-lacZ


http://db.yeastgenome.org/cgi-bin/locus.pl?dbid=S000004246
http://db.yeastgenome.org/cgi-bin/reference/reference.pl?dbid=S000050744
http://www.atcc.org/catalog/numSearch/numResults.cfm?atccNum=204508
http://www.openbiosystems.com/Query/?i=0&q=YSC1058%7COpen
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http://db.yeastgenome.org/cgi-bin/redirect.pl?source=DSB_graphic&url=http://www.pnas.org/cgi/content/full/94/10/5213?terms=&searchqstr=volume:94%21firstpage:5213%21tyear:1998%21fyear:1996%21fmonth:Feb%21tmonth:Apr%21tdatedef:28+April+1998%21fdatedef:6+February+1996%21hits:10%21sendit:Search
http://db.yeastgenome.org/cgi-bin/redirect.pl?source=DSB_graphic&url=http://www.pnas.org/cgi/content/full/94/10/5213?terms=&searchqstr=volume:94%21firstpage:5213%21tyear:1998%21fyear:1996%21fmonth:Feb%21tmonth:Apr%21tdatedef:28+April+1998%21fdatedef:6+February+1996%21hits:10%21sendit:Search
http://db.yeastgenome.org/cgi-bin/redirect.pl?source=DSB_graphic&url=http://www.pnas.org/cgi/content/full/94/10/5213?terms=&searchqstr=volume:94%21firstpage:5213%21tyear:1998%21fyear:1996%21fmonth:Feb%21tmonth:Apr%21tdatedef:28+April+1998%21fdatedef:6+February+1996%21hits:10%21sendit:Search

Laboratorni kvasinkove kmeny

S. pombe —,,501*
Genotype: h- ura4-A18 leu1-32 ade6-704

S. Cerevisiae — ,,S288C*“ — 1. osekvenovany kmen
Genotype: MATa SUCZ2 gal2 mal mel flo1 flo8-1 hap1

Notes: Strain used in the systematic sequencing project, the sequence stored in SGD. S288C does not form
pseudohyphae. In addition, since it has a mutated copy of HAP1, it is not a good strain for mitochondrial studies. S288C
strains are gal2- and they do not use galactose anaerobically.

References: Mortimer and Johnston (1986) Genetics 113:35-43.

Sources: ATCC:204508

»W303“ — nejCastéji pouzivany laboratorni kmen

Genotype: MATa/MATa Jeu2-3,112 trp1-1 can1-100 ura3-1 ade2-1 his3-11,15

Notes: W303 also contains a bud4 mutation that causes haploids to bud with a mixture of axial and bipolar budding patterns.
In addition, the original W303 strain contains the rad5-535 allele.

References: W303 constructed by Rodney Rothstein

Sources: Biosystems:YSC1058

DVthybrIan S Strain Genotype References
AH109 MATa, trp1-901, leu2-3, 112, ura3-52, his3-200, James et al., 1996;
galdA, gal80A, 1 YS2 - GALT,us-GAL 17474-HIS3, A Hoaltz, unpublished

GAL2,,o-GAL2,1,-ADE2,
URA3 - - MEL 1y MELT 1palac

Y187 MATe, ura3-52, his3-200, ade2-101, trp1-901, Harper et al., 1993
leu2-3, 112, galdA, met-, gal50A,
URA3 - - GAL 1yps-GAL Typrs-lacZ

CG-1945 MATa, ura3-52, his3-200, ade2- 101, lys2-801, Feilotter et al., 1994;
trp1-901, feu2-3, 112, gal4-542. gal80-538, cyh'2, C. Giroux, pers. comim.
LYS2 . GAL1u5-GAL T1,7,-HIS3,
URA3 : - GAL4 17 mersixay-CYC lata-lacZ


http://db.yeastgenome.org/cgi-bin/locus.pl?dbid=S000004246
http://db.yeastgenome.org/cgi-bin/reference/reference.pl?dbid=S000050744
http://www.atcc.org/catalog/numSearch/numResults.cfm?atccNum=204508
http://www.openbiosystems.com/Query/?i=0&q=YSC1058%7COpen

Allele Reverts? Notes Molecular description® Reference
ochre mutation. red G to T transversion at nucleotide
ade2-101 yes colonies ’ 190, changing amino acid 64 from | Gai and Voytas, 2005
a Gluto a STOP
Cold sensitive; high
his3-200 o frequepcy of petl.te I kb deletion, (~205 to 835) Struhl 1985; Fasullo and Davis
7 formation, especially 1988
during transformation.
GTT-to-GCT missense change at
codon 69,
G insertion at nucleotide 249, Hinnen ef al. 1978;
leu2-3,112 no double mutant G insertion at nucleotide 792, Gaber and Culbertson 1982;
GAC-to-AAC missense change at
codon 300.
) . GAG-to-TAG amber (STOP)
trpl-1 yes amber mutation nonsense change at codon 83 McDonald, et al. 1997
ura3-52 no - Tyl insertion Rose and Winston 1984

Strain Genotype References
AH109 MATa, trp1-901, leu2-3, 112, ura3-52, his3-200, James et al., 1996;
gald4A, galBOA, LYS2 - - GAL1,,o-GALT1474-HIS3, A. Holtz, unpublished

GAL2,,o-GAL2,1,-ADE2,
URA3 - - MEL 1y MELT 1palac

Y187 MATe, ura3-52, his3-200, ade2-101, trp1-901, Harper et al., 1993
leu2-3, 112, galdA, met-, gal50A,
URA3 - - GAL 1yps-GAL Typrs-lacZ

CG-1945 MATa, ura3-52, his3-200, ade2- 101, lys2-801, Feilotter et al., 1994;
trp1-901, feu2-3, 112, gal4-542. gal80-538, cyh'2, C. Giroux, pers. comim.
LYS2 . GAL1u5-GAL T1,7,-HIS3,
URA3 : - GAL4 17 mersixay-CYC lata-lacZ


http://db.yeastgenome.org/cgi-bin/locus.pl?locus=ade2
http://db.yeastgenome.org/cgi-bin/locus.pl?locus=ade2
http://db.yeastgenome.org/cgi-bin/locus.pl?locus=ade2
http://db.yeastgenome.org/cgi-bin/reference/reference.pl?dbid=S000087056
http://db.yeastgenome.org/cgi-bin/locus.pl?locus=his3
http://db.yeastgenome.org/cgi-bin/locus.pl?locus=his3
http://db.yeastgenome.org/cgi-bin/locus.pl?locus=his3
http://db.yeastgenome.org/cgi-bin/reference/reference.pl?dbid=S000042846
http://db.yeastgenome.org/cgi-bin/reference/reference.pl?dbid=S000046453
http://db.yeastgenome.org/cgi-bin/reference/reference.pl?dbid=S000046453
http://db.yeastgenome.org/cgi-bin/locus.pl?locus=leu2
http://db.yeastgenome.org/cgi-bin/locus.pl?locus=leu2
http://db.yeastgenome.org/cgi-bin/locus.pl?locus=leu2
http://db.yeastgenome.org/cgi-bin/reference/reference.pl?dbid=S000043265
http://db.yeastgenome.org/cgi-bin/reference/reference.pl?dbid=S000043265
http://db.yeastgenome.org/cgi-bin/reference/reference.pl?dbid=S000043265
http://db.yeastgenome.org/cgi-bin/reference/reference.pl?dbid=S000043265
http://db.yeastgenome.org/cgi-bin/reference/reference.pl?dbid=S000043265
http://db.yeastgenome.org/cgi-bin/reference/reference.pl?dbid=S000042541
http://db.yeastgenome.org/cgi-bin/locus.pl?locus=trp1
http://db.yeastgenome.org/cgi-bin/locus.pl?locus=trp1
http://db.yeastgenome.org/cgi-bin/locus.pl?locus=trp1
http://db.yeastgenome.org/cgi-bin/reference/reference.pl?dbid=S000041995
http://db.yeastgenome.org/cgi-bin/reference/reference.pl?dbid=S000041995
http://db.yeastgenome.org/cgi-bin/reference/reference.pl?dbid=S000041995
http://db.yeastgenome.org/cgi-bin/locus.pl?locus=ura3
http://db.yeastgenome.org/cgi-bin/locus.pl?locus=ura3
http://db.yeastgenome.org/cgi-bin/locus.pl?locus=ura3
http://db.yeastgenome.org/cgi-bin/reference/reference.pl?dbid=S000043686

Shuttle vektory

vychazi z 2um plasmidu nebo centromer (S.c.; 2um pfitomné také v
Zygosaccharomyces bailii, Z. rouxii a Kluyveromyces drosophilarum)

Kvasinkova Cast — marker (URA3 ... kanMX), CEN-ARS (1 kopie) nebo 2um (60
kopii na haploidni buriku) zaCatek replikace
Bakterialni Cast — Kan resistence, replikace
Promotor, tag, MCS
— Kondicionalni mutanty (fenotyp-funkce)

— Nadprodukce (suprese mutaci nebo toxicita) Kpn1 EcoR I

.a----_.:H BamH ]

Regulation/ Signal e e 1
Relative Protein Strength on tl ﬁ:f‘,{’fw_ Xba
Promoter Expression Level Western blot © 1RAZ S h SNUII: I
v oac
ADHT (full-length) Ethanol-repressed/High +4+ _ \ L]
pBK416
) . Lo . 1 1L1C
ADHT (410 bp+) Constitutive/medium ++ \ '._‘ 554373 bp P
ADHT (410 bp) Constitutive/low +/— (weak) g ;
Constitutive/ very low {not detectable) \ i
ARSH4 @
ADHT (700 bp) Consitutive/high +++ CENG s K
dn
GAL 1 (full-length) Repressed by glucose; (not detectable)d
induced (high-level) by galactose +++d
MET1 Methionin repressed
CUP1 Indukovany médi

MFA1 MATa specificky (haploid specificky)



YAC (yeast artificial chromosome)

CEMNS &A1, Nodl
Smal Cloning site
Sfil, Nodl

Bakterialni Cast — Amp
resistence, pocCatek replikace

Kvasinkova ¢ast — marker, :
CEN-ARS, TEL g

50-500kbp insert napr. lidska

genova banka pro HUGO 80000 BamH] »
klon YAC (270kbp) l Restriction fragment
BeamHI, Swal, Phosphatase
Klonovani, mnozeni, uchovani
dlouhych fragmentd DNA TRPI ARSI CEN4 LRA3
o~ w1 | E—

Vyzkum savcich telomer a
centromer

Pomoci transfekce, lipofekce
nebo elektroporace Ize dostat i
YAC i do savcich bunék — TRPTARST CEV URA3

nahodné se integruji do genomu €—T—T—1—10 — -
- vyzkum nesestfihnutych genu

(dlouhé regulacni useky)




Yeast surface display

- His-His-His-His-His-His
(chelatuje Ni, Cu, Co
kovy)

aglutinin

A

Protein
of interest

COOH

Cell wall matrix

- hybrid Aga2 (aglutininy nebo Flo1 ..
proteinem

- exprese eukaryotnich proteinu v kv:
mechanismy ... posttranslacni modifi
lidskych cDNA (i protilatek z pacientu
- vyuziti i pro biotechnologie — vychyt
(dekontaminace) Kuroda et al, Ap

Pepper et al, CCHTS (2008)

A

EAPDOH 15 Half od
— Mol ss | M ; I
PEOITIOLET a-arelutimn sene

pRS406-Ura3 plasmid ¥

2um IRPI

; (TS
Amypr

CUPI promoter

orl




Integrativni plasmidy

- nemaji CEN ani 2um casti

Sig mcs

Transcription
Termination (TT)

Not | or
Bgl I

Not | or
Bgl I

- integrativni plasmid pro P.pastoris
(GS1115, genotype: his4 )

- exprese z AOX1 promotoru v
P.pastoris

Feature Description Benefit
5"A0X1 | An ~1000 bp fragment Allows methanol-inducible high
containing the AOX1 promoter | level expression in Pichia
Targets plasmid integration to the
AOX1 locus.
Sig DNA sequence coding foran | Targets desired protein for
N-terminal protein secretion secretion
signal
MCS Multiple Cloning Site Allows insertion of your gene into
the expression vector
T Native transcription Permits efficient transcription
termination and termination and polvadenylation
polyadenylation signal from of the mRNA
AOX1 gene (~260 bp)
HIS4 Pichia wild-type gene coding Provides a selectable marker to
for histidinol dehydrogenase isolate Pichia recombinant strains
(~2.4 kb) and used to
complement Pichia his4 strains
3" AOX1 | Sequences from the AOX1 gene | Targets plasmid integration at the
that are further 3" to the TT AOX1 gene
sequences (~650 bp)
Amp Ampicillin resistance gene Allows selection, replication, and
pBR322 | E. coli origin of replication maintenance in E. coli
origin
f1 origin | Bacteriophage f1 origin of Permits generation of single-
replication (458 bp) stranded DNA for mutagenesis
Not 1 Unique restriction sites Permits linearization of vector for
Bgl 11 efficient integration into the Pichia
Gl genome
ac
Sal1
Stul




Integrace |.

Transcription
Termination (TT)

Not | or
Bglll ~

- integrativni plasmid pro P.pastoris
ol (GS1115, genotype: his4 )
- exprese z AOX1 promotoru

fA ori

Not | or
Bgl

Linearized plasmid

5 AOX1 T 3 Pichia genome (his4)

5" Paoxigmm O€ne of Interest TT HIS4 3" AOX1 !i’lf'ﬁ;";?,;?,ﬁigfﬂ*“’



Transcription

Not | or Termination (TT)

Bgl Il

Not | or
Bgl I

Pichia Genome (his4)

his4. ' * mutation

TT |Gene of Interest " 5 Paoxs
HIS4 his4.

His* His~



Transcription

Not | or Termination (TT)

Bgl Il

Not | or \ AQOX1 or aox1::ARG4

Bgl Il Pichia Genome (his4)
g

5 AOX1oraox1::ARG4 TT ] Gene of Interest TT 3' AOX1

Expression Cassette

+ 2nd Insertion Event
5 _A0X1or soxt::ARGE T 31 (SAaAN
Cassette 1

Expression Cassette 2
* 3rd Insertion Event, etc.

u Pichia pastoris dochazi u 1-10% transformantlt k vicenasobné integraci — vySSi exprese
Pomoci jiného markeru Ize integrovat dalSi kazetu



Disrupce/delece genu

- Studium funkce genu — fenotyp (1. delece, 2. mutace)
- nezbytny/esencialni gen => burky potfebuji gen napf. na plasmidu
(plasmid shuffling)
- Zzivotaschopné — mutace Ize pfimo integrovat do genomu
- mutantni kmeny se testuji na citlivost k riznym ,toxinam® — dale je Ize krizit

s funkéné podobnymi geny-mutantami a hledat jejich funkéni vztahy

(synthetic lethal x epistatic)

1. krok 2. krok

[T Vigi-1
t YFG1 | : ! | Upas I 7

Ura™ i : -
¢ / # FOA Selection (Ura ')

-:: [E URA3 3] ;
;Fﬂﬂ Selection (Ura™) i yig1-1 | }
i 1B i
g 1-A

Vyuziti inhibitoru FOA pro ,odlé¢eni“ URA3 markeru (FOA je premenovana
Ura3p dekarboxylazou na toxicky 5-fluorouracil => URA3+ bunky nerostou,
zatimco ura3- bunky jsou resistentni)

Bunky se stavaji ura-, takze URA3 marker Ize vyuzit nékolikrat



Delece genu pomoci transposon

Xa JuHA
IB lox lacd URA3 fef res jox iIH
Library of mTn ';I- - esencialni »

'l-.-‘_-“
insertions in yeast ~ e
DMNA, generated in Not | Not|

[ ]
E. coli yeast DNA

= = = YPD

WW\._CFH

———
Prapare DNA from Dﬁﬁ;gg,ﬂéﬁnn
individual plasmids S
Peoranas N
Citlivé ...
Cut with Not;

transform yeast

@O ’ @O ng

ﬂ gg;gger Defekt bunécné stény

MacDonald et al.: Nature, 1999



Cre rekombinasa

{ han' il 2
- -y, \ ORF
faxf {ra x""-._ ﬂ | _,--’f-}

l
1. Transformation {rA.rJ.r.- e
[lSH-*-i"-'
T+l far TN 1. Prometer induction
ARS CEN LKA

P

,/ Postup Ize pouzit nékolikrat se stale stejnym
" markerem

Nevyhoda pro genetické studie (nekosegreguje s
mutaci) Guldener et al, NAR (1996)




Priprava monomeru pro vyrobu plastu
— vyuziti Candida tropicalis

« Candida tropicalis je schopna vyuzit mastné kyseliny jako zdroj uhliku
(acetyl-CoA)

« mutantni kmen (APOX4, APOX5) neni schopen [3-oxidace a preménuje je
oxidaci na di-karboxylové kyseliny (Picataggio et al, Biotechnology, 1992)

o dalSi mutagenezi (pomoci flp rekombinasy — viz genetika) odstranili geny dalSich oxidas
(4 alkohol oxidasy) a dehydrogenas (6 alkohol dehydrogenas) aby
eliminovali m-oxidaci

* novy kmen je schopen produkovat

. : , Fatty acid
w-hydroxymastneé kyseliny, které ooxidation ty ~_ Boxidation
Ize pouzit pro vyrobu bio-polymeru / ™~

. . . CHy(CH,),-COOH
(plastt podobnych polyetylentim, CHy(CH,),-COUH ’

. L . . AP APTINE hiovl CoA oxiglase

bio-odbouratelné na bio-palivo) CYPSA TSty
.. - CH3-(CH,), - CH=CH-CO-S-CoA
« dalsi modifikace kmene HO-CH,(CH,),-COOH )

. o . 4 ! :I.:II'!I1.'|\.-I-
(integrace genu pro lipasy)  block unknown enzy CH,(CH,), ,-CHOH-CH,-C0-S-CoA
by umoznilo pfimé odbouravani

y ) p . DHC'(CI'U.MI ! Dbyl o s e
odpadnich oleju ... l ' CH;~(CH,), ;-CO-CH-CO-S-CoA

I hinkase

Lu et al., JACS (2010) HOOC{CH,),-COOH  CH( CH), - COS-Cot 1+ CHCO-5-Con



Delece genu - PCR

 pro rekombinaci staCi pouze kratka homologie (50nt)

« oligonukleotidy ~ 70nt dlouhé postaci (pfi 2 krokové PCR se kromé dlouhé
homologie vnesou jesté specifické sekvence pro pozdéjsi manipulace ...)

\_
I S

\_ ‘ —\ 1.PCR

e EEEEPYTeT

2
> >

I Kvasinkovy ORF I

- systematicky provedeno na >6000 genech v ramci projektu EuroFan
- kmeny Ize ziskat z archivu EUROSCARF

EUROPEAN
* * k& - SACCHAROMYCES
+ EUROSCARF % CEREVISIAE

http://web.uni-frankfurt.de/fb15/mikro/euroscarf/index.html  “EEES A e TONAL ANALYSIS




T =" |

Testy fenotypu-funkce

TMIRTE

Cyilcheximide hyparzansitivity: ¥ PO + 008 pg mi! cyclohexdmide st 30°C L[

White/rad colour on YPD ¥
YPGhycerol |

Cakoflucr hypersensitivity: YPD + 12 po i caloofiuor at 30°C

YPO + 46 pgmi~' hygromyein at 30°C Bunédéna sténa
YPD + 0.003% S05

Benomy hypersensitiity: YPO + 10 poml= benamd I Mikrotu buly
YPD + S-bromo-d-chlore-2-indoly phosphate at 37 50
YRD + 0,001 % methana blua at 30°C

Benomy resistance: YPD + 20 pomt! benomed
YPD at 237 °C | ts

¥FD + 2mk EGTA
YPD + 0.008% MMS
N | Oprava DNA
YPD + 7amh hydrosoaaraa
YPD at 11°C | cS
Calcoflucr resistance: YPD + 0.3 pomi' cakeofluor at 30°C

Cyeloheximids resistance: YPD + 0.3 uoml™ cyckoheximide

Hyparhaploid invasisa growth mutants

YPO + 0.9 M NalZl
- Systematicky provedeno na >6000 genech v ramci projektu EuroFan

- Funkéni kategorie gentl — anotace v databazich



~ 6000 heterozygotnich dele¢nich kmen
~ 5000 homozygotnich dele¢nich kmenu (+ ~ 1000 esencialnich genu)
(neesencialni — rast za specifickych podminek nebo redundantni procesy)

% - Testovano ~400 malych molekul

Il ettty (Giasver et al, 2002) a stresovych podminek (-aa ...)

- Celkem provedeno ~ 6milionu
testd
- multidrug resistance (MDR)

Growth defect in rich medium
iDautschbauer et al., 2005)

Growth defact in this study

- - pokud byl gen potfebny pro
| No phenotype in this study resistenci vuci >20% z
testovanych latek
8 A

Erdosome

- Podobné profily svédci o funkéni podobnosti e
Ubiquitin-depandant (P<109) \nbs;cie—med:ated
. . ain ca ism LeL L ]
"5 Hydrogen peroxide, pHE8 MMS, MPP+, Paraguat, Sodium arsenate pvrioatM\u"B;tfatlzjmlvay : : (P < 10-17) 5 =
\_\ \ 1D ng-ﬁ;ﬁn;; Fo B \.esitcieu;'nad?atad
ransport
PEX5 P / e T e
PEKEE e 10-?] ESI:‘;;'I:II ?I n — Golgi
PEX19 _ (P<10F) ——— oy
PEX14
152 Y Wi
Peroxisome YJL241C e Roguatin M./—\Q (P<105)
(P=6x -||:|—EE:| PEXA (P <1012 ITPH?QS—HG‘;” ':' Nudleus

PEX3
PEX10
PEX4
PEX13
PEX&
PEX17
PEX12 _
PEX15 Science 320 (2008), p.362

S i ¥
Wi £

Sensitive 440 hamozvaous experiments

Resistan (N




Zivotni cyklus S. cerevisiae

8 — 0 - Deleci ¢i mutaci Ize provést v
o \ haploidni &i diploidni bufice

- v haploidni bunce hrozi suprese
e: defektu proto je lépe pouzivat
diploidni bunky (druha kopie zUstava
nezmeénéna)

d|p|0|d

- Ize pfipravit dvojitého mutanta
kfizenim haploidnich mutant a poté
sporulaci diploida

haplmd ‘ O

l\,

@ RHOMBOEDRICKY

- pouzdro spory je tfeba rozrusit a
pomoci mikromanipulatoru ziskat

jednotlivé haploidni buriky (lze S LlNEARNiM
provést i tzv. random sporulation) = ¢

- u S.pombe jsou diploidni bunky USPORADAN[M
nestalé a okamzité sporuluji SPOR

(pouzdro se rozpada samo) Vice o BC a parovani pfisté



Tetradova analyza

AAaa
aa AA
aA aA

@ e
e e
L
L B
L I
& &
& &
¢ e
* &
& 9
é

L
L I
& @
" @
& &
& &
& "
e ¢
e #
e ¢
L I

L

YPD Selektivni médium
(SD-ura ... testy)
Segregace 2:2




Dvojitée mutanty — funkcni pribuznost

Mutageneze pomoci hydroxylaminu ...

haploidxhaploid => diploid — stejny fenotyp - identicky gen
- bez fenotypu — diky wt alele (riizné geny)

e /O

sporulace => haploid — stejny fenotyp — epistaticky (funkéné pfibuzné geny)
- ? °
F

- aditivni az letalni (paralelni draha, redundance, rozpad

kom~=iaxu)
A A
\ / Epistaticky ~ Proteinovy Letalni
komplex

Hledani (screening) letalniho mutanta — mutageneze kmene s vypinatelnym
plasmidem (promotor nebo FOA)



Supresory

Supresory potlacuji puvodni fenotyp — mutace téhoz genu ,napravi“ pivodni mutaci

- mutace sousedniho (protein) zesili oslabenou
interakci

- nadprodukce proteinu z paralelni drahy
- nadprodukce proteinu z téze drahy

>

A

¢
C
\D

N/

E
Proteinovy /
komplex



ts mutanty

- ts mutanty jsou vyhodné pro studium funkce genu — mutanty jsou normalni na
permisivni (25°C) teploté, ale nemohou dokoncCit bunécny proces vyzadujici

aktivni protein za restriktivni teploty (37°c)

- ts mutanty = vétSinou nestabilni proteiny, které se pfri zvySené teplote
denaturuji/ztraci aktivitu a jsou degradovany

domain 1 domain2 domain3
Ubiguitin  ONFR™ T('cil

Half-life in
5. cerevisiae

Phenotypes with
Uira3 as domain 3

Phenotypes with
Cdc28 as domain 3

protain of interest

: UBA1

ubria

UBR1

ubriA

usnR1

ubriA

long

>short

daublguitination
{cotranslational)

long

long

Urat

Ura™

Ura*™

Urat

growth

arrest

growth

growth

- ubiquitinace ,,o0znaCkuje“proteiny pro proteasom (degradaci)

ts alela DHFR je degradovana (nestabilni protein — strukturni mutace)
-fize DHFR (ts alely) s heterolognim proteinem => cely protein je na 37°C degradovan

- je mozno vyuzit pro pfipravu ts mutantnich kvasinek (fize s CDC28 — kvasinky
Dohmen et al.: Science, 1994

arestuji v G1 fazi)



