Vyhody kvasinkoveho model

«  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 buriky Ize kFiZit na diploidni (heterozygotni mutanty)

« Diploidni buriky Ize 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 deleCni a mutantni kmeny

*  Vydrzi v >15% glycerolu na -70°C ,indefinitely”

* Techniky barveni (cytoskelet, sténa ... + GFP in vivo)

+ 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)

*  Mikro€ipy - 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)

F. Sherman, Getting started with yeast, Methods Enzymol. 350, 3-41 (2002):
http://dbb.urmc.rochester.edu/labs/sherman_f/StartedYeast.html



Laboratorni kvasinkove kmeny

S288C — 1. osekvenovany kmen
Genotype: MATa SUCZ2 gal2 mal mel flo1 flo8-1 hap1

Tento kmen byl pouzit pri systematickém sekvenovani (1996). S288C netvofi pseudohyfy. Ma zmutovanou kopii HAP1, a
neni tedy vhodny napf. pro studie mitochondrii. S288C kmen je gal2- a nevyuZziva galaktosu anaerobné.

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

Sources: ATCC:204508

W303 — nejCastéji pouzivany laboratorni kmen
Genotype: MATa/lMATa leu2-3,112 trp1-1 can1-100 ura3-1 ade2-1 his3-11,15

W303 dale nese bud4 mutaci ktera zpusobuje vyskyt haploidi se smiSenym typem puceni — axialni i bipolarni. Pfitomna
rad5-535 allela.

References: Rodney Rothstein.

Sources: Biosystems:YSC1058

Dvojhybridni system:
Strain Genotype References
AH109 MATa, trp1-901, leu2-3, 112, ura3-52. his3-200, James et al, 1996;

galdA, gal80A, LYS2 - - GALT,,e-GALT,74-HIS3, A. Holtz, unpublished
GAL2,,,c GAL2;,;,-ADE2,
URA3 - MEL1 s s-MEL1 14 ps-lacZ

Y187 MATe, ura3-52, his3-200, ade2-101, trp1-901, Harper et al., 1993
leuz-3, 112, galdA, met-, galS0A,
URA3 - - GAL15s-GAL 11y7a-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. comm.
LYS2 - GALT pe-GAL I1474-HIS3,
URA3 7 GAL4 17 mersiay CYClyara-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
. G to T transversion at nucleotide
ade2-101 yes ochre .mutatlon, red 190, changing amino acid 64 from Gai and Voytas, 2005
colonies
a Glu to a Stop
. AAA-to-TAA ochre nonsense Rodney Rothstein, Personal
canl-100 yes ochre mutation change at codon 47 communication to SGD.
Cold sensitive; high
frequency of petite
formation, especially during
transformation. Struhl 1985; Fasullo and Davis
his3delta200 no Note that this deletion 1 kb deletion, (-205 to 835) 1988; Siram et al. YGM RNA
damages the PET56 processing mtg 1993
promoter. See Zhang et al.,
(2003) for a discussion of
this issue.
GTC-to-GTT silent change at
codon 56,
S()sz-r:(;—;}CT missene change at Hinnen et al. 1978;
G inserti(;n at nucleotide 249 Gak?er and Culbertson 1982;
leu2-3,112 no double mutant . . . ’ Meira LB et al., 1995;
- G insertion at nucleotide 792, .
. Rodney Rothstein, Personal
GTT-to-GTC silent change at .
communication to SGD.
codon 299,
GAC-to-AAC missense change at
codon 300.
trpl-1 yes amber mutation iﬁ;:;{é;irgger honsense McDonald, et al. 1997
ura3.52 o i Tyl insertion (transcribing left to Rose and Winston 1984

right) at pos. 121



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=can1
http://db.yeastgenome.org/cgi-bin/locus.pl?locus=can1
http://db.yeastgenome.org/cgi-bin/locus.pl?locus=can1
http://www.yeastgenome.org/community/W303.html
http://www.yeastgenome.org/community/W303.html
http://db.yeastgenome.org/cgi-bin/locus.pl?locus=his3
http://db.yeastgenome.org/cgi-bin/locus.pl?locus=PET56
http://db.yeastgenome.org/cgi-bin/reference/reference.pl?dbid=S000074003
http://db.yeastgenome.org/cgi-bin/reference/reference.pl?dbid=S000074003
http://db.yeastgenome.org/cgi-bin/reference/reference.pl?dbid=S000074003
http://db.yeastgenome.org/cgi-bin/reference/reference.pl?dbid=S000074003
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/reference/reference.pl?dbid=S000069760
http://db.yeastgenome.org/cgi-bin/reference/reference.pl?dbid=S000069760
http://db.yeastgenome.org/cgi-bin/reference/reference.pl?dbid=S000069760
http://www.yeastgenome.org/community/W303.html
http://www.yeastgenome.org/community/W303.html
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

Auxotrofie

marker | aktivita auxotrofie | pozn.

phosphoribosylamino- vyzaduje adenin k ristu, ¢ervené kolonie
ADE?2 | imidazole-carboxylase Ade- (metabolit)

Imidazoleglycerol-phosphate vyZzaduje histidin k rastu, inhibitor 3-aminotriazol
HIS3 dehydratase His- (3-AT)
LEU2 Leu- vyzZaduje leucin k ristu

vyzaduje lysin k rustu, inhibitor a-aminoadipic

LYS2 o-aminoadipate reductase Lys- acid (aAA)
TRP1 Trp- vyzaduje tryptofan k rastu

orotidine-5’phosphate vyzaduje uracil k rustu, * 5-fluoro-orotic acid
URA3 | decarboxylase Ura- (FOA)

FOA je pfeménovan Ura3p dekarboxylazou na toxicky 5-fluorouracil. URA3+
buriky nerostou, zatimco ura3- buriky jsou resistentni (dalSi zpusob selekce —

Zzpétna)

KanMX — obdoba anti-bakterialniho antibiotika kanamycinu



Shuttle vektory

Bakterialni Cast — Kan resistence, Origin

Kvasinkova ¢ast — marker (+KanMX), CEN-ARS (1 kopie) nebo 2um
(20 kopii na bunku) zaCatek replikace

Promotor, tag, MCS

— Kondicionalni mutanty (fenotyp-funkce)

— Nadprodukce
« Suprese mutaci (funkéni homologie) Kl ‘Ecﬂﬂémuﬂ |
o Dl Xbal
Regulation/ Signal y tl ¥ -~ Not I
Relative Protein Strength on URA3 «j_
Promoter Expression Level Western blot b %5 53"3’;’ l
ADH1 (full-length) Ethanol-repressed/High rt pBK416
MET1 Methionin repressed | uc
! '._ 5543 bp P
ADHT (410 bp+)© Constitutive/medium ++
ADHT (410 bp) Constitutive/low +/— (weak)
Constitutive/ very low {not detectable) ARSH4 /
CENG
ADHT (700 bp) Consitutive/high +++
GAL 1 (full-length) Repressed by glucose; (not detectable)d
induced (high-level) by galactose +++0
GAL 1 (minimal) Not regulated by glucose (no data) MFA1 - MATa haploid specificky

or galactose



YAC (yeast artificial chromosome)

ARS] CEN Sfl, Nofl o
Smzl Cloning site

Sfil, Noil

Bakterialni Cast — Amp
resistence, Ori pocatek
replikace

Kvasinkova ¢ast — marker,
CEN-ARS, TEL

50-500kbp insert napf. lidska
genova banka pro HUGO
80000 klont YAC (270kbp)

Klonoyéni, mnoienj, uchovani Restriction fragment
dlouhych fragmentd DNA BamHl, Smal, Phosphatase

Vyzkum savcich telomer a

centromer
TRIPTARST CENG IRA3

o~ m———— | a—

Pouzity i v sav€ich bunkach
pro vyzkum nesestfihnutych
genu (dlouhé regulacni Useky)

TRPI ARSI CENY I/RAZ

G T 1T 1D | E—




Genetické manipulace - disrupce genu

« Studium funkce genu — fenotyp delece ¢i mutace
* Nezbytny gen = smrt — plasmid nebo mutanty
» Prezivaji — kfizeni tj. hledani funkéné pfibuznych gena
— Studium funk&nich homologii — dvojité mutanty (synthetic lethal x

epistatic)
YFG1 = your favorite gene
linearni DNA e e
* Transformace do kvasinkové buriky
chromosom
1 Homologni rekombinace
chromosom —YF—M—

- Selekce na SC-Leu plotnach
- Overit pomoci PCR nebo Southern blotu



Vyhody pouziti URAS

« Vyuziti inhibitoru FOA pro ,,odléCeni® URA3 markeru
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FOA je preménovan Ura3p dekarboxylazou na toxicky 5-fluorouracil. URA3+
bunky nerostou, zatimco ura3- buriky jsou resistentni (dalSi zplusob selekce —
Zpétna)

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



Delece genu — transposony
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Figure 1 The mTn insertion project. Most steps were performed using a Robbins Hydra
96-channel dispenser; all strains are maintained in a 96-well format. Nature 402 (1999) p.413
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Defekt bunécné stény




Cre rekombinasa
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Delece genu — PCR

rdmear UPTOG pAmar

T U T
0 Tos 3 O T
rd mer DOWAYNTAG primear
Round 1 PCR Amplifikace kazety
UP_45 prim er l
Round 2 PCR con e

l Homologni sekvence

Chromosomal integration by homologous recombination

Eurofan projekt — delece vSech genu Nature 418 (2002) p.387
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Testy fenotypu-funkce

Azsay'growth conditionz
iy
Cyilcheximide hyparzansitivity: ¥ PO + 008 pg mi! cyclohexdmide st 30°C
White/rad calour on YPD

YPiEkcersl

Calcoflucr hypersensitivity: YPD + 12 pg i caloofluor at 30°C

YPD + 46 pgmi- hyaromiyein at 30°C Bunédéna sténa
YPO + 0.003% 505

Benomd hypersensitiity: YPO + 10 pomil=! benomid I Mikrotu bu|y
YPO + 5-bromo-4-chloro-2-indoly phosphate at 3750

YPO + 0,001 % methydana blua at 30°C

Benomy resistance: YPD + 20 pamt" banomid

PO at 37 °C | ts
YPD + 2 mikd EGTA

YRO + 0.008% MMS

YPD + Toamh hydroeoauraa | Oprava D NA
PO at 11°G | cS

Calcoflucr rasistance: YPD + 0.3 pami cakeofluor at 30°C
Cyckheximids resistance: YPD + 0.2 paml™ cyclkohaximice
Hyparhaploid invasiva growth mutants

YPOD + 0.8 M MaCl

Systematicky provedeno v ramci projektu EuroFan




~ 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 <ty (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
I o phenotype in this study resistenci vuci >20% z
testovanych latek
B g

Erdosome

- Podobné profily svédci o funkéni podobnosti e
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. . ain ca ism LeL L ]
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PEX15 Science 320 (2008), p.362
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