Souhrn 3. prednasky
(Mgr. Jana Kopecka)

» Biotechnologie (pivo, vino)
* Analyticke metody



Osnova 4. prednasky

* Analytické/diagnosticke metody

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




Studie populaci S. cerevisiae a S. paradoxus

« Sekvenace (+ hybridizace na €ipech) > 100 kmenu z rdznych koutu
sveta

 S. paradoxus — linie izolované podle lokalit

S. paradoxus
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Rozdily spekter jsou zpusobeny :
« odlisSnostmi v sekvencich proteinu (viz evoluéni vzdalenost)
« odliSnostmi v metabolismu (pfitomnost riznych enzymu)

« MALDI pouzito i na odliSeni piva (zbytkovych proteinu)
Sedo et al, Food Chem, 2012; Master thesis



« MALDI-TOF hmotnostni  spektrum je  zobrazenim  Cetnosti
ionizovatelnych Castic bunecného proteomu

« Charakter spektra zavisi na krystalizaci a ionizaCnich vlastnostech
vzorku - vyska piku je rovna relativni koncentraci proteinu v misté
lonizace

 Pfi srovnavani spekter druht wuvnitf rodu se hledaji rodove
charakteristické signaly piku

« Identifikace na uroven kmenU mozna diky detekci charakteristickych

proteinl a peptidd
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Ur€eni kvasinkovych kmenu v klinickych izolatech (odliSeni
patogennich kmenu Candida...)

o D s

zachovani spravné |éCby)

- fenotypove metody

morfologie kolonii nebo bunék, biochemické vlastnosti (fermentace cukru,
asimilace dusikatych substratu...), rist na chromogennich plotnach (Candida

zelena)

- moderni metody

PCR (nested, multiple, RFLP), sekvenacni (454 technologie), hmotnostni
spektrometrie

C. parapsilosis
C. glabrata &/




Tab. 1 - Nejcasteji pouzivane metody pro identifikaci kvasinek

Charakter Princip Zpasob detekce Hodnoceni
Identifikace
orieniacni selekthvnl a dlagnosticks pldy akivita engymi, produkce pigmentu Tuorescence, barevng Zmena
mikromorokogle nathmi preparat KECNI ryty
sérclogie monckionsaini protkatky agutinace
eTymatcks tesny akivia er@ymil DErevTEa Zména
podrobng mikromortciogie nathnl preparat chiamydosporny
anraspory
My Celium/pseucomyceiLm
barveny prepart askospory
powzdra
blochemis asimiiace inengia zdkail
barevr zmina
lermentace produkce CO,
mclekuiami biologke analyza DNA FISH (udrescencs)
PCH
analyza RNA NASEA
analyza profeind) MALDETOF MS

FISH - uorescencnl wbridizace in gitu, PCR - polymerdzova fetbzova reaxce, NASEA - ampiifikace zaloZend na sekvencich
nutdecve kyseliny, MALDE TOF MS - hmotnosini spakiromelre Mairid-Assistad Laser Desorption lonlzation - Time of Right®

(Hamal a spol. 2010: Postgradualni medicina)

http://zdravi.e15.cz/clanek/postgradualni-medicina-priloha/identifikace-kvasinek-z-klinickeho-materialu-prehled-soucasnych-
moznosti-se-zamerenim-na-fenotypove-metody-a-komercni-produkty-455847




hemokultura, [kvos ostatni kKliinicky maleridl

Y

chromogenni agar

Y

predbé&ina identifikace

l

17 urcent drubu?

http://zdravi.e15.cz/clanek/postgradualni-medicina-priloha/identifikace-kvasinek-z-klinickeho-materialu-prehled-soucasnych-
moznosti-se-zamerenim-na-fenotypove-metody-a-komercni-produkty-455847




hemokultura, [kvos ostatni klinicky malensl

i.

Agar Basis of differentiation C. albicans C. dubliniensis
Cornmeal-Tween 80 Chlamydospore production Small numbers, occurred Large numbers and
medium; rice agar—Tween singly and attached arrangement in contiguous
medium; Pal’s medium terminally to pairs, triplets or larger
pseudohyphae multiples attached to a
single suspensor cell
Casein medium; Staib Chlamydospore production Chlamydospore absent Chlamydospore abundant
medium

Campanha et al., 2005, Oral Diseases

{ C. dubliniensis:
nadbytek
|chlamydospor na
koncich kratkych
| pseudohyf

C. albicans: na delSich
hyfach Ci pseudohyfach
jen jedna terminalni ;
chlamydospora




Mikromorfologie - Kolonie
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Napf. odliSeni C.d. od C.a.: 24h kultivace na Staibové agaru pfi teploté 37 C
(a) C. dubliniensis (b) C. albicans



ATCC 10231(C. albicans) at 48 h. ATCC 13803 (C. tropicalis) at 48 h.

C. albicans/. tropicalis

C. crusei/C. glabrata
A

Agar Basis of differentiation C. albicans C. dubliniensis

Tetrazolium salt medium Colony color determined by  Pale pink to whitish Red to maroon colonies

the ability to reduce the colonies
tetrazolium salt
Chromagar Candida Colony color determined by Light green, light-blue Dark green colonies
(Chromagar, Pans, France; f-N-acetylgalactosa- or blue green colonies
M-Tech Diagnostics Ltd, minidase activity
Cheshire, UK)
Candida ID (BioMerieux, Colony color determined by  Blue-green colonies Dark-bluish green colonies
Marcy I'Etoile, France) hexosaminidase activity

and other chromogenic
substrate




hemokultura, kvor ostatni Kliinicky materidl

Y

chromogenni agar

Y

e ntifikace

Latexova aglutinace
C. dubliniensis  C. albicans

B

s dirubiu?

http://www.sciencedirect.com/science/article/pii/S0732889
305003561




* Fenotyp — fyziologie

* Teplotni stabilita

* Asimilace

» Fermentace cukru
 Utilizace dusiku

Quiside

« Hydrolyza moc€oviny

(napt. C. dubliniensis neni schopna S:u':f’ate S
utilizovat D-xylézu, D-trehaldzu, oo ST A
methyl-a-D-glukosid —chybi B-D- A AR AR
glukosidazova aktivita; C. albicans S SR
neni schopna utilizovat glycerol) w

Dihydroxyacelone =+ Glyceraldehyde 3-phosphate

f TP
phosphate it

Lty 1,3-diphosphoglycerate
Phenotypic criteria C. albicans C. dubliniensis Ethanal +—WWA—— Ethancl,” A DF- ) I\**‘TF’
oy 3-phosphoglycerate
A
PGM
Growth at 42 to 45°C T - End Acetaldehyde 2—phan;phi>g:yc;era:@
ENO
prﬂducts Phasphoenol pyruvale
FDC
FYK I\v ATP
. CO; +—vna— L0, Pyruvate
Growth on hypertonic + —

Sabouraud broth

http://www.responsiblebusiness.eu



Jsou k dispozici komercni
soupravy pokryvajici urcité
kvasinkové druhy

- Fumouze Diagnostics
- ELItech

- M-tech diagnostics

- Bio-Merieux
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C dublimlensis . albicans C. glabrata

ELIchrom FUNGI or FUNGIFAST*

+24to72H

FUNGIFAST® or FUNGIFAST® AFG

+24to72H

C. albicans or C. dubiimiensis?
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ELIMach
bl Microbiology Reagents



Laboratorni kvasinkove kmeny

S. pombe - ,,501“
Genotype: h- ura4-D18 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/lMATa leu2-3,112 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

Dvojhybridni Strain Genotype References
systém: AH109 MATa, trp1-901, leu2-3, 112, ura3-52, his3-200, James et al, 1996;
gal4A, gal80A, LYS2 - - GALT,,s-GAL 17474-HIS3, A_Holtz, unpublished

GAL2,,o-GAL2,1,-ADE2,
URA3 - - MEL1 s MELT 1pslac

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;
rp1-901, leuz-3, 112, gald-542, gal80-538, cyh'2, C_ Giroux, pers. comm.
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

Chromosom Il
(nejmensi)

CEN, ARS, TEL, Ty1-5
obsahuje MAT lokus

Nomenklatura pro S.c.:
YCRXXw:

Y=yeast

C= 3. chromosom
R= pravé raménko
XX=poradové Cislo
w/c=Watson/Crick

LEUZ2 — gen
Leu2p - protein
leu2-A1 — delece
leu2-1 — mutance
(identifikaCni Cislo alely)
LEU2::HIS3 — inzerce
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Proc. Natl. Acad. Sci.

ARS314
Strain Genotype References
AH109 MATa, trp1-901, leu2-3, 112, ura3-52, his3-200, James et al., 1996;
galdA, gal80A, LYS2 - - GAL1y,s-GAL 11,74-HIS3, A Holtz, unpublished
GALZ2,,o-GAL2,,,-ADE2,
URA3 - - MEL 1, -MEL1 1yps-lacZ
Y187 MATe, ura3-52, his3-200, ade2-101, trp1-901, Harper et al., 1993
leu2-3, 112 galdA, met-, galS0A,
URA3 - - GAL 1y5s-GAL 11 ,7,-lacZ
CG-1945 MATa, ura3-52, his3-200, ade2-101, lys2-801, Feilotter et al., 1994;
trp1-901, feu2-3, 112, gald-542. gal80-538, cyh'2, C. Giroux, pers. comm.

LYS2 : GAL T, ue-GAL T1,7,-HIS3,
URA3 - * GAL4 17 persixay-CYC lrara-lacZ


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

Auxotrofie - selekce

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 Glu to a STOP
Cold sensitive; high
his3-200 o frequepcy of petl‘te I kb deletion, (~205 to 835) Struhl 1985; Fasullo and Davis
T formation, especially 1988
during transformation.
GTT-to-GCT missense change at
codon 69,
G insertion at nucleotide 249, Hinnen et 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

Y187

CG-1945

MATa, trpi1-901, leu2-3, 112, ura3-52, his3-200,
galdA, gal80A, LYS2 : - GAL T j4s-GALT1474-HIS3,
GALZ 4 GALZ r474-ADEZ,

URA3 - - MEL1us-MELT rura-lacZ

MATo, ura3-52, his3-200, ade2-101, trp1-807,
leu2-3, 112 galdA, met-, galS0A,
URAS3 - GALT jpg-GAL 11p1a-lacs

MATa, ura3-52, his3-200, ade2-101, lys2-801,
trp1-901, feu2-3, 112, gald-542. gal80-538, cyh'2,
LYSZ ;" GALT u5-GAL 11 41a-HIS3,

URA3 ©  GAL4 17 merspuay CYClrpra-lacz

James et al_, 1996;
A Holtz, unpublished

Harper et al.,, 1993

Feilotter et al., 1994;
C. Giroux, pers. comm.



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 (~50
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
vy 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)



Table 1 | Nomenclature in the two yeast species

5. cerevisiae

Wild-type gene YFGT
Deletion (null) mutant Ayfgl yiglA
Recessive mutant yigl-1
Dominant mutant YFGT-2
Protein Yigl YFG1p

&. pombe
yig1*

Ayfgl wiglA
yigil-1
yigl-2

Yigl viogip

¥ig typically means “your favourite gene’. The 'p’ designation for proteins {for example, Yigip)is
occasiondly usad. 5. corevisiae, Saccharomyces carevisiae of budding yeast; 5. pombea,
Schzosaccharomyces pambe or fiszon yeast.

Table 2 | Corresponding tools in the two yeast species

5. cerevisiae 5. pombe
Regulated promoter GAL (galactose regulated) nmif (thiamine regulated)
Plasmid replication ARS1 or 2p ars]
origins
Auxotrophic markers
Uraci, orotidine 5"-phosphate  URA3 urad*
decarboxylase
Select against with 5-F0OA
Leucine, B-izopropyimalate LELZ leul*
dehydrogenase
Adenine, phosphonbosyl- ADE? adeb*
aminoimidazole
Accumulates red colour

2 (2 micron), an andoganous plasmid DA molaculs found in some yeast colls, with a
circumfarance of 2p; B-FOA, B fluoro-oroic acid. 5. conovisi@e, Saccharomyces carewvisiag or
budding yeast; 5. pomibe, Schifosaccharomyces pombe of fission yeast.

Forsburg, NRG, 2001



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




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)




ProcC kvasink% pro vyzkum?

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

Vytvari kolonie na plotnach - mikrobiologické metody (otiskovani
ploten, kapkovaci test =>toxiny v plotnach — HU, MMS ...)
Stabilni haploidni i diploidni formy

Haploidni bunky Ize kfizit na diploidni (heterozygotni mutanty)

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

Lze transformovat DNA (plasmidy i linearni DNA)
Centromerické a multicopy plasmidy

Vysoka frekvence homologni rekombinace (linearni DNA)
Lze pripravovat deleCni a mutantni kmeny

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

Control (28°C) 0,5 mM HU 1 mM HU
wild-type '

R254E

cdsl

double



Techniky barveni
— DNAJjadro — DAPI
— aktinovy — phaloidin
— bunécna sténa — calcofluor
— Endocytéza ->vakuoly — FM4-64
— Mitochondrie, ER - DiOCjq
(3,3 dihexyloxa  iroles g R -
— proteiny tag

Techniky syn

S.c. ma kompaktni genom — knihovny s genomovou DNA (neni
treba cDNA)

Kompletne osekvenovany genom (genomové aplikace)
EuroFan projekt — delece vSech S.c. genu (+GFP, +2-hybrid)
MikroCipy - expresni profily za ruznych podminek

Rada buné&énych déji/mechanismu ma analogii v procesech v
savcich bunkach (lidske geny testovany v kvasinkach - nemoci,
metabolismus,regulacni mechanismy) — priprava mutant



Integrativni plasmidy

- nemaji CEN ani 2um casti

Sig mcs

Transcription
Termination (TT)

Not | or
Bgl Il

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
Bgl I~

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



Transcription

Not | or Termination (TT)

Bgl Il

Not | or
Bgl

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 (SN
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



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 ...)

S~ geneticin (G418, 100ug/ml)
[ kammx ]

\_ ‘ —\ 1.PCR
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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




MX6 kazety

- nourseothricin (CloNAT) — inhibitor ribosomalni proteosyntézy =
miskodovani (Streptomyces noursei), rezistence pomoci nat1 genu (N-
acetyltransferasa — monoacetyluje cloNAT)

- hygromycin B — inhibuje translokaci v priabéhu translace (aminoglykosid
z Streptomyces hygroscopicus), rezistence kddovana hph genem z
Klebsiella pneumoniae

- phleomycin — interkaluje se do DNA a zpusobuje DSB (zlomy,
glycopeptid z Streptomyces verticulus), rezistence kddovana ble genem z

S. hindustanus)

P2 pacl ggi Pmel
\ nat ——— TTEF EcoRV pFA 6a-natMXe 1.2kb

» Prer

Hentges et al.: Yeast, 2005  BamH |
Goldstein et al.; Yeast, 1999 R1

F2 Bglll FPmel

Pacl
N\ EcoRV
Prer hph : Trer |4 pFA6a-hphMX6 1.7kb

BamH |

R1
F2

Pacl pgi| Pmel
\—> Prer ble Trer EcoRV pFA6a-bleMX6 1kb

BamH | \

R1

Spole€na struktura kazety — moznost zamény kazet (tytéz primery)



Delece genu pomoci transposon

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

'l-.-‘_-“
insertions in yeast ~ e
S
DMNA, generated in Norl Ncn:!‘l

E. coli yt—:-ast DMA

Prepare DNA from ﬁ;\ns,dm

(=R === = = ]

individual plasmids PR
s

Citlivé ...

Cut with Notl;
transform yeast

@O ’ @O ng

ﬂ gg{agger Defekt bunécné stény

MacDonald et al.: Nature, 1999



Cre rekombinasa
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&5 ' \ ORF
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1. Transformation {r,.,“ﬁ orE
SH4T
T TR L. Prometer induction F
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IR e TR 3
x"ﬁ % ORF ‘ﬁ._... T\_:
f ] ORF 1 \

X W kv T /Postup Ize pouzit nékolikrat se stale stejnym
“‘ax_xﬂ- ORF ! 'fﬁ;*’ markerem
ERRALE Nevyhoda pro genetické studie (marker

Guldener et al, NAR (1996) nekosegreguje s mutaci)



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



Testy fenotypu-funkce

Aszav'growth conditions

e ——

YPD + & MM caffaine

Whitevrad colour on Y PD

Cyckcheximide hyparsansitivity: YPD + 0.08 pgmi~' cycloheximide at 30°C LI_ ' 1
I ]] 1 r
L)

YPizkcerol

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

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

Benamy hypersensitivity: YPD + 10 poml-' benommd I Mikrotu bUIy - »
YPD + S-bromo-d-chlore-2-indoly phosphate at 37 50 !
YRD + 0,001 % methana blua at 30°C ! - “u

e B2yl resistance: YPOD + 20 pamb! benomd EE” Fl'
YPD at 237 °C | ts

YPD + 2mk EGTA

YPO + 0.008% MMS
- | Oprava DNA

YPD + Tamh hydrosoaaraa

YPD at 11°C | cS

| N T S —

Calcoflucr resistance: YPD + 0.3 pomi' cakeofluor at 30°C

Cyolheximids resistance: YPD + 0.3 uoml™ cycloheximide

Hyparhaploid invasiwa 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 kmenu (kvuli esencialnim gentiim — viz dal)
~ 5000 homozygotnich dele¢nich kmenu (+ ~ 1000 esencialnich genu)
(neesencialni — rast za specifickych podminek nebo redundantni procesy)

3%

- Lethality {Giasver et al, 2o002)

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

Growth defact in this study 630

[ ] Mo phenotype in this stuchy

- Podobné profily svédci o funkéni podobnosti e
Ubiquitin-depandant (P<10%) \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
PEXS e 4 E | e
pEKEE e 10—?] ESSI:'I:II ?I n — Golgi
PEX49 . (P<10) —— ?Bpa‘li'aoti?
PEX14
_'F;Efﬁ C - /—I\\E e
152 - o
Peroxisome YJL241C e Roguatin d(—\\f N
(P=Ex -||:|-EE:| PEXA (P <1012 ITPH?QS—HG‘;” ':' Nudleus

Sansitive 440 hamozvaous experiments

Resistan (N

- Testovano ~400 malych molekul
a stresovych podminek (-aa ...)

- Celkem provedeno ~ 6milionu
testd

- multidrug resistance (MDR)
pokud byl gen potrebny pro
resistenci vuci >20% z

testovanych latek
B

Membrane
(P<104)

Erdosome

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