I[zolace DNA 7z kvasinek

Jana Kopecka
223187@mail.muni.cz

Oddéeleni mikrobiologie a molekularni biotechnologie
UEB PrF MU



Obsah

1. Proc?
2. Kvasinky
3. Izolace - postupy

4. Kontrola a dalsi pouziti



Doporucena literatura

o0 Prednaska !

O

Podrobné&ji napr.:

Sambrook a Russell (2001): Molecular cloning, a laboratory
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Giudici a Pulvirenti (2002): Molecular methods for
identification of wine yeasts.
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Proc¢ izolovat DNA /RNA z kvasinek?

O bézné mikrobiologické a biochemické testy jsou cCasto
nepresné a nedostatecné

o testy mohou byt ovlivhény kultivacnimi podminkami
o jednotlivé rody Ci druhy maji shodné Ci variabilni vysledky

o — analyza sekvenci evoluéné konzervativnich gend &i
oblasti na DNA

O nejcastéji oblast ITS (Internal Transcrlbed Spacer), ktera se
nachazi mezi podjednotkami genu pro rDNA, 18S, 5,8S a
26S (chromozom XIl)



I'TS region

Schématické znazornéni ITS, NTS a D1/D2 regionu (Giudici a Pulvirenti, 2002, upraveno)
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(zdroj: ttp://www.biomedcentral.com/1471-2415/8/7/figure/F1?highres=y)



Proc¢ izolovat DNA /RNA z kvasinek?

v v 7 V7 . . . (o]
o Overenl pritomnosti mikroorganizmu
0 Porovnani + klasifikace

o PCR - klonovani, exprese genu

MEDNA
chromozomalni DNA
RNA

plazmidova DNA
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Kvasinky

o Eukaryota, heterotrofni

o Siroké vyuziti (potravinarstvi, farmacie, medicina,
modelové organizmy, atd.)

o Ale i patogenni kvasinky

o,

o Genom: S. cerevisiae 12 Mb, 16 chromozomu (1996)
S. pastorianus 25 Mb, 36 chromozomu (2009)



Bunécna stena kvasinek

0 OdliSné slozeni od prokaryot!!!!
O Tvorba jizev - puceni (chitin)

o Shlukovani (i s bakteriemi), rozpoznavani bunék
opacného parovaciho typu, pfilnavost k
povrchum, ...

o polysacharidy (B8-1,3-glukan, B-1,6-glukan)

glykozylované bilkoviny (manoproteiny)
chitin



Mannoproteins

Chitin [31,3-and 1,6-

glucan network

Bunécna stena kvasinek
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I1zolace DNA - obecné

o Zisk kultury + nardst bunék
o Odstranéni bunécné stény

o Lyze bunék

o Izolace a precisténi DNA

o Oveéreni gelovou elektroforézou



I1zolace DNA — fenol 1.

1.  Promyti bunék vodou a EDTA (vyvazani iontQ, které jsou
potrebné pro funkcnost nukleaz)

2. Mechanické rozbiti bunék, sonikace nebo
enzymaticka lyze bunécné steny
- hydrolyza poly-B(1—3-)glukozy

Q Lytlkéza (endoglukanaza, proteéza)
2 Zymolaza

(B-1,3-glukan laminaripentaohydrolaza, B-1,3-glukanaza, protedza, mananaza)

d B—d—glukuronidéza (glusulase)



Izolace DNA — fenol 11.

3. Tvorba sferoplastu
(protoplastu)

4. Lyze - EDTA proteinaza K, 10 % SDS (rozpousti tuky ..
naruseni membrany)



Izolace DNA — fenol I11.

5. Pridani fenolu a nasledné smési izoamylalkohol:chloroform
v pomeru 1:24
(ve které se rozpousti fenol a tedy vymizi z vodné faze)

6. Rozdéleni smési na spodni organickou a horni vodnou (s
DNA) fazi, mezi nimi jsou vysrazene proteiny
Illodpipetovani Spickou s ustrfihlym koncem
(stfizné sily, velikost a po¢et chromozomu)
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Precisteni DNA

o K hrubému lyzatu se prida 0,7 objemu
izopropanolu/etanolu

o Vysrazeni pri -20°C

o Centrifugace DNA pri vysokych otackach

o Vysuseni, rozpustéeni
— zakoncentrovani
(TE pufr, voda, 10 mM Tris)

o Uchovani pri 4°C
(zmrazeni mUze poskodit chromozomy)




Izolace DNA - kity

O

O

Bez fenolu, vétsinou ,silika kolonky™
Mechanické X enzymatické rozbiti bunek

Vétsinou neobsahuji enzym pro rozbiti bunécné stény - nutno
dokoupit!

Casto je tfeba namichat pufr pro rozbiti bunék (neni soucasti kitu)
Niz$i vytézky, stabilita, kompaktnost chromozomd

Pro jednorazové stanoveni dostacujici, pro dlouhodobou
- - - \4 7 o -
manipulaci s DNA zvolit setrny zpusob izolace



IZOIHC@ DNA - klty NucleoSpin® Tissue procedure

) lysis
0o Jednoduche
o Rychlé binding
(ALE rozbiti bunécné stény)
o Nezndmé sloZeni roztokU
washing
o Drazsi v porovnani -
s fenolovou metodou
elution
o Nutno dokoupit enzym

A\

a namichat roztoky cloning

restriction analysis

/ l \H hybridization
PCR

fingerprint assays

Macherey-Nagel (Némecko)



Kontrola

o0 Gelovou elektroforézou
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M - velikostni standard
1,3 - hruby lyzat pred pridanim RNazy

500 2,4 - hruby lyzat po pridani RNazy
m . - 5,6 - precisténa DNA



Mitochondrie kvasinek

o ,,Bunécna elektrarna®™ — ATP

o Vnejsi a vnitrni membrana

O Pocet: 15 - 29 v zavislosti
na fyziologickem stavu bunky

DMA

o Velikost: 0,6 — 2,1 um




Replikace mitochondrii

Heritable units

Rpod1p, mtTFBp,

RNA-primed replication Mip1P, Rimip

Active ori

-
pss
RC replication

L cylro | Mhrip, ceetp |

mconc&m mers

Terminase like-
l machine

On©

Bud

(Solieri. 2010. Trends in Microbiol. 18:521-530)



mtDNA

o 85 779 bp u S. cerevisiae

o 70 578 bp u S. pastorianus

o 64 300 bp u S. bayanus

o RUzna velikost, poradi gend, ...

o Identifikace — RFLP, $té&peni genu pro cytochrom oxidazu, ...



mtDNA u rodu Saccharomyces

COX1

Mitochondrial genome
(85,779 base pairs)

21S BNA ATPase8

ATPase8 CYTb
b
Survivor Insertion Position of fragment | Characteristics of the original Qrientation
length on the mitochondrial | mitochondrial sequence
{nuclectides) | DNA sequence
34-11-89 (b) 65 14,804-14,868 COX1({intronic ORF ait) parallel
622pBS8 (a) 101 19,870-19,770 COX1(intrenic ORF ai3 encoding I-Scelll) | antiparallel
34-11-89 (a) 92 23,396-23,487 Intergenic region parallel
34pAT9 97 25,795-25,699 COX1(intron ai5 ) antiparallel
622pBSs8 (b) 52 30,114-30,063 Intergenic region (between ori7 and ORFS) | antiparallel
34pAS15 (b) 49 34,946-34,994 Intergenic region (between ori2 and parallel
tRNAgIu). G-C cluster
34pAS15 (a) 189 74,600-74,412 COX2and ORF1 antiparallel
34pAS16 7 7778977713 Intergenic region (between tRNAphe and | antiparallel
tRNAthr1)
3dpAST 47 79,020-79,066 Intergenic region (upstream of COX3) parallel

(Ricchetti et al. 1999. Nature. 402: 96-100.)
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(Nakao et al. 2009. DNA Research. 16:115-129)



Poradi gent na mitochondrit

(Saccharomyces sensu stricto; Groth et al. 2000)
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F1G. 3.—The origin of the Saccharomyces sensu stricto (4) and sensu lato (B) mitochondrial genome gene order. The sensu stricto progenitor
molecule has given novel gene order configurations by a transposition mechanism. The “transposed™ genes are underlined. The relationships
among some sensu lato mtDMNAs suggest that rearrangements have taken place via transpositions and/or inversions. However. note that while
transpositions can preserve the orientation of the transposed transcription unifs. inversions always change it. The genes involved in “‘transpo-
sitions™ and/or “inversions™ are underlined. Note that ATP6, ATPS, and COX] genes (shown in red) are physically linked in all examined

species.
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COX geny

Fig. 1A-C Map of the mito- RN A gene RNA fnet
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arized restriction endonuclease
site map of the approximately

um, which 1s arbitrarily repre-

57-kb long genome of S. uvar- Sall BamHI Hindlll Hindlll HindIll BamH1 BamHI Sall
o |

sented as starting at the unique 1 2 . 3 ‘ 4 5 ‘ 6 ‘ 7 ‘

Sall site; restriction sites in the B ‘ | ‘ | | ‘ | ‘ ‘ ‘ | | ‘ | ‘ ‘ ‘ ‘ | |

upper part produce the seven s n s Eus 0B e iE B I ¢ B He s

fragments listed in Table 2.

S=35all: H= HindIIl;: B = “— — —— 3 4 -

BamHI: C = Hincll: A = Aecl: C '%:.{31 . , < m_]mp . DX oxsa ! -y o

E =EcoRI: X=Xbal. For Accl HIE o . X ) ser e

and Xbal only some of the sites Al o T

have been reported. C indica- prise TSl

tion of the smallest restriction

fragments hybridizing to the 2 kb

probes listed 1n Table 1 —

(Cardazzo et al. 1998. Curr. Genet. 33:52-59.)



RFELP mtDNA

o Jiné % G+C oproti
chromozomalni DNA

— vhodné restrikCni enzymy

(Rainieri et al. 2008. FEMS Yeast Res. 8:586-596)
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Izolace mtDNA

O

O

O

Zisk kultury + rast bunék
Odstranéni bunécnée stény
Rozbiti/lyze bunék

Odstranéni zbytkd bunék a izolace mitochondrii
(na zaklade centrifugace)

Lyze mitochondrii
Izolace a precistéeni DNA

Overeni gelovou elektroforézou



