5a. Produkce rekombinantnich proteini v kvasinkachPichia pastoris

Prenosu DNA do hostitelskych bek lze také vyuzit k tvorb produkfi prenasenych
gem — a tocasto ve velkém mnozZstvi. Nestji jsou vyuzivany bakteri€&scherichia coli,
které jsou vyhodné pro svou neng&most, velké vyzky produkfi i jednoduchou manipulaci
v primyslovych ngtitcich. Zasadni nevyhoda prokaryot jako produtexibgennich protein
spaiiva predevsim v tom, Ze neumadi posttransléni modifikace eukarotickych protein
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Obr. 61. Schémaifpravy rekombinantnich proteirv bakteriich.

- http://www.genome.gov/DIR/VIP/Learning_Tools/gewetilustrations.html



Tento problém odstranilo zavedeni eukaryotickychdehavych systérin - zejména
kvasinek. ProtoZze &iné druhy Saccharomyces cerevise a Schizosaccharomyces pombe
neobsahuji vhodny silny a indukovatelny promotgiputné najit takovy druh, ktery bude
spliovat tyto gedpoklady. Tim se stala v 80. letech metylotrofwd@dinkaPichia pastoris.

V piipad, ze Zivné médium neobsahuje jiny zdroj uhliku negtanol, aktivuje se promotor
genu pro alkohol oxidazu 1/2 (AOX1/2). Pokud je pauohtrolou tohoto promotoru gazeny
jiny gen, dochéazi kjeho silné expresi. DalSi vyhd®l pastoris spa@ivaji ve schopnosti
dosahovat vysokych hustot (>150g suché hmotngsij@finoduché genetické manipulaci

pomoci metodami znamych z biologe cerevisie a navic diky sile a specifitAOX

promotoru existuje i moznostijmyslového vyuziti.

Obr. 62.Pichia pastoris

— http://www.fz-juelich.de/ibt/ferm/curvers.html
— www.biochemistry.tugraz.at/GD/Pichia.gif’

— Www.invitrogen.com




Principy pouzitiP. pastoris shrnulJ. A. Gatehouse

— http://silver-server.dur.ac.uk/Teaching/Express®ystems/Menu.html

HETEROLOGOUS EXPRESSION SYSTEMS FOR PROTEINS

Figure 1 - Flowchart of Expreasion in Fielido pastiris
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Obr. 63. Postup tvorby rekombinantniho proteirii pastoris (Gatehouse)



HETEROLOGOUS EXPRESSION SYSTEMS FOR PROTEINS

Modern expression vector systems for Hcfraare integrating plasmids - that is, they are designedto

integrate the expression construct containing the desired gene (and a selectable marker) into the host
genome by a recombination event. The resulting transformant is stable.

Exam ple shown uses hisd selection- i.e.
host strain is a histidine auxotroph.
Antibiotic selection is also available.

AOX1 or aox1::ARG4 Pichia Genome (his4)

@ Multiple insertions at this locus are also possible
(and may be desirable)

5" AOX1or aox1::ARG4 TT

Expression Cassette

Obr. 64. Piprava expresni kazety (Gatehouse).



HETEROLOGOUS EXPRESSION SYSTEMS FOR PROTEINS

A Frchia expression vector:
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Obr. 65. Piprava vektoru proifpravu rekombinantnich kvasinek (Gatehouse).
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Obr. 66. Z&lereni regul&ni sekvence pro signalni peptid umoje transport vytvieného proteinu
mimo buiku do vrgjSiho prostedi, coz vyraz&iusnaduje jeho purifikaci (Gatehouse).



HETEROLOGOUS EXPRESSION SYSTEMS FOR PROTEINS

Expression of constructs in Pichra
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Obr. 67. Schéma produkce rekombinantnich prétefivasinky jsou kultivovany ypritomnosti
glycerolu (médium BMGY) nebo jiného zdroje uhliko dosazeni optimalni hustoty. Poté
médium zardnéno za jné, obsahujici jako zdroj uhliku metanol (tzv. BMM Dochazi
k aktivaci AOX promotoru a zahdjené exprese getarylbyl za & zatlerén (Gatehouse).



HETEROLOGOUS EXPRESSION SYSTEMS FOR PROTEINS
Proteins expressed in A/chis and secreted into culture supernatant are
soluble and fully functional
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Obr. 68. Analyza ziskaného produktu nejasgji je vyuzivanad chromatografie,iipadré
westernovy blotting (Gatehouse).




HETEROLOGOUS EXPRESSION SYSTEMS FOR PROTEINS
Schematic diagram of setup for automated fermentation of Fichis pasioris
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Obr. 69. Vyhodou produkce protéinv P. pastoris je i moZnost vytvieni automatickéh
ferment&niho provozu (Gatehouse).



A Commercial Laboratory-Scale Fermenter
suitable for Pichia pastoris
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This lab-scale fermentation apparatus is suitable for walumes fram S00m|
- % litreg; the equipment enables temperature, pH and digsolved oxygen
concentration to be continuously monitored. Fermentation can be
optimised by maintaining optimal pH and oxygen concentration, and feeding
carbon source {glycerol) and inducer {methanol) at optimal rates,

(with thanks to Infors AG)

Obr. 70. Kometn¢ dodavany laboratorni bioreaktor (fermentor).



mannose structure an the standard “core” d
complex carbohydrate side chains, as found
eukaryotes (e.g. PHA below).

Glycosylation of recombinant proteins expressed in Ffciia pasioris.

Féogdzcarries out N-glycosylation efficiently, but the carbohydrate side chain

generally differs from that found in the “natural” protein, being a simple branched
isaccharide. Séofddzcannot produce

in many glycoproteins from higher
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Obr. 71.Rada drufi kvasinek pipojuje kproteimim rizré dlouhé oligosacharidovéetizce.
VyhodouP. pastoris je to, Ze strukturasthtotetzci je relativie nekomplikovana a jejich déll
negresahuje 30 cukernych zbyitkGlykosylace proteinu fize zasadnim Zgobem zrénit jeho
konformaci i funkci. Obvyklym sacharidem Yipad P. pastoris je manéza.
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Obr. 73. Piklad oligosacharidovéhi@ttzce
sloZzeného zegti zbytkd mandzy.

— www.glycotech.com




5b. Priprava rekombinantniho proteinu SRANKL (solubilni RANKL) pomoci
kvasinek P. pastoris

Pouzité roztoky:

1. Yeast extract/peptone

10g YE + 20g Peptonu do 700ml $#D, autoklavovat 20min/liquids
Uchovani: 4°C/2résice

2. 1M K,;HPO4KH ,PO4
132ml 1M K;HPO4+ 868ml 1M KH,PO,, pH = 6 (HsPOJ/KOH) autoklavovat
20min/liquids
Uchovani: RT/1rok

3. 10X Yeast-Nitrogen Base
1349 YNB /s (NH4)SO, bez aminokyselin/ do 1l KO sterilizovat filtraci
Uchovani 4°C/1rok

4. 500X Biotin
20mg biotinu do 100ml HO, sterilizovat filtraci
Uchovani 4°C/1rok

5. 10X Glycerol (GY)
50ml Glycerolu do 450ml HO, autoklavovat
Uchovani nésice-rok

6. 10X Methanol
5ml methanolu do 95ml BO, sterilizace filtraci
Uchovani: 41C/2rsice

BMGY
700ml YE/peptone (RT)
100ml 1M KHPQOy/KHPO,
100ml 10X YNB
2ml 500X Biotin
100ml 10X GY

Uchovani: 4°C/2 rgsice, lépe alefjpravit vzdycerstvé

BMMY
700ml YE/peptone (RT)
100ml 1M KeHPOQWKH PO,
100ml 10X YNB
2ml 500X Biotin
100ml 10X Methanol



Postup:
Faze proliferace:

Zahajit 6 minikultur v 6ml BMGY v 50ml zkumavkactaleon
Kultivace ON/300rpm/30°C

Nasledujici den kultivace 6X 200ml z 6 minikulturll Erlenmayer. hgach nebo 3X
400ml ze 3minikultur v 2| Erlenmayer. Bleach.

Zmgetit OD t0/600nm, kultivovat 300rpm/30°C ON. Populasezdvojnasobi kazdé 4hod.

Nasledujici den odebrat alikvotiedit jej 5X nebo 10X podle kultury, zffit ODgoonm
musi byt mezi 0,5-1, optimum 0,8

Faze indukce:

Cfg. 15min/4°C/4000rpm ve sterilnich zkumavkachltiity jsou v induknim médiu 5X
koncentrované, tedy pelet z 200ml kultury resuspeat ve 40ml BMMY v 500ml
Sterilni Erlenm. bace. Kultivace 30°C/400rp/24hod.

Ziskani rekombinantnich proteini: (SRANKL)

Cfg. kultury 15min/4°C/400rpm
Dialyzovat supernatant proti 51 PBS ON-24 hod./4{@romichéavat)

Pripadre dialyzovat proti 51 Alpha-MEM (promichévat) 12hod.

Filtrovat 0.22um, alikvotovat



