Molekularni biotechnologie C.6b

« ZvysSeni produkce rekombinatniho proteinu.



Dalsi postupy vedouci ke zvyseni produkce
rekombinantniho proteinu

« Jsou zameéreny na stabilitu proteinu



Cizorodé proteiny

« Se v heterolognich bunkach vyskytuji v malych
mnozstvich

« Byvaji degradovany proteazami



Degradaci proteinu lze zabranit

« Kovalentnim pripojenim cizorodeho proteinu k stabilnimu
hostitelskému proteinu

« Touto kombinaci — nazyvanou fuzni protein — se ochrani
klonovany genovy produkt pred proteazami hostitelskych
bunéek

» Klonované proteiny jsou odolné vuci degradaci
proteolytickymi enzymy, jsou-li soucasti fuzniho proteinu,
zatimco samostatné proteiny jsou citlivé na proteolyzu



Fuzni protein - definice

e Fuzni protein: hybridni produkt vznikajici expresi
sekvence vytvorené fuzi 2 genu technikami
rekombinantni DNA



Fuzni proteiny

« Jsou konstruovany na urovni DNA
 Ligaci kddujicich oblasti 2 gend
* Vyuzivaji se k tomu fuzni vektory



Schema klonovaciho vektoru pro fuzni protein
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Figure 6.9 Fusion protein cloning vector. The plasmid contains an ampicillin e
sistance (Amp’) gene as the selectable marker, a DN A sequence encoding the N-ter-
minal segment of the E. coli outer membrane protein (ompF), a restriction endonu-
clease site (Abcl) for cloning, and a truncated B-galactosidase gene (lacZ). The clo
gene (Gene) is inserted into the Abcl site. After transcription and translation, a
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Fuzni protein jako finalni produkt

« Muze byt vhodny pro dalSi aplikace (napfr. v diagnostice)
 Nemusi byt vhodny (napf. pro klinické pouziti)



Odstépeni cilového proteinu od fuzniho partnera

Lze docilit specifickymi proteazami

Cilové misto rozpoznavané proteazami (napr.
aminokyseliny lle-Glu-Gly-Arg rozpoznavané faktorem
Xa) se pfipojuje k proteinu na urovni DNA (tzv. linker) a
tvori soucast fuzniho vektoru

Cilové misto rozpoznavané faktoremXa se v nativnich
proteinech vyskytuje vzacné a proto se s uspechem
pouziva ke Stépeni fuznich proteinu.

Obr.



Proteolytické stépeni fuzniho proteinu faktorem Xa

Figure 6.8 Proteolytic cleavage of a fusion protein by blood coagulation factor X,
The factor X, recognition sequence (X, linker sequence) lies between ﬂ"wr ;‘I.I'IHI["IUIL’IﬂLi
sequences of two different proteins. A functional cloned gene protein (with Val at
its N terminus) is released after cleavage.
Site of
cleavage of
factor X,
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... Thr-Ala-Glu-Gly-Gly-Ser-lle-Glu-Gly-Arg-Val-His-Leu . . .




Fusni klonovaci vektor pET 102

* Obsahuje stépné misto pro jinou proteinazu —
enterokinazu — ktera umoznuje odstépit fuzniho partnera



Fuzni proteiny mohou byt pouzity

* Pro purifikaci proteinu
« Napf. s vyuzitim imunoafinitni purifikace

* FuUzni partner se nazyva markerovy peptid



Imunoafinitni purifikace proteinu

Figure 6,11 Immunoaffinity chromatogra phic purification of a fusion pro- 1 Concentrate secreted protein mixture
tein. An antibody that binds to the marker peptide of the fusion protein o
(anti-marker peptide antibody) is attached to a solid polypropylene sup- seeititereukin.

port. The secreted proteins are passed through the column containing the s

bound antibody. The marker peptide portion of the fusion protein is bound O
to the antibody, and the other proteins pass through. The immunopurified Marker @
fusion protein can then be selectively eluted from the column by the addi- peptide 8

tion of pure marker peptide.
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Priklad fuznich partneru usnadnujicich purifikaci cizich

proteinu

Table 6.3 Some fusion systems used to facilitate the purification of foreign

proteins produced in E. coli

Fusion partner Size

ZZ 14 kDa
His tail 6-10 aa
Strep-tag 10 aa
PinPoint 13 kDa
MBP 40 kDa
f-Lactamase 27 kDa
GST 25 kDa
Flag 8 aa

Ligand

G

Ni*'
Streptavidin
Streptavidin
Amylose
Phenyl-boronate
Glutathione
Specific MADb

Elution condition

Low pH
Imidazole
Iminobiotin
Biotin

Maltose

Borate
Reducing agent

Low calcium

Adapted from Nygren et al., Tremds Biotechnol. 12:184-188, 1994,

Abbreviations: aa, amino acids; kDa, kilodaltons; 27, a fragment of Staphyloccus aureus protein A; His,
mistidine; Strep-tag, a peptide with affinity for streptavidin; PinPoint, a protein fragment which is biotiny-
iated in vivo in E. coli; MBP, maltose binding protein; GST, glutathione S-transferase; Flag, a peptide recog-
nized by enterokinase; MAb, monoclonal antibody



Specialni fuzni proteinové systémy

Byly vyvinuty pro skrining cDNA knihoven, které
obsahuji velky pocet klonu

Umoznuji vyhledavat vzacné exprimovane, ale dulezité
proteiny kodované cDNA

Molekuly cDNA jsou klonovany do genu kodujicich
povrchovy antigen faga M13 (gen kéduijici protein lll)
nebo do genu kodujicich pili bakterialnich bunék

Po transkripci a translaci je fuzni protein inkorporovan do
povrchovych struktur faga nebo bakterie, kde je
detekovan imunologicky

Obr. Rekombinantni fag M13



Rekombinantni fag M13 s fuznim proteinem

Figure 6.12 Recombinant bacteriophage M13 displaying a tusion protein consist-
ing of the target protein and phage protein pllL

M13 coat protein Protein plll

Phagemid Target protein



Zvyseni proteinové stability

* Lze dociliti pfitomnosti vhodné AK na N terminalnim
konci proteinu

* Viz enzym beta-galaktozidaza a jeho stabilita v zavislosti
na aminokyselinach na N terminalnim konci



Urc€ita aminokyselina na N konci zvySuje zivotnost proteinu

Table 6.4 Stability of f-galactosidase with certain
amino acids added to its N terminus

Amino acid added Hali-life
Met, Ser, Ala 20 h
[hr, Val, Gly 20 h

lle, Glu

30 man
['yr, Gln

1) min
Pro 7 min
Phe, Leu, Asp, Lys 3 min
Arg 2 min
Adapted from Bachmair et al., Science 234:179-186, 1956



Vhodné aminokyseliny

 Mohou byt snadno inkorporovany do klonovaneho
proteinu tak, ze se jejich sekvence pfida ke
kKlonovanemu genu



Proteiny s dlouhou zivotnosti

« Se akumuluji v bunkach a tim se zvysuje vytézek
produktu

 Plati to jak u prokaryontnich tak u eukaryontnich
proteinu



Stabilitu proteinu lze zvySovat zménou oblasti PEST

Jsou oblasti proteinu bohaté na prolin (P), glutamovou
kyselinu (E), serin (S) a threonin (T)

UrCené Casto uvnitr buniky k degradaci

Daji se zménit technikami genovych manipulaci (cilena
mutageneze) a tak zvysit stabilitu proteinu

Zmeny AK nesmi ovlivnit funkci proteinu



