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Proteinj Protein

* Protein, polypeptid, bilkovina.

* Linearni polymer aminokyselin spojenych
peptidovymi vazbami.

* Funkce: katalyticka, regulacni, transportni,
zprostredkovani pohybu, obranna, strukturaini,
zasobni.
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Proteinogenni aminokyseliny
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Proteinogenni aminokyseliny
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Proteinogenni aminokyseliny

Tryptophan Tip

Tyrosine

Waline

21. aminokyselina — selenocystein, Sec, U

22. aminokyselina — pyrrolysin, Pyl, O
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Part 2, Section B: THE ONE-LETTER SYSTEM (revision and updating of [11])
3AA-20. THE NEED FOR A CONCISE REPRESENTATION OF SEQUENCE
3AA-20.1. General Considerations Regarding the One-Letter System

There are difficulties in using the three-letter system (3AA-14 to 3JAA-19) in presenting long protein sequences. A one-letter
code 1s much more concise, and 15 helpful in summanzing large amounts of data, in aligning and companng homologous
sequences, and in computer techmques for these processes. It may also be used to label residues mn three-dimensional
pictures of protein molecules.

The possibility of using one-letter symbols was mentioned by Gamow & Ycas [26] m 1938. Sorm ef al’ [27] systematized the
idea in 1961 (see, for example, [28]). and Dayhoff and Eck used one-letter symbols denved partly from the code of Som &f 2l
i their compilations of protein sequences ([29], latest edition [30]). IUB-IUPAC recommendations [11] were approved in 1968
on the basis of proposals of a subcommttee of W.E. Cohn, M. O. Dayhoff, E. V. Eck, and B. Keil, and these recommendations
are ziven here with no substanfial change.

PLLSASIVSAPVVTSETYVDIPGLYLDVAKAGIRDGKLOQVILNVPTPY
ATGNNFPGIYFATATNQGVVADGCFTYSSKVPESTGRMPFTLVATIDV
GSGVTFVKGQWKSVRGSAMHIDSYASLSAIWGTAAPSSQGSGNQGAET
GGTGAGNIGGGGERDGTFNLPPHIKFGVTALTHAANDQTIDIYIDDDP
KPAATFKGAGAQDONLGTKVLDSGNGRVRVIVMANGRPSRLGSRQVDI
FKKSYFGIIGSEDGADDDYNDGIVFLNWPLG

http://www.chem.gmul.ac.uk/iupac/AminoAcid/index.html
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Clustal Consensus :::. . .*%: * T t.o skkk ok kdkdek




Cne-letter Three-letter Amino acid
aymbol aymbol
Ala alanine
A3x aspartic acid or asparagline
Cys cy3teline
Aap B3partic acid
zlu glutamic acid
Fhe phenylalanine
Gly glycine
] histidine
iscleucine
lyaine
leucine
methionine
B3paragine
proline
glutamine
arginine
serine
threonine
valine
tryptophan
unknown or 'other' aminc acid
tyrosine
glutemic acid or glutamine {(or substances such as
d-carboxyglutamic acid and S-oxoproline that
vield glutamic acid on acid hydrolysis of
peptides)
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Noite on the Choice of Symbols

Initial letters of the names of the amino acids were chosen where there was no ambizuity. There are six such cases: cysteine,
histidine. 1soleucine, methionine, senne and valine. All the other amino acids share the mutial letters A, G, L, P or T, so arbitrary
assignments were made. These letters were assigned to the most frequently occumng and structurally most simple of the
amino acids with these initials, alanine (A), glycine (G), lencine (L), proline (P) and threonine (T).

Other assignments were made on the basis of associations that might be helpful in remembenng the code, e z. the phonetic
associations of F for phenylalamne and B for argimine. For tryptophan the double ning of the molecule is associated with the
bullcy letter W. The letters N and () were assigned to asparagine and glutamine respectively: D and E to asparfic and glutamic
acids respectively. K and Y were chosen for the two remaming amino geAc ¢ and tyrosine, because, of the few remaming
letters, they were close alphabetically to the iitial letters of the name @ avoided because U is easily confused
with V m handwntten matenal, and O with G, (), C and D in imperfect compwéerfnnt-outs, and also with zero. J was avoided
because it 1s absent from several languages.

Two other symbols are often necessary in partly determined sequences, so B was assigned to aspartic acid or asparagine
when these have not been distinguished; Z was smmilarly assigned to glutamic acid or glutamine. X means that the identity of
an amino acid 15 undetermined, or that the amino acid 1s atypical. See the Addendum for an alternative use of X

21. aminokyselina — selenocystein, Sec, U

22. aminokyselina — pyrrolysin, Pyl, O

http://www.chem.gmul.ac.uk/iupac/AminoAcid/index.htmi




Peptidova vazba
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Proteinogenni aminokyseliny

Stavebni jednotky proteinu: a-L-aminokyseliny.
20 standardnich proteinogennich aminokyselin.
Alifaticke (Gly, Ala, Val, Leu, lle).

(Cys, Met).
S OH skupinou (Ser, Thr).
Kyselé a z nich odvozené (Glu, GIn, Asp, Asn).

Bazicke (Lys, Arg).
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Jak se chovaji proteiny?
(v laboratori)

Limitované mnozstvi proteinu (cena, dostupnost).

In vitro mohou rychle ztracet aktivitu (nutna spravna
sekundarni, terciarni a nekdy i kvarterni struktura).

Mohou byt nestabilni (nékteré velmi nestabilni) mimo
své optimalni prostredi v bunce (organismu).

K vyrazné destabilizaci a denaturaci muze dochazet jiz
za laboratorni teploty (25 C).

...Zlobi.




Prace s proteiny

- VeétsSina savcich proteinl zacina denaturovat jiz pri
teplotach nad 40 C. Pri teplote 95 C dochazi k uplné
denaturaci témér vSech proteinti béhem nékolika minut.
K vyrazné destabilizaci a denaturaci muze dochazet jiz
za laboratorni teploty (25 C).

S proteiny pracujeme ,,na ledu®.




Prace s proteiny

* Proteiny jsou stépeny proteasami a peptidasami.
Optimum téchto enzymu je 37 C, za nizSi teploty se
jejich aktivita snizuje (ale jsou aktivnii pri4 C).
Proteasy se do vzorku dostanou neopatrnou manipulaci
a jsou take produkovany mikroorganismy.

Minimalizace kontaminace vzorku (ochranné pomucky)
a pouziti inhibitorl proteas.




Prace s proteiny

« VSechny vzorky jsou drive ¢i pozdéji kontaminovany
bakteriemi. Mikroorganismy si na proteinech pochutnaji
i pri4 C a produkuji proteasy.

Pridavek antibakterialnich latek (0,02-0,05 % azid sodny)




Prace s proteiny

* Proteiny jsou aktivni (a stabilni) v urcitém rozmezi pH.
A to muze byt pro nékteré proteiny velmi uzké...
Fyziologické pH pro vétsinu proteinti je cca 7,2-7,4.
Silné kyselé nebo zasadité prostredi proteiny
denaturuje.

Nutné kontrolované prostredi — pufry o vhodném pH.

PIDE SUO0I)S
aanl aSueso =




Prace s proteiny

* Proteiny jsou aktivni (a stabilni) v urcitém rozmezi pH.
A to muze byt pro nékteré proteiny velmi uzké...
Fyziologické pH pro vétsinu proteinti je cca 7,2-7,4.
Silné kyselé nebo zasadité prostredi proteiny
denaturuje.

Nutné kontrolované prostredi — pufry o vhodném pH.

Pufr, tlumivy roztok, ustojny roztok, ustoj:

latka (smés latek) schopna udrzovat stabilni pH po pfidavku silné kyseliny
nebo zasady do systému.

Priklad: slaba kyselinaljeji sul, HA/A".

,,PFirodni* x syntetické pufry. Pufry nesmi interagovat s proteiny nebo
interferovat s jejich funkci!




Prace s proteiny

* Proteiny vyzaduji pro svou aktivitu (a stabilitu) urcitou
koncentraci soli (ionta). Vysoka i nizka koncentrace soli
muze zpusobovat agregaci a precipitaci. Proteiny
vetsinou nejsou stabilni v Cisté vode.

Nutna optimalizovana koncentrace soli v roztoku.




Prace s proteiny

 Pri praci s nizkymi koncentracemi proteinti (< 1 mg/ml)
se muze vyrazné projevit ztrata zptiisobena vazbou
na steny pouzité nadobky (zkumavky).

Pokud je to mozné, Ize pouzit inertni proteiny (BSA,
cca 2 mg/ml), které vazbe zabrani.




Prace s proteiny

Protein LoBind Tubes

Pri pouiZiti téchto zkumavek dochazi k minimalnim ztratam proteind. V téchto
zkumavkach nedochazi k redukci akftivity enzymid ani Kk denaturacnim efektdm
zpusobenym vazbou na povrch beznych zkumavek. Priste jiz zadne trapeni se saturaci
povrchu BSA nebo silikonizaci béinych plastovych zkumavek pro praci s malymi
mnoistvimi proteind. Zkumavky jsou vyrobeny specialni technologii z nejcistsiho
polypropylenu.

Specifikace:

F
F
P
P

minimalni ztraty proteind (mené nez 3%, BSA 1 pg/ml)

vhitrnl povrch zkumavek nema Zadny potah (napf. silikonem)

bez DMA, DMas, RMas a PCR inhybitord (PCR clean)

vyrabéne jako Safe-Lock zkumavky ve velikostech 0.5 ml, 1,5 ml a 2 mil
vhodné i pro centrifugaci pfi vysaokych otackach



Prace s proteiny

* Proteiny mohou byt rovnéz poskozeny mechanicky
pri prilis energickém michani nebo trepani!

Nutna opatrna a jemna manipulace s proteiny.

Michacka




Skladovani proteinu

Storage Condition

Characteristic

Solution at 4°C

Solution in 25-50%
glycerol or ethylene

glycol at -20°C

Frozen at -20° to -80°C
or m liquid nmitrogen

Lyophilized
(usually also frozen)

Typical shelf life

1 month

1 year

Years

Years

Requires sterile
conditions or
addition of
antibacterial agent

Usually

Number of times a
sample may be
removed for use

Many

Once: repeated freeze-
thaw cycles generally
degrade proteins

Once; it 1s
impractical to
lyophilize a sample
multiple times

www.piercenet.com




Skladovani proteinu

Lyofilizace — mrazova sublimace.

Odstranéni vody ze zmrazeného vzorku za snizeného
tlaku.

Nedostatek vody zabranuje ristu mikroorganismu a
inhibuje enzymy (proteasy).

Neposkozuje vzorek v takovém rozsahu jako jiné zplUsoby
dehydratace (vysoka teplota, vysousedia).

Jednoducha rehydratace.

Lyophilized
(usually also frozen)

T —

No

Once: it 15
impractical to
Iyvophilize a sample
multiple times

www.piercenet.com




Skladovani proteinu

Storage Condition

Solution in 25-50%
Characteristic Solution at 4°C glycerol or ethylene
glycol at -20°C

Frozen at -20° to -80°C Lyophilized
or m liquid nmitrogen (usually also frozen)

Typical shelf life
1 month 1 year Years Years

Requires sterile
conditions or
addition of
antibacterial agent \

Usually

Once; it 1s
impractical to
lyophilize a sample
multiple times

Number of times a Once: repeated freeze-
sample may be Many thaw cycles generally
removed for use degrade proteins

\

Sterilni zkumavky, sterilizace filtraci.
Inhibitory proteas.

www.piercenet.com




Skladovani proteinu

Kryoprotektanty zabranuiji tvorbé
krystalkli ledu a poskozeni proteinu.

Storage Condition

Characteristic

Solution at 4°C

Solution in 25-50%
glycerol or ethylene
glycol at -20°C

Frozen at -20° to -80°C
or m liquid nitrogen

Lyophilized
(usually also frozen)

Typical shelf life

1 month

1 year Years

Years

Requires sterile
conditions or
addition of
antibacterial agent

Usually

Number of times a
sample may be
removed for use

Once: repeated freeze-
Many thaw cycles generally
degrade proteins

Once; it 1s
impractical to
lyophilize a sample
multiple times

www.piercenet.com




Skladovani proteinu

Storage Condition

Characteristic

Solution at 4°C

Solution in 25-50%
glycerol or ethylene
glycol at -20°C

Frozen at -20° to -80°C
or m liquid nitrogen

Lyophilized
(usually also frozen)

Tvpical shelf life

1 month

1 year Years

Years

Requires sterile
conditions or
addition of
antibacterial agent

Usually

Number of times a
sample may be
removed for use

Once: repeated freeze-
thaw cycles generally
degrade proteins

Once; it 1s
impractical to
lyophilize a sample
multiple times

Nutné pripravit nékolik alikvotu (Casti
zasobniho roztoku) proteinu.




Skladovani proteinu

Storage Condition

Solution in 25-50%
Characteristic Solution at 4°C glycerol or ethylene
glycol at -20°C

Frozen at -20° to -80°C Lyophilized
or i liquid nitrogen (usually also frozen)

Typical shelf life
1 month 1 year Years Years

Requires sterile
conditions or
addition of
antibacterial agent

Usually

Once: it 15
impractical to
lyophilize a sample
multiple times

Number of times a Once: repeated freeze-
sample may be Many thaw cycles generally
removed for use degrade proteins

Proteiny mohou byt lyofilizaci nebo zamrazenim nevratné poskozeny!

www.piercenet.com




Prace s proteiny

Protein je spravné sbaleny, aktivni, v dostate¢cném
mnozstvi a koncentraci

Optimalni
podminky

Gen =P Protein




Prace s proteiny

Protein je spravné sbaleny, aktivni, v dostate¢ném
mnozstvi a koncentraci

Optimalni
podminky (il

Gen ==p Protein

Hydrofobni interakce?
Sirné (disulfidové) mustky?
Oligomerizace?
Nutné kofaktory?
Prirozené prostredi (kompartment)
v bunce?




Prace s proteiny

Protein je spravné sbaleny, aktivni, v dostate¢cném
mnozstvi a koncentraci

Optimalni
podminky

Gen =P Protein

Optimalizace




Prace s proteiny

Protein je spravné sbaleny, aktivni, v dostate¢cném
mnozstvi a koncentraci

Optimalni
podminky

Gen =P Protein

Optimalizace

Sedivé
viasy

Doba optimalizace




Prace s proteiny

Protein je spravné sbaleny, aktivni, v dostate¢cném
mnoistvi a koncentraci

Optlmalnl
podminky

Gen == Protein /
Optimalizace

Bioinformatika




Prace s proteiny

Protein je spravné sbaleny, aktivni, v dostate¢cném
mnozstvi a koncentraci

Optimalni
podminky

Gen == Protein /
Optimalizace

Bioinformatika
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Predikce vlastnosti proteinu

EXPASY ME)
R 1 Bioinformatics Resource Portal
¥ PSORT

ProtParam BLAST

FrmiNater ===
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