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Obecna struktura aminokyselin

« a-aminokyseliny (2-aminokyseliny) "
o R -specificky zbytek jednotlivych AK |

« Chiralita HN—C*—C00
o Relativni — absolutni ]|5[

o Vyznam pro strukturu
a vilastnosti — bilkoviny q.

(thalidomid, toxiny, terpeny) THS TH3
. o + +
* L-aminokyseliny HSN_T_ H H— C—NH;3
o typické pro i l: _
00
vetsinu biomolekul coo
(D-vzacné)
D-alanin L-alanin
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Chiralita aminokyselin

« Nejméné 1 asymetricky C (mimo Gly)

L isomer D isomer
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Chiralita aminokyselin

Absolutni konfigurace
Gly (G) neni chirdini
Cys (C) je v absolutni
konfiguraci R
lle (I) a Thr (T) maji dvé
chirdini centra.
L-lle (2S,3S) a L-Thr (2S,3R)
maiji dva enantiomery
diastereoizomerni
k alloisoleucinu (2R,3S)
resp. k allothreoninu (2R,3R).
Vsechny ostatni L-aminokyseliny jsou S !!
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Acidobazicke vlastnosti

« Obojetné ionty x ziednodusené vzorce
« Rozpustnost = f(Q), soli x neutrdini

- Both groups

Zwitterionic form deprotonated

Both groups
_~ protonated

Concentration ——

10 12 14

=
Bk
I
o
o
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Acidobazicke vlastnosti

« Disociace AK

« Jednoducha strukfura
« Vice disociabilnich
skupin — slozitéjsi krivka o
« Pojem pl

pKcoon + pKnh2
2

pl =

0 0.5 1.0 1.5 2.0
H* ions dissociated/molecule

Figure 4-8 Fundamentals of Biochemistry, 21
© 2006 John Wiley & Sons
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Acidobazicke vlastnosti

TABLE 3.1 Typical pK, values of ionizable groups in proteins

Group Acid Base Typical pK,”
0 0
Terminal ot-carboxyl group /(l‘—,“ H /C'\\___ 31
o] (s}
. . 0 [0}
Aspartic acid I L 4.1
Glutamic acid ./C\O,H L ~0 '
i
N N__
Histidine 4t 6.0
W N\ L N\
H H
+ /H
Terminal ¢z-amino group N{ H N"\‘ H 8.0
H H
Cysteine S’H 5= 8.3
e . ..\.'\ /H A \
['yrosine )—0 0" 10.9
+/H
rat g MNa — N, 0.8
Lysine vH VH 10.
H H
H H
- Hoo+ NoH N
Arginine /'N_(;'_' — N—-C 12.
N-H N-H
H H

Vice disociabilnich
skupin

pl = (pK,, + pK,)/2

disociaci)

Plati i pro jiné amfoionty

pkK, values depend on temperature, ionic strength, and the microenvironment of the

ionizable group.

® Petr Zboril

Skupina pK Skupina pK Skupina pK
o COOH 1.8-25  COOH 3.9 vy COOH 4.1

o NH; 9-10 ¢ NH, 10.8 guanidin 12.5
imidazol 6.0 SH 8.3 OH 10.1

kde pK,, a pK,, ohranicuji neutralni formu

Vypocet je informativni (vliv molekuly na
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Polarita

TABLE 3.1 Hydropathy scale for amino acid residues

Amino acid Free-energy change for transfer (kjmol™")
Isoleucine 3l
o Asymetrie elekironovyc e
Valine 2.3
7 e« O
hustot — naboju
Methionine 1.1
) ZOViSI nO R I'ryplophan 1.5
Alanine 1.0
« Hydropaticky index 087
Cysteine 0.17
o AG transportu z o do i faze rosiie 0.08
o Oktanol - voda i e
- v, . , I'hreonine ={.75
o Jina vyjadreni e i
Histidine =1.7
Cilutamate =25
Asparagine 2.7
Cilutamine =29
Aspartate =30
Lysine —4.6
Arginine =75
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Prehled aminokyselin

« 20+ 1 + v bilkovindch, proteinogenni, kbdované
o Derivatizované — posttranslacni modifikace

« Volné AK a derivaty, slozky jinych biomolekul

« Déleni podle struktury — vyznamnych vilastnosti
o Nepoldrni — neutrdini — alifatické
o Poldrni nedisociované (zbytky R)
o Disociované (zbytky R)

+ Kyselé
+ Bazické
« Jiné déleni, prolindni skupin
Aromatické
« Sirné

Heterocyklické apod.
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e Alifaticke

® Footer Text

Nepolarni

Glycine
(Gly, G)

*HsN—C—C0O0"

H

Glycine
(Gly, G)

Alanine
(Ala, A)

w

*HsN Coo-

CH;
*HsN—C—CO00"~

H

Alanine
(Ala, A)
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Nepolarni

Valine
(Val, v)

e Alifaticke
vetvené
Met sirnd

CH;

H—C—CHs

"HiN—C—C00~

H
Valine
® Footer Text (val, V)

Leucine
(Leu, L)

CHy
H—C—=CH;

CH;

"HsN—C—C00~

H

Leucine
(Leu, L)

Isoleucine
(e, 1)

"HsN——C—C00~
H

Isoleucine
(lle, 1)

Methionine
(Met, M)

H4C
P
HzC
H
*HzN coo-

CH;

5

CH,

CH,

"HiN—C—C00~

H

Methionine
(Met, M)



« Aromaticke

® Foofer Text

~
bt
!

Nepolarni

Phenylalanine
(Phe, F)

Phenylalanine

(Phe, F)

Tyrosine

(Tyr. Y)

Tyrosine

(Tyr. Y)

Tryptophan
~(Trp, W)

*HM—C— 00"

H
Tryptophan
(Trp, W)
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Nepolarni

« Vyjimecna struktura
o Zvl&stni dopad na strukturu polymeru — bilkoviny

« Heterocyklickd

H H
Cz 2

—_— C
CH
/OHT P H,C” “CH,

H:':\\ "' \,o/

+ - N™—C—C00~

|""|2 Coo H, |

Proline H

(Pro, P)

® Footer Text
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Polarni nedisociovane

 Hydroxy AK
¢ Sirnd - Cys
(sl. kyseld)

HS\,

s,
CH
H 4 :
*H:N” COO-

Cysteine
(Cys, )

® Foofer Text

CH;

tHsN——C—C00"

Serine Threonine

(Ser, 5) (Thr, T)

-0 -0, cH
H H - 3
“CH, %
bl :
+HsN ~Coo- +HsN~ “~coo-
OH OH
CH3 H—C—CHs
*HsN—C—C00" *HyN—C—C00"
H H
Serine Threonine
(Ser, S) (Thr, T)
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Polarni nedisociovane

Serine

(Ser, S)

« Hydroxy AK

® Footer Text

CH;
*HyN—C—C0O0"~

H

Serine
(Ser, 5)

Threonine
(Thr, T)

L

H-O, , CHs

+HyN"~ coo-

OH
H—C—CH;
*HyN—C—C0O0"

H

Threonine
(Thr, T)
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isociovane - bazic

Lysine
(Lys: K)

NH*
HaC
H;
H;C.

H
e

*HyN coo-

NH3*
CH;
CH,
CH;

CH;

+HzN— C—CO0"

Lysine
(Lys, K)

® Footer Text

Arginine
(Arg. R)

*HyMN——C—C0O0"

H
Arginine
(Arg, R)

Histidine
(His, H)

Coo~

*HyN— C—C00"

Histidine
(His, H)
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Disociovane - kysele

Aspartate Glutamate Asparagine Glutamine

e Asn a GIn (Asp, D) (Glu, E) (Asn, N) (Gin, Q)
nedisociovane,
nejsou aminy!

® Footer Text

*HyN—C—CO0O0"

Aspartate
(Asp, D)

*HyN—C —CO00"

Glutamate
(Glu, E)

G‘\%KNHE
|

CH3
*HsN—C—C00"

H

Asparagine
(Asn, N)

tHsN oo~

Glutamine
(Gln, Q)
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Specialni

« Vyskyt omezen na nékolik bilkovin Ci
mikroorganizmu
H

[ ] I 2
Selenocytein H— Se — ¢~ —— CH— COOH
o GSH peroxiddza qj. ‘
o Antioxidacni

NH,

* Pyrolyzin

CH;
o Archea H
N COOH
_ \/\/Y
N 0] NH;
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Nazvy a zkratk

« Troj- a jednopismenkové

F
TABLE 3.2  Abbreviations for amino acids
Three-letter One-letter Threeletter One-letter
Amino aeid abbreviation abbreviation Amino acid abbreviation abbreviation
Alanine Ala A Methionine Met Y|
Arginine Arg K Phenylalanine Phe F
Asparagine Asn N Proline Pro P
Aspartic Acid Asp 8 Serine Ser 5
Cysteine Cys C Threonine Thr T
Glutamine Gln Q) Tryptophan Trp W
Cilutamic Acid Glu E Tyrosine Tyr Y
Glycine Gly G Valine Val v
Histidine His H Asparagine or Asx B
Isoleucine lle | aspartic acid
Leucine Leu L Gilutamine or Gilx Z
Lysine Lys K glutamic acid

e Se-Cys=U
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Nazvy a zkratky

« Troj- a jednopismenkové

AMK Symboly AMK Symboly

glycin Gly G methionin Met M
alanin Ala A glutamova k. Glu E
valin Val \Y asparagin Asn N
leucin Leu L glutamin Gln Q
izoleucin Ile I lysin Lys K
serin Ser S arginin Arg R
threonin Thr T tyrosin Tyr Y
cystein Cys C fenylalanin Phe F
histidin His H tryptofan Trp \W%
prolin Pro P asparagova k. Asp D

e Se-Cys=U

® Footer Text
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Chemicka reaktivita

 Reakce karboxylu
o Tvorba soli (disociace - viz vyse)
o Tvorba ester?
o Tvorba anhydrid(
o Tvorba amidy - vazba -CO-NH-

 Reakce aminoskupin
o Tvorba soli (disociace - viz vyse)
o Acylace - vazba -CO-NH-
o Diazotace - R-CH(NH,).COOH + HNO, = R-CH(OH).COOH + N, — van Slyke

« Reakce skupin bocniho retézce
o Specidlni, podle druhu AK
o Vyznam metabolicky — struktura, funkce (oxidace -SH qj.)
o Analytické vyuziti
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Volne aminokyseliny a
derivaty

* Soucasti jinych biomolekul — 3-alanin

* Funkce v metabolizmu “s':i“:zcm' HNCH,CH,CH,C00
alanm ¥ aminomiselnd kyselina

— vySe uvedene + dalsi

o ornitin a citrulin + Asp a Arg no—@—cn, Co0’ no—@—cﬂzfﬂ,
HO NE; HO MI;

* Nervové mediatory a hormony

DOPA dopamin
o 7y aminomaselna
o DOPA, dopamin, adrenalin
. . : H , HO "
o thyroxin, trijodthyronin L HEH;T;; o HEE,T;:
* Antibiotika sorsdrenstn atresat

o azaserin, cykloserin, chloramfenikol

P

tyroxin
® Footer Text 6,53' 5'-tetrajod thyronin) . /24/2014 @23



Volne aminokyseliny a
derivaty

HSNCHICH CO0 IE[SNCH ,CH,CH CcoOo

Balanin Y aminomiselni kyselina

HO@ CHZ?H:DOO H()@CH’?HE
NH NH
HO 3 HO 3
DOPA dopamin

H HO CHCH

@‘f P, Q el
HO

HO NH HO 2
adrenalin

noradrenalin

J
HO@O CH2(|JHCOO_
+
NH
J J 3

@,5,3',5" tetrajodthyronin)

® Footer Text 9/24/2014 @24



