Studenta patstavigas studijas Vards, uzvards Grupa

21 L-z-aminoskabes olbaltumvielu-polipeptidu protolizes pK, vértiba izoelektriskais punkts IEP

Fiziologiskaja pH=7,36 £0,01 vid€ karbonskabes grupas eksisté negativi ladéta -COO™ un amino grupas
R-NH;" pozitivi 1adétas, ka piemera ar glutaminskabes pK, vértibam salidzinajuma ar fiziologisko pH vértibu
ir mazaka karbonskabes grupam: pKar-coon =4,25<7,36 , pKa.coon =2,19<7,36 vai proton&tai amino grupai
lielaka 7,36 < 9,67= pKa-NHz+-
Tabula dotas konstantes pK, ¢etru veidu paraléliem protolitiskiem Iidzsvariem katra aminoskabes molekula:

skabe < baze +H"; Paralélo protolitisko lidzsvaru skaita NpK, videja konstantes
1. R-COOH &R-COO +H"; izoelektriska punkta IEP= pK, vertiba ir aprékinama ka
2, R-NH3" <R-NH; +H"; IEP= pKa=(Z pKa R grupat PKa-nHs++ PKacoon)/NpK,

3. Tirozina-fenols-OH< Tirozina-fenols-O +H", Ostvalda atskaidisanas likuma aprékina pH $kiduma

4. Cisteins-SH ©Cisteins- +H koncentracijas C logaritma: pH=w ST
Aminoskabju un olbaltumvielu izoelektriska punkta vértiba pH=IEP jona ladina summa ir nulle

0—— skaba vide plus (+)——nulles 1adins,,0” IEP baziskaka vidé minuss (-}—— 14 pH skala

-COOH & -NHjs" pozitivs 1adins .............. -COO & -NH3" ..o ladins ir negativs -COO" & -NH,

http://aris.qusc.lv/ChemFiles/Albumin/1E7GplLat.doc 'E7G.pdb un IgG1.pdb;
http://aris.qusc.lv/ChemFiles/ChromoHem/MyoGlobOxDeoxCoBiliverdin/IMBOaal in153.doc ! 1IMBO.pdb;

Aminoskabe pKa-COOH pKa-NH;" pKaggups Tabula5.3: Reginald H. Garrett, Charles M. Grishman, Biochemistry,

Izoleicins 2,36 9,68 University of Virginia 1995;

Z:ilgilrfs ggé ggg Mioglobins TEP=7,36 ir neitrala nulles ,,0” ladina molekula,
Fenilalanins 1.83 9,13 jo IEP=7,36 ir vienads ar fiziologisko pHasins=7,36 1MBO.pdb
Cisteins 1.96 10,28 8,18 Albumins E7G.pdb 7,32=IEP 7 taukskabes mazs (~) 1adins un
Metionins 2,28 9,21 7 40=IEP bez 7 taukskabem mazs (+) pozitivs fiziologiska pH=7.36, bet
Alanins 2,34 9,69

Prolins 1,99 10.96 Gamma globulina IgG1.pdb molekulai ir pozitivs (+) ladins,
Glicins 2,34 9,60 jo fiziologiskais pH=7,36 < ir mazaks par 7,91=IEP.
"é";;(;r;ms g%i g?g Protolitisko konstanti-izoelektrisko punktu pK, aprékina saskaitot
Triptofans 2,38 9,39 sanu virknu ZpKarsan grupar PKanterminaisni, UN PKacierminaiscoo-Konstansu
Tirozins 2.20 9,11 10,07 summu izdalot ar skabes grupu skaitu molekula NpKa:
Histidins 1.82 9,17 6,00 IEP=pK.=(ZpKagrsanu grupa+pKaNterminéls+pKaCterminéls)/ NpKa
élsgf;ﬁi?lssll(;zz %ig ggg jgg Ziméjums Seruma olbaltumvielu sadaliSana ar elektroforézi. (a)
Aspargins 202 8,80 Paraugs tiek uzlikts ka tieva linija sakuma. P&c elektroforézes pie
Glutamins 2.17 9,13 pH 8,8, papirs tiek zavets un iekrasots. (b) Krasu intensitates
Lizins 2,18 8,95 10,53 liknes plankumiem uz papira.

Arginins 2,17 9,04 12,48 v-Globulins kustas 1€nak par Albuminu.

Olbaltumvielas kustas $ini virziena<=—VParauga linija sakuma
Pozitivais (+) elektrods

Kustibas virziens <=— Negativais
Albumina (_) (a)
IEP=7,32 << pH=8,8 elektrods
Gamma (b)
globulina

IEP=7,91 < pH=8,8
Albumins gamma Globulins (-) negativais elektrods
Seleno cisteins 21. L-z-aminoskabe?

Seleno cisteins ir L-z-aminoskabe kura atrodas enzimu olbaltumvielas, ieskaitot noteiktas peroksidazes un
reduktazes kuras piedalas katalitiskas elektronu parneses reakcijas. Seleno cisteina nosaukums jau norada ka
seléna Se atoms aizvieto s€ra S atomu strukturalaja analoga cisteina. Konstantes pKs vértiba seleno cisteina 5,2 ir
par 3 vienibam mazaka neka cisteina 8,18. Kops seleno cisteins ir ieklauts polipeptidos transl€Sanas procesos
ribosomas, tas tiek klasificéts ka "21 aminoskabe." Tapat ka 20 genétiski ieckodétam aminoskabém, seleno
cisteins ir iekod€ts ar vienkarsu tris burtu kodonu UGA (skat 16 nodarbibu Nukleo proteini tRNA 62 kodoni).
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Uzzimeét FiSera projekcijas 3D molekulas Harper’s Biochemistry tab.1-3 15-16 Ipp nepareizas D- uz L-amino
skabém aizpildot labo pusi tabula:http://aris.gusc.lv/06Daugavpils/Research/AmineAc20LatS.pdf! Dotam Santa
Barbarbara universitates 3D molekulam: http://aris.gusc.lv/ChemFilessMCDB108A/tw-amn/aasframes.htm.

Harper’s Biochemistry Illustrated Tabula 3-1 attelotas D-aminoskabes FiSera projekcijas, kuras nav atrodamas
cilvéku olbaltumvielu sastava. Jiisu uzdevums nepareizas D- parverst par L-amino skabém

Ho

R—C%c-0~ H

Ny H-NH O
N\ LI

CW Clock Wise

L-z-aminoskabju Fisera projekcijam CCW (Counter Clock Wise)

Tabula olbaltumvielu veidojosam 20 L-x-aminoskabém . Fiziologiska pH vértiba ir 7,36 .

Olbaltumvielas veidojosas Nosaukums | Simbols | att€lot molekulas FiSera projekcija L-; CCW
aminoskabes ar alifatiskam sanzaru
virkném kreisaja pusé
1 Glicins Gly [G]

2 Alanins Ala [A]

3 Valins Val [V]

4 Leicins Leu [L]

5 Izoleicins le [I]
ar Hidroksil (—OH) grupu sanzaru virkném kreisaja pusé

6 Serins Ser [S]

7 Treonins Thr [T]

18 Tirozins Tyr [Y] |Attelo 18 zemak |
ar Séra atomu (—S5— ; —SH) sanzaru virkném kreisaja pusé

8 Cisteins Cys [C]

9 Metionins | Met [M]
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Tabula olbaltumvielu veidojosam 20 L-rz-aminoskabém . Fiziologiska pH vértiba ir 7,36 .

vards | Simbols [attglot molekulas Figera projekcija, L-, CCW

ar skabes (—COO") grupu vai to amidu (—CO—NH»)  sanzaru virkném kreisaja pusé

Aspartats
10 Asparaginskabes| Asp [D]
sals
11 Asparagins | Asn [N]
12 Glutamats | Glu [E]
Glutaminskabes
sals

13 Glutamins | GIn [Q]
ar baziskam slapekli saturosu (—NHqy(+)) grupu sanzaru virkném kreisaja pusé

14 Arginins Arg [R]

15 Lizins Lys [K]

16 Histidins His [H]

cikliskam
ar aromatisko gﬁqzam virkni 16 Histidins His [H] | Attelots ieprieks augstak 1
kreisaja pusé
Fenilalanins | Phe [F]

17

18 Tirozins Tyr [Y]

19 Triptofans | Trp [W]
Imino skabe

20 Prolins Pro [P]

e RIGAS STRADINA
=l UNIVERSITATE 14



Studenta patstavigas studijas Vards, uzvards

Table 3-1. L-c-Amino acids presentin proteins.

Grupa

Name Symbol Structural Formula pkK; ph; pks
'|,-'|,'|r|! Aliphatic Sida Chains w-COOH o-MH,* R Group
Glycine Gly [G] o ':l:H ——— 24 98

MH;
Alanine Ala [A] CH, —CH — oo 24 9.9
|
MH5"
HaiC
N
Vali Val AT 22 97
aline a . )
M HaC MH5"
HsC
N
CH—CH; — CH — 0
Leucine Leu [L 4 | 23 o7
[ HsC MH5"
CH
Y 3
CH;
lsoleucine lle [1] \CH L H—coo 23 2.8
o
CH; | NHg
With Side Chains Containing Hydroxylic (OH) Groups
Serine Ser [5] 'i:H’_EH —coor 22 9.2 about 13
OH | NHy"
Threonine Thr [T] CHy— ?H_CH e 21 2.1 about 13
OH | NHg
Tyrosine Tyr [Y] See below,
With Side Chains Containing Sulfur Atoms
Cysteine Cys[] CH;—CH — 00~ 1.9 10.8 8.3
I |
SH  MHy"
Methionine Met [M] CH;— CHy;—CH — C00° 21 9.3
| |
5— CH; hHs"
With Side Chains Containing Acidic Groups or Their Amides
Aspartic acid Asp [D] “00C— CH,—EH = Coo- 20 9.9 3.4
MH;"
Asparagine Asn [M] Ho— ﬁ_ CH, - CH = Gog 21 88
0 MH;"
Glutamicacid | Glu[f] 00C— T, — CH; R 21 95 41
+
MH;
Glutamine GIn[Q] Hall— = CHa CHyEH = 600 22 9.1
0 MH;*
{continued)
15
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& | CHAFTER3

Table 3-1. L-c-Amino acids present in proteins. (continued)

Name Symbol Structural Formula Pk pk; ph;
't"n'lt_lu_‘nlrl:ui_'lu.unf.L'n:-hr.uhmg Basic Groups o-COOH w-MH,* R Group
Arginine Arg [R] H— N— CH: — CHs — CH, —CH —Coa" 18 2.0 125

C=HMH," MH;"
|
MH;
Lysine Lys K] (Ha = CH —CHy —CH, —EH —C00 22 9.3 108
NH; MH;
Histidine His [H] = TR P 18 E 60
HM - N NH3+
Containing Aromatic Rings
Histidine His [H] See above,
7N -
Pherylalanine Phe [F] CH; —CH — 000 2.2 9.2
MH;"
Tyrosine Tyr['] Y 2.2 a1 101
HO CH; —l!fH — oo
- NH;*
Tryptophan Tip[W] 24 9.4
l— CHy —CH — Qoor
|
NT WH;*
|
H
Imino Acid
Proline Pra [P] 20 10.6
N coor
H;

16
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