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A. Cilveka (Human) seruma albumins HSA: pétijums:

[
ChemScape MDLIi L%‘L » | RasMol («EL; MAGE “w»" @ FireFox v.3.5.5 aplikacija.
B. uzdevums RSU Ara Kaksa 2025 HSA : http://aris.gusc.lv/ChemFiles/Albumin/cycox.htmi

1. Lietojot HSA Backbone Display iesp€ju, noradiet N-terminala doména sakuma aminoskabi His3.....

un C-terminala doména aminoskabi Gly584.....! Cik aminoskabes veido HSA albumina polipeptidu

585....... (2.1pp) un cik ILE7Gmyrist.pdb primaro strukttru 584-3=581+1=582.....7
2. Kadas ir transportéjamo ar HSA asins plazma lipidu molekulu ipasibas? 1. Taukskabes, 2. warfarins,
3. aspirins ir difilas ar hidrofilu un hidrofobdm @ne-poldrdn) funkcionalam grupam.
3. Attelot deprotongtas miristinskabes C14 struktar formulu ar skabekla atomiem anjonal

3a. Kads maksimals skaits taukskabju
karboxilata anjonu saistiti HSA cilvéka seruma
albumina 1E7G.pdb? ...7.......

4. Cik alfa spirales veido cilvéka seruma albuminu HSA? 33 Alfa-spirales..........ccccccovvviviivniennnnnns
5. Cik domeni atrodas HSA molekula un ka tos sauc? tris domeni I, T, T ..o,
6. Kadas & cik aminoskabes ir polipeptida virkné (sekvencgé) katra domeéna?........................

1 G207-H3+1=205... 11 K372-E208+1=165..... 11 G584-V373+1=212.....c0etiiiiiiiiiiieeiieeein,

7. Kada ir cilvéka seruma albumina HSA cirkul&josa koncentracija asinu plazma? 0.6 mM ....
8. Cik disulfidu saites —S-S- saista 33 attalinatas spirales! ................ 17 —=S-5-..........

9. Kuras septinas(6 11A) spirales ir homologu domenos TA-TA-THA? A ...
H1,H2,H3,HA,HS5,HE,H 7 TLA (e ,H13,H14,H15, JH17
LA ettt be e nne s ,H24,H25,H26, ,H28,H29
10. Kuras ¢etras(5) spirales ir homologu doménos IB-11B-11I1B? IB .......... H8,H9,H10,

B oo H19,H20, : HIB . H30,H31, ,H33

11. levietot
stearinskabes C18
karboksila atomus

C=0, C-0O!

12. Cik skabes
piesaistitas HAS
cilvéka seruma
albumina 1E71.pdb?

13. levietot arahidonskabes.tgf C20:4 struktiira skabekla atomus anjona un 4 divkarsas saites!
- 0O 14. Cik
O~ arahidonskabes
piesaistitas HAS
cilvéka seruma
albumina 1GNJ.pdb?
o d.



http://aris.gusc.lv/06Daugavpils/Research/HSAsLat.pdf
http://aris.gusc.lv/ChemFiles/Albumin/cycox.html
http://aris.gusc.lv/ChemFiles/BilipidCholine/Lipids/FattyAcids/ArachidonateHSA.tgf
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Cilveka seruma albumins asins plazma raksturiga cirkul&josa koncentracija 0.6 mM

http://aris.qusc.lv/ChemFiles/Albumin/1E7GplLat.pdf ; http://aris.gusc.lv/ChemFiles/Albumin/1E7Gpl.xls
Virkne no 585 AA aminosk&bém Albumina molekulada 1E7G.pdb:
DAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQCPFEDHVKLVNEVTEFAKTCVADESAENCDKSLHTLFGDKLCTVATL
RETYGEMADCCAKQEPERNECFLQHKDDNPNLPRLVRPEVDVMCTAFHDNEETFLKKYLYETIARRHPYFYAPELLFFAKR
YKAAFTECCQAADKAACLLPKLDELRDEGKASSAKQRLKCASLOKFGERAFKAWAVARLSQRFPKAEFAEVSKLVTDLTK
VHTECCHGDLLECADDRADLAKYICENQDSISSKLKECCEKPLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYA
EAKDVFLGMFLYEYARRHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQNCELFEQLGE
YKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCAEDY LSVVLNQLCVLHEKTPVSDRVTKCCTES
LVNRRPCFSALEVDETYVPKEFNAETFTFHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFVEKCCK
ADDKETCFAEEGKKLVAASQAALGL

AA pKacoo- pKanHs+ pKrr Nr  AA pKacoo- pKanns+ pKrr N1 AA pKacoo- pKanHz+ pKrr Nr AA pKacoo- pKannz+ pKrr NI

D 096 365 1 1 |[R 0 O 1248 144 55 |K 0 O 1053 286 109 | K O 0 1053 439 163
H 0 0 6 3 2 |[R 0 O 1248 145 56 |H 0 O 6 288 110 H O O 6 440 164
K 0 0 1053 4 3 |H 0 O 6 146 57 |E O 0 425 292 111 |E 0 0 425 442 165
E 0 0 425 6 4 |Y O O 1007 148 58 |E 0O O 425 294 112 | K O O 1053 444 166
H 0 0 6 9 5 /Y 0 O 1007 150 59 |D 0 O 365 29% 113|R 0 O 1248 445 167
R 0 0 1248 10 6 |[E 0O O 425 153 60 |E O O 425 297 114|E 0 0 425 450 168
K 0 0 1053 12 7 |K 0 0 1053 159 61 |D O O 365 301 115(D 0 O 3.65 451 169
D 0 0 365 13 8 |R 0 0 1248 160 6 |D O O 365 308 116 | Y O O 10.07 452 170
E 0 0 425 16 9 |Y 0O O 1007 161 63 |E O O 425 311 117|{H 0O 0 6 464 171
E 0 0 425 17 10 |K 0O O 1053 162 64 |K O O 1053 313 118 | E 0 0 425 465 172
K 0 0 1053 20 11 |[E O O 425 167 65 |D 0O O 365 314 119|K 0 0 10.53 466 173
Y 0 0 1007 30 12 (D 0 O 365 173 66 |K 0O O 1053 317 120 D 0 0 3.65 471 174
E 0 0 425 37 13 |K O 0O 1053 174 67 |Y O 0 1007 319 121 |R 0 O 1248 472 175
D 0 0O 365 3 14 |K 0 O 1053 181 68 |E 0O 0 425 321 122|K O O 1053 475 176
H 0 0 6 39 15 |D 0 0 365 183 69 |K 0 O 1053 323 123|E O O 425 479 177
K 0 0 1053 41 16 |[E 0O O 425 184 70 (D 0 O 365 324 124|R 0 0 1248 484 178
E 0 0 425 45 17 |R 0 0O 1248 18 71 |Y O 0 1007 332 125 R 0 0 1248 485 179
E O O 425 48 18 |D 0O O 365 187 72 |E O O 425 333 126 E O 0 425 492 180
K 0 0 1053 51 19 |E 0 O 425 18 73 |Y 0 O 1007 334 127|D 0 O 3.65 494 181
D 0 0 365 5 20 |K 0 O 1053 190 74 |R 0 0 1248 336 128| E O 0O 425 495 182
E 0 0 425 57 21 |K O O 1053 195 75 |R O O 1248 337 129 |Y 0 O 10.07 497 183
E 0 0 425 60 22 |R O O 1248 197 76 |H 0 O 6 338 130 | K 0 0 10.53 500 184
D 0 0 365 63 23 |K O O 1053 199 77 |[D 0O O 365 340 131|E O O 425 501 185
K 0 0 1053 64 24 |[K 0 O 1053 205 78 |Y O O 1007 341 132|E O O 425 505 186
H 0 0 6 67 25 |E 0O O 425 208 79 |R O O 1248 348 133 |H O O 6 510 187
D 0 0 3656 72 26 |R 0 0 1248 209 8 |K 0 O 1053 351 134|D 0 O 3.65 512 188
K 0 0 1053 73 27 |[K 0 O 1053 212 8 (Y O O 1007 353 135|E O O 425 518 189
R 0 0 1248 81 28 |[R 0 O 1248 218 8 |E 0 O 425 354 136 | K 0 0 10.53 519 190
E 0 0 425 8 29 (R 0O O 1248 222 8 |E O O 425 358 137|E 0 0 425 520 191
Y 0 0 1007 84 30 |K O O 1053 225 84 |K O O 1053 35 138 |R 0 0 1248 521 192
E 0O 0 425 8 31 |E O O 425 227 8 |D O O 365 365 139 | K 0O O 10.53 524 193
D 0 0O 3656 8 32 |E 0 0O 425 230 8 |H 0 O 6 367 140 | K 0 0 10.53 525 194
K 0 0 1053 93 33 |K 0 0O 1053 233 8 |E O O 425 368 141 |E O 0 425 531 195
E 0 0 425 9 34 (D 0 O 365 237 8 |Y 0 0 1007 370 142 | K O O 10.53 534 196
E 0 0 425 97 35 |[K 0O O 1053 240 8 |K O O 1053 372 143 |H O O 6 535 197
R 0 0 1248 98 36 |H 0 0 6 242 90 |D 0 O 365 375 144 | K 0 0 1053 536 198
E O 0 425 100 37 |E O O 425 244 91 |E O O 425 376 145K 0 0 10.53 538 199
H 0 0 6 105 383 |H 0 O 6 247 92 |K 0 O 1053 378 146 | K 0 0 10.53 541 200
K 0 0 1053 106 39 |D 0 O 365 249 93 |[E O O 425 382 147|E O 0 425 542 201
D 0 O 365 107 40 |E 0O O 425 252 94 |E O O 425 383 148|K 0 0 1053 545 202
D 0 O 365 108 41 |D 0 O 365 255 95 |K O O 1053 389 149 |D 0 O 365 549 203
R 0 0 1248 114 4 |D 0 0O 365 25 96 |E O O 425 393 150D 0 0 3.65 550 204
R 0 0 1248 117 43 |R 0 0 1248 257 97 |[E O 0O 425 39% 151 |E O 0O 425 55 205
E 0 0 425 119 44 |D 0O O 365 259 98 |E O O 425 400 152K 0 0O 10.53 557 206
D 0 0 365 121 45 |K 0 O 1053 262 99 |Y 0 O 1007 401 153 | K 0 0 1053 560 207
H 0 0 6 128 46 |Y O O 1007 263 100 K O O 1053 402 154|D 0 0 3.65 562 208
D 0 0 365 129 47 |E 0O O 425 266 101 | R O O 1248 410 155|D 0 O 3.65 563 209
E O 0 425 131 48 |D 0 O 365 269 102|Y O O 1007 411 156 | K 0 0 10.53 564 210
E 0 0 425 132 49 |K 0 0 1053 274 103|K O O 1053 413 157 | E 0 0 4.25 565 211
K 0 0 1053 13 50 |K 0 O 1053 276 104 | K 0O O 1053 414 (58| E 0 0 425 570 212
K 0 0 1053 137 51 |E 0O O 425 277 105|E O O 425 425 159|E 0 O 425 571 213
Y 0 0 1007 138 52 |E O O 425 280 106 | R 0 O 1248 428 160 | K 0 0 10.53 573 214
Y 0 0 1007 140 53 |K 0 O 1053 281 107| K O O 1053 432 161 |K 0 O 10.53 574 215
E 0O O 425 141 54 |E O O 425 28 108|K O O 1053 436 162 |L 236 0 0 585 216

Summa nepiedalas cisteitna atlikumi Cys = PKrr =8.18, kuri ir aiznemti 17 disulfidu saités.


http://aris.gusc.lv/ChemFiles/Albumin/1E7GpILat.pdf
http://aris.gusc.lv/ChemFiles/Albumin/1E7GpI.xls

Taukskabes simul€ ar 7 nonanskabes molekulam pKa=7%4,96=34,72 praktiski neatskiras no taukskabem.
14.1 Summe 217 pKa vértibas tabula 1604.91.............. un pieskaita 7 taukskabes 7%4,96=34,72......
Sasummeétas 217 pKa vértibas no tabulas un pieskaitot 7 taukskabju pKa: 1604.91+ 34,72=1639.63..............

Apréekinu uzdevumi cilvéka seruma albumina molekulai

Protolitisko konstanti pKa izoelektrisko punktu IEP=pKa aprékina saskaitot sanu virknu ZpKarsanu grupa, UN
PKaNterminals\|H3 UN PKacterminalscoo-konstan§u summu izdalot ar skabes grupu skaitu molekula NpKa:

IEP= p Ka:(szaRse'mu grupatp KaNterminalst p KaCterminﬁls) /N p Ka
14.1 Sumarais protolitisko lidzsvaru skaits ir NpKa=215....... 2. +7=217........ +7=224.....

585 aminoskabes no tam 215+2 aminoskabes ar protolitiskam pKa sanu grupam,7 taukskabes pKa=4,96,
N-terminﬁla aspartﬁts D pKaNterminéls:9,6 Un C'termlnﬁla ICICTHS L pKaCterminﬁls:Z,SG

Summa 2.lapas pusg ir saskaitama ka ZpKarsanu grupatPKaNterminaistPKacterminaist 7*pKa= 1639.63..............

14.2a. Summari vidgja skabju grupu konstante pKvis= pKa = IEP  1ZO ELEKTRISKAIS PUNKTS
IEP=1604.91 /217 =7.3958986.............. bez 7 taukskabém albumina molekula

14.2b. IEP=1639.63 / 224 =7.3197768.......... ar 7 taukskabém albumina molekula

Aminoskabju un olbaltumvielu izoelektriska punkta pH vértiba pH=IEP jonu ladinu summa ir nulle ,,0”
0——— skaba vide plus (+)}——-nulles 1adins,,0” IEP=pH———baziskaka vidé minuss (-—— 14 pH skala
-COOH & -NHs* pozitivs ladins ................. -COO & -NHs* ..o, ladins ir negativs -COO" & -NH2

Pasvitro eksist€josu un izdz€st neesoso:
14.3 Albumina molekulas bez taukskabém ladins ir (+), nulle ,,0” vai (-)fiziologiska pH=7,36 vid¢ asins
plazma

Pasvitro eksist&josu un izdzest neesoso:

-COOH & -NHs* pozitivs (+) 1adins ....... pH=7,36 <IEP=74 ....... ladins ir negativs(-) -COO- & -NHoa.

14.4 Albumina molekulas +7 taukskabes l1adins ir (+), nulle ,,0” vai (-)fiziologiska pH=7,36 vid¢ asins plazma
Pasvitro eksist&josu un izdzest neesoso:

-COOH & -NHs* pozitivs (+) ladins ....... [EP=7.32 <pH=7,36 ....... ladins ir negativs(-) -COO- & -NHa.

14.5 Noteikt albumina molekulas ladina zimi elektroforéeze pie pH 8,8 (+), nulle ,,0” vai (-)
Pasvitro eksist€joSu un izdz€st neesoso:

-COOH & -NHs* pozitivs (+) 1adins ....... IEP=7.32+7,40 < pH=8.,8 ....... ladins ir negativs(-) -COO- & -NHa.
14.6 Aprekinat C=1074092 M albumina $kiduma pH ar Ostvalda atSkaidisanas likuma aprékinu koncentracijas

oK, _logc_ 7,3198—log10~ 74092 73198+7,4002
N 2 ) 2

Atraktora 7,36 albumina koncentracija ir C=1074002 ... M.

C logaritma pH= =14,720/2=17,36......



15 levietot Dansil-L-asparagina dotos atomus 9DN.pdb ! 2XVV.pdb Proteinu Datu Banka!
H

\N’H ,O/C;z\ O
| T
MW =365.41 g/mol  ,_C Hq
H 9DS.tgf o
H

Dansil-L-asparagins

\\/

9DN.tgf

HSA molekula

Q Proteinu Datu
Banka PDB!
i 2XVQ.pdb

H 7\ y \\o MW = 324.36 g/mol

C16H19N305S H

N C14H16N205S

H 16. levietot

H
N -
_ , X Dansil-
H Dansil-L-sarkozins % H
H H

L-sarkozina

dotos atomus 9DS.pdb!
17. levietot Dansil-L-
arginina Arg
dotos atomus
9NR.pdb! 2xvw.pdb
Proteinu Datu

DANSIL-L-NORVALINS

L, ONVigf H Banka PDB!
H
MW = 324.36 g/mol Dansil-L-arginins
H o oNRir H Proteinu Datu
. Banka PDB!
MW = 407.50 g/mol 2XW1.pdb
C18H25N504S

18. levietot Dansil-L-norvalina dotos atomus 9NV.pdb |
19. levietot Dansil-L-fenilalanina dotos atomus 9NF.pdb HSA! 2XW0.pdb Proteinu Datu Banka

PDB! |

20. levietot
Dansil-
L-glutamata Glu
dotos atomus
9NE.pdb
n  HSA molekula

H
H DANSIL-L-FENILALANINS

INF-.tgf
MW = 368.50 g/mol

H
H C21H22N204S

H Proteinu Datu
H H \H Banka PDB
H H 2XSl.pdb

S O , H %17H20N2068
/] H H
O

H H H DANSIL-L-GLUTAMATS



21. levietot L-Tiroksina dotos Cetrus skabekla un N atomus, kuru

H—N " -
HEMS Dabigs O
T44.1gf H
o H =
O H2C M= 615.5 g/mol )
\(\: H
O_ HEMdabigs.tgf

C34H31FeN404
O

MW = 776.88 g/mol |
3,5,3,5'-TETRA I0DO-L-TIRONINs

C15H1114NO4 H

H H,C
H-O CH,
I
o) N
BLA.tgf _
| k N H o 0
|I_| H
HT N AN N L H H
H
H H y \/ \H H
H \ H
H N=<
M= 582.66 g/mol H H _H
o)
- | H
o)
Bilirubins H "~N NN
C33H34N406 /
O H

izdala folikularas
epitelija Stinas
vairogdziedzeri
tiroidhormons saistits
HSA transportam
1HK1.pdb Proteinu
| Datu Banka PDB
22. Attelot 2 N: un 2 N-
pirolu atomus héma
koordin&tus ap dzelzs(Il)
atomu HSA
Proteinu Datu Banka PDB
109X.pdb

23. levietot 4 pirolu
slapekla N atomus
koordingtus héma ap
dzelzs(Il) atomu.
Metabolita Bilirubina:
BLA.pdb transports
saistitu cilvéka seruma
albumina HSA
protoporfirina cikla
priekSveéstnesis ciesi
saistiti olbaltumviela.
Prostétiska grupa
Proteinu Datu Banka_

PDB 2VUE.pdb

H

2BXD.pdb

Proteinu Datu Banka PDB struktiira.

MW = 228.38 g/mol H

RWEF _ideal.tgf

H
C14H2802

25. levietot Diflunizala dotos atomus

nesteroidalo pretiekaisuma

zalu molekula
NSAIA 1FL.pdb

cilvéka seruma albumina HSA
Proteinu Datu Banka
PDB 2BXE.pdb



26. levietot Ibuproféna dotos atomus nesteroidalas
H S-Ibuprofens H pretiekaisuma zales NSAIA
cilvéka seruma albumina HSA

H H
Hi o Indometacins H 2BXG.pdb  Proteinu Datu Banka PDB IBP.pdb.
7/ & cl 27. levietot IndoMetacina dotos piecus atomus
) HH H nesteroidalas pretiekaisuma zales
= N— . NSAIA IMN.pdb cilvéka seruma albumina HSA
o'\c\ ; i N ! Protetnu Datu Banka PDB 2BXM.pdb
\ H H

o
28. levietot fenil Butazona dotos atomus nesteroidalas pretickaisuma zales,
antipisetikis, analgétikis P1Z.pdb cilvéka seruma albumina HSA Proteinu Datu Banka
H

| PDB 2BXM.pdb .

H H 29. levietot Salicilskabe dotos atomus
Fenibutazons 8 2-hidroxi-benzoskabei
R C\N y priekSvestnesis pretiekaisuma zalem
7 H | aspirins ar acilétu hidroksila grupu pie
Tk e salicilskabes C2 -O-H benzola cikla
P1Z tqf U SAL.pdb cilveka seruma albumina
308.38 g/mol " HSA Proteinu Datu Banka PDB
C19H20N202 212Z.pdb, 2BXL.pdb
| H
30. levietot Diazepama dotos atomus antikonvulsants, anksiolitikis
H sedativs(nomierinoss), relaksants(atbrivotiba), amnézijas:

Diazepams e . e
cl cilvéka kermena medicinas formula DZP.pdb cilvéka seruma

i albumina HSA Proteinu Datu Banka PDB 2BXF.pdb
H
N i
/I\I . s - O
0=FC C16H13CLN20 Fusidinskabe
H

31. levietot Fuzidinskabe
dotos 6 atomus, antibiotikim,

anti-bakterials agents,
s 0% >0 OJ<
\

Olbaltumvielu sintézes inhibitors formula FUA.pdb cilvéka seruma albumina HSA Proteinu Datu
Banka PDB 2VUF.pdb



Testosteron binding sites are two:

TBS1 and TBS2.

S-Warfarin binding site is Sudlow site.

Sudlow site
R Warfarin

H

Testosterone

both angular methyl groups

Fig. 5 ESA domains and testosterone binding sites. The testosterone (yellow) and citrate molecules (magenta)
are shown with atoms as spheres. Warfarin (from structure of HSA complexed with warfarin, PDB ID: 2BXD),
which is bound at Sudlow site 1,6 is shown with atoms as blue spheres. Testosterone was predicted to bind in
Sudlow site I by Peters.1 The interactive collection of superpositions of the ESA—testosterone complex and
other SA complexes with selected compounds that bind in TBS1 or TBS2 is available at ;
https://molstack.bioreproducibility.org/c/hY Yh/. and in: Chem Sci. 2019 Feb 14; 10(6): 1607-1618.



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6371759/figure/fig5/
http://xlink.rsc.org/?pdb=2BXD
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6371759/#cit6
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6371759/#cit1
http://https/molstack.bioreproducibility.org/c/hYYh/
http://aris.gusc.lv/ChemFiles/Albumin/6MDQtesChemSci19/6MDQtesChemSci19.pdf

