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Biomacromolecules

Proteins
Nucleic acids
Polysaccharides
Lipids (?)
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Chromatyna

DNA

Histony NUKLEOSOM

histondw




Od DNA do Biatka

Replikacia Transkrypcia

Q Translaga
DNA RNA «4 BIALKO
Odwrotna
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Proteins

20 types of natural amino-acid types
Peptides (from 2 to 50 or 100 residues)

Proteins (from 20 to 34350 (or more) amino-acid
residues)

Protein DataBank (PDB) — database with protein
structures marked by pdb codes (4 letter codes)

— 134 983 Biological Macromolecular Structuref"
(and increasing every day) E\/

|
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Biatka

* Wielkoczgsteczkowe (masa czgsteczkowa od ok. 10 000 do kilku mIn Daltonow)
biopolimery, a wfasciwie biologiczne polikondensaty, zbudowane 2z reszt
aminokwasow pofgczonych ze sobg wigzaniami peptydowymi -CONH-. Wystepujg

we wszystkich zywych organizmach oraz wirusach.

o 5

Hemoglobina

Insulina Kinaza AK1

Przeciwciato (1gG) Ligaza glutaminy
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STRUKTURALNE Foods High in Protein

Odpowiedzialne za mechaniczna
stabilno$¢ narzadéw i tkanek . Do biatek

strukturalnych zalicza si¢ takze histony 4 4 - . \ \Q h 8
petniace kluczowg role w upakowaniu ' . N\ A )
DNA w chr i
e °matymeODP oy Meatandfish Cheese  Eggs  Beans
ZAPASOWE :
T y ; To biatka uki
Niektore biatka budujace d Y
e (np. immu M s\
mig¢s$nie mogg by¢ i : Sk o
wykorzystywane jako & | €3, H@. udl
. chorobotwor . Pl
material energetyczny; S
takze wiele biatek Bread Hummus  Nuts and seeds
ro$linnych peini funkcj¢ |

zapasows FUNKCJE | / 7

ENZYMATYCZNE MOTORYCZNE

przyspieszajace specyficzne Te biatka ucz?stniczq w
reakcje chemiczne procesach zwigzanych z e

4 \‘ ruchem np. aktyna, miozyna

TRANSPORTUJACE  REGULACYINE V

To biata uczestniczace w To niektére horm01:1y, a takze
transportowaniu rézncyh receptory uczestniczace w

substancji odzywczych jak np. percepcji réznych czasteczek
hemoglobina uczestniczaca w transpor- sygnatowych; b.lalkaml. regu- |
cie tlenu i CO2. latorowymi sg takze ~

czynniki transkrypcyjne,
regulujace ekspresj¢ gendw 5\
dairine-lifestyle.blogspot.com / Y
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BUDOWA BIALEK

Biatka s3a to ztozone
zwiazki o skomplikowanych
wzorach chemicznych.

Biatka skiladaja sie
z potaczonych ze sobg
aminokwasow tworzacych
diugi tancuch.

WZOR FRAGMENTU BIALKA, KTORY ZAWIERA LANCUCHY AMINOKWASOW MOGA
TRZY AMINOKWASY: MIEC STRUKTURE HELISY LUB HARMONIJKI.
H O H O H O
i |l |
Besmet |
H CH; H H H GH;
ALA GLY SER
WIAZANIE

PEPTYDOWE



(a) Primary structure , Chain of amino acids

Heme units

: (c) Tertiary structure

(d) Quaternary structure Hemoglobin
(globular protein)



SVLZ

JBM 2017



Wiazania disulfidowe

r f H = ]

Wheat LTPY IDCGHVDSLVRPOLS YVQG- GPOPSGCQUCDGVENLHNQARSQSDRQSA NULKGIARGIHNLNEDN ARSIPPKCG VNLPYTISLNIDCSRYV
Rice LTPY I TUGQVNSAVGPOLT YARG  GAGPSAAC  _SGVRSLEKAAASTT ADRRTA' NCLENAARGIKGLNAGN - - AASIPSKIG- VSVPYTISASID SRVS -
Maize LT ~AIS GCGQVASAIAPC IS YARGQ GCSOGPSAGUUSOGVRSLNNAARTT ADRRAACNCLENAAAGYVSGLNAGN AASIPSKI G- - VSIPYTISTSTD O SRVN
Barley LTPY LNCGQVDSKMKPOCLT YVQG - GPGPSGECCNGVRDLHNQAQSSGDRQTVIUNUCLKG IARGIHNLNLNN AASIPSKIUN - YNVPYTISPDIDCOSRLY
Mung bean LTP1 MTOUGQVAQOGNLAQ I1IG-FLQK - - GGVVPPS  CTOGVENILNSSRTT ADRRAV SLULLKAAAGAVRGINPNN AEALPGKCG VNIPYKISTSTNUNSIN
Lentll LTPY AISCGAVTSDLSPL LT YLTG - GPGPSPQ  CGGVKKLLAAANTT PDROQAA N LKSAAGSITKILNTNN - - AAALPOGKCOG- - VNIPYKISTTTINONTVKF
Onion LTI QNI CPRVNRIVIPOVA YGLG ~"RAPIAPCUCRALNDLR FVYNTRNLRRAA RCLVGVVNRNPGLRRNPR -FQONIPRDURNTFVRPFWWRPRIQUGRIN

b 1 R
Wneat LTP2 . —Al.".Q- VASQI.AV"‘AS—AI LS- —OAKPSOE-!il.ONLR ------- . »Aooc"'r-‘awmoprvcovlRspu-ARoutsxio- “LAVP - -« -« ~HC =« « - -
Rice LTP2 “AGCN- - AGQLTVOTG-AIAG- - GARPTAACCSSLR - - - -AQQGCFCQFAKDPRYGRYVNSPN - ARKAVSSCG- - LALP - - S TCH
Maize LTP2 ~ANPCN- -PAQLTPCAGPALFG- -GAVPP-ACCAQLR- - - - - - - - - - - AQQGCLCGYARSPNYGSY IRSPN - AARLFAICN - - LPMP RCR -
DIR1 AIDLCGMSQDELNECKP - AVSKENPTSPSQPCCTALQH - - -ADFACLCGYKNSPWLGSFGVDPELASALPKQUG- LANAP - - - - - - - TC----

Maize LTP1 Wheat LTP2

ﬂ \ J.P. Tam Pharmaceuticals 2015, 8(4), 711-757



Bazy biatek

« RCSB PDB - http://www.rcsb.org

RCSBPDB | Analyze -

= l DB g
PROTEIN DATA BANK Mocro

oleculor Structies - s
Advanced Search | Srowse by Apnceahons

gPDE @rote Biflmam RIS Y -

A Structural View of Biology March Molecule of the Month

Thes resource 15 powered by the Proten Data Sank archive-nformation about
the 30 shapes of protens, nucleic acxds, and complex 2ssambles that heps

Q Depos~t studeres and researchens uncerstand afl aspects of omedcine and
agrcuture from profen syrthess o hasth and desass

As a member of the wwPD8 _ the RCSH POB curates and armctates PD8
[+~ =

Q Search

The RCS8 208 bukds upon the data by creatng 100ts and resowces for

computational

a V) liza
L Visualize research and educabon i molecular beology, stroctural bdogy

Beokogy. and bheyond
B Analyze

A Molecutar View of HIV Therapy
# Download
2016
FA.QFB
BioArt
Winner
Vaw srwmator
on FOB 10

W Leamn

fe ot Tuesdoy Atsr 07 | Features & Highlights m kil

P "
Jomn our Developmenm
Team

View Vandaton in 30
VISUSZng SULChE Qualty metncs in

Woe dirmnaens » 10T

s o) Explore Ligand Inferactions n 30 o our team mt UG San
(o < Anatyze srall mokecuke nteractions [(Megn » 8307
A
L% with NGL !
~ View Shructures and Pathways » 02728
New Images for Transmembrane ”
i < ) Protsns Erfey e Wdeo Chalenge » 0227
— =
Acc mutpie tagh 1o B Noas The paper o4 08
5uesS PDB Entey UTIBgey that Peghibght orie L neliep system 5 oow aak

membranss » 1017

Cryo-EM snchure of the Modstor-RNAFY

lownioad Lsts of POS
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DE NOVO PROTEIN 25-FEB-02 1n.2Y h Name and PDB COde

NMR STRUCTURE OF TRP—-CAGE MINIPROTEIN CONSTRUCT TCSB
MOL ID: 1;
MOLECULE: TCSB;
CHAIN: A;
ENGINEERED: YES
MOL ID: 1;
SYNTHETIC: YES;
OTHER DETATLS: THE PROTEIN WAS SYNTHESIZED USING STANDARD
FMOC SOLID-PHASE SYNTHESIS METHODS ON AN APPLIED ®
BIOSYSTEMS 4332 PEPTIDE SYNTHESIZER.
MINIPROTEIN, TWO-STATE FOLDING, TRP-CAGE, DE NOVO PROTEIN PDB fl Ie

SOLUTICN NMR

38

J.W.NEIDIGH,R.M.FESINMEYER,N.H.ANDERSEN
24-FEB-09 1LZ2Y 1 VERSN
29-MaY-02 1LZY 0

AUTH J.W.NEIDIGH, R.M.FESINMEYER, N.H.ANDERSEN
TITL DESIGNING & ZO0-RESIDUE PROTEIN.

REF NAT.STRUCT .BIOL. V. 9 425 2002 h Article Wlth description

REFN ISSN 1072-8368
PMID 11975279
DOI 10.1038/NSB798

RESOLUTION. NOT APPLICABLE.

REFINEMENT . 3 ] ;
PROGRAM : AMBER 6.0 h Refinement (by MD s|mu|at|on)
AUTHORS : KOLLMAN

P
OTHER REFINEMENT REMARKS: 165 NOE DISTANCE CONSTRAINTS WERE P
EMPLOYED. CNS WAS EMPLOYED FOR S.A., FOLLOWED BY MINIMIZATION '
USING THE SANDER MODULE OF BMBER.

1L2Y COMPLIES WITH FORMAT V. 3.15, 01-DEC-08 /

THIS ENTRY HAS BEEN PROCESSED BY RCSB ON 28-FEB-02. I\/

THE RCSB ID CODE IS RCSB015598. \-/

" > v

EXPERIMENTAL DETAILS :

EXPERIMENT TYPE : NMR !
TEMPERATURE (RELVIN) : 282 ,
PH %7, : o Sv}/
IONIC STRENGTH : NULL h EXperImenta| t *I
PRESSURE : BMBIENT \

SAMPLE CONTENTS : 1.0-1.8 MM TCSB >

ZMADBM 2017
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EEMARE 5S00 1JRJ IS AN ANALAGCOUS C-TERMINAL STRUCTURE.

DEREF
SEQRES
SEQRES
HELIX
HELIX
CRYST1
CRIGK1
CRIGKZ
CRIGX2
SCALEL
SCALEZ
SCALEZ
MCODEL
ATCM
ATCM
ATCM
ATCM
ATCM
ATCM
ATCM
ATCM
ATCM
ATCM
ATCM
ATCM
ATCM
ATCM
ATCM
ATCM
ATCM
ATCM
ATCM
ATCM
ATCM
ATCM
ATCM
ATCM
ATCM
ATCM
ATCM
ATCM
ATCM
ATCM
ATCM
ATCM
ATCM
ATCM
ATOM

1L.2Y & 1 Z0 PDB 1L.2Y 1L.2Y 1 Z0
1 2 20 ASN LEU TYR ILE GIN TRP LEU LY3 ASPF GLY GLY PEC SER
A 20 SER GLY ARG PRC PR2 PRC SER
1 1 RSN 2 1 &asp & 5 1
s Z GLY & 10 GLY & 15 3
1.000 1.000 1.000 S0.00 S0.00 S0.00 P 1 1
1.000000 O0.000000 O.000000 0.00000
@.000000 1.000000 O0.000000 0.00000
@.000000 O0.0Q00000 1.000000 0.00000
1.000000 O.000000 O.000000 0.00000
0.000000 1.000000 O.00000O0 0.00000
o.000000 O.0QOOQOO 1.000000 0.00000
1
1 W ASN A 1 -8.501 4.127 -0.53553 1.00 0.00
2 CA ASN 2 1 -8.c08 3.135 -1l.e18 1.00 0.00
3 BN B 1 -7.117 2.%c4 -1.8%7 1.00 0.00
4 © BN B 1 -6.634 1.849 -1.758 1.00 0.00
5 CB ABSN & 1 -5.437 3.3% -Z.88% 1.00 0.00
& G ASN A 1 -10.5915 3.130 -Z.611 1.00 0.00
7 ©OD1 ASN & 1 -11.265 Z.700 -1.32Z4 1.00 0.00
8 NDI ASN B 1 -11.80& 3.406 -3.243 1.00 0.00
9 H1I 23N 2 1 —-8.330 3.557 0.261 1.00 0.00
10 HZI &SN 2 1 —-8.740 2.068 -0.88% 1.00 0.00
11 H3 &SN & 1 -9.877 4.041 -0.2%3 1.00 0.00
12 H&Z RSN & 1 —-8.%30 2.1z -1.23% 1.00 0.00
13 HBZ ASN & 1 -9.310 4.417 -3.1%3 1.00 0.00
14 HBE3 ASN & 1 -5.108 Z2.71% -3.67% 1.00 0.00
15 HDZ1 ASN & 1 -11.57Z 3.791 -4.444 1.00 0.00
16 HDZZ ASN B 1 -12.737 3.183 -3.2%4 1.00 0.00
17 N LEU A 2 -6.37% 4.031 -Z.Z2Z 1.00 0©O.00
18 cCch LEU & pis —-4.523 4.002 -Z.452 1.00 0.00
1% cC LEU A s -4.136 2.187 -1.404 1.00 0.00
20 o LEU A& 2 -3.3%1 2.274 -1.76¢0 1.00 0.00
Z1 CBE LEU & pid -4.411 3.450 -Z.g61% 1.00 O0.00
22 o LEU & pid —-4.7595 &.450 -1.4%5 1.00 0.00
23 CDl LEU & Z -3.61Z2 &.8032 -0.5%% 1.00 0.00
Z4 CDI LEU B ped -5.351 7.748 -Z.084 1.00 0.00
Z5 H LEU A pd -6.821 4.523 -2.3%4¢ 1.00 0.00
26 HA LEU A 2 —-4.750 3.4%4 -3.4032 1.00 O0.00
27 HBI LEU & pis —3.340 2.414 -Z.e72 1.00 0.00
28 HB3 LEU & s -4.813 2.817 -3.564 1.00 0.00
2% HG LEU & 2 —-3.568 &.0z2 -0.8%8 1.00 0.00
30 HD11 LEU 2 pid -3.207 3.%05 -0.14¢ 1.00 0.00
31 HD1Z LEU & pid -2.841 7.304 -1.1832 1.00 0.00
3Z HD13 LEU 2 Z —-3.592% T.477 0.1%7 1.00 ©0.00
33 HDZI1 LEU & ped —4.607 g.z20% -Z.736 1.00 0.00
34 HDZZ LEU R pd -6.255 7.544 -Z.657 1.00 0.00
35 HDZ3 LEU & 2 -5.5%2 8.445> -1.281 1.00 0.00

nmpIDp@DRER@DREREIOoOoQoonNOoErrnEmorEm@mEz@nEonoonn2

= Scquence (full)

PDB file

s Coordinates

Y
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Inne bazy

« UniProt - http://www.uniprot.org/

UniRef %

(e
Thet UniProt Refessncs
Cluaters (UniRef) provide
dustared sets of sequences
from the UniPyot
Knowledgobase (Including
solormes) e selected
UniParc records.

Getting started

Q Text search
Our basic text search allows you to search all the resources
avallable

A\ BLAST
Hind reglons of similarity between your sequences

¥F Sequence alignments
Align two or more protein sequences using the Clustal Omega
program

UniParc

(((

UniParc |& a comprehsnsiye
and notrredundant
database that contalns most
of tha publicly avaiiatie
protein saquences in the
world,

Taxanomy Subcellular locations

wild UniProtdata

L Download latest release
Get the UniProt data

o Statistics
View Swiss-Prot and TrEMBL statistics

© How to cite us
The UniProt Consortium

£ Submit your data
Submit your sequences and annotation updates

News coee

-
Forthcoming changes <
Planned changes for UniProt H

UniProt release 2017 _02

Freshwater fish see red | Cross-references to Araport, TAIR and
IMGT/Gaene-DB | Removal of sequence similarity annotations for
damains

UniProt release 2017 _01
Sheen in wolves' clothinng | Channe of the LIniRef FASTA header v

@ News archive

Protein spotlight

A Waik On The
Reugh Side

February 2017

Life can be hard. There are times when you find yourself in the most
unfriendly circumstances and, more often than not, the best way to
deal with the situstion is to find your own solution and wriggle your
awn way out, Living species are the most imaginative of beings when it
comes to designing defence mechanisms. Some release nasty smells to
ward off predators, or melt into the landscape and become invisible to
them...




Sekwencje biatek

 Biatka homologiczne?

(b)

y g

J/\
\ :
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Receptory 7TM, czyli
receptory o siedmiu helisach
transbtonowych sg liczng
grupg receptorow, ktore
posSredniczg w m.in.:

e wechu

* smaku

* wzroku

* neurotransmisji

* wydzielaniu hormonow
* chemotaksji

* egzocytozie

* regulacji ciSnienia krwi
* embriogenezie

* wzroscie i roznicowaniu komorki
* TOZWOju

* infekcjach wirusowych

ZMADBM 2017



ADRB2

ADORA2ZA

ADRB1

GRM7  GRMS  Glutamate (15)
FZD7
’ CRMZ - pasir3 FZD2  Frizzled/TAS2 (24)
Secretin (15)
i GRM4 GRM3 TASIR1 FZD1
GLP2R GRM6 GRPC6A
Adhesion (24) CLRIR * GegR GRMS FZ03
PTHR2 GRM1
LEC1 VIPR2 PTHR1 TAS1R
6
e CELSR2 PACAP CRHR 8 b TASZRIG,  TAS2R14
MRz NCELSRY  VIPR1 MR EALCRL casR \ /Gassrz Big, JASIR TASZR10
BAZ sc1R CALCR 704 AS2R TAS2R3
BAI3, FZDY GPR60 TAS2R9
EMR3 N\ETLL \cELsR GHRIR GABBR1 PR TAS2RS
BAI smon/ S 4528 xRy
EMR1 : CXCRS S ECRI1 cxcrs
CDY7 ssTR1 ,SSTR3 CCR10 C
SCrse CXCR1
GPR111 CXCR4 CXCRe
B,
GPR11§ v CCR7
GPR116 GPR117 GPR113 Z NTSR1 XC3R] CCRS
GPRI1017 g \ o CCREcRi
TM7XN1 GPR114 3 A
NPY1R (o] S PP——RDCINXCR CCR3
GPRO7T—PPYRI~\NMU2R MCHR1 GALR ADMR._ o
By FRET - URZR _—MCHR2 GTRLTSSNAGTR) B
P GPR2O~_BDKRB
A rer TR 2222 ORIBL | Offactory (3501 GPR1S SALPR
Receptors RTH2 _BOKBR1
NPFF2—TICRTR? A.CKBR CCKA OR1G1 P N\ R32
GNRHRIl_  HCRIR C BLTR2 BLTR EPR1
_==m/ PR
GNRHR GPR78 5 A d
AVPRIA Eé bt MkSLR7] g
GPR26 62”0, LOK2. FPRLY
AVPR18 K GPR62 \Deridp 7 Ay,
AVPRZ s, PR61 ﬂ'%i\;;‘? { e LHCGR
NMBR EDG1 SEEE, %, wre” ] MRGH TGRATSHR
GRPR v 0/ W: HE NN
ETBRLP1I™ ZONRA e S EDGS P i °MGRs
EDNR P2Y17 /58 74\ MRGX1
ETBRLP2 ol Rl e
as %%, | MRGX3
Bard NS MRGX4
OPN1LW h:z“%“"&\\,\ 2\
OPNIMW 2O B N\ 7,
B Oy A | B
RS GO/ | %
9 S/ISEE 27
A Q‘_gsé\v- g.;:; Y
ADRA1D 3 oilbs &
ADRATBDRA 1AL <
[ - D Rhodopsin (701)
HTR1E SA 2 2
L ‘g =
0 _— ramat:
H::;:?FID ADRAAC 7 CHRM3 — Fril:z‘:eda $
ADRAZE 3 p2led
HIR1B RMS = Rhodopsin
CHRM4 : — Adhesion
CHRM2 — Secretin

Nature Reviews | Drug Discovery

GPCR

¢ 30-40% lekow
oddziatywuje z
GPCR

* Miliardy USD
rocznie
przeznaczane jest .
na znajdowanie
nowych lekow —

el

ligandéw GPfP(
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Biatka sekwencyjnie podobne

« PSI-BLAST - https://blast.ncbi.nlm.nih.gov/

NM} U S Nabonal Library of Medicine NCBI National Center Jur Biob IOy ISormaton

BLAST y » blastp suite Harme Fhecent Resuirs Saves
Standard Protein BLAST

uategies Heap

BLASTP programs search protein databases using 3 protein query. mare..

Etter Qunery Secquunce

Emer accession numbar(s). gs), or FASTA sequence(s) Clear Quary subrange
From
Ta
Or, upload file Przegladal...  Nie wytemno pib v
Job Title
Errer a de .,:rgvim: fl;ir Lot your BUAST setrch -
] Align two or more sequences & 4
B
Choose Sesch Set - —
Database Ror-redundant proten sequences () v
Organism a
Optional LIExchde =
Erner cugamar, VIO name, Dinomia o t3x i Oty 20 100 1358 will Des shown & -
Exclude "I Modets CMXP) ] Uncuttiredierramormerntal sample soquences |
Opnonal
Entrez Query el Coe datnbase a0
Optional = ——w . 5
Ereer an Entrar guery 1o il saanch ¢ .

Program Selection
Algorithm ) biastp {protein-proben BLAST)
& PSLBLAST {Postion Spachic Hergted BLAST)
O PH-BLAST (Patiern Het Intated BLAST)
2 DELTA-BLAST (Daman Enhanced Lockup Time Accelerated BLAST)

Chovse

a BLAST sdgofthm &

. il "" Search database Non.redundant proteln sequences {nrj using PSLBLAST (Position-Specific Iterated BLAST)
] Show results in a new window

ZMADBM 2017



https://blast.ncbi.nlm.nih.gov/

C
CASP AL
5 g

* The Critical Assessment of protein Structure
Prediction

* Ponad 100 grup przewiduje struktury biatek tylko
na podstawie ich sekwencji

 Pomimo 12 edycji (24 lat) problem ten nie jest |
nie bedzie szybko catkowicie rozwigzany

TOXXX.

* Przewidywane biatka oznaczane sg kodami f




T0763

Sequence analysis results for job: TO763
ID: 1f822970-d609-11e3-82eb-00163e110593

Summary PSIPRED Downloads

Secondary Structure Map
Feature predictions are colour coded onto the sequence according to the sequence feature key shown below.

1M K K TN K I I F I WVFFIWVITFTIOGTLSTYHRUHETFTUHNTDIEK RZRMETISS5TULS5S5T1IDTVTFHKTFUHNSTF 5 K &0
51 F S N D K I ¢ V I ¥ D EE KL 5 KF KV I MBS LDTSETCTIZHKZ KT IETYVZ®PIHXKDA ANTITES S STFZHKTY S5 ¥ H 100
101 I Q P N L KY V EDNMNUWVY¥DOCGYFLLYILWVOGDSETG CGIEKTST¥TIITFSOGTETLSTYVLDZEKDNN T H 150
15 I L K |E I F L B W K K Q Q

Key Helix Sheet Disordered Dompred Boundary DomSSEA Boundary
Annotations u L =] B

Sequence Resubmission
Start Stop

1 (. | 153

Select Methods




T0763

Distribution of 18 Blast Hits on the Query Sequence &

Mouse over to see the defline, click to show alignments

Color key for alignment scores

<40 40-50 80-200 >=200

Qu”yl I | I I I
1 30 60 S0 120 150
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cover  value

012
012
012
014
075
17
23
25
25
29
29
28
29
30
35
48

23% P1A
23% U0 C
23% 4P55 A
21% 1M58 A
2% 1887 A
21% 1GY1 A
40% ELV
2% 1624
2% EMA
2% 1RV A
2% 2cALA
2% 1BEA
2% 10UR A
30% 1004
41% VATLA
24% LML A
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Pytania i odpowiedzi na zadania

m.mozolewska@ipipan.waw.pl

7~

e

i,.\/'

Zdjecia, schematy i rysunki zostaty zaczerpniete z internetu.

k .
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Zadania (maksymalnie 10 punktow)

Prosze wyszukac¢ na stronie http://www.rcsb.org jakie biatko jest biatkiem
miesigca marzec w 2017 roku.

a) Jakie funkcje w organizmie petni te biatko?

b) Jakijest kod PDB tego biatka?

c) Jakg metodg zostata otrzymana struktura tego biatka?
d) Zjakiego organizmu pochodzi te biatko?

Wyszukaj biatko o kodzie PDB: 5H07

a) Pod jakim kodem UNIPROT sie kryje to biatko? "
b) Jaka funkcje petni to biatko? /
c) lle posiada alfa-helis a ile beta-kartek?

v

d) Do jakich biatek sekwencja tego biatka jest podobna? Wymien trzy E\
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Zadania (maksymalnie 10 punktow)

3. Wyszukaj w bazie UniProt biatko ,REST".
a) Woybierz jedno biatko i sprawdz czy jest dostepna dla niego struktura pdb.
b) Jaka jest funkcja tego biatka?
c) Zjakich fragmentow sktada sie te biatko?

d) Pobierz sekwencje biatka oraz przeprowadz przewidywanie podobnych
sekwencyjnie biatek.

4. Wyszukaj i podaj jakie pakiety R mogg by¢ pomocne przy analizie struktur biatek
np. obliczenie odlegtosci pomiedzy atomami?

e

-

5. Znajdz pakiet do R, ktéry bedzie przeszukiwat baze danych PDB. Wyszukajfw
wszystkie biatka, ktore posiadajg mostki disulfidowe i komplesy biatko-DNA.
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