V laboratoriju smo med CiS€enjem zamrzovalnika naleteli na epruveto z oznacbo “hréek -
vranica”, ki jo je o€itno pustil nekdanji sodelavec. Izkazalo se je, da vsebuje fragment proteina
zlatega hrcka, ki ga je preuceval v okviru starega projekta. Ker dokumentacije ni bilo veliko, smo
se odlocili, da pogledamo, za kaj pravzaprav gre —in kmalu ugotovili, da je fragment dovolj
zanimiv, da si zasluzi nadaljnjo analizo. To zaporedje je bilo:

SEFSGDDSFTIVNENTGKCIQPLSDWIVAQDCSETRSMLWKWVSQHRLFHLESQKCLGLDMTKAADNL
RMFRCDSSVLLWWKCEHHSLYSAAHYRLDLKDGYATASTNSSAVWKKGGSKENLCDQPYREIYTRDGN
SYGRPCEFPFLVGETWHHDCIRDENHSGPWCATTLNYEYDQKWGICLKPESGCEGNWEKNEQIGSCY
QFNNQEVLSWKEAYVSCQNQGADLLSIHSAAELAYITGKEDIARIVWIGLNQLYSARGWEWSDFKPLKFL
NWDPGTPSAPMIGGSSCARMDTETGLWRSVSCEAQQPYVCKKPLNNTVELPDVWTYSDTHCDVGWLP
QNGFCYLLANESGPWDAAHLKCKAFGGDLISIHSLADVEVVVTKLHSGDVKEEIWTGLRNVNSPTLFQW
SDGTEVTLTYWNENEPSVPYNKTPNCVSYLGKLGQWKVQSCEKKLRYVCKKKGEITNDTRSDKLCPPDE
GWKRHGETCYKIYENEVPFGTNCNLTITSRFEQEFLNDMMKKYDKSFQKYFWTGLRDADARGEYSWAAT
GGLKQAMTFSNWNFLQPASPGGCVAMSTGKTLGRWEVKSCRSFRALSICKKMSGPQEPEEATPKPDEP
CPEGWHTFPSNLSCYKVFHIERTVRRRTWEEAERFCQALGAHLPSFSHMNEVKEFLHLLQDQFSVQRW
LWIGLNKRSPDLQGSWQWSDRTPVSTVIMHREFQQDYDVRDCAAIKVLDNAWLRTWYYYDERKFGYLK
PFSCDAKLDWVCQIPKGSTLQVPDWYNPERTGIHGPPVIIDGSEYWFVEEPRLNYEEAVLYCASNHSFLA
TITTFTKLKAIRGKMENLSGEEQKWWVKANANPIDHYFLRTRPLWHRFSMLLDEECLQMSAKMWHLDL
NKRADCNDKLPFVCEKYNVSSLEKYSPDSAAKVQCTGKWIPFQNKCFLKVKSEPVTFSQASSTCHTYGG
TLPSVLSKSEQDFIISLLPEMETSLWIGLRWTAYDRISKWTDGRNLTYSNFHPLLVGRRLSIAAYFIDEESHY
HCALMLNLRKSPLTGTWNFTSCSERHSLSLCQKYSENEDGRPWETNSETVKYLNNLYKISKPLTWHGAL
KECLNENMRLVSITDPYQQAFLSVQATLRNTSFWIGLSSQDDELNFGWSDGTYLHFSNWAVDNEKLDD
CVILDTDGFWKTADCDENQPGAICYYPGNETSKEVRPLNSAKCPSPAQSTPWVPFQNSCYNFMITKNRH
RTITQKEVHSLCQKLHSKAQILSIRNEEENNFVVEQLLYFNYIASWVMLGVTYENNSLMWFDKTALSYTH
WRAGRPAVKNHKFLAGLSTDGFWDIQSFNVIDETLHFYQHSILACKIEMVDYKEERNSTLPEFIPYEDGVY
NVIQKRVTWYQALSMCSQSGRHLASVHNPKEQLFLEDIVNRDGFPLWVGLSSHDGSESSFEWSDGSA
FDYIPWKSQGSPGNCVILDPKGTWKHENCLSVKDGAICYKPTKFKELASHAHSSKCPLVKRNGSQWVQ
YGDHCYSAEQALHTFAEAKKLCQELDHSATVVTIADENENKFVSRLMRENYNITMRVWLGLSQHSLDQS
WSWLDGLDVTFVKWENKSKNGDGKCSILIASNETWKKVECSRGYARVVCKVPLSPD

1) Za kateri protein najverjetneje gre. Navedi ime proteina.

Limfocit antigen 75
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2) Poisci, Ce obstaja tudi ta protein pri ¢loveku. ISCi po bazi eksperimentalno doloCenih
struktur. Izmed proteinov z najvisjo vrednostjo Query Cover, izberi protein, ki je bil
dolocen privecji locCljivosti.

Gre za protein s PDB kodo 7JPT.

I € Your search is limited to records that include: human (taxid:9606)
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Chain A, Lymphocyte antigen 75 [Homo sapiens]

Chain A, Lymphocyte antigen 75 [Homo sapiens]

Chain A, Lymphocyte antigen 75 [Homo sapiens]
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Chain A, Lymphocyte antigen 75 [Homo sapiens]

Scientific
Name
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Homo sapiens
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Score
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Gledamo samo prva dva proteina in preko PDB baze glede na s pomocjo PDB kode dolo¢imo,
kateriizmed dveh je bila dolo&en pri visji lo¢ljivosti.

3) Kje je najvecja regija, ki je znanstveniki niso mogli zmodelirati (N-konec, v sredini, C-
konec) Napisi, od katerega do katerega aminokislinskega ostanka ta regija sega.

Na C-koncu, gre za ak ostanke 1355-16983.
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7JPT | pdb_00007jpt -

Structure of an endocytic receptor

Help
CHAIN No coordinates for this residue are reported in model 1
A Lymphocyte antigen 75 - Homo sapiens & Explore Sequence Annotafions in 3D unmodeled residue [PDB] | Position: 1355 - 1693 [auth: 1384 - 1727] | [PDB INSTANCE] 7JPTA- 1355 - 1693
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Vrrstica unmodeled.

4) Kateri ligandi so kovalentno vezani v naSi PDB strukturi? Preko katerih aminokislinskih
ostankov so vezani (glede na Stevil¢enje vVUSCF Chimera/Molstar)? Ali so vezani ligandi
pricakovani glede na domene v proteinu?

NAG (2-acetamido-2-deoxy-beta-D-glucopyranose) in BMA preko dveh NAG (beta-D-
mannopyranose-(1-4)-2-acetamido-2-deoxy-beta-D-glucopyranose-(1-4)-2-acetamido-2-
deoxy-beta-D-glucopyranose). Na protein so vezani preko asparaginov 1076 in 1253. Da, ker
protein sestavljajo lektinske domene, za katere je znano, da vezejo sladkorje.

Entity ID: 2
Molecule Chains @ Length 2D Diagram € Glycosylation 3D Interactions
beta-D-mannopyranose-(1-4)-2-acetamido-2-deoxy-beta-D- B 3 N-Glycosylation | @ Interactions +

glucopyranose-(1-4)-2-acetamido-2-deoxy-beta-D-

© Interactions & Density +
glucopyranose

.ﬁ“.ﬁ 4.I5 )

Glycosylation Resources

GlyTouCan: ReELingds GlyCosmos: ReE S GlyGen: ReREIrays

‘Small Molecules

Ligands QITET)
D Chains @ Name / Formula / InChi Key 2D Diagram 3D Interactions
NAG C [auth AJ, 2 ido-2-deoxy-beta-D-glucopy o © Interactions ~
Query on NAG D [auth A] Cg His N Og wo. o .d © Interactions & Density ~
OVRNDRQMDRJTHS-FMDGEEDCSAN I\
Download Ideal Coordinates CCD File @ e OH

Download Instance Coordinates + A, o



Sequence of  7JPT|Structur.. *  Chain #  l:lymphocyte.. *+ A * (0]
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TPDWYNPDRAGIHGPPLIIEGSEYWEVADLHLNYEEAVLYCASNHSFLATITSFVGLKAIXNKIANI SGDGOKWWIRISEWPIDDHETYSRYPWHREPVIFGEECLYMSAKTWLIDLGKPTDCSTKLPFICEKYNVSSLEKYSPDSARKVQCSE
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A Lymphocyte antigen 75 - Homo sapiens & Explore Sequence Annotations in 3D covalent bond [PDB] | Position: 1047 [auth: 1076] | [PDB INSTANCE] 7JPTA: 1047 - 1047
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Ligande lahko dolo¢imo iz Molstar ali pod kategorijo Structure summaries v PDB. Za
dolocitev mest vezave lahko to neposredno razberemo iz zaporedja nad strukturo v Molstar
ali pa pod kategorijo Sequence>Covalent bonds.

5) Pri katerih procesih v celici sodeluje iskani protein?

Endocytosis, immune response, inflammatory response.

< >

Cell color indicative of number of GO terms
ASPECT TERM
Cellular Component external side of plasma membrane [2 [N sourceGo central]
Cellular Compenent extracellular 4 [ W source:Uniprotis | [ M 1 Publication)
Cellular Component plasma % [N sourcerprotine| [ M 1 publication|
Molecular Function ate binding [7 [ SourceUniProtkB-Kw |
Molecular Function signaling receptor activity [ [ source:Go_central|
Biological Process endocytosis [4
Biological Process i P 2 [ sourcepratine] (W 1 Ppublication|
Biological Process i y response 4 [N sourceprotine| [ 1 publication

UniProt pod kategorijo Function oz. na GO annotations.



6) Kjev proteomu je zapisan gen za protein?

Na kromosomu 2.

Proteomes'

Identifier | UP000005640

Component! | Chromosome 2

B 7JPT | pdb_00007jpt

Structure of an endocytic receptor

ENTITY
TIPT_1 Lymphocyte antigen 75 - Homo sapiens
CHROMOSOME
NC_060926 Homo sapiens isolate CHM13 chromosome 2, alternate assembly T2T-CHM13v2.0 / Region: [160229296 - 160363008]
P53 RS P4l P23 R plel P33 PR ST a1l

a2

NC_060926 5
3
TUPT_1

NCBI PROTEINS . L= It-FIHH

UNIPROT PROTEINS

UniProt kategorija Names and Taxonomy ali v PDB v kategoriji Genome.

7)

933 fosfotirozin, 1703 fosfoserin, 1719 fosfoserin.
PTM/Processing’

Features

Showing features for signal’, chaini, glycosylation, disulfide bond*, modified residuet.

Q ® @ L Download

S S L e S o o N1 o
I t
I t
I t

Display rlles > Download s,

He

T
160,360,000

Protein ima modificirane ostanke. Kateri so modificirani ostanki in kje se hahajajo?

.
L

200 400

TYPE

"

Modified residue D POSITION(S) DESCRIPTION

+ Modified residue 933 Phosphotyrosine | combined Sources |
+ Modified residue 1703 Phosphoserine [ gy similarity |

+ Modified residue 1719 Phosphoserine [N gy similarity|

V UniProt v kategoriji PTM/Processing.
8)
5

Sequence & Isoforms’

Alignisoforms (5) & Add isoforms

Sequence status! | Complete Sequence processing!

This entry describes 5 isoforms? produced by Alternative splicing.

Koliko izoformnih produktov lahko dobimo z alternativnim izrezovanjem.

The displayed sequence is further processed into a mature form.



V UniProt pod kategorijo Sequence and Isoforms.

9) Zanima nas v vodi topen del proteina, ki predstavlja vecji delez celotnega proteina. KakSna je
razlika v ekstinkcijskem koeficientu med tem delom proteina, e so vsi cisteini oksidirani ali vsi

cisteini reducirani.

1

"

1200 1.400 1800

200 40 st abo 1,000
1722
]
TYPE
All - 1D POSITION(S) DESCRIPTION
Topological domain 28-1666 Extracellular | ™ sequence Analysis | & Tools ~ ¢ Add
Sequence:

SGRAANDPFTIVHGNTGKCIKPVYGWIVADDCDETEDKLWKWVSQHRLFHLHSQKCLGLDITKSYNELRMFSCDSSAMLWWKCEHHSLYGAARYRLALKDGHGTAIS
NASDVWKKGGSEESLCDQPYHEIYTRDGNSYGRPCEFPFLIDGTWHHDCILDEDHSGPWCATTLNYEYDRKWGICLKPENGCEDNWEKNEQFGSCYQFNTQTALSW
KEAYVSCQNQGADLLSINSAAELTYLKEKEGIAKIFWIGLNQLYSARGWEWSDHKPLNFLNWDPDRPSAPTIGGSSCARMDAESGLWQSFSCEAQLPYVCRKPLNNTV
ELTDVWTYSDTRCDAGWLPNNGFCYLLVNESNSWDKAHAKCKAFSSDLISIHSLADVEVVVTKLHNEDIKEEVWIGLKNINIPTLFQWSDGTEVTLTYWDENEPNVPY
NKTPNCVSYLGELGQWKVQSCEEKLKYVCKRKGEKLNDASSDKMCPPDEGWKRHGETCYKIYEDEVPFGTNCNLTITSRFEQEYLNDLMKKYDKSLRKYFWTGLRDV
DSCGEYNWATVGGRRRAVTFSNWNFLEPASPGGCVAMSTGKSVGKWEVKDCRSFKALSICKKMSGPLGPEEASPKPDDPCPEGWQSFPASLSCYKVFHAERIVRKRN
WEEAERFCQALGAHLSSFSHVDEIKEFLHFLTDQFSGQHWLWIGLNKRSPDLQGSWQWSDRTPVSTIIMPNEFQQDYDIRDCAAVKVFHRPWRRGWHFYDDREFIVL
RPFACDTKLEWVCQIPKGRTPKTPDWYNPDRAGIHGPPLIIEGSEYWFVADLHLNYEEAVLYCASNHSFLATITSFVGLKAIKNKIANISGDGQKWWIRISEWPIDDHFTY
SRYPWHRFPVTFGEECLYMSAKTWLIDLGKPTDCSTKLPFICEKYNVSSLEKYSPDSAAKVQCSEQWIPFQNKCFLKIKPVSLTFSQASDTCHSYGGTLPSVLSQIEQDFIT
SLLPDMEATLWIGLRWTAYEKINKWTDNRELTYSNFHPLLVSGRLRIPENFFEEESRYHCALILNLQKSPFTGTWNFTSCSERHFVSLCQKYSEVKSRQTLQNASETVKYLN
NLYKIIPKTLTWHSAKRECLKSNMQLVSITDPYQQAFLSVQALLHNSSLWIGLFSQDDELNFGWSDGKRLHFSRWAETNGQLEDCYVLDTDGFWKTVYDCNDNQPGAI
CYYSGNETEKEVKPVDSVKCPSPVLNTPWIPFQNCCYNFIITKNRHMATTQDEVHTKCQKLNPKSHILSIRDEKENNFVLEQLLYFNYMASWVMLGITYRNKSLMWFD
KTPLSYTHWRAGRPTIKNEKFLAGLSTDGFWDIQTFKVIEEAVYFHQHSILACKIEMVDYKEEYNTTLPQFMPYEDGIYSVIQKKVTWYEALNMCSQSGGHLASVHNQ
NGQLFLEDIVKRDGFPLWVGLSSHDGSESSFEWSDGSTFDYIPWKGQTSPGNCVLLDPKGTWKHEKCNSVKDGAICYKPTKSKKLSRLTYSSRCPAAKENGSRWIQYK
GHCYKSDQALHSFSEAKKLCSKHDHSATIVSIKDEDENKFVSRLMRENNNITMRVWLGLSQHSVDQSWSWLDGSEVTFVKWENKSKSGVGRCSMLIASNE TWKKVE

CEHGFGRVVCKVPLGPD
+ Transmembrane 1667-1691 Helical [M sequence Analysis| & Tools + € Add
+ Topological domain 1692-1722 Cytoplasmic | " sequence Analysis| £ Tools ~ & Add

Extinction coefficients:
Extinction coefficients are in units of M? cm™, at 280 nm measured in water.

Ext. coefficient 484360
Abs 0.1% (=1 g/1) 2.565, assuming all pairs of Cys residues form cystines

Ext. coefficient 488360
Abs 8.1% (=1 g/1) 2.544, assuming all Cys residues are reduced

Izberemo ustrezen del zaporedja v UniProt, ki ga izberemo pod Subcellular location. To
zaporedje na to prenesemo v ProtParam.

484360- 480360 = 4000; razlika je 4000.

10) Ker imamo necist vzorec smo se ga odlocili izolirati. Kak§en ionski izmenjevalec bomo
uporabili, e zelimo izolirati celoten protein pri pH 6.8?

Potrebovali bomo anionski izmenjevalec.

Number of amino acids: 1639

Molecular weight: 188821.89
Theoretical pI: 6.18

V ProtParam prenesemo zaporedje celotnega proteina in dobimo izrac¢unan teoreti¢en pl, na
podlagi katerega doloCimo naboj proteina pri pH 6.8 in tako tudi ustrezen izmenjevalec.

11) V naSem proteinu imamo vec¢ ponavljajo¢ih domen. Zanima nas ohranjenost domen,
zato poglejte, kateri aminokislinski ostanki so vteh domenah najbolj ohranjeni. Odgovor



podajte kot ime in tricrkovna oznaka aminokislin in ne mesto v zaporedju. Kot odgovor
dodaj Se WebLogo sliko poravnav in iz nje poiSci odgovor.

Ohranjeni so cisteini (CYS) in triptofani (TRP).

Family & Domains’
Features

Showing features for domain’.

@ @ & . Download o

' 200 o oo 200 1.000 1300 1,400 1800 '
824 1225
++  TYPE D POSITION(S) DESCRIPTION =
+ Domain 33-156 Ricin B-type lectin [N prosie-prorule Annotation | & Tools » i Add

+ Domain 164-211 Fibronectin type-11 | pROSITE-ProRule Annotation | £ Tools » ¥ Add

+  Domain 225-341 C-type lectin 1 [ pROSITE Prorule Annotatien | & Tools + @ Remove

+  Domain 368-486 Ctypelectin 2 [ I prosite-proRule Annotation | £ Tools » 6 Remove

+ Domain 493-625 Ctypelectin 3 [ prOSITE-ProRule Annotation | £ Tools » ¥ Remove

+  Domain 652-778 C-type lectin 4 [ pROSITE Prorule Annotation | & Tools + @ Remove

+  Domain §18-931 Ctypelectin5 [ prosiTe-proRule Annotation | £ Tools v @ Remove

+ Domain 958-1091 Ctypelectin 6 [ prOSITE-ProRule Annotation | £ Tools » ¥ Remove
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V UniProt pod kategorijo Family and Domains najdemo ustrezne domene, jih dodamo koSarico in
izvedemo poravnavo. Potem poravnave uvozimo v WebLogo in naredimo sliko.

12) Ali podatki iz baze UniProt (kot so funkcijske domene, transmembranske regije,
neurejene regije) potrjujejo napovedane strukturne znacilnosti, prikazane v PAE grafu iz
AlphaFold?

Na grafu PAE lahko od diagonali vidimo 11 kvadratoy, ki so temnejSe zelene barve, kar se sklada s
podatki v UniProt, saj protein sestavlja 11 domen, ki imajo visoko zanesljivost napovedi glede na
ostale ostanke vdomeni, domene pa povezujejo linkerjji, ki niso tako zelo urejeni.
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13) Preko UniProt dostopaj do zaporedja za mRNA naSega proteina, v primeru, da imas na
voljo vec referencnih sekvenc, izberi prvo. Katero signalno regijo lahko najdemo v zapisu,

poleg signalnega peptida. Kaksno je njeno zaporedje?

PoliA signalna sekvenca. Zaporedje AATAAA.



finference="alignment:5plign:2.1.8"

regulatory B8671..8676

/regulatory class="polyf& signal sequence"
/gene="LY75-CD3@2"
fgene_synonym="CD285; CLEC13B; DEC-285; gp28@-MR6; Ly-75;
Ly7s"
fnote="hexamer: AATAAA"
8696
/gene="LY75-CD3@2"
fgene_synonym="CD285; CLEC13B; DEC-285; gp2@@d-MRG; Ly-75;
Ly7s"
/note="major polyA site"
regulatory 8899..5994
fregulatory_class="polys& signal sequence”
/gene="LY75-CD3@2"
fgene_synonym="CD285; CLEC13B; DEC-285; gp28@-MR6; Ly-75;
Ly7s"
fnote="hexamer: AATAAA™
polyA site 8919
/gene="L¥75-CD3@2"
/gene_synonym="CD265; CLEC13E; DEC-285; gp28@-MR6; Ly-75;
Ly75"
fnote="major polyA site"

V UniProt pod kategorijo Sequence and Isogorms izberes prvo referen¢no sekvenco, nato pa
odgovor iS¢es v GenBank.



