KRAS kot potencialna, a zahtevna tarca za PROTAC terapijo-
RESITVE

V raziskovalnem laboratoriju preucujejo potencialne tarce za zdravljenje rakavih obolenj z uporabo tehnologije
PROTAC (proteolysis-targeting chimeras), ki omogoca usmerjeno razgradnjo proteinov. PROTAC je molekula,
sestavljena iz treh osnovnih komponent: liganda za tar¢ni protein, povezovalca (linkerja) in liganda za E3 ubikvitin
ligazo, ki posreduje prenos aktiviranega ubikvitina z E2 na specificen substratni protein. Ligand za tar¢ni protein
selektivno veZe protein interesa (POIl), ligand za E3 ligazo pa rekrutira E3 ubikvitin ligazo. Tvori se ternarni kompleks
POI-PROTAC-E3 ligaza, v katerem E3 ligaza ubikvitinira POI, kar ga oznadi za razgradnjo v proteasomu.

Tvoja raziskovalna skupina je izolirala neznano aminokislinsko zaporedje proteina iz tumorskega vzorca, za katerega
sumi$, da ima vlogo pri razvoju raka. Tvoja naloga je, da protein identificiras, analiziras njegove znacilnosti ter ocenis

njegovo primernost kot potencialno PROTAC tarco.

|dentifikacija proteina in ocena aktualnosti

1. Proteinu pripadajoce zaporedje je pripeto spodaj.

Graphic Summary

1. Identificiraj protein, ki ga kodira dano zaporedje, in

Gre za KRAS protein.

Informacijo o tem najdes z iskanjem z zaporedjem po pblastu:
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GTPase KRas isoform a [Homo sapiens] Homo sapiens 390 390 100% 8e-137 100.00% 189 NP_001356715.1
GTPase KRas isoform X3 [Cavia porcellus] Cavia porcellus 392 392 100% 1e-136 100.00% 227 XP_003470499 2
GTPase KRas isoform X1 [Gorilla gorilla gorilla] Gorilla gorilla gorilla 391 391 100% 1e-136 100.00% 207 XP_063550180.1
Chain A, GTPase KRas [Homo sapiens] Homo sapiens 390 390 100% 1e-136 100.00% 190 7TVVB_A
GTPase KRas isoform X3 [Chlorocebus sabaeus] Chlorocebus sabaeus 392 392 100% 1e-136 100.00% 227 XP_007966155.1
PREDICTED: GTPase KRas isoform X1 [Bison bison bison] Bison bison bison 390 390 100% 1e-136 99.47% 189 XP_0108542951
GTPase KRas isoform X3 [Desmodus rotundus] Desmodus rotundus 391 391 100% 2e-136 99.47% 227 XP_053777690.1
GTPase KRas isoform X3 [Neophocaena asiaeorientalis asiaeorientalis] Neophocaena asiaeorientalis asiaeorientalis 391 391 100% 2e-136 99.47% 227 XP_024588800.1
GTPase KRas isoform 1-T1 [Rhinopoma microphylium] 'Rhinopoma microphylium 392 392 100% 2e-136 99.47% 236 KAN3855304.1
KRAS isoform 4 [Pongo abelii] Pongo abelii 390 390 100% 2e-136 99.47% 189 PNJ038351
GTPase KRas isoform X1 [Marmota marmota marmota] Marmota marmota marmota 390 390 100% 2e-136 99.47% 189 XP_015353728.1
GTPase KRas isoform X4 [Gorilla gorilla gorilla] Gorilla gorilla gorilla 392 392 100% 2e-136 100.00% 245 XP_063550183.1
GTPase KRas isoform X3 [Echinops telfairi; Echinaps telfairi 391 391 100% 2e-136 99.47% 227 XP_004700038.1
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2. preveri, ali ima znano strukturo.

Njegova struktura je znana. To preverimo z iskanjem s pblastom po PDB.

Job Title Protein Sequence Filter Results

RID ZSY9X64K016 Search expires on 05-08 19:36 pm Download All v

Program BLASTP@ Citation v Organism _ only top 20 will appear [ exclude

Database pdb  See details v ‘ Type common name, binomial, taxid or group name ‘
+ Add organism

Query ID Icl|Query_5582333

Description unnamed protein product Percent Identity E value Query Coverage

lo‘

Query Length 189
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Chain A, GTPase KRas [Homo sapiens] Homo sapiens 390 390 100% 1e-140 100.00% 190 7VVB_A
Chain A, GTPase KRas [Homo sapiens] Homo sapiens 365 365 94% 8e-131 100.00% 178 8T/1_A
Chain B, GTPase KRas [Homo sapiens] Homo sapiens 362 362 94% 2e-129 99.44% 178 81/1 B
Chain A, GTPase KRas, N-terminally processed [Homo sapiens] Homo sapiens 348 348 89% 6e-124 99.41% 169 S8JHL A
Chain A, GTPase KRas [Homo sapiens] Homo sapiens 348 348 89% 6e-124 99.41% 172 9GOY_A
Chain A, GTPase KRas [Homo sapiens] Homo sapiens 347 347 89% 9e-124 99.41% 170 8T/3_A
Chain A,_GTPase KRas [Homo sapiens] Homo sapiens 347 347 89% 1e-123 99.41% 169 8JGD_A

Protein KRAS ima pomembno vlogo pri uravnavanju celi¢ne proliferacije in signalnih poteh ter je pogosto mutiran pri
razlicnih vrstah raka, zato predstavlja pomembno tar¢o sodobnih protirakavih terapij.

Odgovore na vprasanja iz sledece naloge od 2. dalje najdes z iskanjem po PubMed-u.
2. Preveri koliko je vseh ¢lankov, ki so bili objavljeni na temo proteina KRAS.
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[ | KRAS mutation in pancreatic cancer.

RESULTS BY YEAR
1 Luo J.

A Cite  Semin Oncol. 2021 Feb;48(1):10-18. doi: 10.1053/j.seminoncol.2021.02.003. Epub 2021 Feb 23.

PMID: 33676749 Free PMC article. Review.
W‘I‘ More recently, covalent inhibitors targeting the KRAS(G12C) oncoprotein have been developed. These
(O ......|||||III|II|||||||“ O
1954 2026

inhibitors showed promising activity in KRAS(G12C) mutant pancreatic cancer in early clinical trials. This

review will present an updated summary of our understanding ...

[ | Targeting KRAS in pancreatic cancer.

PUBLICATION DATE 2 Stickler S, Rath B, Hamilton G.

Cite  Oncol Res. 2024 Apr 23;32(5):799-805. doi: 10.32604/0r.2024.045356. eCollection 2024.

— PMID: 38686056 Free PMC article. Review.

() Syears However, the most common KRAS mutations in PDAC are G12D (44%), G12V (34%) and G12R (20%) that

~ R o m

O 1 year



3. Ali gre za aktualno raziskovalno podrocje?
Da, v zadnjih letih Stevilo objavljenih ¢lankov na leto narasca.

4. Koliko ¢lankov je takih, kjer se ime proteina pojavi ze v samem naslovu ali povzetku ¢lanka?
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[ (KRAS[Title/Abstract]) AND (KRAS[TitIe/Abstract])] X m

Advanced Create alert Create RSS User Guide
Save Email Send to Sort by: | Best match H Display options $#
08 results Page 1 of 3,081 > >>

[ | Defining the KRAS- and ERK-dependent transcriptome in KRAS-mutant cancers.
1 Klomp JA, Klomp JE, Stalnecker CA, Bryant KL, Edwards AC, Drizyte-Miller K, Hibshman PS, Diehl IN, Lee
Cite  YS, Morales AJ, Taylor KE, Peng S, Tran NL, Herring LE, Prevatte AW, Barker NK, Hover LD, Hallin J, Sorokin
A, Kanikarla PM, Chowdhury S, Coker O, Lee HM, Goodwin CM, Gautam P, Qlson P, Christensen JG, Shen

JP, Kopetz S, Graves LM, Lim KH, Wang-Gillam A, Wennerberg K, Cox AD, Der CJ.

Science. 2024 Jun 7;384(6700):eadk0775. doi: 10.1126/science.adk0775. Epub 2024 Jun 7.

PMID: 38843331 Free PMC article.

Unexpectedly, our KRAS-dependent gene signature diverges substantially from the frequently cited
Hallmark KRAS signaling gene signature, is driven predominantly through the ERK mitogen-activated
protein kinase (MAPK) cascade, and accurately reflects KRAS- and ...

[ ] Oncogenic KRAS Drives Lipofibrogenesis to Promote Angiogenesis and Colon
2 Cancer Progression.
Cite  HsuWH, LaBella KA, Lin Y, Xu P, Lee R, Hsieh CE, Yang L, Zhou A, Blecher JM, Wu CJ, Lin K, Shang X, Jiang
S, Spring DJ, Xia Y, Chen P, Shen JP, Kopetz S, DePinho RA.
Cancer Discov. 2023 Dec 12;13(12):2652-2673. doi: 10.1158/2159-8290.CD-22-1467.
PMID: 37768068 Free PMC article.

Oncogenic KRAS (KRAS*) contributes to many cancer hallmarks. In colorectal cancer, KRAS* suppresses

5. Koliko ¢lankov je bilo z omenjenim proteinom objavljenih v letu 20267?
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[] MAPK-driven epithelial cell plasticity drives colorectal cancer therapeutic
1 resistance.

K &‘ Cite  White M, Mills ML, Millett LM, Gilroy K, Hong Y, Zeiger LB, Simpson RJ, Corry SM, Ligeza A, Lannagan
TRM, Susanti S, Ridgway RA, Yazgili AS, Grzesiak L, Amirkhah R, Ford CA, Vlahov N, Tovell H, Officer-Jones
L, Ficken C, Pennie R, Najumudeen AK, Raven A, Nasreddin N, Chauhan E, Papanastasiou AS, Nixon C,
Morrison V, Jackstadt R, Graham JS, Miller CJ, Ross SJ, Barry ST, Pavet V, Wilson RH, Le Quesne J, Dunne
_o_ - O PD, Tejpar S, Leedham S, Campbell AD, Sansom OJ.
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[ ] Abstract

Nature. 2026 Feb;650(8102):748-758. doi: 10.1038/s41586-025-09916-w. Epub 2025 Nov 24.

PMID: 41286180 Free PMC article.

Although oncogenic MAPK signalling in CRC is common, with frequent mutations of both KRAS (40-
50%) and BRAF (10%)(1), inhibition of this pathway typically drives resistance clinically. Here, given the
development of KRAS inhibitors and licensing of BRAF inhibitor co ...

[ ] Emerging landscape of KRAS inhibitors in cancer treatment.
2 Riedl JM, Matsubara H, McNeil R, Patel PS, Fece de la Cruz F, Gulhan DC, Corcoran RB.

Cite  Cancer Cell. 2026 Mar 9;44(3):471-497. doi: 10.1016/j.ccell.2026.01.001. Epub 2026 Jan 29.

PMID: 41616774 Free article. Review.
Alterations in KRAS, NRAS, and HRAS occur in roughly 20% of patients with cancer, making RAS one of
the most intensively studied oncogenic targets. The discovery of mutant-selective KRAS(G12C) inhibitors



6. Koliko ¢lankov pa je takih, ki so pregledni in hkrati vsebujejo tako besedo *KRAS* kot tudi *PROTAC*?
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[ ] KRAS: Biology, Inhibition, and Mechanisms of Inhibitor Resistance.
1 Ash LJ, Busia-Bourdain O, Okpattah D, Kamel A, Liberchuk A, Wolfe AL.
Gite  Curr Oncol. 2024 Apr 3;31(4):2024-2046. doi: 10.3390/curroncol31040150.
PMID: 38668053 Free PMC article.

KRAS is a small GTPase that is among the most commonly mutated oncogenes in cancer. Here, we

Review.

discuss KRAS biology, therapeutic avenues to target it, and mechanisms of resistance that tumors

employ in response to KRAS inhibition. Several strategies are underi ...

[ ] Targeting KRAS in pancreatic cancer.
2 Stickler S, Rath B, Hamilton G.
Cite  Oncol Res. 2024 Apr 23;32(5):799-805. doi: 10.32604/0r.2024.045356. eCollection 2024.
PMID: 38686056 Free PMC article. Review.
However, the most common KRAS mutations in PDAC are G12D (44%), G12V (34%) and G12R (20%) that
are not amenable to treatment by KRAS G12C-directed cysteine-reactive KRAS inhibitors such as

Sotorasib and Adagrasib that exhibit clinical efficacy in lung cancer. ...

7.V katerem letu sta bila izdana le dva taka ¢lanka (pregledna, hkrati pa vsebujeta besedi *KRAS* in *PROTAC*)?

2022 (razvidno iz levega diagrama).

Znacilnosti identificiranega proteina

1. Kje v celici oziroma izven nje v ¢loveku najdemo protein KRAS? Gre morda za transmembranski protein?

Protein se nahaja v celicni membrani in citoplazmi. Ne gre za transmembranski protein.

UniPro.t.,: BLAST Align Peptide search ID mapping SPARQL  UniProtkB ~

Advanced | List

Function Entry

Names & Taxonomy
ISubcellular Location
Disease & Variants
PTM/Processing
Expression
Interaction
Structure

Family & Domains
Sequence & Isoform
Similar Proteins

Homologs

Variant viewer

UniProt Annotation

Feature viewer i i F icati links History

GO Annotation

Q Cell membrane [ 3Publications ; Lipid-anchor (1 Publication] [ 1 Publication
Endomembrane system | ™ 1 Publication
Q Cytoplasm, cytosol | 1 Pubication

Isoform 2B

Cell membrane [ 1 Publication ; Lipid-anchor ™ 1 Publication




2. Koliko aminokislinskih ostankov tvori ta protein?

189

:

Function Entry Variant viewer Feature viewer Genomic coordinates Publications External links History
Names & Taxonomy

Subcellular Location P01116-1
This isoform has been chosen as the canonical sequence. All positional information in this entry refers to it. This is also the sequence that appears in the

Disease & Variants downloadable versions of the entry.

PTM/Processing

Name 2A See also sequence in UniParc or sequence clusters in UniRef
Expression Synonyms K-Ras4A [ ™ 1 publication
Interaction fr Add Highlight ~+ Copy sequence
Structure Last updated 1986-07-21 v1

MD5 Checksum' 4A8C310887927CECC35B9DE4B784596E

Family & Domains

10 20 30 40 58 60 70 80 90 100 118
|Sequence&|so|nrm MTEYKLVVVG AGGVGKSALT IQLIQNHFVD EYDPTIEDSY RKQVVIDGET CLLDILDTAG QEEYSAMRDQ YMRTGEGFLC VFAINNTKSF EDIHHYREQI KRVKDSEDVP

o . 128 138 140 158 160 17@ 188
Similar Proteins MVLVGNKCDL PSRTVDTKQA QDLARSYGIP FIETSAKTRQ RVEDAFYTLV REIRQYRLKK ISKEEKTPGC VKIKKCIIM
Homologs P01116-2
Name 28 Differences from canonical 151-153: RVE » GVD [ & Fublications
Synonyms K-Ras4B 165-189: QYRLKKISKEEKTPGCVKIKKCIIM -
See also sequence in UniParc or sequence clusters in UniRef KHKEKMSKDGKKKKKKSKTKCVIM [ 5 Publications
Show

3. Iz koliko domen je sestavljen ta protein?
Informacijo najdes v Prosite. Sestavljen je iz ene, RAS domene.

P01116 RASK_HUMAN (189 aa)
GTPase KRas. Homo sapiens (Human)

MTEYKLVVVGAGGVGKSALTIQLIQNHFVDEYDPTIEDSYRKQVVIDGETCLLDILDTAGQEEYSA
MRDQYMRTGEGFLCVFAINNTKSFEDIHHYREQIKRVKDSEDVPMYLVGNKCDLPSRTVDTKQAQD
LARSYGIPFIETSAKTRQRVEDAFYTLVREIRQYRLKKISKEEKTPGCVKIKKCITIM

Legend:

- +
disulfide bridge active site other ‘ranges’ other sites

Please note that the graphical representations of domains displayed hereafter are for illustrative purposes only, and that their colors and shapes are not intended to indicate

homolegy or shared function.

For more information about how these graphical representations are constructed, go to https://prosite expasy.org/mydomains/.

hits by profiles: [1 hit (by 1 profile) on 1 sequence]
Upper case represents match positions, lower case insert positions, and the "' symbol represents deletions relative to the matching profile.
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ruler: } l

P01116 RASK_HUMAN “ 189 aa

GTPase KRas. Homo sapiens (Human)

Hits of PS51421 on AlphaFold-P01116-F1-v4

PS51421 RAS Small GTPase Ras domain profile

Hits of PS51421 on PDB 3D structures x-referenced by P01116: pdb_00002msc_B, pdb_00002msd_B, pdb_00002mse_B, pdb_00003gft_A, pdb_00003gft B,
pdb_00003gft_C, pdb_00003gft_D, pdb_00003gft_E, pdb_00003gft_F, pdb_00004dsn_A, pdb_00004dso_A, pdb_00004epr_A, pdb_00004ept_A, pdb_00004epv_A,
pdb_00004epw_A, pdb_00004epx_A, pdb_00004epy_A, pdb_00004I18g_A, pdb_0D0004Id]_A, pdb_00004Ipk_A, pdb_00004Ipk_B, pdb_00004Iw_A, pdb_00004Irw_B,
pdb_00004luc_A, pdb_00004luc_B, pdb_00004iv6_A, pdb_00004Iv6_B, pdb_00004lyf_A, pdb_00004lyf_B, pdb_00004lyf_C, pdb_00004lyh_A, pdb_00004lyh_B,
pdb_00004lyh_C, pdb_00004lyj A, pdb_00004m1o_A, pdb_00004m1o_B, pdb_00004m1o_C, pdb_00004m1s_A, pdb_00004m1s_B, pdb_00004m1s_C, pdb_00004m1t_A,
pdb_00004m1t B, pdb_00004m1t_C, pdb_00004m1w_A, pdb_00004m1w_B, pdb_00004m1w_C, pdb_00004m1y_ A, pdb_00004m1y_B, pdb_00004m1y C,
pdb_00004m21_A, pdb_00004m21_B, pdb_00004m21_C, pdb_00004m22_A, pdb_00004m22_B, pdb_00004m22_C, pdb_00004nmm_A, pdb_00004cbe_A,
pdb_000040be_B, pdb_00004pzy_A, pdb_00004pzy B, pdb_00004pzz_A, pdb_00004q01_A, pdb_00004q01_B, pdb_00004q02_A, pdb_00004q03_A, pdb_00004ql3_A,
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4.V potencialni razvoj katerega raka je vklju¢en? Podatek poiscite v UniProt-u.

V razvoja raka Zelodca.

2 ey

Function Entry Variant viewer 3 Feature viewer i di Publicati External links History

Names & Taxonomy )
Gastric cancer (GASC)

Subcellular Location o

IDisease & Variants Note ‘ The disease is caused by variants affecting the gene represented in this entry

PTM/Processing Description | A malignant disease which starts in the stomach, can spread to the esophagus or the small intestine, and can extend through the stomach
Exoression wall to nearby lymph nodes and organs. It also can metastasize to other parts of the body. The term gastric cancer or gastric carcinoma [ ]
P refers to adenocarcinoma of the stomach that accounts for most of all gastric malignant tumors. Two main histologic types are recognized,
Interaction diffuse type and intestinal type carcinomas. Diffuse tumors are poorly differentiated infiltrating lesions, resulting in thickening of the stomach.
In contrast, intestinal tumors are usually exophytic, often ing, and i with i i ia of the stomach, most often
Structure observed in sporadic disease.
Family & Domains See also | MIM:613659 7 E
Sequence & Isoform Natural variants in GASC

Similar Proteins VARIANTID POSITION(S) CHANGE DESCRIPTION

in GASC; found also in a patient with Costello syndrome; exhibits only minor alterations in its in vitro

VAR_064849 5 K>N
Homologs - biochemical behavior compared to wild-type protein; dbSNP:rs104894361 C2 [ 1 Publication
in GASC, JMML and SFM; somatic ion; also found in i i and lung i also
>
NATICIuZE 2 E2t found in metastatic colorectal cancer; dbSNP:rs121913529 13 | ¥ 7 pubiications
VAR_016028 12 G>S in GASC and JMML; also found in lung carcinoma; somatic mutation; dbSNP:rs121913530 2 | ™ 4 Publeations

in GASC; also found in lung carcinoma, pancreatic carcinoma and colon cancer; also found in metastatic

5. Ali protein vsebuje signalni peptid? Se (tudi) kateri drug del zaporedja v zreli obliki peptida odcepi?

Protein ne vsebuje signalnega peptida,

o o ... E]

Function Entry Variant viewer

Feature viewer G External links History

Names & Taxonomy

Subcellular Location

n ot el vle ol viwlelnalsle vi s s [l 102 el tle win rivlo
Disease & Variants TYPE SOURCE =
ENd Al + 1D POSITION(S)  ay + DESCRIPTION
IPTMiProcessing
Expression + Initiator methionine 1 UniProt Rt:muved; atarnate
1 Publication |
Interaction o
N-acetylmethionine; in
Structure + Modified residue 1 UniProt GTPase KRas; alternate
N 1 publication |
Family & Domains & Tools +
+ Chain PRO_0000082641 1-186 UniProt GTPase KRas & Add
Sequence & Isoform
Similar Proteins N-acetylthreonine; in GTPase
+ Modified residue 2 UniProt KRas, N-terminally processed
Homologs W 1 Publication |
A e " & Tanle v e
4 »

Expand table

Post-translational modification’

vsebuje pa propeptid, ki v zreli obliki proteina ni prisoten.

Function Entry Variant viewer Feature viewer Genomic coordinates Publications External links History
Names & Taxonomy B —-— — o — =
Subcellular Location —
Y RE KY R2 KX KN ER REZ2 KX OE}R E2 O K2R K3 ORROB2OEEORROEROREORE
Disease & Variants TYPE SOURCE N
£ All v D POSITION(S) + DESCRIPTION
|PTM/Processing
I NU-pan Uy 1y
i Lipidation 185 UniProt
Expression + Ipidati ! "' Publication
Interaction Cysteine methyl ester
+ Modified residue 186 UniProt N 1 Publication
Structure ¥ Combined Sources
Family & Domains S-farnesyl cysteine
+ Lipidation 186 UniProt 1 putiication | [ M 1 Publication E
Sequence & Isoform N Combined Sources
imi j Removed in mature form & Tools ~
SinllagRistelns PRO_0000281291  187-189 UniProt = =
1 Publication
Homologs
‘ »

Expand table

Post-translational modification’



6. Katera posttranslacijska modifikacija je najbolj pogosta na C-terminalnem koncu proteina?

Lipidacija.

oo
UniPro.l:_: BLAST Align Peptide search ID mapping SPARQL Un\ProtKB- Search & @“E Help
L]

Function Entry  Variant viewer Feature viewer ~ Genomic coordinates  Publications  External links  History
Names & Taxonomy T — — — e — 18
Subcellular Location -
s sl v ol v el ol e v s v iR el el v R [K « [ ol e e « 0 o 060 c 0 « 0 « 0« 00 o W
Disease & Variants TYPE SOURCE N
xv . ID POSITION(S) Al + DESCRIPTION
|PTM/Processing %
Expression + Lipidation 182 UniProt "::;uim
i Imitoyl lysi
e +|  Lipidation 184 UniProt A D
1 Publication
Structure . .
+  Lipidation 185 UniProt NG-palmitoy!lysine
Family & Domains MEubAcsos]
Cysteine methyl ester E
Sequence lsolom +|  Modified residue 186 UniProt R 1 Publication
Sy
Similar Proteins Combined Sources
S-farnesyl cysteine
Homologs + Lipidation 186 UniProt N 1 publication| | ™ 1 Publication
W Gombined Sources ~
] »
—
Post-translational modification’
. ve qs . .
7. Kaj povzrodi glikozilacijo Thr357?
Toksin TcsL (iz bakterije Paeniclostridium sordellii).
Function Entry Variant viewer Feature viewer i i P External links History
Names & Taxonomy ™ TR T & Add
Subcellular Location (Microbial infection) O-linked
+ Glycosylation 35 UniProt (Glc) threonine; by P.sordellii
Disease & Variants toxin TesL (™ 1 Publication
IPTM/Processing + Modified residue (large scale data) 39 PRIDE - -
Combined Sources

Expression
Interaction
Structure

Family & Domains
Sequence & Isoform
Similar Proteins

Homologs

Post-translational modification’

»

Expand table

Acetylation at Lys-104 prevents interaction with guanine nucleotide exchange factors (GEFs). [ ™ 2 Publications

Palmitoylated at Lys-182, Lys-184 and Lys-185 (PubMed:29239724).
Palmitoylation on lysine residues is p\ by at Cys-180 (P
Lysi itoylation by SIRT2 p its localization to

:29239724).

in endocytic pathways (PubMed:29239724). | ™ 1 Publication|

Ubiquitinated by the BCR(LZTR1) E3 ubiquitin ligase complex at Lys-170 in a non-degradative manner, leading to inhibit Ras signaling by decreasing Ras

with es. (K2

[(Micmbial infection) Glucosylated at Thr-35 by P.sordellii toxin TesL. ™ 1 Publication ]

Keywords'

8. S katero metodo je bilo doloc¢eno najvec struktur tega proteina?

Z XRD.

Uﬂipfo-t H BLAST Align Peptide search ID mapping SPARQL

Function

Names & Taxonomy
Subcellular Location
Disease & Variants
PTM/Processing
Expression
Interaction
IStructure

Family & Domains
Sequence & Isoform
Similar Proteins

Homologs

External links History
POSITIONS LINKS =
(]

PDBe - A
RCSE-FDB

178188 Toogr )
PDBsum  Foldseek
PDBe - s
RCSE-PDE

178188 Toogi )
PDBsum  Foldseek
PDBe
RCSB-PDB &

169173 Tpppt )
PDBsum  Foldseek
PDBe -
RCSB-PDB &

160173 oo ) 5

Entry Variant viewer 3 Feature viewer Genomic coordinates Publications
SOURCE IDENTIFIER ISDM RESOLUTION CHAIN
- Select - v - Select ~
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9. V katerih aminokislinskih ostankih (zapisi le interval od kje do kje) se kanoni¢na struktura razlikuje od njene druge
izoformne oblike?

Od 151 do 153 in od 165 do 189.

Function Entry Variant viewer Feature viewer i i Publicati External links History

Names & Taxonomy P01116-1

Subcellular Location This isoform has been chosen as the ical seq All iti i ion in this entry refers to it. This is also the sequence that appears in the
downloadable versions of the entry.

Disease & Variants

Name 2A See also in UniParc or clusters in UniRef
Synonyms K-Ras4A ™ 1 publication

PTM/Processing

Expression
Tools + & & Add + Copy
Interaction
Length 189 Last updated 1986-07-21 v1
Structure Mass (Da) 21,656 MD5 Checksum' 4A8C310887927CECC35B9DE4B784596E
Family & Domains 19 20 30 40 50 60 70 80 20 100 110
MTEYKLVVWVG AGGVGKSALT IQLIQNHFVD EYDPTIEDSY RKQVVIDGET CLLDILDTAG QEEYSAMRDQ YMRTGEGFLC VFAINNTKSF EDIHHYREQI KRVKDSEDVP

ISequence & Isoform 120 130 140 150 160 170 180
MVLVGNKCDL PSRTVDTKQA QDLARSYGIP FIETSAKTRQ RVEDAFYTLV REIRQYRLKK ISKEEKTPGC VKIKKCIIM

Similar Proteins

P01116-2

Name 2B
Synonyms K-Ras4B
See also sequence in UniParc or sequence clusters in UniRef

Homologs
Differences from canonica| 151-153: RVE » GVD ™ 5 Publications |

Primerjava KRAS z drugimi proteini z RAS domeno

1. Poisci ve¢ KRAS proteinov iz drugih organizmov in ugotovi, kateri konec proteina (N- ali C-koncni del) je evolucijsko
bolj ohranjen (omejite se na zbirko Swiss-Prot).

Bolj je ohranjen N-koncni del proteina (poravnava narejena s ClustalOmega).

Tool Output Alignments Gulide Tree Phylogenetic Tree Results Viewers Result Files Submission Details
COLOR SCHEME LEGEND
clustal2 ARNDCQEGHILKMFPSTWYVBXZ

Nightingale SNENEENNNNENEN ENEEEN

130 140 1 180

K

If you use this service, please consider citing the following publication: The EMBL-EBI Job Dispatcher sequence analysis
tools framework in 2024. More information about this bioinformatics application can be found in its bio.tools record.
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2. Na podlagi KRAS proteinov iz izbranih organizmov prikaZzi filogenetsko drevo, tako da je ¢loveski KRAS protein na
'zacetku/izvoru drevesa'.

r HUMAN
| MOUSE
RAT
RICE_FISH
[ _E
MANG_KILLIFISH

CARP

FROG

OPOSSUM

TURKEY

3. Protein KRAS vsebuje RAS (GTPazno) domeno, ki je kljuéna za vezavo GTP/GDP in s tem za uravnavanje njegove
aktivnosti v signalnih poteh. Identificiraj proteine (vsaj 15), ki prav tako vsebujejo tako RAS domeno (lahko iz
poljubnih organizmov) in s primerjavo teh proteinov med seboj oceni ohranjenost vezavnih mest znotraj RAS druZine.
Ohranjenost aminokislinskih ostankov prikaZi tudi s Sequence Logo-m.

S pomocjo pblast identifikacija proteinov, ki vsebujejo tako RAS domeno kot jo ima protein KRAS. Sledi poravnava
zadetkov z orodjem Cobalt in izbira (vsaj 15) proteinov, ki jih prek accession code odpres v UniProtu. Tam jih shranis v
kosarico in jih poravnas. Na ¢loveskem proteinu KRAS (P01116) oznacis 'binding site' in ga primerjas z ostalimi
proteini.

Iz poravnave je razvidno, da so vezavna mesta med proteini z RAS domeno vsaj delno ohranjena, nekatera sicer bolj
(116-119 aminokislinskega ostanka), druga manj (29-35).
|

COBALT Constraint-based Multiple Alignment Tool Home RecentResults Help

Phylogenetic Tree Edit and Resubmit Back o Blast Results ¥Download

Download alignment

Fastaplusgaps  Clustal  Phylip  Nexus  ASNI

Multiple Alignment Results - Protein Sequence - Cobalt RID ZT5UXKO0V212 (100 seqs)

¥ Graphical Overview

9| Find Qg @ A% A Toots» [ cotumns | f Rows | #, Download ~ | g Coloring = |
Sequence ID ~ Start 1 20 “ 50 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400413 End Organism
[GavH: il - I - ——— — 188 (Cyprinus carpio =
|QaYHIZ1 il 3 - I Em— ——1 184 [Cyprinus carpio
[QYHO9.1 it ¥ - I H— - 206 Xenapus laevis '
[SIER] n I¢] e — =206 Mus musculus
|Q29578.1 It ¥ I - ———— —— 217 |Homo sapiens
[QIEME4.L it |3 - I - ———— —1 189 Monadelphis demestica
10a4694,1 I B - I - ——— — 183 [Bachamia polycephals
6870631 1 B I - ——— N 219 |Homo sapiens
[231806.1 il ¥ I 1 ] — 189 Xenopus laevis
Q910791 I 2 — I Xl [Limanda limanda
|QETENLL It |E I - ——— ——184 |Danio rerio
061P7L1 n I#] - I - — - 206 [Xenopus lsevis
|R640R7.1 I E - I p— ——184 [Xenopus tropicalis
0626362 n - I - ———— ——184 Rattus norveqicus
i - 9% [Mesocricetus auratus -

PROTEIN: 1 - 413 (4131 shown) " ¥ Rows shown: 100/100



¥ Descriptions & Select All (REalighD > Alignment parameters

Prevodnik, Tjasa (tp28552@studentuni-isi) je vpi

P01116.1 RecName: Full=GTPase KRas; AltName: Fi Ras 2; AltName: Full=Ki-Ras; AltName: c-K-ras; AltName: Full=c-Ki-ras; Contains: RecName: Full=GTPase KRas, N-terminally process Related
P08644.3 RecName: Full=GTPase KRas; AltName: Fi Ras 2; AltName: Full=Ki-Ras; AltName: K-ras; AltName: Full=c-Ki-ras; Contains: : Full=GTPase KRas, N-terminally process Related

01117.1 RecName: Full=GTPase KRas; AltName: Full=Ki-Ras; AltName: Full=Transforming protein p21/K-Ras; Flags: Precursor [Kirsten murine sarcoma virus] Related Information
P0S7741 RecName: Full=Ras-like protein [Carassius auratus] Related Information
P23175.1 RecName: Full=GTPase HRas; AltName: Full=Transforming protein p21/H-Ras; Flags: Precursor [NS.C58 murine sarcoma virus] Related Information
P011131 RecName: Full=GTPase HRas; AltName: Full=Transforming protein p21/H-Ras; Flags: Precursor [Moloney murine sarcoma virus] Related Information
PO1115.1 RecName: Full=Transforming protein p29; Contains: RecName: Full=Transforming protein p21; Flags: Precursor [Harvey murine sarcoma virus) Related Information
PO1114.1 RecName: Full=Transforming protein p29; Contains: RecName: Full=Transforming protein p21; Flags: Precursor [Rasheed rat sarcoma virus] Related Information
P08642.1 RecName: Full=GTPase HRas; AltName: Full=H-Ras-1; AltName: Full=Transforming protein p21; AltName: Full=c-H-ras; AltName: Full=p21ras; Contains: RecName: Full=GTPase HRas, } Related Information
P79 1 RecName: Full=GTPase KRas; AltName: Fi Ras 2; AltName: Full=Ki-Ras; Short=K-ras; Flags: Precursor Related Information
0918061 RecName: Full=GTPase NRas; AltName: ransforming protein N-Ras; Flags: Precursor [Xenopus laevis] Related Information
QSF352.1 RecName: Full=GTPase NRas; AltName: Full=Transforming protein N-Ras; Flags: Precursor [Gallus gallus] Related Information
0049701 RecName: Full=GTPase NRas; AltName: Full=Transforming protein N-Ras; Flags: Precursor [Rattus norvegicus] Related Information
P12825.1 RecName: Full=GTPase NRas; AltName: Full=Transforming protein N-Ras; Flags: Precursor [Cavia porcellus] Related Information
PO11111 RecName: Full=GTPase NRas; AltName: Full=Transforming protein N-Ras; Flags: Precursor [Homo sapiens] Related Information
P01112.1 RecName: Full-GTPase HRas; AltName: Full=H-Ras-1; AltName: Full-Ha-Ras; AltName: Full=Transforming protein p21; AltName: Full=c-H-ras; AltName: Full=p21ras; Contains: RecNam Related Information
P08556.1 RecName: Full=GTPase NRas; AltName: Full=Transforming protein N-Ras; Flags: Precursor [Mus musculus] Related Information
Q95ME4.1 RecName: Full=GTPase NRas; AltName: Full=Transforming protein N-Ras; Flags: Precursor [Monodelphis domestica] Related Information
QSRDB7.1 RecName: Full=GTPase NRas; AltName: F ransforming protein N-Ras; Flags: Precursor [Pongo abelii] Related Information
Q9YH38.1 RecName: Full=-GTPase KRas; AltName: Full=Ki-Ras; Short=K-ras; Flags: Precursor [Cyprinus carpio] Related Information
0422771 RecName: Full=GTPase KRas; AltName: Full=KI-Ras; Short=K-ras; Flags: Precursor [Oryzias latipes] Related Information
007983.1 RecName: Full=-GTPase KRas; AltName: F Ras 2; AltName: Full=Ki-Ras; AltName: Full=c-K-ras; AltName: Full=c-Ki-ras; Contains: Full=GTPase KRas, N inally process  Related
Q05147.1 RecName: Full=GTPase KRas; AltName: Full=Ki-Ras; Short=K-ras; Flags: Precursor [Xenopus laevis] Related Information
Q5EFX7.1 RecName: Full=GTPase KRas; AltName: Full=Ki-Ras; Short=K-ras; Flags: Precursor [Kryptolebias marmoratus] Related Information
P79737.1 RecName: Full=GTPase NRas; AltName: Full=Transforming protein N-Ras; AltName: Full=ZRas-B1; Flags: Precursor [Danio rerio] Related Information
P18262.1 RecName: Full=Ras-like protein; Flags: Precursor [Artemia salina] Related Information
B4JFUS.1 RecName: Full=Ras-like protein 1; Flags: Precursor [Drosophila grimshawi] Related Information

ANJ72.1 RecName: Full=Ras-like protein 1; Flags: Precursor [Drosophila willistoni] Related Information

\ RAIVI0 1 ) RarNama: Full=Rac.ika nratein 1- Flane: Practirenr Nrnennhila viriliel Dalatad Infarmatinn
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(0 % splQ91806|RASN XENLA . - . - - G 51.
(J = splQ5F352|RASN_CHICK = - - - - < 51
([ = sp|PO8556|RASN MOUSE = = = - - G| 51
[ = sp|P12825|RASN CAVPO = - - . - G| 51
(0 = sp|QO4970|RASN RAT - - . . - G| 51
(J % sp|lPO1111|RASN_ HUMAN . . . . - G 51
[J % sp|P08642|RASH CHICK = = - - - G| 51
() = splPO1114[RASHRRASY APV E A E 110
O = sp|PO1115|RASHMSVHA APV E A 103
[ % sp|PO1113[RASHMSVMO - - - - - K] 51
[ % sp|P23175[RASH.MSVNS = - - - - R 51
[ % splPO1112|RASH HUMAN = - - . - = 51
[ = sp|P79800[RASK MELGA . - - - - G 59
(J = sp|PO5774|RAS CARAU = - - . - G 51
[ = sp|lPO1117|RASK MSVKI = - - . - S} 51
(J % sp|PO1116|RASK HUMAN . . . . - G 51
O = sp|PO8644|RASK RAT . - . . - G 51
P01116:Binding site
[ = splQ91806|RASN_XENLA S A NA D 107
() % sp|Q5F352|RASN_CHICK S A NL D 107
([ = sp|P08556|RASN_MOUSE S A NL D 107
[ = sp|P12825|RASN_CAVPO S A NL D 107
[ = sp|Q04970|RASN_RAT S A NL D 107
[J = sp|PO1111|RASN_HUMAN S A NL D 107
() % sp|P08642|RASH_CHICK i E HQ D 107
[ % sp|P01114|RASH_RRASV il E HQ D 166

7 % spIPOT113|RASH_MSVMO i 13 D 107
[ % sp|P23175|RASH_MSVNS 1] E D 107
[ = sp|PO1112|RASH_HUMAN w E D 107
) % sp|P79800|RASK_MELGA il E E 107
() % sp|P05774|RAS_CARAU i E E 107
() = sp|P01117|RASK_MSVKI i E i E 107
() % sp|P01116|RASK_HUMAN i E E 107
[J = sp|P08644|RASK_RAT i E E 107

P01116:Binding site

[ = splQ91806|RASN_XENLA
[ = sp|Q5F352|RASN_CHICK
() = sp|P08556|RASN_MOUSE
[ = sp|P12825|RASN_CAVPO
[ = sp|Q04970|RASN_RAT

[ % sp|PO1111|RASN_HUMAN
() % sp|P08642|RASH_CHICK
[ = sp|PO1114|RASH_RRASV
[ = sp|PO1115|RASH_MSVHA
[  sp|PO1113|RASH_MSVMO
[ % sp|P23175|RASH_MSVNS
[ % sp|P01112|RASH_HUMAN
[ = sp|P79800|RASK_MELGA
[ % sp|PO5774|RAS_CARAU
[  sp|PO1117|RASK_MSVKI
[ = sp|PO1116|RASK_HUMAN
[ = sp|P08644|RASK_RAT

DDV VDDVDVDDVDOVDXXXXXD
MM < < < < < <[MEnEmEmEnEn
DOV OOOO®




[ = sp|PO1113|RASH_MSVMO
() = sp|P23175|RASH_MSVNS
[ = sp|PO1112|RASH_HUMAN
[ = sp|P79800|RASK_MELGA
[ = sp|P05774|RAS_CARAU
([ = sp|P01117|RASK_MSVKI
[ % sp|P01116|RASK_ HUMAN
() = sp|P08644|RASK_RAT

P01116:Binding site

[ = sp|Q91806|RASN_XENLA
[ = sp|Q5F352|RASN_CHICK
[ = sp|P08556|RASN_MOUSE
[ = sp|P12825|RASN_CAVPO
[ = sp|QO4970|RASN_RAT

) = sp|PO1111|RASN_HUMAN
() % sp|P08642|RASH_CHICK
() & sp|PO1114|RASH_RRASYV
[ & sp|PO1115|RASH_MSVHA
[ & sp|PO1113|RASH_MSVMO
[ % sp|P23175|RASH_MSVNS
[ % sp|P01112|RASH_HUMAN
() % sp|P79800|RASK_MELGA
([ % sp|PO5774|RAS_CARAU
[ % sp|PO1117|RASK_MSVKI
[ = sp|P01116|RASK_HUMAN
[0 = sp|P0O8644|RASK_RAT
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4.V zbirki Swiss-Prot zdaj poisci ¢loveske proteine, ki vsebujejo RAS domeno (vsaj 10 takih proteinov). Glede na
najdene proteine oceni selektivnost zdravila PROTAC za tarcenje KRAS v ¢loveskih celicah in moZnost potencialne
razgradnje napacnih proteinov.

Postopek je podoben kot pri prejsnji nalogi, le da zdaj pri iskanju z blastp pod organizem vpises cloveka, s Cimer se
omejis le na iskanje ¢loveskih proteinov. Iz poravnave je vidno, da je vezavno mesto, ki ga tvorita 59 in 60
aminokislinski ostanek v ¢loveskem KRAS, ohranjeno pri vseh izbranih ¢loveskih proteinih z RAS domeno. Zelo dobro so
ohranjeni tudi aminokislinski ostanki od 10 do 18 (stevilcenje po ¢loveskem KRAS). Ohranjeni so tudi ostanki od 116 do
119, z izjemo cisteina na 118 mestu. Ostanki 29-35 so najslabSe ohranjeni.

Prisotnost doloc¢enih ohranjenih sekvenc ostankov dopus¢a moznost vezave PROTAC na napacno tarco in tako
razgradnjo napacnih proteinov. Potrebno pa je imeti v mislih, da je tudi pomembno, kateri aminokislinski ostanek
manjka. Ce manjka npr. cistein, ki je zaradi svoje nukleofilnosti pogosto za vezavo klju¢nega pomena, je vendarle

drugace, kot ¢e manjka ostanek, ki za vezavo nima klju¢nega pomena (npr. obicajno glicin).

Overview Trees Percent Identity Matrix Text Output Input Parameters API Request
[ 5splP11233RALAHUMAN = = = = = = = = = = = = = = = MAANKPKGQNSLALHKV IMVEBSE L LAFMYDE 40
O %5splP11234RALBHUMAN = = = = @ = & = = & = = = = - MAANKSKGQSSLALHKVIMVIGSG LTLQFMYDEEV 40
O =splQ92963RITILHUMAN MDSG - - - - - - - TRPVGSC-CSSPAGLSREYKLVMLGAG MEMQF | SHREP 47
O = splQ99578RIT2ZHUMAN = ME - - - = = = - - - VENEASCSPGSASGGSREYKVVMLGAG MEMQF | SHQEP 46
DO Misp|QFVILSIRAPICHUMAN] o o e o o o = o oie = /o Slie = = i e = -t ek - MREYKVVVLIGSG LTVQFVTGTE | 29
O splPE2EIMRAPTAHUMAN. o = =i s & S = @ /i ‘= & e @ & &ile i@ - = e = MREYKLVVLESG LTVAQFVQGI 29
ORpPELIRAMEHIMAN = o cc s s e s mese s s acesaemes s MREYKLVVLGSG LTVAQFVQGIEV 29
O8pANEIRPRHIMN < = - - s s pesssm e secsseess o= MREYKLVVLEGSRI LTVAQFVQGIEV 29
O - - - - - - - - - - - - c c cccccccoco=-- MTEYKLVVVEGAG LT I QL 1 QNH 29
O asplPOILIARASN:-HUMAN  « o c e e e co oo oo == o= oo === MTEYKLVVVIGAG N | IQNH 29
DiNSHPARAIIHIMAN o o mie = = mie = = e - . MTEYKLVVV o | 1 QNH 29
O % 5plO14807RASMHUMAN = = - = = & @ - = & & = = - = - MATSAVPSDNLPTYKLVVVEGDIG B | FQK I 39
O % splP62070RRAS2HUMAN = = = = = = = = = = = = = = - MAAAGWRDGSGQEKYRLVVVIGGG LN | IQSYEV 40
O 5 splP10301RRASHUIMAN. MSSGAASGTGRGRPRGGGPGPGDPPPSETHKLVV VGGG o | |IQSYERV 55
P01116:Binding site [}
O = splP11233|RALA HUMAN KADS¥RKKVVLBGEEVQIDI E LCMFS I 95
[ = sp|P11234|RALB_ HUMAN KADSYRKKVVLDGEEVQIDI E LLEFSI 95
[ ® sp|Q92963|RIT1_HUMAN IEDAYXKIRIRIDDEPANED I E 11CYSI 102
O = splQ99578|RIT2_HUMAN IEDAXKTQVRIBNEPAYLDI E 11CYSV 101
) 3 splQ9Y3L5|RAP2C_HUMAN ITEDFYRKEIEVBSSPSVILE Q ILBYSL 84
[ = sp|P62834|RAP1A HUMAN E IEDSY¥RKQVEVBCQQCMLE Q ALVMYSI 84
[ % sp|P61224|RAP1B HUMAN 1TEDSY¥RKQVEVBAQQCMLE Q ALMYS I 84
[ % splA6NIZ1|RP1BL HUMAN IEDSYREQVEVBAQQCMLEN Q ALNMYS I 84
[ % splPO1116|RASK HUMAN D E | IEDSYRKQVVIDGETCLLDI E LCMFAI 84
O = sp|P01111|RASN_HUMAN IEDSYRKQVVIDGETCLLDI E LCMFAI 84
O # sp|PO1112|RASH_HUMAN IEDSYRKQVVIBDGETCLLDI E LCVMFAI 84
Overview Trees Percent Identity Matrix Text Output Input Parameters

O = splQ9YaL5|RAP2C HUMAN E K ¥ D |EDFYRKEIEVDSSPSVLE Q I LMYSL 84

[ = sp|P62834|RAP1A HUMAN IEDSYRKQVEVBCQQCMLEN Q ALVMYSI 84

O  sp|P61224|RAP1B_HUMAN IEDSYRKQVEVBAQQCMLEN Q ALVMYSI 84

(O = sp|A6NIZ1|RP1BL_ HUMAN IEDSY¥REQVEVDAQQCMLEI Q ALVMYSI 84

(J % sp|P01116|RASK_ HUMAN IEDSYRKQVVIDGETCLLDI = LCVMFAI 84

O = sp|P01111|RASN_HUMAN IEDSYRKQVV IBGETCLLDI = LCMFAI 84

([ = sp|P01112|RASH_ HUMAN IEDSYRKQVVIDGETCLLDI E CVFAI 84

O & sp|014807|RASM_HUMAN IEDSYLKHTE IBNQWAILDV D MYSV 94

) s sp|P62070|RRAS2_ HUMAN I|EDSYTKQCV IDDRAARLDI E MFSvV 95

(O = sp|P10301|RRAS_ HUMAN IEDSYTKICSVBGIPARLDI H VFAI 110

P01116:Binding site I

O s splp11233RALAHUMAN  TEME SIEAATADFRE QI L RMK [S] EDKRQVSVEEAKNRAEQW 149
O = splP11234RALBHUMAN TEHESIETATAEFREQI LRVK S| EERRQVPVEEARSKAEEW 150
O 55plQ92963RTIHUMAN TDRRSIFHEVREFKQLI YR S} KQLRQVTKEEGLALAREF 156
O s splQ99578RIT2HUMAN - TDRQSEQEAAKFKELEFQ | 1] EQFRQVMSTEEGLSLAQEY 155
O = splQ9YaLs|RAPZCHUMAN VN QQSIFQD | KPMRDQI V EPEREMMSSEGRALAQEW 138
O = splP62834RAPIAHUMAN. TAQS TENDLQDLREQII LRVK {C] EDERVMGKEQGQNLARQW 138
O s splP61224RAPIBHUMAN TAQS TENDLQDLREQILR q {C| EDERVVMGKEQGQNLARQW 138
O s splaeNIZ1RPIBLHUMAN TAQS TIENDLQDLREQIF L C] EDERVMGKEQGQNLARQW 138
[J = sp|P01116|RASKHUMAN. NN TKSIFED I HHYREQI K C] PS-RTVDTKQAQDLARSY 137
O s splPo1111RASN HUMAN. NN SKSIFAD INLYREQII KRVK CDILPT-RTVDTKQAHELAKSY 137
O = splPo1112IRASHHUMAN. NN TKSEFED IHQYREQI KR C} AA-RTVESRQAQDLARSY 137
O =5pl014807RASM HUMAN. TDKASIFEEHVDRFHQLUH LR MHLRKI TREQGKEMATKH 148
O = splP62070[RRAS2HUMAN. TDRGSIFEEE | YKFQRQW L A DHQRQVTQEEGQQLARQL 149
O 5 splP10301RRASHUMAN. NDRQSIENEVGKLFTQILR Al ESQRQVPRSEASAFGASH 164
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O 5splP11233RALAHUMAN - - NVNYVIET K- TRANVDKVEFDLMREIRARKMEDSKEKNGKKKRK - - - - - SLAK 197
O =splP11234RALBHUMAN - - GV QY VIE T -TRANVMDKVEFDLMREIRTKKMSENKDKNGKKSSK - - - - - N - KK 197
O 5splQ92963RITLHUMAN . SCPFFET A-YRYY I DDVIEHALVREIRRKEKEAVLAMEKKSKPKNSVWKRLKS 209
O =splqeos7gRIT2HUMAN - _. NCGFFET A-LRFCIDDAFHGLVREIRKKESMPS - LMEKKLKRKDSLWKKLKG 207
0 5 splQ9Y3L5RAP2CHUMAN - GCPFME T K-SKSMVDELFAEI VRQMNYSSLPEK - == === c e cceenanonaan.n- 172
O = spP62834[RAPIAHUMAN. CNCAFLES K-SKINVNEIFEYDEVRQINRKTPVEK - - - = = = = - = - o o o o o o - -~ 173
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Primerjava KRAS z drugimi PROTAC tar¢ami

Poleg proteina KRAS so pomembne tarce za razvoj PROTAC terapij tudi BET proteini, med katerimi je posebej

pomemben BRD4 (bromodomain containing 4).

1. Kako dolga je mRNA, ki kodira ¢loveski protein BRD4 (glej varianto transkripta 3)?
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2. Koliko eksonov vsebuje njegova mRNA (glej varianto transkripta 3)?

Informacijo najdes v zgornjem zadetku pod razdelkom Features, kjer prestejes eksone. Vseh eksonov je 12.

Ker se PROTAC molekula na tarcni protein veze preko liganda, ki prepozna specificno vezavno mesto na proteinu,
dostopnost in struktura teh mest pomembno vplivata na uspesnost degradacije proteina. Zato primerjajte proteina
KRAS in BRD4 ter ocenite, kateri predstavlja primernejsSo tarco za razvoj PROTAC terapij glede na dostopnost in
definiranost vezavnih mest za ligand.

* V AlphaFold Protein Structure Database poiscite strukturi obeh proteinov (povezavi najdete v UniProt).

* Priiskanju modela strukture proteina KRAS bos nasel dva modela, za protein BRD4 pa tri modele. Za KRAS uporabi
oba modela in zanju v Chimeri X naredi superpozicijo, za BRD4 pa le prvi model. S pomocjo UniProt-a ustrezno
identificiraj vezavna mesta obeh proteinov in jih v ChimeriX oznaci z drugo barvo.
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1. Na podlagi primerjave same definiranosti vezavnih mest in moZnosti selektivne vezave liganda, predvidi, kateri
protein predstavlja primernejSo PROTAC tarc¢o. Pomagas si lahko tudi z UniProt-om (preveri domene BRD4).

Protein KRAS ima plitve in dinamicne interakcijske povrsine ter slabo definirana vezavna mesta za vezavo ligandov,
zaradi Cesar predstavlja zahtevno tar¢o PROTAC terapij. Nasprotno protein BRD4 vsebuje dobro definirane
bromodomene (podatek v UniProtu pod Family and Domains), sama vezava ligandov na BRD4 pa je bolj specificna in
stabilna, zaradi Cesar slednji predstavlja primernejso PROTAC tarco.



