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Outline of today’s lab

Topic Suggested time
1 | Find a protein’s primary amino acid sequence 15 minutes
2 | Assess the secondary structure of the protein 15 minutes
3 | Find out whether three-dimensional structure data are 15 minutes
available for this protein (or a region of the protein)
4 | Analyze the 3D structure of a protein 30 minutes
5 | 2D gels, mass spec data, and protein interaction networks as available

We will focus on six proteins that you told us you are currently researching:

Protein

Yeast Esal

Human IL-13

Rat tech: neuronal rho gef

Human huntingtin

Nuclear receptor NR2E3

NN | |W|N|—

CD4-like Lag3




Part 1 (suggested time: 15 minutes)

Topic: find the right protein sequence

Approach 1: NCBI
Approach 2: ExPASy

Protein (by name)

Entrez Gene result (NCBI)

Name

RefSeq or Gb

1 Yeast Esal

ESA1 Esalp
[Saccharomyces
cerevisiae]

Other Aliases:
YOR244W, TAS1

NP 014887

2 Human IL-13

83

IL13
interleukin 13 [Homo
sapiens]

NP_998968

3 Rat tech: neuronal

rtho gef

RGD:1303132
Interim Symbol: Tech
and Name: neuronal
RhoA GEF protein
[Rattus norvegicus]

NP 958429

4 Human huntingtin

214
(172
H.s.)

huntingtin [Homo
sapiens]

NP 002102

5 Nuclear receptor
NR2E3

NR2E3

nuclear receptor
subfamily 2, group E,
member 3 [Homo
sapiens]

NP 055064
(410 aa)
NP 057430
(367 aa)

6 CD4-like Lag3

LAGS3 lymphocyte-
activation gene 3
[Homo sapiens]

NP 002277

Key points:

[1] NCBI Entrez is a good starting point for finding protein and DNA sequences. From

the main page of NCBI, enter a search. Then try “Entrez Gene.”

[2] Names can be ambiguous, so be careful. For Esal there are matches to non-yeast

proteins.

[3] For huntingtin there are 214 entries in Entrez Gene. You can reduce the list of results
by selecting Home sapiens, and by using the limit option to select “from RefSeq only.”
[4] RefSeq (reference sequence) accession numbers have the format NP_xxxxxx (for
proteins) or NM_xxxxxx (for DNA). RefSeq is preferred because these are curated

(agree-upon by experts).




From the Entrez Protein page, select “FASTA” from the display options for each protein.
The FASTA format consists of a carat > followed by an unbroken string of text (it can
wrap across several lines, as shown in the first example below). The FASTA format is
extremely useful for pasting your protein sequence into a variety of on-line tools, such as
secondary structure prediction programs.

>gi|6324818|ref|NP_014887.1| Histone acetyltransferase catalytic
subunit of the native multisubunit complex (NuA4) that acetylates four,
conserved internal lysines of histone H4 N-terminal tail; required for
cell cycle progression; Esalp [Saccharomyces cerevisiae]
MSHDGKEEPGIAKKINSVDDIIIKCQCWVQKNDEERLAEILSINTRKAPPKEYVHYVNYNKRLDEWITTD
RINLDKEVLYPKLKATDEDNKKOKKKKATNTSETPODSLODGVDGEFSRENTDVMDLDNLNVQGIKDENIS
HEDEIKKLRTSGSMTONPHEVARVRNLNRIIMGKYEIEPWYFSPYPIELTDEDFIYIDDEFTLOYFGSKKQ
YERYRKKCTLRHPPGNEIYRDDYVSEFFEIDGRKORTWCRNLCLLSKLEFLDHKTLYYDVDPEFLEYCMTRRD
ELGHHLVGYFSKEKESADGYNVACILTLPQYQRMGYGKLLIEFSYELSKKENKVGSPEKPLSDLGLLSYR
AYWSDTLITLLVEHQKEITIDEISSMTSMTTTDILHTAKTLNILRYYKGQHTIIFLNEDILDRYNRLKAKK
RRTIDPNRLIWKPPVEFTASQLREAW

>gi|47523238 |ref [NP_998968.1| interleukin-13 [Sus scrofal]
MALWLTLVIALTCFGGLASPGPVPPHSTALKELIEELVNITQONQKTPLCNGSMVWSVNLTTSMQYCAALE
SLINISDCSAIQKTQRMLSALCSHKPPSEQVPGKHIRDTKIEVAQFVKDLLKHLRMIFRHG

>gi[41152499 |ref [NP_958429.1| neuronal RhoA GEF protein [Rattus
norvegicus]
MDKGRAAKVCHHADCQQLHHRGPLNLCEICDSKFHNTTHYDGHVRFDLPPQGSVLARNVSTRSCPPRTSP
AGDLEEEDEGYTNGKGDRKSAGLKISKKKARRRHTDDPSKECFTLKFDLNVDIETEIVPAMKKKSLGEVL
LPVFERKGIALGKVDIYLDQSNTPLSLTFEAYRFGGHYLRVKAKPGDEGKVEQGVKDSKSLSLPALRPSG
AGTPVLERVDPQSRRESSLDILAPGRRRKNMSEFLGDTSIPGQESPAPSSCSLPVGSSVGSSGSSESWKN
RAASRFSGFFSSSPSTGAFGREVDKMEQLESKLHAYSLFGLPRMPRRLRFDHDSWEEEEDDEEEEDNSGL
RLEDSWRELIDGHEKLTRRQCHQQEAVWELLHTEVSYIRKLRVITNLFLCCLLNLOQESGLLCEVEAERLF
SNIPELARLHRGLWSSVMVPVLEKARRTRALLOQPSDFLKGFKMEGSLFKPYIRYCMEEEGCMEYMRSLLR
DNDLFRAYVTWAEKHQQCQRLKLSDMLAKPHOQRLTKYPLLLKSVLRKTDEPRAKEAIITMISSVERFIHH
VNTCMRQROQERQRLAGVVSRIDAYEVVEGSNDEVDKFLKEFLHLDLTAPMPGTSPEETRQLLLEGSLRMK
EGKDSKMDVYCFLFTDLLLVTKAVKKAERTKVIRPPLLVDKIVCRELRDPGSFLLIHLNEFHSAVGAYTEF
QASSQALCRSWVDTLYNAQNQLOQQLRAQLLCAQEHPGTQHLOSLEEEEDEQEEEGEESGTSAASSPTILR
KSSNSLDSEHCASDGSTETLAMVVVEPGETLSSPEFDRGPFSSQSDEASLSNTTSSITPTSELLPLGPVD
GRSCSMDSAYGTLSPTSLQDFAAPHPVVEPVPVPQTLSPQPSPRLRRRTPVOQLLPRLPHLLKSKSEASLL
QLLSGTTTSVSPPAPSRSLSELCLITMAPGVRTQSSLOQEGGPGWNCPGACGPCQGPPLSESENRPSHKAG
GPADSARRKCREMPCGTVPRVQPEPSPGISAQHRKLTLAQLYRIRTTLLLNSTLTASEV

>gi[4753163|ref|NP_002102.2| huntingtin [Homo sapiens]

MATLEKLMKAFESLKSEQQQQOQOQQ000Q0000000Q00QQ0PPPPPPPPPPPQLPQPPPQAQPLLPQPQPP
PPPPPPPPGPAVAEEPLHRPKKELSATKKDRVNHCLTICENIVAQSVRNSPEFQKLLGIAMELFLLCSDD
AESDVRMVADECLNKVIKALMDSNLPRLOLELYKETKKNGAPRSLRAALWRFAELAHLVRPQKCRPYLVN
LLPCLTRTSKRPEESVQETLAAAVPKIMASEFGNFANDNEIKVLLKAFIANLKSSSPTIRRTAAGSAVSIC
QHSRRTQYFYSWLLNVLLGLLVPVEDEHSTLLILGVLLTLRYLVPLLOQQVKDTSLKGSEFGVTRKEMEVS
PSAEQLVQVYELTLHHTQHQODHNVVTGALELLOQQLFRTPPPELLOTLTAVGGIGQLTAAKEESGGRSRSG
SIVELIAGGGSSCSPVLSRKQKGKVLLGEEEALEDDSESRSDVSSSALTASVKDETISGELAASSGVSTPG
SAGHDIITEQPRSQHTLQADSVDLASCDLTSSATDGDEEDILSHSSSQVSAVPSDPAMDLNDGTQASSPT
SDSSQTTTEGPDSAVTPSDSSEIVLDGTDNQYLGLOIGQPQDEDEEATGILPDEASEAFRNSSMALQQAH
LLKNMSHCRQPSDSSVDKFVLRDEATEPGDQENKPCRIKGDIGQSTDDDSAPLVHCVRLLSASEFLLTGGK
NVLVPDRDVRVSVKALALSCVGAAVALHPESFEFSKLYKVPLDTTEYPEEQYVSDILNYIDHGDPQVRGAT
AILCGTLICSILSRSRFHVGDWMGTIRTLTGNTEFSLADCIPLLRKTLKDESSVTCKLACTAVRNCVMSLC
SSSYSELGLQLTIDVLTLRNSSYWLVRTELLETLAEIDFRLVSFLEAKAENLHRGAHHYTGLLKLQERVL
NNVVIHLLGDEDPRVRHVAAASLIRLVPKLEFYKCDQGQADPVVAVARDQSSVYLKLLMHETQPPSHESVS



TITRIYRGYNLLPSITDVTMENNLSRVIAAVSHELITSTTRALTFGCCEALCLLSTAFPVCIWSLGWHCG
VPPLSASDESRKSCTVGMATMILTLLSSAWEFPLDLSAHQDALILAGNLLAASAPKSLRSSWASEEEANPA
ATKQEEVWPALGDRALVPMVEQLEFSHLLKVINICAHVLDDVAPGPAIKAALPSLTNPPSLSPIRRKGKEK
EPGEQASVPLSPKKGSEASAASROSDTSGPVTTSKSSSLGSFYHLPSYLKLHDVLKATHANYKVTLDLON
STEKFGGFLRSALDVLSQILELATLODIGKCVEEILGYLKSCEFSREPMMATVCVQOQLLKTLEGTNLASQF
DGLSSNPSKSQGRAQRLGSSSVRPGLYHYCEMAPYTHFTQALADASLRNMVQAEQENDTSGWEDVLQOKVS
TOQLKTNLTSVTKNRADKNATHNHIRLFEPLVIKALKQYTTTTCVQOLOKQVLDLLAQLVQLRVNYCLLDSD
QVFIGFVLKQFEYIEVGQFRESEATIPNIFFFLVLLSYERYHSKQITIGIPKIIQLCDGIMASGRKAVTHA
IPALQPIVHDLEFVLRGTNKADAGKELETQKEVVVSMLLRLIQYHQVLEMFILVLOQCHKENEDKWKRLSR
QIADIILPMLAKQOMHIDSHEALGVLNTLFEILAPSSLRPVDMLLRSMEVTPNTMASVSTVQLWISGILA
ILRVLISQSTEDIVLSRIQELSEFSPYLISCTVINRLRDGDSTSTLEEHSEGKQIKNLPEETFSRELLQLV
GILLEDIVTKQLKVEMSEQQHTFYCQELGTLLMCLIHIFKSGMFRRITAAATRLFRSDGCGGSEFYTLDSL
NLRARSMITTHPALVLLWCQILLLVNHTDYRWWAEVQOTPKRHSLSSTKLLSPOMSGEEEDSDLAAKLGM
CNREIVRRGALILFCDYVCONLHDSEHLTWLIVNHIQDLISLSHEPPVQDEFISAVHRNSAASGLEIQATQ
SRCENLSTPTMLKKTLQCLEGIHLSQSGAVLTLYVDRLLCTPFRVLARMVDILACRRVEMLLAANLQSSM
AQLPMEELNRIQEYLQOSSGLAQRHOQRLYSLLDRFRLSTMQODSLSPSPPVSSHPLDGDGHVSLETVSPDKD
WYVHLVKSQCWTRSDSALLEGAELVNRIPAEDMNAFMMNSEFNLSLLAPCLSLGMSEISGGQKSALFEAA
REVTLARVSGTVQOQLPAVHHVFQPELPAEPAAYWSKLNDLFGDAALYQSLPTLARALAQYLVVVSKLPSH
LHLPPEKEKDIVKFVVATLEALSWHLIHEQIPLSLDLOAGLDCCCLALQLPGLWSVVSSTEFVTHACSLI
YCVHFILEAVAVQPGEQLLSPERRTNTPKAISEEEEEVDPNTONPKYITAACEMVAEMVESLQOSVLALGH
KRNSGVPAFLTPLLRNIIISLARLPLVNSYTRVPPLVWKLGWSPKPGGDFGTAFPEIPVEFLOQEKEVEFKE
FIYRINTLGWTSRTQFEETWATLLGVLVTQPLVMEQEESPPEEDTERTQINVLAVQAITSLVLSAMTVPV
AGNPAVSCLEQOPRNKPLKALDTRFGRKLSITIRGIVEQEIQAMVSKRENIATHHLYQAWDPVPSLSPATT
GALISHEKLLLQINPERELGSMSYKLGQVSIHSVWLGNSITPLREEEWDEEEEEEADAPAPSSPPTSPVN
SRKHRAGVDIHSCSQFLLELYSRWILPSSSARRTPAILISEVVRSLLVVSDLEFTERNQFELMYVTLTELR
RVHPSEDEILAQYLVPATCKAAAVLGMDKAVAEPVSRLLESTLRSSHLPSRVGALHGVLYVLECDLLDDT
AKQLIPVISDYLLSNLKGIAHCVNIHSQQHVLVMCATAFYLIENYPLDVGPEFSASITIQOMCGVMLSGSEE
STPSIIYHCALRGLERLLLSEQLSRLDAESLVKLSVDRVNVHSPHRAMAALGLMLTCMYTGKEKVSPGRT
SDPNPAAPDSESVIVAMERVSVLFDRIRKGFPCEARVVARILPQFLDDFFPPQDIMNKVIGEFLSNQQPY
POFMATVVYKVEFQTLHSTGQSSMVRDWVMLSLSNFTQRAPVAMATWSLSCEFEVSASTSPWVAAILPHVIS
RMGKLEQVDVNLECLVATDFYRHQIEEELDRRAFQSVLEVVAAPGSPYHRLLTCLRNVHKVTTC

>gi|7657395|ref|NP_055064.1| photoreceptor-specific nuclear receptor
isoform b [Homo sapiens]
METRPTALMSSTVAAAAPAAGAASRKESPGRWGLGEDPTGVSPSLQCRVCGDSSSGKHYGIYACNGCSGE
FKRSVRRRLIYRCQVGAGMCPVDKAHRNQCQACRLKKCLQAGMNQDAVONERQPRSTAQVHLDSMESNTE
SRPESLVAPPAPAGRSPRGPTPMSAARALGHHFMASLITAETCAKLEPEDADENIDVTSNDPEFPSSPYS
SSSPCGLDSTIHETSARLLFMAVKWAKNLPVESSLPFRDQVILLEEAWSELFLLGATIQWSLPLDSCPLLAP
PEASAAGGAQGRLTLASMETRVLQETISRFRALAVDPTEFACMKALVLFKPETRGLKDPEHVEALQODQSQ
VMLSQHSKAHHPSQPVRFGKLLLLLPSLRFITAERIELLFFRKTIGNTPMEKLLCDMFKN

>gi[15718682|ref [NP_002277.3| lymphocyte-activation protein 3 precursor
[Homo sapiens]
MWEAQFLGLLFLQPLWVAPVKPLOPGAEVPVVWAQEGAPAQLPCSPTIPLODLSLLRRAGVTWQHQPDSG
PPAAAPGHPLAPGPHPAAPSSWGPRPRRYTVLSVGPGGLRSGRLPLOPRVQLDERGRQRGDEFSLWLRPAR
RADAGEYRAAVHLRDRALSCRLRLRLGQASMTASPPGSLRASDWVILNCSEFSRPDRPASVHWERNRGOGR
VPVRESPHHHLAESFLEFLPQVSPMDSGPWGCILTYRDGEFNVSIMYNLTVLGLEPPTPLTVYAGAGSRVGL
PCRLPAGVGTRSFLTAKWTPPGGGPDLLVTGDNGDFTLRLEDVSQAQAGTYTCHIHLOQEQQLNATVTLAT
ITVTPKSFGSPGSLGKLLCEVTPVSGQERFVWSSLDTPSQRSEFSGPWLEAQEAQLLSQPWQCQOLYQGERL
LGAAVYFTELSSPGAQRSGRAPGALPAGHLLLFLTLGVLSLLLLVTGAFGFHLWRROQWRPRREFSALEQGI
HPPQAQSKIEELEQEPEPEPEPEPEPEPEPEPEQL



Part 2 (suggested time: 15 minutes)

Topic: assess the secondary structure of the protein
Approach 1: POLE

Approach 2: ExPASy.



Part 3 (suggested time: 15 minutes)

Topic: find out whether three-dimensional structure data are available for this protein (or
a region of the protein)

Approach 1: Entrez Structure at NCBI

Approach 2: blastp search at NCBI

Approach 3: text search at PDB

Approach 4: FASTA search at PDB

Example 1: huntingtin

Entrez Structure | PDB ID NCBI blast
versus PDB
1 |4 (ESAIl) 1FY7, IMJB
IMJA, 1IMJ9
1 (Esalp) 1FY7
2 | 1 (nmr structure) | 1GA3
3 | 0 matches - matches found
4 | 5 (all HIPs) - no sig. matches
5 | 0 matches - matches found
6 | 0 matches -—- matches found




protein 3: tech NP_958429
blastp versus PDB
matches found e.g. RhoA, 1XCG

rmatting BLAST
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fo,
Protein Trz
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Tour request has been successfully submitted and put into the Blast Queue

Query = g4 1152499 (1039 letters)

Putative conserved domains have been detected, click on the image below for detailed results.
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protein 4: huntingtin NP_002102
blastp versus PDB
result: 1 match, not significant

untingtin [Homo sapiens] - Microsoft Internet Explorer:
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91]4558259 | pdb| 1B3U|E Chain B, Crystal Structure Of Constan... 34 0.38
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Length = 588

Szore = 34.3 hits (77), Expect = 0.38
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protein 5: NR2E3 NP_055064

blastp versus PDB
result: many matches, e.g. IDKF (residues 219-409 of NR2E3), IYNW (vitamin D

receptor) (residues 47-123)

Query = gi| 7657395 (410 letters)
Putative conserved domains have been detected, click on the image helow for detailed results.
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protein 6: lag3 NP_002277
blastp versus pdb
match found, residues 266-342 (approximate)

Putative conserved domains have heen detected, click on the image below for detailed results.
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Part 4 (suggested time: 30 minutes)
Topic: analyze the 3D structure of a protein
Approach: CN3D



Part 5 (as time permits)
Topic: 2D gels, mass spec data, and protein interaction networks
Approach: visit ExXPASy



