A) Work with this unknown nucleotide sequence:
      901 ctggagagca cgggtttgtt gtcttcactc tgggctccat ggtgtcacag ctacccgaag
      961 ccaaagccag agagttcttt gaggcattta gacagatacc tcagagagtg ttgtggagat
     1021 acactggacc agtcccagaa aatgcaccaa agaatgtcaa attaatgaaa tggctgccac
     1081 agaatgacct cttgggccat cctaaggtta gggcttttgt tacacatggt ggatcacatg
     1141 gaatctatga aggaatctgt aatggagtgc ctatggtgat gcttcctctg tttggagacc
     1201 aaggggataa tgctcagcgt ttggtgtctc gaggagtcgc agaaagcctg actatctatg
1. Rewrite this sequence in FASTA format.
>filtered DNA sequence consisting of 360 bases.
ctggagagcacgggtttgttgtcttcactctgggctccatggtgtcacagctacccgaag
ccaaagccagagagttctttgaggcatttagacagatacctcagagagtgttgtggagat
acactggaccagtcccagaaaatgcaccaaagaatgtcaaattaatgaaatggctgccac
agaatgacctcttgggccatcctaaggttagggcttttgttacacatggtggatcacatg
gaatctatgaaggaatctgtaatggagtgcctatggtgatgcttcctctgtttggagacc
aaggggataatgctcagcgtttggtgtctcgaggagtcgcagaaagcctgactatctatg
[image: ]
2. Identify what it encodes and which organism it originates from.
[image: ]
3. Manually design primers that will amplify the CDS of the identified sequence, ensuring that their Tm does not exceed 60°C.
CDS: [image: ]
F: ATG GCT TGC TTG TGG TTG CT

[image: ]
R: TTA TGC CTT CTT CTT CTT CTG AG
Reverse complement sequence:
[image: ]
[image: ]
4. Translate the CDS into protein and write down the sequece.
[image: ]
5. Does the corresponding protein contain any transmembrane regions?
Yes, one
[image: ]


B) Download the protein sequence Q0VC44. 
1. What does this sequence encode, and from which organism does it come?
[image: ]
2. Downlaod the FASTA format of the protein sequence.
>sp|Q0VC44|SPXN_BOVIN Spexin OS=Bos taurus OX=9913 GN=SPX PE=3 SV=1
MKGFKSLVVMTLTLFLVFSFMGNCNSAPQRLFERRNWTPQAMLYLKGAQGRRFLSDQSRR
KDLSDRPPLERRSPNSQQLTLPEAAAVLLAFLQKPQEAGDENLDQTRFLEDSLLNW
3. Compare the protein sequence with the corresponding human homolog—how similar are these proteins?
Human sequence:
>sp|Q9BT56|SPXN_HUMAN Spexin OS=Homo sapiens OX=9606 GN=SPX PE=1 SV=1
MKGLRSLAATTLALFLVFVFLGNSSCAPQRLLERRNWTPQAMLYLKGAQGRRFISDQSRR
KDLSDRPLPERRSPNPQLLTIPEAATILLASLQKSPEDEEKNFDQTRFLEDSLLNW
[image: ]
[image: ]
4. What is the length of the coding sequence (CDS) of the corresponding gene?
[image: ]
[image: ]

[image: ]
CDS length: 420-70+1=351
5. Will the corresponding nucleotide sequence (CDS only) be cleaved by the restriction enzymes BamHI, EcoRI, or KpnI?

[image: ]
[image: ]
[image: ]
[image: ]

image6.png
Oligonucleotide Properties Calculator

Nucieotide base codes

[TTA TGC CTT CTT €T CTT CT6 A6

Reverse Complement Sirand(5'to 3) i.
‘(r(mwmmmﬁcnm

5 modification (i any) 3 modification (fany) _ select ssids and DNA or RNA.
[ V[ v][ssDNA v|

(Minimum base pairs required for single primer self-dimerization)

(Minimum base pairs required for a hairpin)

B e

50 |mmsar(va)

Physical Constas

oo (25 s
ccamen®

Molecular Weight:6937.6
1 mi of a sofn with an Absorbance of |1 2t 260 nm

—)
E—T T

53 C (Nearest Neighbor)





image7.png
sion

Sequence Manipulation Suite:
sctor Translate
Translate accepts a DNA sequence and converts it into a protein in the reading frame you specify. Translate suf

xvcor Paste a raw sequence or one or more FASTA sequences into the text area below. Input limit is 200,000,000 cha

o
caseatct a

B |csaccTacascccaTaACCToRMCTGGATTCAGTATCACTCTCTGGACGTCATCGGCTTC

“ crrrrent N
ATTCTATTGACTGTTAT === =
reaRGRAAT

n lcrcaomemeame

+ Transiate in| Translate resuits

oht « Usethe[star >rf 1 Untitled

MACIALLGSLLLLGSAEAGKLLY PTDGSHWLGLRPTVEELGRRGNQVVVVI BEASLSME
“This page requirel PSERTTTLTYEVNYTRVELEAVLASELNALLSTDVSTDLAKFQSFFFTLNVIQTFTIANA
“You Can mirror thii EGLLENKDIMEKLODYNFDALTDPFERVGAIAGEYLSI PALYMQINERCGVDTLASQCE
APPSYVEQTFTHFTDRMNLHORS TNFVRALLQPRACKLT FARADE T ASHLLORKTSMVET
FSRAALWFLRFNFALEFPREVMENMVMIGATVNQRPRELTHELEEFVNGSGERGEVVETL,
s Sun1 02120009 2023 | gy QT PEAKAREFFEAFRQT EQRVIWRY TGRVPENAPKNVKLMKWLEQNDLLGEERVR
VHISXTUL LG B CSS | 4 Py THGE S G TYEGTCNGY EMVML PLFGDQGDNAQRLVSRGVAE SLTTYDVTSEXLLVAL
KEVINDRSYRERMUKLSATHRDRPIEPLDLAVFWIEFVMRRGAEHTRPAADLNWIQYH

SLDVIGFLLLILLIVIFVIVKSCMFCFRCFRRSQRRRRA™

it
s




image8.png
TMHMM result

# WEBSEQUENCE Length: 520
# WEBSEQUENCE Number of predicted TiHs: 1

# WEBSEQUENCE Exp number of AAs in THHs: 22.90877
# WEBSEQUENCE Exp number, first 60 AAs: 0.45502

# WEBSEQUENCE Total prob of N-in: 0.02118
WEBSEQUENCE  THHWH2.0 outside 1 asa
WEBSEQUENCE  THHWI2.0 TMhelix 485 507
WEBSEQUENCE  THHWH2.0 inside 508 520

TMHMM posterior probabilities for WEBSEQUENCE

1.2
1 t

08
z

] o0s
<
3

04

02

0

100 200
transmembrane

inside

200

400
outside

500




image9.png
% QOVC44 - SPXN_BOVIN

Protein’ | Spexin Amino acids | 116 (gotosequence)
Genei | 77 Protein existence’ | Inferred from homology
Status® | 3 UniProtKB reviewed (Swiss-Prot) Annotation score | @
Organism? | Bos taurus (Bovine) ,
Entry Feature viewer Publications  Externallinks History

& Tools » & Download ¥ Add Addapublication Entry feedback

Plays a role as a central modulator of cardiovascular and renal function and nociception. Also plays a role in energy metabolism and storage. Inhibits adrenocortical cell
proliferation with minor stimulation on corticosteroid release (By similarity). (W sysimilarity|




image10.png
EMBOSS Needle

Pairwise Sequence Alignment (PSA)





image11.png
Aligned_sequences: 2
1: SPXN_BOVIN

2: SPXN_HUMAN
Matrix: EBLOSUM62
Gap_penalty: 10.0
Extend_penalty: 0.5

Length: 116
Tdentity: 88/116 (75.9%)
sinilarity:  96/116 (E2WEEN
Gaps: /116 ( 0.0%)

Score: 448.6

SPXN_BOVIN 1 MKGFKSLVVMTLTLFLVFSFMGNCNSAPQRLFERRNWTPQAMLYLKGAQG
R e R R R P P R R AR R RRA R RRAR R NAR
SPXN_HUMAN 1 MKGLRSLAATTLALFLVFVFLGNSSCAPQRLLERRNWTPQAMLYLKGAQG





image12.png
Sequence databases

RefSeq | NP_001068875.1 7}





image13.png
Graphics ~

Bos taurus spexin hormone

NCBI Reference Sequence: NM_001075407.1

GenBank FASTA

(SPX), mRNA

300 400

3

1200

. £ NM_001075407.1 ~ | Find:
L [te0

300 400

Jeee

pexin. /id=PRO_. I
—

spein IS
Disordered. /eviden.
deovage | ceavage |
cleavage |
amidation |

e<on I <on N =xon I
von BN exon MECNEE

isc_feature Features

infer.

oo 200 300 400

148 © 2 NP_001068875.1
CDS: NP_001068875.1
Name: spexin precursor
Location: 70..420
[Length]
‘Span on NM_001075407.1
Protein length: 116 aa
[Positional Info]
NM_001075407.1 position: 346
CDS position: 277

Protein sequence: QLTLPEAAAVLLAFL[QJKPQEAGDENLDQT
Download FASTA: NP_001068875.1

Links & Tools
BLAST Protein: NP_001068875.1
BLAST nr: NM_001075407.1 (70..420)
BLAST to Genome: NM_001075407.1 (70..420)
NP_001068875.1
FASTA record: NM_001075407.1 (70..420)
NP_001068875.
GenBank record: NM_001075407.1 (70..420)
NP_001068875.

It 106




image14.png
/gene_synony

/inference="alignment:Splign:2.1.@'

exon 362..1501
/gene="sPX"
/gene_synony;

/inference="alignment:Splign:

ORIGIN

C5H120rf39; NPQ"

C5H120rf39; NPQ"
18"

1 ctcagaacaa gacttggasa actcacaggc taagttctag ttattgcage ttctggasag

AW tgaaggeatt casaagtctg gtggtaatga ccttgaccct cttcctggtel

121 ttg caacagtgct tctttgagag
181 Y98 ctatgctcta cctgaagggt gcacaggggc gecgettect
241 cgaccg, gctcgaaa g

301 agcagctgta ctattggctt

361 aaaacttgga tcaaaccaga ttcctagaag
421 aastatacca gattccattc gattatcatt ctattcttgt tgaasacatg
481 ataaagcctg tggacccttt tcccttcatt tgtaatctta ggaacttgtg
541 tattcttcca gasgctaaag tgatgctgeg ttcttagaac atcactgett
601 ttcaggtcct atttagatca cctggtgtct tactcttgaa tttaacccat
661 taggttgaag actctttaga gtgttccttc tttttgttac aatacccatc
721 cattcttagt tgtttttttt tttccatttt attacccget tgeattgtct
781 cactgaatct cctctccttt tccccctttc ttcacctcca aggagagaga
841 atgggaggat gggasagagt gasatgtgat tgttagtatc caggagaget
901 gasgggaacc aggggegatg attgggasga agccctgtga tcagacatga
961 gctaagggag geggaccctt ggtgaggcag gagccagtgg asggttctat
1021 tcccectgtg ctctctggge atttccctga attcagttta gasacaagga
1081 actggaaaat aagatggaaa catactccac tcctggatat attgtacaaa
1141 catttttttt tagagccatt ttccttgget aagcagattc aaagattget
1201 gtctagaact ttaggcttta tttgcctctg gaggaggaaa cagcaaccca
1261 cttgectgag aaatctcaag gacagaggag cttggcagge tgcagttcac
1321 agagtcagac atgactgaga gaccgagcac geactagact ttattcacat
1381 cataaaggca ctccgaaaat gtaagtgcat gatcctagge ctagtttatt
1441 agtcagctat acagtcgaca gtttttcagt actgtctgaa aaatasaata
1501 aaasaaaaaa aasaaaaaaa asaaaaa

3 v | Feature 10f1

NM_001075407 : 1 segment

aaactggtgal
agccatgtga
cagceagttt
tetecatgac
ttatagttat
ttgatttaat
tagcactcaa
setgggaagc
gagttgtcag
cactctggtt
agtggegtec
tctaaaagtt
agaaaggaat
tactctaact
ctecagtgtt
agagttgeaa
taaaacataa
cagtttttaa
tgcactacct

/gene_synonym="C5H120r£39; NPQ™
/note="neuropeptide Q"
/codon_start=1
/product="spexin precursor”
NP_001068875

509493
VGNC: VGNC:35262 "

/translation="MKGFKSLVVNTLTLFLVFSFMGNCNSAPQRLFERRNWTPQAMLY
LKGAQGRRFLSDQSRRKDLSDRPPLERRSPNSQQLTLPEAAAVL LAFLQKPQEAGDEN
LDQTRFLEDSLLNW"

Details (%) I Display’




image15.png
Bos taurus spexin hormone (SPX), mRNA
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GCAACAGTGCTCCGCAGAGACTCTTTGAGAGAAGGAACTGGACTCCTCAAGCTATGCTCTACCTGAAGGG
TGCACAGGEGCGCCGCTTCCTTTCCGACCAGAGCCGGAGGAAGGACCTCTCCGACCGECCGCCGCTCGAA
AGACGAAGCCCAAATTCCCAACAACTAACTCTTCCAGAGGCAGCAGCTGTACTATTGGCTTTTTTGCAGA
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Sequence Manipulation Suite:
Filter DNA
Filter DNA removes non-DNA characters from text. Use this program when you wish to
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>NM_601172770.2:45-1607 Danio rerio UDP glucuronosyltransferase 1 family, polypeptide A2
(ugtla2), mRNA
ATGGCTTGCTTGTGGTTGCTCGEGAGTCTGCTCCTCCTTGGTTCAGCTGAAGCTGGGAAACTGTTGGTTA
TCCCGACAGATGGCAGTCACTGGTTAGGTTTGAAGCCTATTGTGGAGGAGCTTGEGAGGAGAGGAAACCA
GGTGGTGGTCGTCATCCCAGAAGCAAGTCTGAGTATGGGTCCTTCAGAGAAAACCACCACTCTGACATAT
CCAGTGAACTACACCAAGGTTGAACTAGAAGCGGTATTAGCCTCTGAATTAAATGCCCTTCTGAGTATTG
ACGTCTCTACAGACCTGGCCAAGTTCCAGTCATTCTTTTTCACACTTAATGTTCTGCAAACATTCATACT
GAGGAACGCTGAGGGTTTGCTCTTCAACAAAGACTTGATGAAGAAACTGCAAGACTACAACTTTGATGCC
ATTCTCACCGATCCATTTGAGCCAGTTGGAGCTATTGCTGGGGAATATCTGTCAATTCCAGCAATTTACA
TGCAAATAAACCATCCATGTGETGTTGATACTCTTGCCAGTCAATGCCCAGCTCCACCATCTTATGTTCC
ACAAACATTTACTCATTTTACTGACCGAATGAATCTCTGGCAAAGAAGTATAAACTTTGTAAGGGCTCTT
CTTCAGCCCAAGGCTTGCAAACTAATATTTGCTCGAGCAGATGAAATCGCTTCACATTTGCTTCAGAGAA
AAACATCGATGGTTGAAATCTTCAGCCGTGCAGCTCTCTGGTTTTTGCGTTTCAACTTTGCATTGGAATT
TCCACGCCCAGTGATGCCAAACATGGTGATGATTGGAGCAACAGT TAACCAGAAGCCTAAACCTTTAACG
CATGAACTGGAGGAGTTTGTGAACGGCTCTGGAGAGCACGGGTTTGTTGTCTTCACTCTGGGCTCCATGG
TGTCACAGCTACCCGAAGCCAAAGCCAGAGAGTTCTTTGAGGCATTTAGACAGATACCTCAGAGAGTGTT
GTGGAGATACACTGGACCAGTCCCAGAAAATGCACCAAAGAATGTCAAATTAATGAAATGGCTGCCACAG
AATGACCTCTTGGGCCATCCTAAGGTTAGGGCTTTTGTTACACATGGTGGATCACATGGAATCTATGAAG
GAATCTGTAATGGAGTGCCTATGGTGATGCTTCCTCTGTTTGGAGACCAAGGGGATAATGCTCAGCGTTT
GGTGTCTCGAGGAGTCGCAGAAAGCCTGACTATCTATGATGTGACCTCCGAAAAACTGCTGETTGCATTG
AAAGAAAGTCATCAATGATAAAAGC TACAAGGAGAAGATGATGAAGCTCTCTGCCATTCATAGAGACCGTC
CAATTGAACCACTGGACCTGGCTGTGTTCTGGACTGAGTTTGTCATGAGACACAAAGGAGCAGAGCATCT
CAGACCTGCAGCCCATGACCTGAACTGGATTCAGTATCACTCTCTGGACGTCATCGGCTTCCTTCTTCTT
ATTCTATTGACTGTTATTTTTGTGACTGTCAAAAGCTGCATGTTCTGTTTCAGAAAGTGCTTCAAGAAAT
CTCAGAAGAAGAAGAAGGCATAA
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Sequence Manipulation Suite:

Reverse Complement

Reverse Complement converts a DNA sequence into its reverse, complement, or reverse-compleme
maintained. You may want to work with the reverse-complement of a sequence if it contains an ORF
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AGAGTGATACTGAATCCAGTTCAGGTCATGGGCTGCAGGTCTGAGATG
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