Introduction to applied

bioinformatics

PETRA MATOUSKOVA 9/10
2023/2024




Exam
Thursday 2.5.2024 16:30

Moodle: files with the version
open ,task” for submission (like for homeworks).




Usual Exam test:

2 parts, each five points

Version 1 I

Find human protein sequence FGF3

*  What is the accession number and function of this protein?

T AAARAT

*  How many valines does the sequence contain?

M aXi mum 10 pOi nts *  How long is the longest fragment after trypsin digestion?

*  How many human similar reference proteins are in the databases?

8 5 - 1 O p . 1 *  Does the sequence contain any transmembrane regions?

7-8p: 2 |

5 6 5 p . 3 Download seqence NM_001757.3
*  What does this sequence encode ?

*  Isthere a complementary sequence to primer R17?

>Rl
GCTCTGLCGCTCATGATGD

* In which exon is the complemetary sequence for this primer?

* Isthe primer suitable for PCR with Ta=60°C?

*  Design suitable F primer for this experiment.
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Find human protein sequence FGF3

What is the accession number and function of this protein?

How many valines does the sequence contain?
How long is the longest fragment after trypsin digestion?

How many human similar reference proteins are in the databases?

Does the sequence contain any transmembrane regions?




Find human protein sequence FGF3

What is the accession number and function of this protein?

How many valines does the sequence contain?
How long is the longest fragment after trypsin digestion?

How many human similar reference proteins are in the databases?

Does the sequence contain any transmembrane regions?




Find human protein sequence FGF3

How long is the longest fragment after trypsin digestion?

Position of cleavage site Name of cleaving enzyme(s) Resulting peptide sequence (see explanations) Peptide length [aa] Peptide mass [Da]

p iy E}{PAS 24 Trypsin MGLIWLLLLSLLEPGREAAGIGER 24 2532.085
& =" Y ) 26 Trypsin LR 2 287.362
b LR

27 Trypsin n 1 174.203

32 Trypsin DRGGR 5 474.474

44 Trypsin CGEVYEHLGGADR 12 1212.330

. 16 Trypsin R 2 330.390

PeptideCutter 47 Trypsin & 1 146.189

) i i ) 53 Trypsin LYCATE 6 697.847

PeptideCutter [references / documentation] predicts potential cleavag 63 Trypsin YHLQURDSGR : 1207357

89 Trypsin VNGSLENSAYSILEITAVEVGIVAIR 2718.100

. . .. . 95 Trypsin GLFSGR B 635721

Enter a UniProtKB (Swiss-Prot or TTEMBL) protein identifier, ID (e.g. A 101 Trypsin T 5 738.900

! v

MELIWLLLLSLLEPGWELLGPGARLERDAGERGEVYEHLGEAFRRRKLYC :Ej I’YPS{“ . ; ;gjzgg
rypsin p

ATKYHLOLHP 120 Trypsin LYASEEYSRECEFVER 16 1933.079

SERVNGSLENSAYSILEITAVEVGIVAIRGLFSGRYLAMNKRGRLYASEH B Teypeln [ . 1103 548

YSAECEFVER 135 Trypsin LR 3 450.538

IHELGYNTYASELYRIVISTPGARROPSAERLWYVSVNGHEREFRRGFETR 144 Trypsin TussTocaR 9 874919

RTOKSSLFLE 145 Trypsin R 1 174.203

RVLDHRDHEMVROLOSGLERPPGKGVOPRRRROK)SPDNLEESHVOASRL ! Typsin S ° oso 773

160 Trypsin LAYVEVNGE 9 1065.237

GSQULERSRH 164 Trypsin CRER 4 464.559

165 Trypsin ) 1 174.203

. . . . 168 Trypsin GFK 3 350 418

Please indicate the way you would like the cleavage siti 170 Trypsin ™ 2 275.308

1M Trypsin R 1 174.203

. . 174 Trypsin oK 3 375.425

¥ Map of cleavage sites. Please select the number of amin 184 Trypsin sstrem 7 813,971

- - 186 Trypsin VLOHR 5 638.724

the cleavage of th Table of s!tes, sorted ::;1Ip|h:51t|ue_t|t:allﬁg.ur by enzyme and chen 192 Trypeln S 5 725,573

Table of sites, sorted sequentially by amino acid number 204 Trypsin QrQseLERRRCK 12 1277.489

209 Trypsin GVOER 5 555635

212 Trypsin 2ER 3 486.578

PlEﬂSE, salact 214 Trypsin o 2 274320

1664.752
1012.087

229 Trypsin QSFONLEPSHVQASR

O all available enzymes and chemicals 239 end of sequence LESOLERSAH
® only the following selection of enzymes and chemicals

-
=




Find human protein sequence FGF3

What is the accession number and function of this protein?

How many valines does the sequence contain?
How long is the longest fragment after trypsin digestion?

How many human similar reference proteins are in the databases?

Does the sequence contain any transmembrane regions?




Find human protein sequence FGF3

Protein [Protein v |
Advanced Help
GenPepi « Send to: +
o Change region shown -
fibroblast growth factor 3 precursor [Homo sapiens] —
Customize view -
NCBI Reference Sequence: NP_005238.1
Identical Proteins FASTA  Graphics
Analyze this =]
Golo 1) Run BLAST @————————
LOcUS NE_005238 23% 2a linear PRI D9-MEY-2018 \dentify Conserved Domains
DEFINITION fibroblast growth facter 3 precurser [Homo sapiens].
ACCESSION  NE_005238 Highlight Sequence Features
VERSION NE_005238.1 Eind in fhis S
DESOURCE ~ REFSEQ: accession WM 005247.2 ind inthis Sequence
KEYWORDS ~ RefSeq. Show in Genome Data Viewer
SOURCE Homo sapiens (human)
ORGANISM Homo sapiens
Eukaryota; Metazos; Chordata; Craniata; Vertebrata; Euteleostomi;
Marmalia; Eutheria; Euarchontoglires; Frimates; Haplorrhini; Articles about the FGF3 gene -

Catarrhini; Hominidae: Homo.
REFERENCE 1 (residues 1 to 239)
AUTHORS Jung M and Park SH.
TITLE Genetically confirmed thanatophoric dysplasia with fibroblast

U T,

Genetically confirmed thanatophoric dysplasia
with fibroblast growth factc [Exp Mol Pathol. 2017]

Allelic loss at chromosome 11q13 alters FGF3
gene expression in a human br [Oncol Rep. 2014]

blastp | blastx thlastn thlastx |

How many human similar reference proteins are in the databases?

BLAST > blastpsulte

Enter Query Sequence

Enter i gi(s), or FASTA (") Clear

MELIWLLLLSLLEPGWPARGPGARLRRDAGCREGGVYEHLGCAPRRRELYCATKYHLOLHE
SERVHGELERSAYSILEITAVEVCIVAIRCLFSCRY LAMNKRCRLYASEHYSAECEFVER
IHELGYNTYASELYRTVSSTPGARROPSAERLNY KIRRTJKSSLFLE

Query @
From[ ]
1 —

RVL MVRQLOSEL QPRRRROKQS PDNLEPSHVQRSRLGSQLEASAH
Or, upload file @
Job Title

Enter a descriptive fitle for your BLAST search &

DAIign two or more sequences &

Choose Search Set

+[R proteins (refseq_protein) @

Oraan
Opional [Home sapiens (taxid:9608) | O Exciude -+

Enter organism comman name, binomial, or fax id. Only 20 fop tca will be shown. &
Exclude [ Madeds paaxp) Iy i sample
Optional
Epuezuen) [ | YoullT Create custom database
Opfional

Enter an Entrez query to limit search i@




Find human protein sequence FGF3

How many human similar reference proteins are in the databases?

®
BLAST > blastp sulte
19 sequences selected @ Putative conserved domains have been detected, click on the image below for detailed results
blastm | blastp blastx thlasin thlastx | e t A Al 7 lhe! it i fib i i
it b e N A s o oA AL,
Enter Query Sequence superfanilise EawkrTimlly
Enter accession number(s}), gi{s), or FASTA sequence{s) &
MELIWLLLLSLLEFGHEARGPEARLERDRGERGEVYEHLEEAPRREELYCA' Distribution of the top 19 Blast Hits on |19 subject sequences |

SERVHGELERERY S ILEITAVEVEIVAIRCLF SCRYLAMNERCRELYRSEHY!

IHRELGYNTYASRLYRIVSSTPGARROP SAER LW VS VHCKGRPERGFETRE. m

EVLDHREDHEMVEQLISGLERPRCE SV PEREROEEPINLEEPEHVORERLE! 1 40 80 120 160 200

Or, upload file ®

Job Title

Enter a descriptive fitle for your BLAST search igh

DAIign two or more sequences &

Choose Search Set

£ NCBI_Resources & HowTo &

ASE . p
Proton E—] D * | Reference proteins (refzeq_protein) V| L*}
GenPept - sendlo- - ‘Change region shown Ism
fibroblast growth factor 3 precursor [Homo sapiens] E— 7 lal |H|:||'|'“:| sapiens [ta}[ijgﬁuﬁj | D Exclude *
NGBl Refrece Seuence 00523 1
QO FASTA s ; e Enter organism commen name, binomial, or tax id. Only 20 top taxa will be shown. &
T RmBST
DEFINITION Fibrosiass growth factor 5 arecursor Ueno sapient]. denty Conseved Dumans
e o —— de L Models (XM [ Uncultured/environmental sample sequences

D | | YoulllT) Create custom database

Geneficaly confirmed thanalophoic dysplasia

with foroblast grovih fact [Exp Mol Pathol. 2017]

S son s namani (on R 201 Enter an Entrez querny to limit search &




Find human protein sequence FGF3

What is the accession number and function of this protein?

How many valines does the sequence contain?
How long is the longest fragment after trypsin digestion?
How many human similar reference proteins are in the databases?

Does the sequence contain any transmembrane regions?

Solution:

FGF3: P11487 (NP_005238.1), Fibroblast growth factor 3-role in the regulation of embryonic development...
Contains 13 valins.

Longest fragment after trypsin digestion has 26 aminoacids.
In the databes of reference sequences, there is 19 similar proteins.
There is no transmembrane helices.




Find human protein sequence FGF3

Solution:

FGF3: P11487 (NP_005238.1), Fibroblast growth factor 3-role in the regulation of embryonic development...
Contains 13 valins.

Longest fragment after trypsin digestion has 26 aminoacids.

In the databes of reference sequences, there is 19 similar proteins.

There is no transmembrane helices.

P11487 (FGF3_HUMAN) /NP 005238.1

Fibroblast growth factor 3
-role in the regulation of embryonic development...

\4 13
Trypsin VNGSLENSAYSILEITAVEVGIVAIR 26
eeeeeeeeeeeeeeeeeee (2] Putative conserved domains have been detected, click on the image below for detailed results. TMHMM posterior probabilties for WEBSEQUENGE

Superfanilios FGF_superfamily

Distribution of the top 19 Blast Hits on 19 subject sequences

1111
100

02
0
E 150 200



https://www.ncbi.nlm.nih.gov/protein/NP_005238.1

Exam test:

Version 1

Maximum 10 points

8.5-10p: 1
7-8p: 2

5-6.5p: 3

Find human protein sequence FGF3

*  What is the accession number and function of this protein?

T AAARAT

*  How many valines does the sequence contain?

*  How long is the longest fragment after trypsin digestion?

*  How many human similar reference proteins are in the databases?

*  Does the sequence contain any transmembrane regions?

L —

Download segence NM_001757.3

*  What does this sequence encode ?

*  Isthere a complementary sequence to primer R17?

>Rl
GCTCTGLCGCTCATGATGD

* In which exon is the complemetary sequence for this primer?

* Isthe primer suitable for PCR with Ta=60°C?

*  Design suitable F primer for this experiment.

\




Download sequence NM 001757.3

What does this sequence encode ?

Is there a complementary sequence to primer R1? >R1

GCTCTGACGCTCATGATGC
In which exon is the complemetary sequence for this primer?

Is the primer suitable for PCR with Ta=60°C?

Design suitable F primer for this experiment.




Download segence NM 001757.3

What does this sequence encode ?

Is there a complementary sequence to primer R1? >R1

. . ] . GCTCTGACGCTCATGATGC
In which exon is the complemetary sequence for this primer?

Is the primer suitable for PCR with Ta=60°C?

Design suitable F primer for this experiment.




Download segence NM 001757.3

>R1
GCTCTGACGCTCATGATGC

Is there a complementary sequence to primer R1?

Multalin:

261 270 280 2890 30 30 20 I30 340 50 60 o e 390
I

* " * * * " * * * * * * |
HA_D01757.3 CGACCTGIGCCGGETGTTCTCRGGGGACGTRATGE TCACLGLGEGEGACH T GACGLBELECCAGGLGGCCGTACAGEAGE TECAGGCGEGAGLLLC TGARCCCGLGETTCCACCAGC THRGACATCGACGAT
[ GCTCT-GACGC-=-TCATGATGL

CONSEnsus .evsvssssvrsrssssssasssnssssssnssBLTCAGACEE, . cOCATGRACE .y sussrnrrrrsssrrsssssnssasstassstttssssstrstrisntsssssssssassssstssstsssss
S M Sequence Manipulation Suite: Feverse Complement results
Reverse Complement
Format Conversion Reverse Complement converts a DNA sequence into its reverse, complement, or r =Untitled reverse mmplement
EmanePacTe it contains an ORF on the reverse strand
ENBL Featis Extactor GCATCATGAGCGTCAGAGC
j;“,::"n";";"s Exractar Paste the raw sequence or one or more FASTA sequences into the text area belov
Fifter Protein GCTCTGACGCTCATGATGE L o 1
Coman Febmurs Extractr
-Bengark Trars Extactor 521 h30 G0 G510 G60 &0 580 590 60O 610 620 630 640 B50
ometm ] !
-E:Eagggmggﬁain NH_r1757,.3 CGATGARARCARRTTTCTTTGGTACCCGAGATGTGTGCACAGART TACTCCCTCTARTARAACCCCARGGGAGAGTGGTGAARCGTATCTAGCATCATGAGCGT CAGAGCCCT TARRRGCTGCAGCCCAGA
“Reverse C R GCATCATGAGCGTCAGAGE
ShitrasTe Submit || Clear || Reset CONEENSUS 4 4ussessssrssssssssssisasssosssssssssnsssrssssssrssnissssrissssssssossssrssssssrssnssssersBCATCATEAGCETEABAGE 4 esssssssrersssassss
Three to One
Wiiow Evrocior Pt : B51 660 670 560 690 700 710 720 730 740 750 760 770 780
Sequence Analysis I 1
HH_00A757.3 GCTGCAGCAGARGT TCCGCAGTGRAGACCATCACTGAGGAGGAGE TGRTGGGGCTCATGARCARGT TTATGHAGGATACARAGARGEGAGTGCACCAGARGGAGGEL TRRCCCAGCAGCGCATACGEEGTE

—>yes.




Download segence NM 001757.3

Is there a complementary sequence to primer R1?

>R1

. GCTCTGACGCTCATGATGC
NCBI: Graphic

Graphics ~ Send to: =

Homo sapiens carbonyl reductase 1 (CBR1), transcript variant 1, mRNA

NCBI Reference Sequence: NM_001757.3
GenBank FASTA

I |50 1100 150 1200

Link To This View | Feedback

|250 300 350 400 450 500 550 B00 B50 (700 760 800 860 A0d e 1K 1,050 1,00 1,180 1,200 1,250 \‘Su
L
I
) 22 NM_0D1757.3 + | Find: L= 1=JloN; [oW 1= Search Results A% s« T E¥ Tracks & 7 -
b |58 182 158 |z80 252 380 [z52 482 452 589 558 s Lzee  |Lese 1321
| Features || Components | + Sequence || Tracks
Label « From To
> GCTCTGACGCTEATGATGE 611 623
WP_B17481
corb red_PTCR-like )
WADF binding site [ [HER T = 3
acetytion ] phosphorylation | substrate binding 5.
phasphor yiation | Gutothione binding [ active frm———
axon
N
TS Markers
CERIIFE4
1 50 100 S0 1200 250 1200 {350 1400 450 1500 550 500 650 700 750 00 50 00 950 1k (1050 (100 050 paoo _paso e[ o
; : 3
' '
&% nM 0017573 + | Find: NIL=1=1[cY By 1] A Tooks~ L ¥ Tracks & 7+
| 52 620 = = 2 es2 x
S 6 G A 6 A G T 6 6 T 6 A A C G AT C T A G C AT C A 6 T C A 6 A 6 € C € T T A A A A G CT 6 CAGCCCAGA [ g — %yes
€ ¢ € T € T €C A CC A CT T 6 C AT AGATIC G T A T A € A G T C T C 6 6 G A AT T T T CGACGTC G 6 G T C TN [L280 258 1321 *
— " " &% Tracks shown: 6/11
- B > > > > > > - > >
> > - L > > - > > » -
Gl AL ] 1 HL GrA AGC ATC ATG F) AGH (el 1] G A CCA
% " v v il v H < 1 i ) R L s ¢ s F
> > > > > card red PTC = = > > » >
=

i S - - 1)




Download segence NM 001757.3

What does this sequence encode ?

Is there a complementary sequence to primer R1? >R1

i . o GCTCTGACGCTCATGATGC
In which exon is the complemetary sequence for this primer?

Is the primer suitable for PCR with Ta=60°C?

Design suitable F primer for this experiment.




Download segence NM 001757.3

In which exon is the complemetary sequence for this primer?

NCBI: Graphic >R1
e e e GCTCTGACGCTCATGATGC

R N . T

L

s

932 NM_001757.3 - | Find: M=o @ M2 R Tools * T [¥ Tracks & 7 -
50 100 Jiso 200 £ 1500 350 1500 450 |sea ) 6o ) 700 750 ) 50 ) 950 1K pese  paee  pasa  hzee  mese

. *

>
P _BO17461

corb.red PTCR-like.. 3
iDP binding site L. [HERH H = = 4 = T
acetylation | phospharylation | substrate binding 5 H—
prasphoryation | Gutothiane binding [ active | i ' nodifizd |
Glutathions binding .
third exon
excon I
ETS Markers [ ®
CBRLISE4
RHL
606195176 I S
Riotsss ICN N SHGC-52102
hise_feature Features W *
et 1
polyR_site Features 3 ®
|
[regulatory Festures [ro *

polyAsignalsequance [

) |00
NM_001757.3: 1..1.3K (1.3Kbp)

158 |20 |58 |00 |25 |489 458 |se@ [sse |90 |6%0 760 750 208 950 ) 950 1K 11,050 1100 1159 |1.280 p.2se 1321
¥ Tracks shown: 6/11




Download segence NM 001757.3

What does this sequence encode ?

Is there a complementary sequence to primer R1? >R1

. . ] . GCTCTGACGCTCATGATGC
In which exon is the complemetary sequence for this primer?

Is the primer suitable for PCR with Ta=60°C?

(Design suitable F primer for this experiment.)
2025: we did not cover this one




Download segence NM 001757.3

SOI uti on : - e B i ERETE- - e
This sequence encodes carbonyl reductase 1 (CBR1). | — = = =
Yes, there is complementary sequence to primer R1. e e ——

It is within 3rd exon.

1 53.2(°C (Basic)
o H ° al juss
At Ta=60°C the primer should work. e s
: ighbor)
An example of suitable F primer: F:CAAGGTTGCTGATCCCACAC
Homo sapiens carbonyl reductase 1 (CBR1), transcript variant 1, mRNA
MCEI Reference Sequence: NM_001757.3
EASTA Graphics s
650
' I
RH_001757,3 CGATGARARCARATTTCTTTGGTACCCGRGATGTGTGCACAGART TACTCCCTCTAATARARCCCCARGGGAGAGT GRTGAACGTATCTAGCATCATGAGCGTCAGAGCCCTTARARGC TGCAGCCCAGA
R GCATCATRAGCGTCAGARE
CONBENBUE L iisusssnstsssiiotsssstsssstsmsttsnsistbststsssatsssstsssssstssnssssssssssssasssnssesssess BCATCATEAGCGTCAGAGE . ssssessusasssssssusns
651 (71] 670 (BiL]] 590 L i Ll ren 730 40 750 760 T T00
I I
NH_001757,.3  GCTGCAGCAGARGT TCCGCAGTGAGACCATCACTGAGGRAGGAGCTGETEEGECTCATGARCARGTTTRTEGAGGATACARAGARGGGAGT GCACCAGAAGGAGEGETGRCCCAGCAGCGCATACRGGETE
Template masking not selected
Ho mispriming library specified
Uzing l-based seguence positions
OLIGO start len tm gc® any th 3" th hairpin se
LEFT PRIMER a77 20 EG_12 55.00 o.00 a.o00 a.00
BIGHT PRIMEER £33 135 E5.07 57.85 o.00 1.25 0.00 GCTCTERACCGCTCATERTED

SEQUENCE SIZE: 1321
INCLUDED BECION SIZE: 1321

PRODOCT SIZE: 153, PRIR RNY TH COMPL: 0.00C, PAIR 2°'_TH COMPL: 0.00




Exam test |l

2 parts, each five points

Maximum 10 points

8.5-10p: 1
7-8p: 2

5-6.5p: 3

Version 2

download sequence NM_005247.2

What does this sequence encode?

Are there any significant single nucleotide polymorphisms (GMAF), in which exons?

Would bet he restriction endonucleases Ndel and Kpnl suitable for cloning of the CDS?

Translate the CDS of this sequence inta the protein sequence, write down the protein

sequence in FASTA format.

Compare the protein to its homologue from mouse (Mus musculus), what is their identity?

Download the peptide sequence 82 (from study materials).

Identify the protein.

Does it contain any typical domains?

How many cysteins contain the peptide?

What is the molecular weight of this peptide?

A RARE

Is the sequence (whithin the compared area) identical to the identified protein?




Download sequence NM 005247.2

What does this sequence encode?

(Are there any significant single nucleotide polymorphisms (GMAF), in which exons?)
2025: we did not cover this one

Would be the restriction endonucleases Ndel and Kpnl suitable for cloning of the CDS?

Translate the CDS of this sequence into the protein sequence, write down the protein sequence
in FASTA format.

Compare the protein to its homologue from mouse (Mus musculus), what is their identity?



Download sequence NM 005247.2

What does this sequence encode?

Are there any significant single nucleotide polymorphisms (GMAF), in which exons?
Would be the restriction endonucleases Ndel and Kpnl suitable for cloning of the CDS?

Translate the CDS of this sequence into the protein sequence, write down the protein sequence
in FASTA format.

Compare the protein to its homologue from mouse (Mus musculus), what is their identity?

Rl LE= Rt Rt A wy mean

Restriction summary:  |Kpnl gatacic 289

Mdel caltatg none

- Kpnl is not suitable



Download sequence NM 005247.2

What does this sequence encode?

Are there any significant single nucleotide polymorphisms (GMAF), in which exons?
Would be the restriction endonucleases Ndel and Kpnl suitable for cloning of the CDS?

Translate the CDS of this sequence into the protein sequence, write down the protein sequence
in FASTA format.

Compare the protein to its homologue from mouse (Mus musculus), what is their identity?

Solution:

This gene encodes Fibroblast Growth Factor 3
GMAF are in the 1st and 3rd exon.

Restriction endonuclease Kpnl is not suitable for cloning. LWL L 61L8 PGHEAAGEGARLRRDAGGR GGV Y EHLCCAPRRRKL Y CATKY HLOLA?
The FASTA of the protein is: e

Th e i n de ntity Of h u ma n a nd mouse FG F3 p rotei ns is 79 . 1 %. RVLDHRDHEMVRQLQSGLPRPPGKGVQPRRRRQKQSPDNLEPSHVQASRLGSQLEASAH*




Download sequence NM 005247.2

Solution:

This gene encodes Fibroblast Growth Factor 3
GMAF are in the 1st and 3rd exon.

Restriction endonuclease Kpnl is not suitable for cloning. L 1L 511 B GHPAAGE AR RRDAGGRGGYY BHLCOAPRRRL YCATAYHIOLA?

SGRVNGSLENSAYSILEITAVEVGIVAIRGLFSGRYLAMNKRGRLYASEHYSAECEFVER
The FASTA Of the protein iS' IHELGYNTYASRLYRTVSSTPGARRQPSAERLWYVSVNGKGRPRRGFKTRRTQKSSLFLP
* RVLDHRDHEMVRQLQSGLPRPPGKGVQPRRRRQKQS PDNLEPSHVQASRLGSQLEASAH*

The indentity of human and mouse FGF3 proteins is 79.1 %.

+
Homo sapiens fibroblast growth factor 3 (FGF3), mRNA § B s
7 # 1: EMBOSS_001
# 2: FGF3_MOUSE
# Matrix: EBLOSUMEZ
- 4+ Gap_penalty: 10.0
NCBI Reference Sequence: NM_005247.2 et
h _ h #
4 Length: 249
GMAF >= 0.01 ® 4 Tdentity: 197/249 (79.1%)
1 1 4 Similarity: 210/249 (34.3%)
/T rs143969364 /T | rs41538178 A/E | rs354208992 # Gaps: 147243 { 5.63%)
— # Score: 1021.5
Genes Exon L x M
exon > »> - > o > M
exon
—— - EMBOSS_001 1 MGLIWLLLLSLLE] GEARRRRKL 50
FELLEE DR e DL L
FGF3_MOUSE MGLIWLLLL PSWPTTGPGT! LY¥C 50
MdEl Cﬂltatg none EMBOSS5_001 51 KTKYHL NSAYSILEITAVEVGIVAIRGLFSGRYLAMY 100
FEUCECU TR R s L L
FGF3_MOUSE 51 RTKYHL NSAYSILEITAVEVGVVATKGLFSGRYLAMY 100
D i P R EMBOSS_001 101 KRGRL ECEFVERIHELGYNTYASRLYRTVSST: 150
S Vi 2 IR aIae
K I I 239 FGF3_MOUSE 101 KRGRLYASDHYNAFCEFVERIHELGYNTYASRLYRTGSSGPGAQRQPGAQ 150
p" ggta[: C EMBOSS_001 151 RLAY KTRRTQKSSLELERVL GLER 200
P p— A ey |
FGF3_MOUSE 151 REWY KTRRTQKSSLFLERVL MVRLLQSSQPR 200
EMEOSS_001 201 PPGKGVOPRRRRQ-KOSPDNLEPSHVOASRLGSQLEASAH-——--——— 239

1
FGF3_MOUSE 201 RPGEGSQPRQRRQKKOSPGD----HGRMETLSTRATPSTQLHTGGLAVE 245




Exam test:

2 parts, each five points

Version 2 -

download sequence NM_005247.2

*  What does this sequence encode?

H H *  Are there any significant single nuclectide polymorphisms (GMAF), in which exons?
Maximum 10 points any sig g (GMAF)

*  Would bet he restriction endonucleases Ndel and Kpnl suitable for cloning of the CDS?

9_ 10 p . 1 *  Translate the CDS of this sequence into the protein sequence, write down the protein
: sequence in FASTA format.

7 8 p 2 *  Compare the protein to its homelogue from mouse (Mus musculus), what is their identity?

p Download the peptide sequence 52 (from study materla\

*  ldentify the protein.

* Does it contain any typical domains?

*  How many cysteins contain the peptide?

*  What is the molecular weight of this peptide?

AR

* Isthe sequence (whithin the compared area) identical to the identified protein?

—— ——




Download the peptide sequence S2 omstudy materiats.

|dentify the protein.

Does it contain any typical domains?
How many cysteins contain the peptide?
What is the molecular weight of this peptide?

Is the sequence (whithin the compared area) identical to the identified protein?

>S2

CGPSTSGTTSGPGPARPARARPRRPREETLTPEEEEKRRVRRERNKLAAAKCRNRRRELT
DRLOAETDOLEEEKAELESEIAELOKEKERLEFVLVAHKPGCKIPYEEGPGPGPLAEVRD
LPGSAPAKEDGFSWLLPPPPPPPLPFQTSODAPPNLTASLFTHSEVOVLGDPFPVVNPSC




Download the peptide sequence S2 omstudy materiats.

|dentify the protein.

Does it contain any typical domains?
How many cysteins contain the peptide?
What is the molecular weight of this peptide?

Is the sequence (whithin the compared area) identical to the identified protein?

Solution:

Peptide is probably human FosB homologue.

Yes, it contains leucine zipper bZIP,

Contains four cysteins

Mw=19.1 kDa.

It differs from the human homologue in the first and the last aminoacid.




Download the peptide sequence S2 omstudy materiats.

M protejn fosB isoform 1 [Homo sapiens]
Peptide is probably human FosB homologue. NCBI Reference Sequence: NP_006723.2

Yes, it contains leucine zipper bZIP. dentical Froteins  FASTA ~ Graphics
Contains four cysteins

|V|V\{=19.1 kDa. . . . . i

It differs from the human homologue in the first and the last aminoacid.

L] | 1o

Protein Stats results
Results for 180 residue sequence "Untitled” starting "CGPSTSGTTS"

Pattern: Times found: Percentage: :

Selected feature details

A 15 833

B 0 0.00 BRLZ domain

c 4 2.22 This is a SMART BRLZ domain (full annotation).

" b B b

Position: 331097

Protein Molecular Weight results Evaluer  5.57849141200711e13 (IMMER?)
Results for 180 residue sequence "S2" starting "CGPSTSGTTS"

1 9 91 kDa SMART ACC: SM000338
) Definition: basic region leucin zipper
1 10 20 30 40 50 60 70 80 90 100 110 120 130
opIPSISIDIFOSH_HUMAN  HFOAFT GSPP GFYPTVTATTTSUOLOHLYAPTLISSHAGSUGAPLASOPPYYDPYDHPGTSYSTPGHSGYSSEGRSESEEPSTSGTTS
........................................................................ GPSTSGTTS
131 140 150 160 170 180 190 200 210 220 230 240 250 260
_HUMAN TPEEEEKRRYRRERNKLARAKCRNRRREL TDRLOAE TDOLEEEKAEL ESETAEL OKEKERL EFYLYAHKPGCKIPYEEGPGPGPLAEYRDLPGSAPAKEDGF SHLLPPPP
§2 GPGPARPARARPRRPREETL TPEEEEKRRYRRERNKLARAKCRNRRREL TDRLOAE TDOLEEEKAEL ESETAEL OKEKERLEF VL YAHKPGCKIPYEEGPGPGPLAEYRDLPGSAPAKEDGF SHLLPPPP
Consenst us  GPGPARPARARPRRPREETL TPEEEEKRRYRRERNKL ARAKCRNRRREL TORLORE TDOLEEEKAEL ESETAEL OKEKERL EF VL YAHKPGCKIPYEEGPGPGPLAEVRDLPGSAPAKEDGFSHLLPPPP
%1 270 280 290 300 310 320 30 33
_HUMAN FTHSEVOVLGDPFPYVNPSYTSSFVLTCPEVSAFAGAORTSGSDOPSDPLNSPSLLAL

PPPLI TASLI
52 FPPLPFﬂTSQDRPPNLIRSLFTHSEVQVLEHI’FI’VVNPSC
Consenst us  PPPLPFOTSODAPPNLTASLFTHSEVOVL




Version from 2023 new to Moodle

Versionl| 19.5.2023

A: Download the sequence NM_000946.3

1. What does this sequence encode?

2. How long is the coding sequence and how long will the translated protein be?

3. Manually design primers for PCR amplification of the CDS5.

4. Compare the designed primers with the sequence of the mRNA and the CD5.

5. Iz there a restriction enzyme that would cut the sequence of the third exon exactly

once?

B: Work with following peptide sequence:
LALASVFWSISYYSSPFRFFYLYREGYLSLEKVVEFSHYASTLLLLLACVRCLRGIGRAT
NDCYROFITILEATHRNOSSENKROLANYNFOFREWEVDFHREE DS SREESREE D SRRCY
ALLRPEPLHERCTADTLLNRVEKLECOT TS¥LVAHTLEREMLY PESVYLLKAIMPVLLOG

QRRTLVEECHGRRAKLLECDCEHNE IDTMFVDRRCTAE PO VI CCECNAGFYEVECVETE
LER Y SV LEWNHPCF A ST VB PP ONE AN MO FATHRLEFQPODI IIYAWSICEET

1) To which human protein this peptide prohably belongs?
2} Does this peptide contain any transmembrane helices?

3) What is molecular weigth of this peptide?

4) How does a given peptide sequence differ from an identified (human) sequence
{within the same segment)?

5) Write down the identified mutation |




A: Download the sequence NM_000946.3

1. What does this sequence encode?

2. How long is the coding sequence and how long will the translated protein be?
3. Manually design primers for PCR amplification of the CDS.

4. Compare the designed primers with the sequence of the mRNA and the CDS.

5. lIs there a restriction enzyme that would cut the sequence of the third exon exactly once?



A: Download the sequence NM_000946.3

1. What does this sequence encode?

2. How long is the coding sequence and how long will the translated protein be?
3. Manually design primers for PCR amplification of the CDS.

4. Compare the designed primers with the sequence of the mRNA and the CDS.

5. lIs there a restriction enzyme that would cut the sequence of the third exon exactly once?



What does this sequence encode?

National Library of Medicine & jostovap

National Center for Biotechnology Information

Nucleotide | Nucleotide ~| || | m

Advanced Help

GenBank - Send to: - 5
Change region shown -

Homo sapiens DNA primase subunit 1 (PRIM1), mRNA

NCEBI Reference Sequence: NM_000946.3
FASTA Graphics

Customize view hd

Analyze this sequence

Golo. Run BLAST
LOCUS HM_eB8894s 1423 bp mRMA linear PRI 83-APR-2824 Pick Primers
DEFINITION Homo sapiens DMA primase subunit 1 (PRIM1), mRNA.
ACCESSION WM 888946 Highlight Sequence Features
VERSION NM_e68946.3 I
- Find in this Sequence
KEYWORDS RefSeq; MANE Select.
SOURCE Homo sapiens (human) Show in Genome Data Viewer

ORGANISM Homo sapiens
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; EBEuteleostomi;

Mammalia; Eutheria; Euarchontoglires; Primates; Haplorrhini;




How long is the coding sequence and
how long will the translated protein be?

finference=" allgnment Splign:2.1.8"

CDS: cDs 26..1288 1) 1288-26+1=1263nt (bp)
/gene="PRIM1"
/gene_synonym="pd%,; PDIL"
/EC number="2.7.7.182"

Translated protein

primase polypeptice 1, 4
primase (DNA) subunit 1"
/codon_start=1
Jfproduct="DNA primase small subunit”
/protein_id="HP_p08937.1"
/db_xref="CCDS:LCD5449256.1"
J/db_xref="GeneID:5557"

Jdb xref="HGNC:HGNC:9368"

u - - primase (DNA) subunit 1
DNA primase small subunit [Homo sapiens] \\.\*

NCBI Reference Sequence: NP_000937 .1 /db_xref="CCDS: (CDSA8926.1

/db_xref="GeneID: 5557

F 1 i Jdb_xref="HGNC: HGNC:9369 ™
Identical Proteins FASTA  Graphics P —
/translation="METFDPTELPELLKLYYRRLFPYSQYYRWLNYGGVIKNYFQHRE
\ FSFTLKDDIYIRYQSFNNQSDLEKEMQKMNPYKIDIGAVYSHRPNQHNTVKLGAFQAQ

KUa supunit;
26..1288

/gene="PRIML"

/gene_synonym="p49; PDIL"

JEC_number=" 2.7.7.102 "

/note="primase p49 subunit; DNA primase subunit 48;

primase, DNA, polypeptide 1 (49kDa); DNA primase 1;
primase polypeptide 1, 49kDa; DNA primase 49 kDa subunit;

EKELVFDIDMTDYDDVRRCCSSADICPKCWTLMTMAIRIIDRALKEDFGFKHRLWVYS
GRRGVHCWVCDESVRKLSSAVRSGIVEYLSLVKGGQDVKKKVHLSEKIHPFIRKSINI
IKKYFEEYALVNQDILENKESWDKILALVPETIHDELQQSFQKSHNSLQRWEHLKKVA

Go to:

LOCUS NP BB6937 A28 aa linear PRI 83-APR-2824 SRYQNNIKNDKYGPWLEWEIMLQYCFPRLDINVSKGINHLLKSPFSVHPKTGRISVPT
- ) . ) DLQKVDQFDPETVPTISFICRELDAISTNEEEKEENEAESDVKHRTRDYKKTSLAPYV
DEFINITION DNA prlimase small subunit [Hﬂmﬂ SEPIEHS] . KVFEHFLENLDKSRKGELLKKSDLQKDF"

ACCESSTON NP_BB8937

cos ¥l 5 VERSION NP_008037.1 _ Display: FASTA GenBank Help X

DESOURCE REFSEQ: accession NM_@888946.3




Homo sapiens DNA primase subunit 1 (PRIM1), mRNA

NCBI Reference Sequence: NM_000946.3
FASTA  Graphics

Go to:

LOCUS NM_B88946 1423 bp  mRNA  linear PRI @3-APR-2824
Other possibility: DEFINITION Homo sapiens DNA primase subunit 1 (PRIM1), mRMA.
ACCESSION  NM_8@egds

Graphics = Send to: -

Homo sapiens DNA primase subunit 1 (PRIM1), mRNA

NCBI Reference Sequence: NM_000946 3
GenBank FASTA
Link To This View | Feedback

S0, . 06, |10 |200  |280 (300 (350 (400 450  |S00 €SO )6DO |6SO 700  |7S0 (800 (850 |s00 |SSo |1k (LSO  [LJ00,  [L)SO (1200 260 300 (1360 141
. 2 NM_0009463 ~ | Find: ~ | Qcp| & [} @ A= T A Tools ~ | ¥ Tracks ~ &, Download » @ 7 ~
’ |SB 166 1158 |288 |258 208 |353 |488 |459 |5@a |558 |538 |659 l?ﬁa 758 |838 1859 1903 ]959 |l K |l,853 ]1,188 ]1,159 |1,298 |1.258 1,268 |1,353 1422

CDS

—= protein

Zinc knuckle motif. . 20 2 NP_00D937.1 eviden,.
ace.] nuclectide binding 5. H4 1Bt - CDS: NP 000937.1
) | Supunit '."terfuce e B Ll e Name: DNA primase small subunit
zinc binding site [i. L tion: 26..17288
> > | exon exon [Length] xon cxon | S
] exon TN exon NN Span on NM_000946.3: 1,263 nt exon [T
exon [EIEEE Protein length: 420 aa
polyR site Features M I]D[lgql-:ﬁpgﬂ;zj;?:jg:lf?]l 247 LOx
" CDS position: 1,222 mojor palyfl site |
regulatory Features Protein position: 408 L0 x
Protein sequence: KVFEHFLENLDKSRK[G]ELLKKSDLQKDF polyfi_signal_sequence [
polyA_signol_sequence [
|SB 186 ]158 |288 |259 280 |358 |488 454 ISGB 1] |SBG |65 Download FASTA: NP_000937.1 =] ]1,188 ]1,159 1.268 |l,258 1,268 |1,358 1,422

NM_000946.3: 1..1.4K (1,423 nt) Links & Tools 7% ¢ Tracks shown: 4/2
CCDS: CCDS44926.1

BLAST Protein: NP_000937.1
BLAST nr: NM _000946.3 (26..1,288)

BLAST to G NM 000946.3 (26..1,288)
NP _000937.1

FASTA record: NM _000946.3 (26..1,288)
NP 000937.1

GenBank record: NM _000946.3 (26..1,288)
NP _000937.1

Graphical View: NP_000937.1




Other option for translated protein:
Translate CDS: SMS Sequence Manipulation Suite:

Translate

f}%{nﬂgii 'EfS"T'fFS“J” Translate accepts a DNA sequence and converts it into a protein in the reading frame you specify. Translate supports the entire IUPAC alphabet &
-EMEL to FASTA

-Emgtgfaar::lgﬁggg:m Paste a raw sequence or one or more FASTA sequences into the text area below. Input limit is 200,000,000 characters.
-Filter DNA >NM_288@946.3:26-1288 Homo sapiens DNA primase subunit 1 -

1 N, (PRIFL), pita 0

GenBank Feature Extractor ATGGAGACGTTTGACCCCACCGAGCTGCCCGAGCTGCTTAAACTTTATTACCGGAGGCTCT

-GenBank Trans Extractor TTCCCTACT

-0ne fo Three

_Range Extractor DNA CTCAGTACTATCGCTGGCTCAACTACGGTGGAGTGATAAAGAATTACTTTCAACACCGTGA +

-Range Extractor Profein ATTTTCATT

-Reverse Compl t .

-Split Codons | Submit || Clear | | Reset | D Sequence Manipulation Suite - Pracovni — Microsoft Edge = O
-Split FASTA

-Three fo One . - 7 .

“Window Extractor DHA « Translate in |reading frame 1 (@ aboutblank

-Window Extractor Protein

Sequence Analysis * Use the |standard (1) Translate results

-Codon Plot . . .

:g:gursg::ge “This page requires JavaScript. Se > 1 nM 000946.3:26-1288 Homo sapiens DNZ primase subunit 1 (PRIM1), mRNA
-DNA Malecular VWeight “You can mirror this page or use it | yETFDPTELPELLALYYRRLFPYSQYYRWLNYGGVIKNYFOHREFSFTLEDDIYIRYQSE
-DA Patiern Find NNQSDLEREMOEMNPYRIDIGAVYSHRPNQHNTVRLGAFQRQERKELVFDIDMTDYDDVRR
-DMA Stats

-Fuzzy Search DNA . S CCSSADICPECWTLMTMAIRI IDRALKEDFGFEHRLWVY SGRRGVECHVCDESVRELSSA
Fuzzy Search Protein . jj_‘i“”L 0106 3;; ‘Ei 0 VRSGIVEYLSLVKGGODVEHKVHLSEKIHPFIRKSINI IRKYFEEYALVNQDILENKESH
~Multi Rev Trans e DEILALVPETIHDELOQSFOKSHNSLORWEHLKEVASRYONN I ENDEY GEWLEWE IMLOY
Mutate for Digest CFPRLDINVSKGINHLLKSPFSVHPKTGRISVPIDLOKVDQFDPFTVETISFICRELDAT
-Painwise Align Codons STNEEEKEENEAESDVEHRTRDYRETSLADYVEVFEHFLENLDRSREGELLEKSDLORDE
-Pairwize Align DMA *

-Pairwise Align Protein

-PCR Primer Stats

-PCR Products

And copy the protein to protein stats or range extractor protein Mw...all will tell you the length:

Range Extractor Protein resuits Protein Molecular Weight results
. . . Results for 420 residue sequence "Untitled" starting "METFDPTELP"
*results for 420 residus sequence "Untitled" starting "METFDPTELE" 49 91 kDa

M




Other option for translated protein: math

CDS=1263nt

Triplets for each AA: 1263/3=421 -1 stop codon (no AA) =420 AA




Manually design primers for PCR
amplification of the CDS.

F: ATG GAG ACG TTT GACCCCAC

Homo sapiens DNA prlmase subunit 1 (PRIM"I ) MmMRERNA Oligo Calc: Oligonucleotide Properties Calculator
] 5 — =
Enter Oligonucleotide Sequence Below
0D calculations are for single-stranded DINA or RNA
NCBI Reference Sequence: NM_000946.3 R
GenEank 'Sratlhll:.s ATG GAG ACG TTT GAC CCC AC
*NM_ees8946.3:26-1288 Homo sapiens DMA primase subunit 1 (PRIM1), mRNA
ATGGAGACGTTTGACCCCACCGAGCTGCCCGAGCTGCTTAAACTTTATTACCGGAGGCTCTTTCCCTACT e s T n T -
CTCAGTACTATCGCTGGCTCAACTACGGTGGAGTGATAAAGAATTACTTTCAACACCGTGAATTTTCATT ‘GTG GGG TCA AAC GTC TCC AT )
CACATTGAAAGATGATATTTACATTCGCTACCAATCCTTCAACAACCAGAGTGATC TGGAAAAGGAGATG T — R —— S— )
CAGAAAATGAATCCATACAAGATTGATATAGGCGCAGTATATTCTCACAGACCCAATCAACACAATACAG | vl v| [ssDNA |
TGAAGCTGGGAGCTTTCCAGGCTCAGGAAAAAGAACTGGTATTTGACATTGACATGACAGACTATGACGA rMPiner oscura Abeorbance a1 250 renomeien
TGTGAGGAGATGTTGTAGTTCTGCAGACATATGTCC TAAGTGCTGGACCCTCATGACAATGGCCATACGE m Salt (Na*)
ATCATTGACAGAGCATTGAAGGAGGACTTTGGATTTAAGCATCGTCTCTGGGTATATTCTGGAAGGAGAG [catcuiate ) (“Swap Strands ) [—BLasT [ mfold )
GTGTTCATTGTTGGGTCTGTGATGAATCAGTTAGAAAACTGTCTTCTGCAGTACGTTCTGGGATAGTTGA _ _
GTATTTGAGCCTTGTAAAGGGTGGTCAAGACGTTAAAAAGAAAGT TCACC TAAGTGAAAAAATTCACCCT N - Temperature Ty Calcultions
TTTATCAGAAAATCTATAAACATAATAAAAAAATACTTTGAAGAATATGCCTTGGT TAATCAAGATATTC Length: Molecular Weight GCcontent[  55[% 1 53.8)C (Basic)
TCGAAAATAAAGAAAGCTGGGATAAGATTTTAGCCCTTGTTCCTGAAACAATTCATGATGAACTTCAACA 1 ml of a sof"n with an Absorbance of 1] 2t 260 nm i . Eiz‘;r’::‘t“;:;:w)
_ . 5 _ _ 3 .
AAGCTTCCAAMAGT CTCACAATTCACTTCAGCGTTGGGAGCACTTGAAGALAGTAGCCAGCAGATATCAG & microMolar 3 and cortains|__________28.8|micrograms
Thermodynamic Constants Conditions: 1 M NaCl at 25*C at pH 7.
AATAACATCAAAAATGACAAATATGGACCCTGGCTGGAGTGGGAGATTATGCTCCAGTACTGTTTTCCAC Ao 33 04]aaiciemo) s p——
GGCTGGATATCAATGTCAGCAAAGGAATCAATCATCTACTGAAGAGCCCTTTTAGTGTTCATCCTAAAAC ot P s Kol
AGGTCGCATATCTGTGCCTATTGATTTGCAGAAAGTGGACCAGTTTGATCCATTTACTGTTCCGACCATA Deprecated Hairpin/self dimerization calculations
{Minimum base pairs required for single primer self-dimerization) =
AGCTTCATCTGCCGTGAATTGGATGCCATTTCCACTAATGAAGAGGAAAAAGAGGAGAATGAAGCTGAAT i viee s e o o ((check Self-Complementarity |

CTEATGTCARACAT AGAACCAGAGATTATAAGAAGACCAGTCTAGCACCTTATGTGARAGTTTTTGAACA
TTTTCT TRAAAAT CTGRAT AAAT CCCGAAAAGGAGAACTTCTTAAGAAGAGTGATTTACAAALAGATTTL

TGA

Citation: Kibbe WA_ 'OligoCalc: an online oligonuclectide properties calculator'. {2007)




RTCA GAA ATC TTT TTG TAA ATC ACT CTT Oligo Calc: Oligonucleotide Properties Calculator

Enter Oligonucleotide Sequence Below
0D calcwiations are for single-stranded DNA or RNA
. Mucleotide base codes
Reverse complement the whole CDS: e
Reverse Complement results P
Reverse Complement Strand(5 to 37} is:
>NM 000%46.3:26-1288 Homo sapiens DNA primase subunit 1 (PRIMI1), AAG AGT GAT TTA CAA AAR GAT TTC TGA
TCAGAAATCTTTTTGTARATCACT CTTCTTARAGAAGTTCTCCTTTTCGGGATTTATCCAG R — P — F— .
ATTTTCAAGAARATGTTCARRRACTTTCACATARGGTGCTAGACTGGTCTTCTTATARTC | el | [ssDNA ]|
TCTGGTTCTATGTTTGACATCAGATTCAGCTTCATTCTCCTCTTTTTCCTCTTCATTAGT e p—
GGAARTGGCATCCAATTCACGGCAGATGAAGCTTATGGTCGGRACAGTARATGGATCARR M Sat (Na™ Measured Absorbance at 260 nanometers
CTGGTCCACTTTCTGCARATCARATAGGCACAGATATCCGACCTGTTTTAGGATGARCACT
BARAGGGCTCTTCAGTAGATGATTGATTCCTTTGCTGACATTGATATCCAGCCGTGGRAR [wwwmi [fmpstmdsi [»ausr ] [ mfokd ]
ACAGTACTGGAGCATAARTCTCCCACTCCAGCCAGEGTCCATATTTGTCATTTTTGATGTT
ATTCTGATATCTGCTGECTACTTTCTTCARGTGCTCCCARCGCTGARGTGARTTGTGAGA R o Temperature (Ty Calculations
CTTTTGGARAGCTTTGTTGARGTTCATCATGAATTCTTTCAGGARCAAGEGCTARARATCTT Length: Molecular Weight GC content: 26 1 50.6 °C (Basic)
ATCCCAGCTTTCTTTATTTTCGAGAATATCTTEATTARCCARGGCATATTCTTCARAGTE 1 ml of @ sofn with an Absorbance of|_1]at 260 nm 2 °C (Salt Adjusted)
TTTTTTTATTATGTTTATAGATTTTCTGATARRAGGETGAATTTTTTCACTTAGGTGRAC is e EIRT e e p— 25,1 |microgemet |2 °C (Nearest Neighbor)
TTTCTTTTTAACGTCTTGACCACCCTTTACARAGGCTCARATACTCAACTATCCCAGARCG Thermodynamic Constants Conditions: 1 M NaCl at 25°C at pH 7.
TACTGCAGARGACAGTTTTCTAACTGATTCATCACAGACCCAACARTGAACACCTCTCCT Rk 33.404]cali"K*mol) deltaH Kcalimol
TCCAGRATATACCCAGAGACGATGCTTARATCCARAGTCCTCCTTCAATGCTCTGTCAAT deltaG Kealimol deftas call*K*mol)
GATGCGTATGGCCATTETCATGAGGGTCCAGCACTTAGGACATATGTCTGCAGRACTACE Deprecaed Hairpin/sell dimerization calculations
ACATCTCCTCACATCGTCATAGTCTGTCATETCAATETCARATACCAGTTCTTTTTCCTG E:::::m E:iz E::i :225:[23 ;g: Z‘:i':p‘i’:]mef59“‘“‘"19“29“0"? [M&If~cmwlmmm<]
AGCCTGGAAAGCTCCCAGCTTCACTGTATTETETTGATTGGGTCTGTGAGAATATACTEC

GCCTATATCAATCTTGTATGGATTCATTTTCTGCATCTCCTTTTCCAGATCACTCTGETT




Compare the designed primers with the
sequence of the mRNA and the CDS.

Multalin (don’t forget to reverse complement the primer for comparison

MR A ALY SEAE L AR TR [ JI. pid = el - . - L] L - 109 10 1 J.JT
F pri—————
»F F W.ms—b; AT EARAIT TT TR T TR ERR BTTSGT T G T SR 1Y AT B EARGT T 1T VA T TR TRCTRTCGTEGLTERRC TRCRETEGEGTG
ATG GAG ACG TTT GAC CCC ad i By e —— T I i
R oro . 168 17 1 it 2
| RS
ARG AGT GAT TTA CAA AAA GAT TTC TGA hore
m.)uaﬁ—m mmﬂmnmwn“mmu-nmnm mnmmmmmlu
iﬂl e o 2 : __'Ir____‘l?_'l___ ™ - ki E o) am m :ﬂll
>MM_ 808345, 3:26-12838 Homo saplens DNA primase subunit 1 (PRIML), mRMA wrt
ATEGARACGTTTEACCCCACCRAGC TECCCGARCTEC TTAAACT TTAT TACCGRAGRCTCTTTCCCTACT '”“‘"‘-‘Qﬁ:ﬁ rherrtie] T A TSI 1 i 1
CTCAGTACTATCGCTEE. TCAALTACGETEEARTEATAAAGAAT TACT TTCAACACCETGAATTTTCATT m e T S T e T e T T T e e T
CACATTRAANGATEATAT T TACAT TCGC TACCAATCC TTCAACAACCARAGTGATC TERAAAAGGAGATG P TR :
J— w.haﬁ—h; TRGTTE T ARG EREGHC T IGER T TRRGRATCETCTCTEGETRTRT TCTGERRGERGAGE THI T
- . ey p i -r o @ - -Em;: Tﬁ!l.t_l._._._._._:I._._._._._._._._._._______.___mr“.“m“m"mnmmrﬂ(mmlumm"
iﬂ‘l L= b kL kL _::l___:l_l___'ﬂll R il Ll 1) ) ?h;l
W.hiﬁ-ﬁ; CATTET TG T 16 THAT GRATTRGT TRERRARL TG T TT T GG TS T T B TERGIRTY TLRCE 1.1
B oo O T TR o *
iﬁ.‘n‘l L) L] L) L __ﬂ:____i'r___ ™ T ) ki) 0 m ﬂ?
ILWM.MIE-E; RCLCTTT T TITRGLDCTIGT TR
TH. Ei i N4 L] _:‘.:___:l_l___ﬂ Apa am aE L B0 o
R
EH_OMSA5, F126-1209  TRATGARCT TELE
?Il e o £l I 1o pLi L 10 1030 Il‘llll
R_‘
SRS, 1261288
N, 3

(o-l-a-mullu .

F
Rurc
BH_OMI345, F126-1308  TGACCAGTE TRATCCAT TTRC 6T TERATCRT TSI ET GBI DGR NI TR
6, § mmnmmnmmnmunmxmummmm
Cimbast 15105 asssssssaasa; aaa; A4S4S484848480808484008000a0a0a004E
i e 1w 12 =M e m e 1250 128 1=m 1280 2w 10
F
e THT TTRCRBRRETTTCTER
BH_ 395, F1 261308 T T T GRRCE TY B T TTBAGAG G TRRT TTRCRABARGAT TTTTER
8, 3 T T TG T 0 T it 1 e ARG APRLT1C 1T TTET o
CORSROUS o eseamimsnsos mimsmsms mim s s mam e s T e e

Pﬁ'l 1 1328 17 T 1w 1L LLE] 138 13 1= 1410 14rRaE




Is there a restriction enzyme that would cut
the sequence of the third exon exactly once?

Get the 3rd exon:

Connect with NLM National Library of Medicine Web Policies /inference="alignment:Splign:2.1.8"

e 8600 Rockville Pike FOIA
exon w|Feature (|| 4 30f13  , | » | NM_000946 1 segment Details () Display: FASTA GenBank Help X
T

Restriction summary: N .
Y Sequence Manipulation Suite:

Restriction Summary

Restriction Summary accepts a DNA sequence and returns the number and positions of commonly used restriction endonuclease cut sites. Use this prot

Answer:yes NIaIII segment of DNA.

Paste the raw sequence or one or more FASTA sequences into the text area below. Input limit is 100,000,000 characters.
>NM_888946.3:287-393 Homo sapiens DNA primase subunit 1

(PRIM1), mRNA

CCCAATCAACACAATACAGTGAAGCTGRGAGCTTTCCAGGCTCAGGAAMAAGAACTGGTATT

TGACATTG
ACATGACAGACTATGACGATGTGAGGAGATGTTGTAG
D Sequence Manipulaticn Suite - Pracovni’ — Microsoft Edge - O X
| Submit || Clear || Reset |
(D) aboutblank @
« Treat sequences as |linear | [Nael gcclgge none .
- Narl gg|cgec none
*This page requires JavaScript Se 9glcg
*You can mirror this page or use it | [Ncol clcatgg none
Ndel cajtatg none
Sun 14 Jun 00:37:00 2020 Ndell |galc none
Walid XHTML 1.0 Valid C33 NgoMIV glccgge none
Nhel g|ctagc none
Nlalll catg| 76
Notl gclageege none




B: Work with following peptide sequence:

LALASVEFWSISYYSSPFAFFYLYRKGYLSLSKVVPEFSHYAGTLLLLLAGVACLRGIGRWT

NPOYROQFITILEATHRNQSSENKRQLANYNEDFRSWPVDFHWEEPSSRKESRGGPSRRGV

ALLRPEPLHRGTADTLINRVKKILPCO SYLVAHT' I GRRMLY PGS\ LILLOKALMPVI OGS

QARLVEECNGRRAKLLACDGNEIDTMEFVDRRGTAEPQGOKLVICCEGNAGEYEVGCVSTP

LEACYSVLGWNHPGFAGSTGVPEFPONEANAMDVVVQFAITHRLGFQPODITIYAWSIGGET

1) To which human protein this peptide probably belongs?
2) Does this peptide contain any transmembrane helices?
3) What is molecular weigth of this peptide?

4) How does a given peptide sequence differ from an identified (human) sequence (within the same
segment)? 2025: we did not cover this one

5) Write down the identified mutation. 2025: We did not cover this one



B: Work with following peptide sequence:

LALASVEFWSISYYSSPFAFFYLYRKGYLSLSKVVPEFSHYAGTLLLLLAGVACLRGIGRWT

NPOYROQFITILEATHRNQSSENKRQLANYNEDFRSWPVDFHWEEPSSRKESRGGPSRRGV

ALLRPEPLHRGTADTLINRVKKILPCO SYLVAHT' I GRRMLY PGS\ LILLOKALMPVI OGS

QARLVEECNGRRAKLLACDGNEIDTMEFVDRRGTAEPQGOKLVICCEGNAGEYEVGCVSTP

LEACYSVLGWNHPGFAGSTGVPEFPONEANAMDVVVQFAITHRLGFQPODITIYAWSIGGET

1) To which human protein this peptide probably belongs? =~ —>BLASTp
2) Does this peptide contain any transmembrane helices? >TMHMM, TopCons...

3) What is molecular weigth of this peptide? —>SMS/Protein Molecular weight

4) How does a given peptide sequence differ from an identified (human) sequence (within the same

segment)?
g ) 2025: we did not cover this one

5) Write down the identified mutation.
2025: we did not cover this one



To which human protein this peptide
probably belongs?

BLAST & » blastp suite » results for RID-316XNRMD013 Home Recent Results  Saved Strategies  Help
B LASTp Save Search Search Summary v @ How to read this report? &8 BLAST Help Videos  “J)Back to Traditional Results Page
Job Title Protein Sequence Filter Results
® .
BLAST ™ » blastp suite RID 316XNRMDO13 Search expires on 0501 1520 pm Download All ¥
Standard Protein BL ) Organism only top 20 will appear [ ] exclude
Program v
blastn m blastx tblastn tblastx 9 BLASTP@  Citation ‘ T b ial taxid
e common name, binomial, taxid or group name
oLase PR Database refseq_protein  See details v w droup
programs search protein ases us F Add organ‘lsm
Enter Query Sequence Query ID Icl|Query_7536389
Enter accession number(s), gi(s), or FASTA sequence(s) @ ciear Query subrange © Description unnamed protein product Percent Identity E value Query Coverage
LALASVFWISISYYSSPFAFFYLYRKGYLSLSKVVPFSHYAGTLLLLLAGVACL a| oo
RGIGRWT ] Molecule type  amino acid ‘ ‘ to ‘ ‘ to ‘ ‘ to ‘
NPQYRQFITILEATHRNOSSENKROLANYNFDFRSWPVDFHWEEPSSRKES
RGGPSRRGV 4 o[ ] Query Length 300
Or, upload file Zvolit soubor | Nevybran Zadnj soubor @ Otherreports  Distance tree of results Multiple alignment MSA viewer @ m
Job Title [ |
Enter a descriptive titie for your BLAST search e Graphic Summa[)’ Alignmen‘[s Taxonomy
O Align two or more sequences @
Sequences producing significant alignments Download ~  Select columns ~ Show (2]
Choose Search Set
( i | b select all 100 sequences selected GenPept Graphics Distance tree of results  Multiple alignment MSA Viewer
= Try experimental clustered nr database 8 selec 4 — e — —_——
Databases @ Standard databases (nr etc.): m'\,; Experimental databases Ty exp! Q
For more info see What is clustered nr? s _— Max | Total Query E Per. | Acc
Description Scientiic Name Score Score  Cover I Ident  Len Accession
Compare [ Select io compare standard and experimental database @ - - = = = va'ue = =5
Standard phosphatidylserine lipase ABHD16A isoform X1 [Gorilla gorilla gorilla’ Gorilla gorilla gorilla 625 625 100% 0.0 9967% 601 XP 0040437254
D + [ Reference proteins (refseq_protein) v @ phosphatidylserine lipase ABHD16A isoform X3 [Sapajus apella] Sapajus apella 624 624 100% 0.0 DO.6T% 457 XP 0321248831
on phosphatidylserine lipase ABHD 16/ isoform X3 [Callithrix jacchus Callithrix jacchus 624 624 100% 00 9967% 457 XP 0351511391
Optional [ Enter organism s will be sug ] ] exclude (Radorganism ) - ) " o
= — phosphatidylserine lipase ABHD16A isoform X1 [Callithrix jacchus] Callithri jacchus 623 623 100% 0.0 99.67% 558 XP 035151136.1
Enter organism common name, binomial, or tax id. Only 20 top taxa will be shown 9
U4 nhosphatidylserine lipase ABHD16A isoform X1 [Aotus nancymaae] Aotus nancymaae 623 623 100% 0.0 99.67% 558 XP 0122920991
Exclude [ Models (XMJ’XF)D Non-redundant RefSeq proteins (WP) [J Uncultured’environmental sample sequences 8 nosp . £
Optional protein ABHD 164 isoform X1 [Theropithecus gelada] Theropithecus gelada 623 623 100% 0.0 9900% 601 XP 0252381811
phosphatidylserine lipase ABHD 164 isoferm a [Homo sapiens] Homo sapiens 623 823 100% 0.0 9967% 558 NP 0669383.1
Program Selection phosphatidylserine lipase ABHD 164 isoform X2 [Actus nancymaae] Aotus nancymaae 623 623 100% 00 9967% 522 XP 0122921001
Al @ blastp (protein-protein BLAST) protein ABHD16A isoform %2 [Macaca mulatta] Macaca mulatta 623 623 100% 0.0 90.00% 587 XP 028703550
) PSI-BLAST (Position-Specific Iterated BLAST)
© PHIBLAST (Pattem Hit Initiated BLAST) phosphatidylserine linase ABHD16A isoform X1 [Sapalus apella Sapalus apella 623 623 100% 0.0 9Q9.67% 558 XP 0321248811
(U DELTA-BLAST (Domain Enhanced Lookup Time Accelerated BLAST) phasphatidylserine lipase ABHD164A isoform X1 [Saimiri boliviensis boliviensis] Saimiri boliviensis boliviensis 623 623 100% 0.0 9967% 558 XP 0039443911
CnoasaaBLASTalganthme . )
prefein ABHD 16A isoform X1 [Macaca mulatta] Macaca mulatta 623 823 100% 0.0 99.00% 601 XP 001112776.2
phosphatidylserine lipase ABHD16A isoform X2 [Callithrix jacchus] Callithrix jacchus 622 100% 0.0 99.67% 523 0351511371




Does this peptide contain any
transmembrane helices?

TMHMM result

# WEBSEQUENCE Length: 382

# WEBSEQUENCE Number of predicted TMHs: 2

# WEBSEQUENCE Exp number of AAs in TMHs: 41.26@4lc808eaal
#

#

Yes 2.

WEBSEQUENCE Exp number, first 66 AfAs: 48.9446

WEBSEQUENCE Total prob of N-in: 8.37925
# WEBSEQUENCE POSSIBLE M-term signal sequence
WEBSEQUENCE TMHMMZ . & outside 1 3
WEBSEQUENCE TMHMMZ . & TMhelix 4 23
WEBSEQUENCE TMHMMZ . & inside 24 34
WEBSEQUENCE TMHMMZ . & TMhelix 35 57
WEBSEQUENCE TMHMMZ . & outside 58 368

TMHMM posterior probabilities for WEBSEQUEMNCE
1.2 - : : - .
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What is molecular weigth of this peptide?
S M S Sequence Manipulation Suite:

Protein Molecular Weight

f:om;at EEST‘T'-;E’S“}” Protein Molecular Weight accepts one or more protein sequences and calculates molecular weight. You can append copies o
"EMBL I FASTA wish to predict the location of a protein of interest on a gel in relation to a set of protein standards.

-EMEL Feature Extracior
-EMEL Trans Extractor

_Filter DHA Paste the raw sequence or one or more FASTA sequences into the text area below. Input limit is 200,000,000 characters.
A, LALASVFWSISYYSSPFAFFYLYRKGYLSLSKVVPFSHYAGTLLLLLAGVACLRGIGRWT

_GenBank Feature Extractor NPQYRQF ITILEATHRNQSSENKRQLANYNFDFRSWPVDFHWEEPSSRKESRGGPSRRGY

'SE”? an iTrans Extractor ALLRPEPLHRGTADTLLNRVKKLPCQITSYLVAHTLGRRMLYPGSVYLLQKALMPVLLQG

‘Ra ﬁgg Eviractor DNA QARLVEECNGRRAKLLACDGNEIDTMFVDRRGTAEPQGQKLVICCEGNAGFYEVGCVSTP

-Range Extractar Protein LEACY SVLGWNHPGFAGS TGVPFPQMEANAMDVVYOFAIHRLGFOPODITI IYAWSTGGET

-Reverse Complement

-Split Codons D Sequence Manipulation Suite — Pracovni — Microsoft Edge

i | Submit || Clear || Reset |

“Window Extractor DNA (@ aboutblank

~Window Exdractor Protein « Add |1 ~|copies of | Nothin . :

%EEUESDGTE Analysis P [Nothing Protein Molecular Weight results

-Lodon . . ~ H " H LL] = "w "
“Codon Usage “This page requires JavaScript. Se ?gséL;IEDf;r 300 residue sequence "Untitled" starting "LALASVFWSI
- Zlands i N F =

“DHA Molecular Weight *You can mirror this page or use it

-DMA Pattern Find

-OMA Stats

-Fuzzy Search DMNA

-Fuzzy Search Protein Sun 14 Jun 00:36:59 2020

-ldent and Sim Walid XHTMI 1 [+ Valid CR5




How does a given peptide sequence differ
from an identified (human) sequence (within
the same segment)?

Differs in 1 aminoacid 2025: we did not cover this one
1 10 20 30 40 o0 60 70 8o 30 100 110 120 ot
pept.ide ) ) ) ) ) LALASYFHSISYYSSPFAFFYLYRKGYLSLSKYYPFSHYAGTLLLLLAGYACLRGIGRUTHPOYROFITT

HF_0G66383,.1 HAKLLSCYLGPRLYKIYRERDSERAPASYPETPTAYTAPHSSSHOTYYOPRALEKHADSILALASYFHSLSY Y SSPFAFFYLYREGYLSLSEYYPFSHYAGTLLLLLAGYACLRGIGRHTHFOYROFITL
CONSENSUS .evsesscssssssssssssassssnssssnsasssssssnssansssasssssssssss DLASYFHSISYYSSPFAFFYLYRKGYLSLSKYYPFSHYAGTLLLLLAGYACLRGIGRMTHPOYROFITI

131 140 150 160 170 180 190 200 210 220 230 240 250 260

| + + # + + + + + + + + + [l

peptide LEATHRHOSSERKROLAHYNFOFRSHPYDFHHEEPSSRKESRGGPSRRGYALLRPEPLHRGTADTLLHRYKKLPCOITSYLYAHTLGRRALYPGSYYLLOKALAPYLLOGOARLYEECHGRRAKLLACDE
HP_066983,.1 LEATHRNOSSERKROLANYNFODFRSHPYDFHHEEPSSREKESRGGPSRRGYALLRPEPLHRGTADTLLHRYKKLPCOLITSYLYAHTLGREALYPGSYYLLOKAL HPYLLOGOARL YEECHGRRAKLLACDG
Conzensus LEATHRMOSSENKROLANYMFDFRSHPYDFHHEEPSSRKESRGGPSERGYALLRPEPLHEGTRDTLLHRY KKLPCOLTSYLYAHTLGREALYPGSYYLLOKALAFYLLOGOARL YEECHGREAKLLACDG

261 270 280 290 300 1o 320 330 340 350 60 EF] 80 390

[ + + # + + + + + + + + + 1

peptide HEIDTHFYDRRGTAEPOGOKLYICCEGHAGF YEYGCYSTPLEACYSYLGHRHPGFAGS TGYPFPONERNARDYYYOF ATHRLGFOPODIIIYAKSIGGE T
HP_06E983.1 HETDTHFYDRRGTAEPOGOELYICCEGHAGFYEYGCYSTPLEAGYSYLGHHHPEFAGSTGYPFPONEANARDYYYOFATHRLGFOPODT I TYAMSTGGF TATHARHSYPDYSARTILDASFOOLYPLALEY
Conzensus MNETDTHFYDRRGTAEFOGOELYICCEGHAGF YEYGCYSTPLEAcYSYLGHNHPGFAGSTGYPFPONEANARDYYYOF ATHRLGF OPODIITYAMSIGGF Te s e ssesssasssssssssassssnssnns

391 00 410 420 430 40 450 460 470 480 490 500 510 520
I i 3 3 % & & I

3 & 3 & & &

Lide

PEp
HP_DEE983.1 APOSHRGLYTRTYROHLHLMHAEDLCRYOGPYLLIRRTKDEITTTTYPEDINSHRGHDLLLKLLOHRYPRYHAEEGLRYYROULEASSOLEEASTYSRHEYEE DHCLSYLRSYOREHGPDFPHSYGEDNS
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