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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

Maximum 10 points

8.5-10p: 1

7-8p: 2

5-6.5p: 3

Version 1

Find human protein sequence FGF3

What is the accession number and function of this protein?

How many valines does the sequence contain?
DoM NS 28quence.,

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?

Download segence NM_001757.3

What does this sequence encode ?

Is there a complementary sequence to primer R1?

>R1
GCTCTGLOGOTCATGATGT

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.




Previous Exams




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’ o E}{PAS 24 Trypsin MCLIWLLLLSLLEPGWERACDCAR 24 2532 085
o =" Y _ 26 Trypsin LR 2 287.362
-

27 Trypsin = 1 174.203

32 Trypsin DEGER 5 474.474

A4 Trypsin GEVYEHLCCADR 12 1212.330

. 46 Trypsin R 2 330.390

PeptideCutter 47 Trypsin K 1 146.189

i . ) 53 Trypsin LYCRTE 6 697.847

PeptideCutter [references / documentation] predicts potential cleavag 63 Trypsin PHLOLEDSGR - 1207.357

89 Trypsin VHCSLENSAYSILEITAVEVGIVAIR 26 2718.100

. - PR . 95 Trypsin GLFSGR b 635.721

Enter a UniProtKB (Swiss-Prot or TrEMBL) protein identifier, 1D (e.g. A 101 Trypsin Lz 6 738.900

MELIWLLLLSLLEPGWEAAGPGARLERDAGGRGEVYEHLGGAFRRRKLYC 102 Trypsin . ! 174.203

ATEYHLOLHE 104 Trypsin cR 2 231.255

120 Trypsin LYASEHYSRECEFVER 16 1933.079

SERVNGSLENSAYSILEITAVEVGIVAIRGLESGRY LAMNKRGRLYASEH 1 Teypeln I - 1293 548

YSAECEFVER 135 Trypsin L¥m 3 450.538

IHELGYNTYASELYRIVSSTPGARROFSRERLWYVSVNGHEREFRRGEHTER 144 Trypsin rvseTEcAn 9 874.949

RTOKSSLELE 145 Trypsin 2 1 174.203

RVLDHRDHEMVEQLOSGLEREEGHEVOPRRRRQKOSPDNLERSHVOASEL :g; prsgn — S 1‘;“;;;;
rypsin

GSQLERSAH 164 Trypsin GRER 4 484.559

165 Trypsin E 1 174.203

. ) . . 168 Trypsin 223 3 350 418

Please indicate the way you would like the cleavage siti 170 Trypsin = 2 275308

171 Trypsin R 1 174.203

. . 174 Trypsin TOK 3 375.425

M Map of cleavage sites. Please select the number of amin 181 Trypsin ssiriem 7 813,971

. - 186 T i T 5 633.724

the cleavage of th Table of sites, sorted alphabefically by enzyme and chen |, - e . res 75

Table of sites, sorted sequentially by amino acid number 204 Trypsin QLQSCLPRPRGK 12 1277489

209 Trypsin SVQER 5 555635

212 Trypsin BRR 3 486.578

PlEﬂEE, salaect 214 Trypsin o 2 274.320

1664.752
1012.087

229 Trypsin QSPDNLEPSHVQASR

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

Y
= W




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

GenPept « Sendio: ~ T e vy .
fibroblast growth factor 3 precursor [Homo sapiens] —

Customize view =
NCBI Reference Sequence: NP_005238.1
Identical Proteins FASTA Graphics

Analyze this =]

Goto (¥

LOCUS NP_005238 239 aa linear PRI 09-MAY-2013
DEFINITION fibroblast growth facter 3 precursor [Homo saplens].
ACCESSION  MP_005238
VERSION NP_005238.1
DESOURCE ~ REFSEQ: accessicn MM 005247.2
HEYWORDS ~ RefSeq.
SOURCE Homo sapiens (human)
ORGANISM Homo sapiens
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Eutelecstomi;
Marmaliz: Eutheria; Euarchontoglires: Primates: Heplorrhini:
Catarrhini; Hominidae:; Homo.
REFERENCE 1 (residues 1 teo 239)
RUTHCRS Jung M and Park SH.
TITLE Genetically confirmed thanatophoric dysplasia with fibroblast

mvresrh Famran sammmens 3 mieeaedan

Run BLAST @—r
Identify Conserved Domains

Highlight Sequence Features

Find in this Sequence

Show in Genome Data Viewer

Articles about the FGF3 gene =
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 | blastz thlastn thlaste |

How many human similar reference proteins are in the databases?

BLAST " » blastp sulte

Enter Query Sequence

Enter i gife), or FASTA & Clear

MELIWLLLLELLEPGWPARGPCARLRRDAGCREGVYEHLGCAPRRRELYCATKYHLOLHP
SERVHGELENSAYSILEITAVEVCIVAIRCLFSCRYLAMNERCRLYASEHYSAECEFVER
IHELGYNTTASRLYRIVSSTPGARROPSAERLNY KTRRTQKSSLELE

Query @
From ]
) —

RVL MVRQLOSGL QPRRRRQEQSPONLEPSHVQRSRLGSQLEASRH
Or, upload file | Prochazet.. | &
Job Title

Enter a descriptive fitle for your BLAST search

DAlign two or more sequences

Choose Search Set

+[R proteins (refseq_protein) e

Oraant
] [Homa sapiens (taxio-9608) | O Exciude

Enter arganism comman name, binomial, or tax id. Only 20 top ta<a will be shown. &
Exclude CIModels Py (I i sample
Optional
ELTEETE [ | YoulT Create custom database
Optional

Enter an Entrez query fo limit search




Find human protein sequence FGF3

How many human similar reference proteins are in the databases?

BLAST * » blastp sulte

19 sequences selected 9

blastn | blastp blastx

thlastn | thlastx | t

Putative conserved domains have been detected, click on the image below for detailed results

25 0 i 178 e ki
R P——

125 =0
T S S S W W T S W S S W S S | PR il

Query seq,

Specific hits
Superfanilies

Enter Query Sequence

Enter accession number(s}), gi{s), or FASTA sequence{s) &

MELIWLLLLSLLEPGW PARGPGARLERIRCCREGEVYEHLGGRPRRRELYCAL
SERVHGELENERY S ILEITAVEVEIVAIRCLF SCRYLAMNERCRLYRSEHY!
IRELGYNTYASRLYRIVESTPGRARROP SAER LN Y VSVHGEGRPRRGFETRE.
EVLOHROHEMVROLOSGLPRPPCEGVOPRRRROEOS PINLEPSHVORSELG!

racaptor intaraction Eite | 4

haparin binding ite Calucine bow! 1y 4 Y

A b bbbk bl

FGF superfamily

Distribution of the top 19 Blast Hits on |19 subject sequences |

Or, upload file
Job Title

_ Prochazet.. | &

Enter a descriptive fitle for your BLAST search igh

DAIign two or more sequences &

Choose Search Set

v0e

Protein

[Protein

VIl

+ | Reference proteins (refseq_protein)

Genpept

fibroblast growth factor 3 precursor [Homo sapiens]

NCBI Reference Sequence: NP_005238.1
teins FASTA Graphics

Advanced

" Change region shown

|[Homo sapiens (taxid:9608) | L] Exclude .+
Enter organism commaon name, binomial, or tax id. Only 20 fop taxa will be shown. &

Customize view

Run BLAST

Igently Conserved Domains

L Models XMEEP) [l Uncultured/environmental sample sequences

Highight Sequence Features

| YoulllT) Create custom database

e sbou h T g E |

Geneticaly confirmed thanalophoric dysplasia
ibroblast grovih factc[Exp Mol Pathol 2017]

Alelcloss at chromosome 11a13 aers FGF3
ene expression n a human br [Oncol Rep. 2014]

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...

\ 13

Trypsin VNGSLENSAYSILEITAVEVGIVAIR 26

19 sequ scted i havi 3 I Its.
9 sequences selected @ Putative conserved domains have been detected, click on the image below for detailed results. TMHMM posterior probabllies for WEBSEGUENGE

uw sos.

= ——
I — T s \ i ais '
Suparfanilins FGE_superfomily

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?

*  How many valines does the sequence contain?
DoM NS 28quence.,

*  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

>R1
GCTCTGLOGOTCATGATGT

* 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 pailll 230 K L I e 330 Jan 50 60 Iro a0 390
I

* " * * * * * * * * * 4 |
HH_D01757.3 CGACCTGTGCCGGETGTTCTCRGGGGACGTRAGTEE TCACGGEGEGEGACG T GACGLGELECCAGGEGGCCGTACAGEAGE TECAGECGGAGLLLC TEGAGCCCGLGETTCCACCAGC THRGACATCGACGAT
[ GCTCT=-GACGC-=-TCATGATGL

CONSensus  .euisvssssvrsnssssssasssnssssssnssDLTCAGACEE, . cOCATGRACE .y sussrnrrrrsssrrsssssnssasstnssstttssttrtstrtsntssssstssssstssttssstsssss
S M Sequence Manipulation Suite: Reverse Complement results
Reverse Complement
Format Conversion Reverse Complement converts a DNA sequence into its reverse, complement, or r =Untitled reverse mm]}lﬂm_ent
Comeine PasTe it contains an ORF on the reverse strand
ENBL Featia Exractor GCATCATGAGCGTCAGAGC
jﬁﬁ"D‘;";“ Bxaractar Paste the raw sequence or one or more FASTA sequences into the text area beloy
Filter Pratein GCTCTEACECTCATGATGE COMERISUS 4 uweas e s momsssssssssnsssssssssssssssssssessssssssssnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssssnsssss
“Cenank Fepire Extactor
-GenBank Trans Exvactor 521 530 L] 550 560 570 580 590 GO0 610 620 630 640 650
-Onato Three I I
ZEEEZEﬂﬁE:E!.lm HH_001757.3  CGRATGARARCARATTTCTTTGGTACCCGAGATGTGTGCACAGART TACTCCCTCTRAATARRACCCCARGGGAGAGTGETGARCGTATCTAGCATCATGAGCG T CAGAGCCCTTARRAGC TGCAGCCCAGA
“Reverse O R GCATCATGAGCGTCAGAGE
hhrasre Submit || Clear || Reset CONBENZUS  vusasssesssssssssrssssssssersssssanssrssassasssrssnssasssrssnseasssrssnsrassssssnsnsssesssGOATCATGAGCETCAGAGE vussssssssrsnnesanss
“Three o One
Nindow Exrecir P : B51 G660 670 560 690 700 710 720 730 740 750 760 770 780
Sequence Analysis 1 |
HH_001757.3 GCTGCAGCAGARGTTCCGCAGTGAGACCATCACTGAGGAGEAGL TRETGLGAECTCATGAACARGT TTETGEAGRGATACARAGARGEGAGTGCACCAGAAGGAGRGL TRRCCCARCAGCACATACGGEGTE

—>yes.




Download segence NM 001757.3

Is there a complementary sequence to primer R1?

>R1

. GCTCTGACGCTCATGATGC
NCBI: Graphic

Graphics = Send 1o =

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

NCBI Reference Sequence: NM_001757.3
GenBank FASTA

l |50 1100 150 |200

Link To This View | Feedback

250 200 350 400 450 500 550 B00 B50 (700 760 800 860 A0d 380 1K 1,050 1,00 1,180 1,200 1,250 I‘Su
1
) =2 NM_D01757.3 « | Find: L= 1=J[oY; [oW 1= | Search Results 2] s« T G¥ Trads ' 7 -
I E) |10 158 200 zsa |80 [z58 400 258 B 558 \SJ LEa  pesa 13l

| Features || Components |I + Sequence “ Tracks

Label = From To

GCTCTGACGCTCATGATGC B11 829

»
HP_Pa17481
corb_red PTCR-like )
HADF binding site L. [HEM ¥ = = i
acetyiation ] phosphorylation | substrate binding 5..

phasphoryiation | Bhutothione binding [ active Jrm——
axon
O
TS Markers
CER1 1964
F ‘EI] ‘|EIEI ‘\ECI |2ﬂﬂ |2§D ‘IIID |3§ﬂ |ﬂ[|EI |ﬂ§ﬂ ‘EEI:I |EECI iS00 BE0 ‘?m 780 Bs00 880 A00 980 K ||‘ESB |\‘|m (1,80 ‘LEDE |I,2§EI

9 2 NM_001757.3 ~ | Find:
| =5
[
C

o Tooks » = | Tracks

G T C A 6 A G €C C € T T A A A A G CT 6 CA 6 CCCAG A pobyR_signl_sequance % ye S
C A 6 T € T C0G6 6 6 A A T T 7T T COGALCG T CG666T.C Tt .
" ¥ Tracks shown: 6/11

6 A G A G
C T € T C




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
GCTCTGACGCTCATGATGC

4] |0 1100 50 1200 250 1300 250 420 as0 530 550 820 650 700 750 800 850 200 250 1k
L
t
9 & NM_0017573 - | Find: ~ [y [cq =] R Tools » T [ Tracks & 7 -
[sa |00 15 |z00 250 [ED ) |20 48 500 ssa 590 =) [7e0 758 ) a5 900 958 3 jese e pase  [1zee  pzse  13e
[renes W o -
>
[T
Corb.red PTCR-like.  H3
0P binding site L. HEF i = o = u
acetyition ] phosphorylation | substrate binding s H—
prospharyiation | Gutothaane binding [ active | i ' nodifizd |
Glutathions binding .
third exon
excon I
ETE Markers [ ®
CERLIZE4
RHI7ESE
0195176 [ S
Riotsse I S415C-52102
lisc_feature Featuzes W ®
pst. |
lpalyA_site Features i u
|
[requlatory Features W »
polAsignolsequanca [l
Bl 109 50 200 258 390 [ |460 458 JE 558 630 659 [7e0 750 800 850 ) 95 1K jLese  juioe 159 (1200 pese  i3e

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

¥ 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.) We did not cover this part




Download segence NM_001757.3

Solution: i
This sequence encodes carbonyl reductase 1 (CBR1).
Yes, there is complementary sequence to primer R1.
It is within 3rd exon.

1 53.2(°C (Basic)
—_ o H 2 59.5|°C (Saht Adjusted)
At Ta=60°C the primer should work. | O
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
55?
RH_001757.,3 II:EHTﬁII’HIEFI;HTTTCWTEETHEEUHIGHTGTETHKHWTHZTEEETCTHHTFHHHD[II:llmﬂmﬁliTGIHEGTHTETFEEHTEHTEHBEETEFIEHECUZTTHFIHEETGI:HEIIIHEH
GCATCATGARCGTCAGAGE
CONBOMBUE  sosousssssssssitossissssibossssssssbosssssssbiosssssssbissssssssssssssnisssssssonsssssssssBCATCATEABCETCAGAEC  ssssssssssssssssnse
651 (7] 670 (Bi1] BI0 700 10 20 730 740 750 760 70 780
I 1
HH_D01757.3 GCTGCAGCAGARGT TCCGCAGTGAGACCATCACTGARGAGGAGE T6HTGEGEC TCATGRACARGT TTGTEGAGGATAC ARAGARGGEAGTGCACCAGAAGEAGRGC TRRCCCARCAGLGCATACGGEETE
Template masking not selected
Ho mispriming library specified
Using l-based seguence positions
OLIGD gtart len tm gch any th  3' th hairpin ge
LEFT PEIMER 477 20 55_12 S5.00 o.od a_00 a_0a
BEIGHTI FRIMEER [ 15 E5.07 E7_85 o.00 1.25 0.00 GCTICTGRCGCTCRTERTEC

SEQUEHCE SIZE: 1321
INCLUDED BEECGION SIZE: 1321

PRODUCT EIZE: 153, PRIR RNY TH COMPL: 0.00, BAIR 2' TH COMPL: O0.00




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 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 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?

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?)

We did not cover this part (or it does not work anymore)

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?

Bl | F= et it e wg mre

Restriction summary: |Kpnl ggtaclc 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. Lo L SLL B CHPAAGE GARLRRDAGER GGV YEHL GEAP RRRKLYCATHYKLOLA?
The FASTA of the protein is: e

Th e i n d e ntity Of h u m a n a n d m O u Se FG F3 p rotei n s 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. LT L L6118 PGH2AAGE GARLRRDAGGR GGV EHLGCAPRRRKL Y CATKY HLOLA?

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

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

4
Homo sapiens fibroblast growth factor 3 (FGF3), mRNA § B s
7 # 1: EMBOSS_001
4 2: FGF3_MOUSE
4 Mavrix: EBLOSUMEZ
R 4 Gap_penslty: 10.0
NCBI Reference Sequence: NM_005247.2 et
- _ h #
4 Length: 243
GMAF >= 0.01 X 4 Tdentity: 197/249 (79.1%)
| | 4 Similarity: 2107249 (84.3%)
B/T | rs143969364 /T | rs41538178 A/E | rs35420992 + Gaps: 147249 { 5.8%)
— 4 Score: 1021.5
Genes Exon x M
exon > »> - > o > M
exon
PR -l EMBOSS_001 1 MELIWLILLSLIEPGRPAAGPGARL RRDAGGREGYVEHLGEAPRRR KL 50
I
FGF3_MOUSE MGLIWLLLL PSWPTTGPGT! LY¥C 50
NdEl Caltatg nome EMBOSS_001 TRYHL TTAVEVGIVATRGLESGRYLAMN 100
CECECECE LD = LT
FGF3_MOUSE 51 ATHYHLC NSAYSILEI TAVEVGVVAIKGLESGRYLAMN 100
..... Jmg ey e ey e EMBOSS_001 101 KRGRL ECEFVERIHELGYNTYASRLYRTVSST! 150
ETIL Rt IR ST A
K I I 239 FGF3_MOUSE 101 KRGRLYASDHYNAECEFVERIHELGYNTYASRLYRTGSSGPGAQRQPGRQ 150
p" ggta[: C EMBOSS_001 151 RLWY KTRRTQESSLFLFRVL GLER 200
E— p— R N T
FGF3_MOUSE 151 REWY KTRRTQKSSLFLPRVL MVRLLQSSQPR 200
EMBOSS_001 201 PPGKGVOPRRARG-KOSEDNLEPSEVOASRLGSQLEASAH————— 239

1 o
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?

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

Maximum 10 points

*  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.

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

7-8p:

p Download the peptide sequence 2 (from study materla\

* Identify the protein.
*  Does it contain any typical domains?

*  How many cysteins contain the peptide?

*  What is the molecular weight of this peptide?

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

AR AR

—— —




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

Mw=19.1 kDa.
It differs from the human homologue in the first and the last aminoacid. |

L] | oo
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).

(=] e B b

Position: 33t 97

Protein Molecular Weight results Evalue:  6.57BASUZI07116-13 (HMMER?)
Results for 180 residue sequence "S2" starting "CGPSTSGTTS"

19 91 kDa SMART ACC: SMO000338
' Definition: basic region leucin zipper
1 10 20 30 40 50 60 70 80 90 100 110 120 130
spIP535391 FOSB_HUNAN  HFOAFF GSPP AGL GSFYPTYTAITTSQDLOKLYQPTLISSHAQSQGAPLASAPPYYDPYDHPGT SYSTPGHSGYSSGEASGSEGPSTSGTTS
52 CGPSTSGTTS
......................................................................... GPSTSGTTS
13 140 150 160 170 180 190 200 210 220 230 240 250 260
_HUMAN TPEEEEKRRYRRERNKL ARAKCRNRRREL TDRLOAE TDOL EEEKAELE SETAEL OKEKERL EFYLYAHKPGCKIPYEEGPGPGPLAEVRDLPGSAPAKEDGF SHLLPPPP
§2 GPGPARPARARPRRPREETL TPEEEEKRRYRRERNKL ARAKCRNRRREL TDRLOAE TDOLEEEKAELESEIAEL OKEKERL EF VL YAHKPGCKIPYEEGPGPGPLAEYRDLPGSAPAKEDGF SHLLPPPP
Consenst us GPGPARPARARPRRPREETL TPEEEEKRRYRRERNKL ARAKCRNRRREL TORLORE TDQLEEEKAELE SETAEL OKEKERL EFVLYRHKPGCKIPYEEGPGPGPLAEVRDLPGSAPAKEDGF SHLLPPPP

261 270 280 290 300 310 320 330 338

sp|P535391 FOSB_HUNAN  PPPLPFOTSOQDAPPNLTASLF THSEVOVLGDPFPYVNPSYTSSFYLTCPEYSAFAGAORTSGSDOPSDPLNSPSLLAL
52 PP

'PLPFATSQDAPPNL TASLFTHSEYQYL GOPFPYYNPSC
Consens: us PPPLPFQTSQDAPPHLTASLFTHSEVQYLGDPFPYYNPSe




Version from 2023 new to Moodle

Version| 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 CDS.

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

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

once?

B: Work with following peptide sequence:
LALASVFWSISYYSSDFAFFYLYRKCYLSLSKVVEFSHYASTLLLLLACVACLRGICRRT
MDCYROFITILEATHRNOSSENKROLANYNFDFREWEVDFHREED S SREESREC D SRRSY
ALLRPEPLHRCTADTLINREVKKLECOT TS¥LVANTLEREMLY PESVYLLKAIMPVLLOG

CARLVEECHGERRRK L LA COCNE IDTMEFVDERCTREPOC O LV ICCECHNRAGEYEVECVETDE
LE Y VLW H P A STV EF PO E RN AN OV VO FATHRLEF O PODI TIYRAWSIGEET

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)?

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. lIsthere 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. lIsthere 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 v | || | w

Advanced Help

GenBank - Send to: - 5
Change region shown -

Homo sapiens DNA primase subunit 1 (PRIM1), mRNA

NCBI Reference Sequence: NM_000946.3
FASTA  Graphics

Customize view hd

Analyze this sequence

Goto: Run BLAST
LOCUS MM _88B8oas 1423 bp mRMA linear PRI @3-APR-2224 Pick Primers
DEFINITION Homo sapiens DMA primase subunit 1 (PRIM1), mRNA.
ACCESSION MM 908946 Highlight Sequence Features
VERSIOHN HM_888945.3 S
- 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; Euteleostomi;
Mammalia; Eutheria; Euarchontoglires; Primates; Haplorrhini;




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

—— o *

fln-FE-r‘enf:E— allgnment Splign:2.1.8"
CDS: cDs 26..1288 1) 1288-26+1=1263nt (bp)
/gene="PRIM1"
/gene_synonym="p4%; PDIL"
/EC number="2.7.7.182"

Translated protein

primase polypeptige 1, 4
primase (DMA) subunit 1"
/codon_start=1
Jproduct="DNA primase small subunit”
/protein_id="NP_8@0937.1"
/db_xref="CCDS:LCD544926.1"
/db_xref="GeneID:5557"

Jdb xref="HGNC:HGNC:9368"

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

NCBI Reference Sequence: NP_000937 1 Jdb_xrefo"CCDS: CCDS44926.1 "

/db_xref="GeneID: 5557 "

5 1 i Jdb_xref="HGNC: HGNC:9369 ™
Identical Proteins ~ FASTA  Graphics P
/translation="METFDPTELPELLKLYYRRLFPYSQYYRWLNYGGVIKNYFQHRE
\ FSFTLKDDIYIRYQSFNNQSDLEKEMQKMNPYKIDIGAVYSHRPNQHNTVKLGAFQAQ

KUa SuDunit; =
26..1288

/gene="PRIML"

/gene_synonym="p49; PDIL"

JEC_number=" 2.7.7.182 "

/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 ta:

LOCUS NP BBB937 428 aa linear PRI 83-APR-2824 SRYQNNIKNDKYGPWLEWEIMLQYCFPRLDINVSKGINHL LKSPFSVHPK TGRISVPT
- i . ] DLOKVDQFDPFTVPTISFICRELDATSTNEEEKEENEAESDVKHRTRDYKKTSLAPYV
DEFINITION DMNA prlmase small subunit [HDH'ICI SEplEﬂS] . KVFEHFLENLDKSRKGELLKKSDLQKDF"

ACCESSION  NP_P@e937
cos ¥ 5 VERSION NP 888237.1 _De‘a“SI Display: FASTA GenBank Help X

DESOURCE REFSEQ: accession NM_888945.3




Homo sapiens DNA primase subunit 1 (PRIM1), mRNA

NCBI Reference Sequence: NM_000946.3
FASTA  Graphics

Go to:

LOCUS NM_B8B946 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

50, [0 [1S0_  |200 (250 (300 350  |400 (450 |500 S50 |S0O  |BSO 700 (750 (800 |50 (800 (850 [\K  [L0SO P00 (13S0 1,200 (280,300 (1350 1add
£ NM_000946.3 ~ | Find: v|[&a el @ A== T A Tools ~ | £ Tracks ~ ¥, Download » @ 7 ~
’ |53 166 ]153 |2Bﬁ |259 288 |353 |4Bﬁ |459 1503 |553 |538 |B§9 ITGB ]753 |398 1859 [903 ]953 |l K |l,353 ]1,138 ]1,159 |1,293 |1,253 1,260 |1,353 1422

Zinc knuckle motif.
nce. ] nucleotide binding s_. 4 s

eviden..

1|[480/[2] NP_000937.1
i —_t oy CDS: NP_000937.1
subunit interfoce (. B oy " Name: DNA primase small subunit

CDS

—= protein

zinc binding site L. Location: 26..1.288

e > > | exon exon [Length] Koo =con I
] exon TN exon [N Span on NM_000946.3: 1,263 nt exon [N
exon EETEEE Protein length: 420 aa

[Positional Info] L0 x
NM_000946.3 position: 1,247

CDS position: 1,222 mojor polyft site |
regulatory Features Protein position: 408 L0 x
Protein sequence: KVFEHFLENLDKSRK[G]ELLKKSDLQKDF polyA_signal_sequence [

polyA_signal_sequence |
|SB 186 JlSB |288 |259 280 |353 |488 454 1588 1] |688 |85 Download FASTA: NP 000937.1 =] ]1,188 ]1,159 1.268 |l,253 1,268 |1,358 1422

NM_000946.3: 1..1.4K (1,423 nt) Links & Tools 7% # Tracks shown: 4/9
CCDS: CCDS44926.1

polyR site Features

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:

S M S Sequence Manipulation Suite:
Translate

f}%ﬂnﬂgii Ef;iersm Translate accepts a DNA sequence and converts it into a protein in the reading frame you specify. Translate supports the entire IUPAC alphabet &
-EMBL to FASTA

Emgt ;ealu'ggﬂgclm Paste a raw sequence or one or more FASTA sequences into the text area below. Input limit is 200,000,000 characters.
- rans racior

-Filter DNA >NM_28@946.3:26-1288 Homo sapiens DNA primase subunit 1 -

GenBank 1o FASTA (PRIM1), mRA 0

GenBank Feature Extractor | ATGGAGACGTTTGACCCCACCGAGCTGCCCGAGCTGCTTABACTTTATTACCGGAGGCTCT

-GenBank Trans Extractor TTCCCTACT

e e or DA CTCAGTACTATCGCTGECTCAACTACGGTGGAGTGATAAAGAATTACTTTCAACACCGTGA +

-Range Extractor Profein ATTTTCATT

-Reverse Complement .

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

-Three o Cne . " 1 -

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

-Window Extractor Protein

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

-Cadon Plot . . .

:g:gugg::ge “This page requires JavaScript. Se > 1 xM 000946.3:26-1288 Homo sapiens DNZ primase subunit 1 (PRIM1), mRNA
-DINA Molecular Weight *You can mirror this page or use it| vETFDPTELPELIKLYYRRLFPYSQYYRWLNYGGVIKNYFQRREFSFTLEDDTYTRYQSF
-DiA Pattern Find NNQSDLERKEMORMNPYRIDIGAVYSERPNQHNTVRLGAFQAQEXELVFDIDMTDYDDVRR
-DNA Stats

-Fuzzy Search DNA . s CCSSADICPECWTLMTMAIRI IDRALKEDFGFEHRLWVYSGRRGVECHVCDESVRELSSA
Flizzy Seach Protein . :i“f”L 0106 3;; :Ei 0 VRSGIVEYLSLVKGGODVRRKVHLSEK IHPFIRKSINT IKKY FEEVALVNQDI LENKESW
~Multi Rev Trans e DEILALVPETIHDELQQSFOKSHNS LORWEHLKEVASRYONN IKNDKYGEWLEWE IMLOY
Mutate for Digest CEPRLDINVSKGINHLLKSPFSVHPKTGRISVPIDLOKVDQFDPFTVEPTISFICRELDAT
-Painwise Align Codons STNEEEKEENEAESDVEHRTRDYEKTSLADYVKVFEHFLENLDESRKGELLERSDLOEDF
-Pairwise Align DNA *

-Pairwize Align Profein

-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 results

Protein Molecular Weight results

. . . Results for 420 residue sequence "Untitled" starting "METFDPTELP"
rresults for 420 residus sequence "Untitled" starting "METFDETELE"™ 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 (PRIM1 } MRERNA Oligo Calc: Oligonucleotide Properties Calculator
? Enter Oligonucleotide Sequence Below
0D calculations are for single-stranded DNA or RNA
NCBI Reference Sequence: NM_000946.3 TR
GEI‘IBE]I'IH nrauh“:a ATG GAG ACG TTT GAC CCC AC
]
»>NM_988946.3:26-1288 Homo sapiens DMA primase subunit 1 (PRIM1), mRNA
ATGGAGACGTTTGACCCCACCGAGC TGCCCGAGCTGCTTAAACTTTATTACCGGAGGCTCTTTCCCTACT Reverse Complement Stand(5 03] 5. .
CTCAGTACTATCGCTGGCTCAACTACGGTGGAGTGATAAAGAATTACTTTCAACACCGTGAATTTTCATT GTG GGG TCA AAC GTC TCC AT )
CACATTGAAAGATGATATTTACATTCGCTACCAATCCTTCAACAACCAGAGTGATCTGGAAAAGGAGATG P —— e ——— L ]
CAGAAAATGAATCCATACAAGATTGATATAGGCGCAGTATATTCTCACAGACCCAATCAACACAATACAG | “l v| [ssDNA v|
TGAAGCTGEGAGCTTTCCAGGCTCAGGAARAAGAACTGGTATTTGACATTGACATGACAGACTATGACGA [ SOt Primer B —
TGTGAGGAGATGTTGTAGT TCTGCAGACATATGTCCTAAGTGCTGGACCCTCATGACAATGGCCATACGC [ 50jmusarcan
ATCATTGACAGAGCATTGAAGGAGGACTTTGGATTTAAGCATCGTCTCTGGGTATATTC TGGAAGGAGAG [ caleulate | swap Strands ) BLasT [ mod )
GTGTTCATTGTTGGGTCTGTGATGAATCAGTTAGAARACTGTCTTCTGCAGTACGTTCTGGGATAGTTGA _ _
GTATTTGAGCCTTGTAAAGGGTGGTCAAGACGTTAAAAAGAAAGT TCACCTAAGTGAAAAAATTCACCCT Y - Temperature Ty Calcultions
TTTATCAGAAAATCTATAAACATAATAAAAAAATACTTTGAAGAATATGCCTTGGTTAATCAAGATATTC Lengin Molecular Weight GCcontent| 55 1 53.8)°C (Basic)
TCGAAAATAAAGAAAGC TGGGATAAGATTTTAGCCCTTGTTCCTGAAACAATTCATGATGAACTTCAACA 1 mi of a sofn with an Absorbance of 1]t 260 nm ii—i: ﬁ Ei?:::]tu;z;;w)
A o 5 - - 2 -
AAGCTTCCAAAAGTCTCACAATTCACTTCAGCGTTGGGAGCACTTGAAGAAAGTAGCCAGCAGATATCAG - e e
Thermodynamic Constants Conditions: 1 M NaCl at 25°C at pH 7.
AATAACATCAAALATGACARATATGEACCCTGGCTGRAGTGGGAGATTATGCTCCAGTACTGTTTTCCAC Rok| 33.404]caucioma) p— po—
GGCTGGATATCAATGTCAGCAAAGGAATCAATCATCTACTGAAGAGCCCTTTTAGTGTTCATCCTAAAAL detac]  26.6)Keaumol s S —
AGGTCGCATATCTGTGCCTATTGATTTGCAGAAAGTGGACCAGTTTGATCCATTTACTGTTCCGACCATA Deprecated Hairpin/self dimerization calculations
{Minimum base pairs required for single primer self-dimerization) =
AGCTTCATCTGCCGTGAATTGGATGCCATTTCCACTAATGAAGAGGAALAAGAGGAGAATGAAGCTGAAT e [ Check Self-Complementarity |

CTEATGTCARACAT AGAACCAGAGATTATAAGAAGACCAGTCTAGCACCTTATGTGARAGTTTTTGAACA
TTTTCT TRALAATCTOGATAAAT CCCGAAMAGEAGAACTTCTTAAGAAGAGTGATTTACALAALGATTTC
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 RINA

. Nucleotide base codes
Reverse complement the whole CDS: e
Reverse Complement results p
Reverse Complement Strand(5" to 37 is:
>NM 000946.3:26-1288 Homo sapiens DNA primase subunit 1 (PRIMI1), ARG AGT GAT TTA CAA AAA GAT TTC TGA
TCAGARATCTTTTTGTARATCACTCTTCTTARGAAGTTCTCCTTTTCGGGATTTATCCAG — — -
5" modification (if any) 3" modification (if any) Select molecule
ATTTTCAAGARRATGTTCAAARACTTTCACATAAGGTGCTAGACTGGTCTTCTTATAATC | ol v [ssDNA V]
TCTGETTCTATGTTTGACATCAGATTCAGCTTCATTCTCCTCTTTTTCCTCTTCATTAGT p—
GGABATGGCATCCAATTCACGECAGATGARGCTTATGCTCCCAACAGTARATGCATCARR e Measured Absorence &t 260 nanomeers
CTGGTCCACTTTCTGCARATCAATAGGCACAGATAT GCGACCTGTTTTAGGATGARCACT
ARAAGGGCTCTTCAGTAGATGATTGATTCCTTTGCTGACATTGATATCCAGCCGTGGARR [ calculate || swap Strands || BLasT |[ mfold |

ACRAGTRACTCGGAGCATARTCTCCCACTCCAGCCAGEETCCATATTTGTCATTTTTEATETT

ATTCTGATATCTGCTGECTACTTTCTTCARGTGCTCCCARCGCTCARGTGAATTCTCAGR Physical Constants Melting Temperature (Tyy) Calculations

CTTTTGGAAGCTTTGTTGARGTTCATCATGAATTETTTCAGGARCAAGEGCTARARTCTT Lengtn: Molecular Weight GC content 26% 1 50.6] °C (Basic)
ATCCCAGCTTTCTTTATTTTCGRAGARTATCTTGATTARCCRAGGCATATTCTTCARAGTA 1 mi of a 5o with an Absorbance of| 1] at 260 nm 2 °C (Salt Adjusted)
TTTTTTTATTATGTTTATAGATTTTCTGATARRRCGETGRATTTTTTCACTTAGETGARC is microMolar 5 and contains | 291 micrograms. 2 °C (Nearest Neighbor)
TTTCTTTTTARCGTCTTGACCACCCTTTACRARAGGCTCARATACTCARCTATCCCAGRACG Thermodynamic Constants Conditions: 1 M NaCl at 25°C at pH 7.

TACTGCAGAAGACAGTTTTCTAACTGATTCATCACAGACCCARCARATGARCACCTCTCCT RnK[  33.404]cali(*k*mol) deitaH Kealimol
TCCAGAATATACCCAGAGACGATGCTTARATCCARAGTCCTCCTTCAATGCTCTGTCAAT deltaG Kealimol deftas cal"K'mol)

GATGCGTATGGECCATTCTCATGAGEGTCCAGCACTTAGGACATATGTCTGCAGRACTACE Deprecated Hairpin/self dimerization calculations
ACATCTCCTCACATCGTCATAGTCTGTCATGTCAATGTCARATACCAGTTCTTTTTCCTG 5 | (Mardmum base pairs required for single primer seft-dimerization) [M&H : ; ‘]
T T (Minimumbasepairsrequiredforahairpin] 'wmmy

AGCCTGERAARCC T CCCAGCTTCAC TG TATTCTCTTGATTGEGTCTGTGAGAATATACTGC
GCCTATATCAATCTTGTATGGATTCATTTTCTGCATCTCCTTTTCCAGATCACTCETGETT




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

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

T —
»F rFs m.mﬁ-’f}g
ATG GAG ACG TTT GAC CCC Ad e
*R_rc .

WA
AAG AGT GAT TTA CAA AAA GAT TTC TGA

fre
SH_090545., 7126-1208  ATARAGRATTAC TT TCRRCACLETGART TT TCRT TCRCHT TGRRRGRT G |
N, § nlmﬂnnmunumwuun H.-I“.I'.l.

(o-l-a-muuu
i‘l ™ Ea Fa ] T __Ir____‘l?:___
»M¥_BOa045.3:26-1288 Homo saplens DMA primase §uhunﬂ 1 {(PRIM1Y, mRMA et
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L . —
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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
B

Restriction summary: 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

CCCAATCAACACAATACAGTGAAGCTGRGAGCTTTCCAGGCTCAGGAAAAAGAACTGGTATT

TGACATTG

ACATGACAGACTATGACGATGTGAGGAGATGTTGTAG

D Sequence Manipulaticn Suite - Pracovni’ — Microscft Edge = (] X
| Submit || Clear || Reset | —
(D) aboutblank @,
« Treat sequences as |linear | |[Nael gcclgge none .
- Narl gg|cgce none
*This page requires JavaScript Se 9glcg
*You can mirror this page or use it | [Ncol clcatgg none
Ndel caltatg none
Sun 14 Jun 00:37:00 2020 Ndell |gatc none
walid XHTML 1.0; Valid G55 NQOM A\ g \CCQQC none
Nhel g|ctagc none
Nlalll catg| 78
Notl gclggecge none




B: Work with following peptide sequence:

LALASVEFWSISYYSSPFAFFYLYRKGYLSLSKVVPEFSHYAGTLLLLLAGVACLRGIGRWT

NPOYROQFITILEATHRNQSSENKRQLANYNEDFRSWPVDFHWEEPSSRKESRGGPSRRGV

A RPH D R AD N RV KK PCO AH RRM D OKALMP O

1N \/ - - L1V 1T = TV - - VA = e = -

QARLVEECNGRRAKLLACDGNEIDTMEFVDRRGTAEPQGOKLVICCEGNAGEYEVGCVSTP

LEACYSVLGWNHPGFAGSTGVPEFPONEANAMDVVVQFATHRLGFQPODITIYAWSIGGET

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)?

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



To which human protein this peptide
probably belongs?

BLAST @ blastp suite » results for RID-316XNRMD013 Home RecentResults Saved Strategies Help
B LASTp Save Search Search Summary v @ How to read this report? &8 BLAST Help Videos  DBack to Traditional Results Page
Job Title Protein Sequence Filter Results
® -
BLAST ™ > blastp suite RID 316XNRMDO13 Search expires on 0501 1520 pm Download All v
Standard Protein BL . Organism oniy top 20 will appear D exclude
blastn m blastx thlastn thlastx Program BLASTP@  Citstion v - )
. h Type common name, binomial, taxid or group name
i Database refseq_protein  See details v
BLASTP programs search protein databases us + Add organ‘l
Enter Query Sequence Query ID Icl|Query_7536389
Enter accession number(s), gi(s), or FASTA sequence(s) @ clear Query subrange © Description unnamed protein product Percent Identity E value Query Coverage
LALASVFWSISYYSSPFAFFYLYRKGYLSLSKVVPFSHYAGTLLLLLAGVACL a| [0 — i .
RGIGRWT Molecule type  amino acid ‘ ‘ to ‘ ‘ to ‘ ‘ to
-

NPQYRQFITILEATHRNOSSENKROQLANYNFDFRSWPVDFHWEEPSSRKES

RGGPSRRGV 4 o[ ] Query Length 300
Or, upload file Nevybran 2adnj soubor @ Other reports Distance tree of results Multiple alignment MSA viewer @ m

Job Title [ |
Enter a descripfive fifle for your BLAST search @ Descriptions Graphic Summary Alignments Taxonomy

O Align two or more sequences @

Sequences producing significant alignments Download ~  Select columns ~ Show (2]
Choose Search Set
( I | ad selectall 100 sequences selected GenPept Graphics Distance tree of results ~ Multiple alignment MSA Viewer
~ Try experimental clustered nr database 8 selec 4l e Mo viewer
Databases @ Standard databases (nr etc.): m'\,) Experimental databases ry exp Q
For more info see What is clustered nr? L o Max | Total Query E Per. Ace.
Description Scientiic Name Score Score Cover | Ident | Len Accession
Compare [ Select to compare standard and experimental database @ - - = = . va'ue — =
Standard phosphatidylserine lipase ABHD16A isoform X1 [Gorilla gorilla gorilla) Gorilla gorilla gorilla 625 625 100% 0.0 9967% 601 XP 0040437254
D ’l Referance protelns (refseq protein) - |9 phosphatidylserine lipase ABHD16A isoform X3 [Sapajus apella] Sapajus apella 624 624 100% 0.0 99.67% 457 XP 0321248831
Organism phosphatidylserine lipase ABHD 164 isoform X3 [Callithrix jacchus Callithrix jacchus 624 624 100% 0.0 99.67% 457 XP 035151139.1
Optional [ Enter organism name or id—c ill be sug i |\:| exclude (“Add organism | - . o o
P — — phosphatidylserine lipase ABHD16A isoferm X1 [Callithrix jacchus] Callithrix jacchus 623 623 100% 0.0 9967% 558 XP 035151136.1
Enfer organism common name, binomial, or fax id. Only 20 top taxa will be shown e
nosphatidylserine lipase ABHD16A isoform X1 [Aotus nancymaae! Aotus nancymaae 623 623 100% 0.0 9967% 558 XP 0122920991
Exclude ] Models (XIWXF}D MNon-redundant RefSeq proteins (WP) [ Uncultured/environmental sample sequences phose v . . o ! =
el protein ABHD 16A isoform X1 [Theropithecus gelada] Theropithecus gelada 623 623 100% 0.0 99.00% 601 XP 0252381811
phosphatidylserine lipase ABHD 164 isoform a [Homo sapiens] Homo sapiens 623 823 100% 0.0 99.67% 558 NP 086983.1
Program Selection phosphatidylsenne lipase ABHD16A Isoform X2 [Aotus nancymase] Aotus nancymaae 623 623 100% 0.0 9967% 522 XP 0122921001
Algorithm @ £ A O E L) protein ABHD 164 isoform X2 (Macaca mulatta] Macaca mulatta 623 623 100% 00 0.00% 587 XP 0287035501
) PSI-BLAST (Paosition-Specific Iterated BLAST)
O PHI-BLAST (Pattern Hit Initiated BLAST) phosphatidylserine lipase ABHD16/A isoform X1 [Sapalus apella Sapaius apella 623 623 100% 0.0 99.67% 558 XP 0321248811
() DELTA-BLAST (Domain Enhanced Lookup Time Accelerated BLAST) phasphatidylserine lipase ABHD16A isoform X1 [Saimiri boliviensis boliviensis] Saimiri boliviensis boliviensis 623 623 100% 0.0 9967% 558 XP 0039443911
Choose a BLAST algorithm e . )
protein ABHD16A isoform X1 [Macaca mulatta] Macaca mulatta 623 623 100% 0.0 99.00% 601 XP 001112776.2
3 nhosphatidylserine lipase isoform allithrix jacchus allithrix jacchus . . .
nosphatidylserine [ ABHD164A isoform X2 [Callithri hus] Callithrix jacchi 622 100% 0.0 99.67% 523 XP 035151137.1




Does this peptide contain any
transmembrane helices?

TMHMM result

Yes 2.

# WEBSEQUENCE Length: 288
# WEBSEQUENCE Number of predicted TMHs: 2
# WEBSEQUENCE Exp number of Afs in TMHs: 41.28e@4108882081
# WEBSEQUENCE Exp number, first 68 AAs: 40.9445
# WEBSEQUENCE Total prob of N-in: 8.37925
# WEBSEQUENCE POSSIBELE N-term signal sequence
WEBSEQUENCE TMHMM2 . & outside 1 3
WEBSEQUENCE TMHMM2 . 8 TMhelix 4 23
WEBSEQUENCE TMHMM2 . & inside 24 34
WEBSEQUENCE TMHMM2 . & TMhelix 35 57
WEBSEQUENCE TMHMM2 . 8 outside 58 168
TMHMM posterior probabilities for WEBSEQUENCE
1.2
.
1
0.8
&
K] !
g 0.6 -
o 1
a
0.4 i '|| -
II
0.2
0 ‘f. [ h |L]| . . L .
50 100 150 200 250

transmembrane

inside outside

300




What is molecular weigth of this peptide?

S M S Sequence Manipulation Suite: )
Protein Molecular Weight

f:*}m;?f Efsf}ie"s"ﬂ” Protein Molecular Weight accepts one or more protein sequences and calculates molecular weight. You can append copies o
"EMBL 1o FASTA wish to predict the location of a protein of interest on a gel in relation to a set of protein standards.

-EMEL Feafure Extractor
-EMEL Trans Extractor

_Filter DNA Paste the raw sequence or one or more FASTA sequences into the text area below. Input limit is 200,000,000 characters.
:ggﬁ'ﬁ';;i'fé"F pp— LALASVFWSISYYSSPFAFFYLYRKGYLSLSKVVPFSHYAGTLLLLLAGVACLRGIGRWT

_GenBank Feature Exiractor NPQYRQF ITILEATHRNQSSENKRQLANYNFDFRSWPVDFHWEEPSSRKESRGGPSRRGY

—genﬂi an k;‘Trans Extractor ALLRPEPLHRGTADTLLNRVKKLPCQITSYLVAHTLGRRMLYPGSVYLLQKALMPYLLQG

Ra ﬁgg Eviractor DNA QARLVEECNGRRAKLLACDGNEIDTMFVDRRGTAEPQGQKLVICCEGNAGFYEVGCYSTP

-Range Extractor Profein LEACYSVLGWNHPGFAGSTGYPFPOMEANAMDVVYOFAIHRLGFOPODITI IYAWSTGGFT

-Reverse Complement

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

Three fo One | Submit || Clear || Reset |

Window Extractor DNA (@ aboutblank

-Window Extractor Protein + Add |1 v |copies of | Nothin . :

%EEUESEF Analysis - P [Nothing Protein Molecular Weight results

-L0don . N ~ H " H LL] = "w "
~Codon Usage “This page requires JavaScript. Se ?gsé L;I}(s[)g:r 300 residue sequence "Untitled" starting "LALASVFWSI
- slands . . [ .

DA Malecular Weight *You can mirror this page or use it

-DhA Pattern Find

-DMA Stats

-Fuzzy Search DMA

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

-ldent and Sim Valid XHTMI 1 F Valid RS




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

Differs in 1 aminoacid

1 10 20 30 i Ll G Fi B i 10 119 120 130
| * * * + * * * * * * + * 1
peptide LALASYFUST SY Y SSPFAFFYLYREGYLSLSKYYPFSHYAGTLLLLLAGYACLRGIGRUTHPOYROFITI
HP_066383,1 HAKLLSCYLGPRLYKIYRERDSERAPASYPETPTRVTAPHSSSHDTYYOPRALEKHADSILALASYFHSISYYSSPFAFFYLYRKGYLSLSKYYPFSHYAGTLLLLLAGYACLRGIGRHTHFOYROFITL
CONSENSUS  ,opssesrstsssssssssssnssssssssnsssnssssasssssasssssstssssssss HLASYFHSISYYSSPFAFFYLYREGYLSLSKYYPFSHYAGTLLLLLAGYACLRGIGRHTHPOYROFITI

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

| t # + + + + + + + + + + [

peptide LEATHRHOSSEHKROLAHYHFODFRSHPYDFHHEEPSSRKESRGGPSRRGYALLRPEPLHRGTADTLLHRYKKLPCOITSYLYAHTLGREALYPGSYYLLOKALAPYLLOGOARLYEECHGRRAKLLACDE
HNP_066983.1 LEATHRHOSSERKROLANYNFODFRSHPYDFHHEEPSSREKESRGGPSRRGYALLRPEPLHRGTADTLLHRYKKLPCOITSYLYAHTLGREAL YPGSYYLLOKALHPYLLOGOARLYEECHGREAKL LACDG
Consensus LEATHRMOSSEHKROLANYMFDFRSHPYDFHHEEPSSRKESRGGPSRRGYALLRPEPLHRGTADTLLHRYKKLPCOLTSYLYAHTLGREALYPGSYYLLOKALAPYLLOGOARLYEECHGREAKLLACDG

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

peptide MEIDTHFYDREGTAEPOGOKLYICCEGHAGF YEYGCYSTPLEACYSYLGHRHPGFAGS TGYPFPONERNARDYYYOF ATHRLGFOPODIIIYAKWSIGGE T
HP_0BE383.1 HETDTHFYDREGTAEPDGOELYICCEGHAGE YEYGCYSTPLEAGYSYLGHNHPGFAGSTRYPFPONEANARDYYYOFATHRLGF OPODTITYAHSTRGF TATHARKSYPOYSARILDASFODLYPLALKY
Consensus MNEIDTHFYDRRGTAEFPOGOELYICCEGHAGF YEYGCYSTPLEAcYSYLGHNHPGFAGSTGYPFPONEANARDYYYOF ATHRLGF OPODIITYAMSIGGF T, s s sesssssssssssssnssssnssnss

391 400 410 420 430 440 450 460 a7 480 430 500 510 520
I 3 2 3 & % & I

peptide
HP_OBE6983.1 HPDSHRGLYTRTYROHLHLHNAEDLCRYOGPYLLIRR TKDEILTTTYPEDIHSHRGHDLLLKLLOHRYPRYHAEEGLRYYROMLEASSOLEEAS IYSRHEYEEDHCLSYLRSY OREHGPDFPHSYGEDHS

Moncanoos
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