DU1:Literarni reerse — vyhledat informace k zadanému genu/proteinu/enzymu
1) Zjistéte, co znamena zkratka

Zadany protein: TNFa = tumor necrosis factor alpha (nékdy oznacovdn jako kachektin; homotrimericky protein o
157 AMK; rodina cytokin(i)

2) Vyhledejte 5 relevantnich zdroji o tomto enzymu
- alespon jedno review

- alespon jeden ¢ldanek z roku 2017

- 1 ¢ldnek starsi nez rok 2000

PouZivand databdze k vyhleddvani = PubMed. VyuZiti filtrd na levé strané webu.

Journal Articles
1: [[] HuangJ, Ning N, Zhang W. Efi f par; | nd TNF-a in macrophaqges. Exp Ther Med. 2019 Mar;17(3):1783-1789.
doi: 10.3892/etm.2018.7099. Epub 2018 Dec 14. PubMed PMID: 30783450; PubMed Central PMCID: PMC6364147.
Related citations
2: [] Ming H, Tian A, Liu B, Hu Y, Liu C, Chen R, Cheng L. Inflammat; kines tumor necrosis factor-g. interleukin-8 and sle
monitoring in patients with obstructive sleep apnea syndrome. Exp Ther Med. 2019 Mar;17(3):1766-1770. doi:
10.3892/etm.2018.7110. Epub 2018 Dec 18. PubMed PMID: 30783447, PubMed Central PMCID: PMC6364239.
Related citations
3: [] LuoY, HeH, Zhang J, OuY, Fan N. Changes in serum TNF-g, IL-18, and IL-6 concentrations in patients with chronic schizophrenia
at admission and at discharge. Compr Psychiatry. 2019 Feb 8;90:82-87. doi: 10.1016/j.comppsych.2019.01.003. [Epub ahead of
print] PubMed PMID: 30782515,
Related citations
4: [] Ciebiera M, Wiodarczyk M, Zgliczyriska M, tukaszuk K, Meczekalski B, Kobierzycki C, toziriski T, Jakiel G. The Role of Tumor
Necrosis Factor g i iol ine Fibroi mptoms. Int J Mol Sci. 2018 Dec 4;19(12). pii: E3869. doi: review
10.3390/ijms19123869. Review. PubMed PMID: 30518097, PubMed Central PMCID: PMC6321234.
Free full text _ Related citations
5. [] Fryer AD, Jacoby DB, Wicher SA. Protective Role of Eosinophils and TNFa after Ozone Inhalation. Res Rep Health Eff Inst. 2017
Mar;(191):1-41. PubMed PMID: 29659241. 2017
Related citations
6: [7] Maugeri D, Russo MS, Franzé C, Motta V, Motta M, Destro G, Speciale S, Santangelo A, Panebianco P, Malaguarnera M. .,
Correlations between C-reactive protein, interleukin-6. tumor necrosis factor-alpha and body mass index during senile starsi
osteoporosis. Arch Gerontol Geriatr. 1998 Sep-Oct;27(2):159-63. PubMed PMID: 18653160. ne? 2000
Citedin PMC  Related citations
3) zalozte si WEB Endnote Ucet a importujte tyto zdroje do seznamu ,,My references”
My Reforences . Oan Cleage Copy To Quick List | Delete Sort by:[Year - oldest to newest -]
All My Reforences (6) ... Author Years Title
[Uniled) {5) [0 M™augeri, D. 1998 Correlations between C-reactive protein, interleukin-6, tumor necrosis factor-alpha and body mass index during
Quick List (0) senile osteoporosis
Trash (1) Empty Arch Gerontol Geriatr
W My Groups Added to Library: 22 Feb 2019  Last Updated: 22 Feb 2019
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New Group (0) [J Fryer, A.D. 2017 Protective Role of Eosinophils and TNFa after Ozone Inhalation
Res Rep Health Eff Inst
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Int J Mol Sci
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W2 Ul Funtext
[0 Huang, J. 2019 Effects of paraquat on IL-6 and TNF-alpha in macrophages
Exp Ther Med
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W2 ub
O Luo, Y. 2019 Changes in serum TNF-alpha, IL-18, and IL-6 concentrations in patients with chronic schizophrenia at admission
and at discharge
Compr Psychiatry
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4) Zjistéte H-index vaseho oblibeného profesora z FaF

Hleddni Hirschova indexu skrze databdzi Scopus. Lze najit dalsi mozZné informace o publikacni ¢innosti a citovanosti autora.

Author search  Sources Help « Login v

SCOpUS Preview

Author details

e rd - h_' d .
Novakova, Lucie index @
30

Charles University, Prague Praha, Czech Republic

Author ID: 6603839921
Documents by author

[[s) http:/forcid.org/0000-0003-3570-5871
104

Other name formats: (Nﬂvakuva, Lume) (Nuva’kcwa’, L.)

(Chemistry) ( Biochemistry, Genetics and Molecular Biology) (Pharmacolngy, Toxicology and Pharmaceutils)

Subject area:
(Chemical Engineer’mg) (Erwironmental Science) (Health meess'mns)(Medicine) (Agricultural and Biological Sc\ences) Total citations
3135 by 2562 documents
Document and 13 426
citation trends:
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DU2: Vyhledavani proteind - pracujte s ,vasim“ genem/proteinem/enzymem
1) Vyhledejte NCBI a UniProt pfistupové kddy vaseho proteinu

NCBI: NP_000585.2 UniProtKB {1 P01375|(TNFA_HUMAN)

UniProt: PO1375 Display oSt Broma sty tumor necrosis factor [Homo sapiens]
Protein] Tumor necrosis factor NCBI Reference Sequence:|NP_000585.2
Publications Gene TNF ldentical Proteins FASTA  Graphics
Feature viewer Organism | Home sapiens (Human)

Feature table N
Status | *d Reviewed - Annotation score: ®@®®® - Experimental evidence at protein level*

2) Najdéte a ulozte si,, FASTA” format sekvence (jako text) tumor necrosis factor [Homo sapiens]

NCBI Reference Seguence: NP_000585.2
Identical Proteins | FASTA| Graphics

Na NCBI = kliknout na FASTA

>NP 000585.2 tumor necrosis factor [Homo sapiens]
MSTESMIRDVELAEEALPKKTGGPQGSRRCLFLSLFSFLIVAGATTLFCLLHFGVIGPQREEFPRDLSLI
SPLAQAVRSSSRTPSDKPVAHVVANPQAEGOQLOWLNRRANALLANGVELRDNQLVVPSEGLYLIYSQVLF
KGQGCPSTHVLLTHTISRIAVSYQTKVNLLSAIKSPCQRETPEGAEAKPWYEPIYLGGVFQLEKGDRLSA
EINRPDYLDFAESGQVYFGIIAL

3) Vyberte ¢ast proteinu od 100. do 150. aminokyseliny
Skrze program SMS/Range Extractor Protein; vybér oblasti 100..150 AMK

Sequence Manipulation Suite:
Range Extractor Protein

Range Extractor Protein accepts a protein sequence along with a set of positions or ranges. The residues corresponding to the posit
sequence, a set of FASTA records, as uppercase text, or as lowercase text. Use Range Extractor Protein to obtain subseguences usi

Paste a raw sequence or one or more FASTA sequences into the text area below. Input limit is 500,000,000 characters.
>NP_000585.2 tumor necrosis factor [Homo sapiens]

MSTESMIRDVELAEEALPRKTGGPQGSRRCLFLSLESFLIVAGATTLECLLEFGVIGEQREEF

PRDLSLISPLAQAVRSSSRTPSDKPVAHVVANPQAEGQLOWLNRRANAL LANGVELRDHQLVY

PSEGLYLIYSQVLFKGQGCPSTHVLLTHTISRIAVSYQTEVNLLSAIKSFCQRETFEGAEAKP
WYEPIYLGGVFQLEKGDRLSAEINRPDYLDFAESGOVYFGIIAL

Enter the residue positions or ranges to be extracted Use " " to represent a range, and use a comma to separate entries. The words
place of digits, to represent the beginning, end, middle, and length of the sequence. Arithmetic expressions can be included in the ra
of & sequence, the range '(enc - 2). &) Y Sequence Manipulation Suite - Mozilla Firefox — m]

center, (center + 1)..(center + 30)' can|
100..150

Submit Clear Reset

oblast 100..150 AMK

bicinformatics.org

Range Extractor Protein results
» Sequence segments should be

reanlts for residue sequence MNE_O00S85. 2 tumor necros
“This page requires Javascript See b| GRLRWLNRRANALLANGVELRDNQLVVPSEELYLIYSQVLFRGOECESTAV
*You can mirror this page or use it off-

<

4) Spocitejte molekulovou hmotnost tohoto Useku proteinu
Vypocet Mr useku proteinu/ peptidu — pomoci programu SMS/Protein Molecular Weight
Sequence Manipulation Suite:

Protein Molecular Weight

Protein Molecular Weight accepts one or more protein sequences and calculates molecular weight. You can append cop
supplied list. Use Protein Molecular Weight when you wish to predict the location of a protein of interest on a gel in relatic

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

>NP_000585.2 tumor necrosis factor [Homo sapiens]-100..150 AMK zvoleny usek proteinu mad
GOLOWLNRRANALLANGVELRDNQLVVESECLYLIYSQVLERGQGCPSTHV

molekulovou hmotnost 5,67

Y Sequence Manipulation Suite - Moxzilla F...

Submit Clear Reset bioinformatics.org

+ Acd[1 ] copies of[iathng <10

*“This page requires JavaScript. See browser compatibility.
“You can mirror this page or use it off-line.

Protein Molecular Weight results
Results for 51 residue seque
tumor ne .

AMK

5) Zjistéte, kolikrat bude vase cela sekvence Stépena trypsinem
Stépeni trypsinem simulovdno pomoci programu PeptideCutter

Cely protein/sekvence TNFA

Trypsin | 19 | 81920 28 29 60 65 78 82 107 108 120 141 158 166 174 179 204 207 bude trypsinem Stépen 19x.




DU 3: Analyza protein(i, podobnost

1) Obsahuje vas protein néjaké typické motivy?

Ano, obsahuje.

NCBI/CD

Protein Clas:

TNF domain-containing protein (domain architecture 10 10446394)
TNF domain-containing protein

Graphical summary [RFR R eI show extra options =

1 2 50 75 100 128 150 178 200 228 233
Query seq. |
triver interface j m i i W i

recepbor binding i - T o -y

Specific hits

Superfanilies TNF superfamily
Search for similar domain architectures | Refine search |

List of domain hits ol

Name Accession Description Interval E-value
[+ THF pfam00229 TNF(tumor Mecrosis Factor) family; 103-233 2.99e-53
ScanProsite

Upper case represents match positions, lower case insert positions, and the - symbol represents deletions relative to the matching profile.

1 100 200 300 00 faiels] [els] 00 00 S0 1000

ruler:

NP_000585-2 _@ (233 aa)

PS50049 TNF_2 TINF family profile -

89 -233: score = 38.605

VAHVVANEQAEGQ—-LOWLNRRANALLANGVELROINQLVVPSEGLY LT YSQVLFHEOGCE
STHVLLTHT ISRIAVSYQTKVNLLSATKSEcqretpeGAEAKPWYEPT YLGGVEGLEKED
RLSAETNREDYLDFAESGQVYFGITAL

SMART
Domains within Homo sapiens protein TNFA_HUMAN (P01375)

Tumor necrosis factor

This is the summary of UniProt entry TNFA HUMANG (P013750).

Description: Tumor necrosis factor

TNF Source organism: Homo sapiens (Human) & (NCBI taxonomy ID 96067
View Pfam proteome data.

Length: 233 amino acids
Reference Proteome: .-

FlE RS e Please note: when we start each new Pfam data release, we take a copy of the UniProt sequence database. Thi

removed from Pfam until the next Pfam data releass.

Length 233aa

Source UniProt Pfam domains
database
TNFA_ HUMAN, PO4375, ENSH 94922, ENSF 9492, ENSF 98698.2, ENSF This image shows the arrangement of the Pfam domains that we found on this sequence. Click
Identifiers 72088.4, 8 65200 3 65200

ADADUSI3S4, GSO.WE‘,GURGU‘ G3QT178, AUA‘MUTBZZ,HUMAN. ﬂ‘\UA‘MUTBZZ. EISBUCH‘S,HUMAN‘ B5BL

Source ENSGO0000230108
gene
Download the data used to generate the domain graphic in JSON format.

The SMART diagram above represents a summary of the results shown below. Domains with scores less significantthan
piece of sequence; the priority for display is given by SMART > PFAM > PROSPERO repeats > Signal peptide > Transmem
diagram are marked as ‘overlap’ in the right side table below.

disorder 13 19
C y predi ins, repeats, motifs and features: transmembrane 30 55
Name Start & End Evalue low_complexity 30 38
fransmembrane region | 35 57 /A disorder 85 92
INF 9.436.56 Pfam TNE 102 233
Gz .
InterPro
Protein family membership
Tumour necrosis factor (IPRO0G053)
=@ Tumour necrosis factor alpha (IPR002959)
Homologous superfamilies
>t 15 superfamily

m 88 - 233

Domains and repeats 0 Tomour necrasis factor domain (1FRO06052)

» Domain




2) Je to transmembranovy protein?

Ano, jednd se o transmembrdnovy protein.

Profil hydrofobicity aminokyselin; program Expasy/ProtScale

190

200 210

220

230

TPEGAEAKPW YEPIYLGGVF QLEKGDRLSA EINRPDYLDF AESGQVYFGI TAL

SEQUENCE LENGTH: 233

Using the scale Hphob. / Kyte & Doolittle, the individual values for the 20 amino acids are:

Ala: 1.500
Glu: -3.500
Met: 1.908
Tyr: -1.300

Arg: -4.5008 -3.580 Asp: -3.580 Cys: 2.5@8 Gln: -3.50@
Gly: -8.40@ .200 Tle: 4.50@ Leu: 3.800 Lys: -3.90@
Phe: 2.80@ Pro: .600 Ser: -9.80@ Thr: -8.7080 Trp: -0.900
val: 4.20@ : -3.5@88@ : -3.58@ : -0.4%9@

Weights for window positions 1,..,19, using linear weight variation model

1 2 3 4 5 6 7 8 a9 1o 12 13 16 17 138 19
1.9 1.00 1.00 1.00 1.0 1.00 1.0 1.00 1.00 1.00 1.00 1.00 l1l.00 1.00 1.00 1.00 1.00 1.00 1.00
edge center edge
ProtScale output for user_sequence
" Hphob. / Kye & Dolittle
‘ ' Mobhlo by se jednat o
transmembrdnovy
usek. (Cut off hodnota
score =1,5)

Score

predicted topalogies and predicted AG values:

== lIngide == Ouiside

Thi-helix (IN->0UT)

grafické zobrazeni
programem Rhythm

| mrurTsTrRe s A B A AT RO S -

LT,
\

—
=
h |

vizualizace pomoci TopCons

1 Thi-nelix (QUT->N) Il Signal peptice

A AL

AG (kcal'mol)

150 200

2 i L H ; TOPCONS
50 100 150 200 OcTOPUS
- Philius
Fosition PolyPhabius
SCAMPI
TMHMM result SPOCTOPUS
HELP with output formats PDE-homology =~ **No homolegous TM proteins detected™™"
# WEBSEQUENCE Length: 233
# WEBSEQUENCE MNumber of predicted TMHs: 1
# WEBSEQUENCE Exp number of AAs in TMHs: 22.92024
# WEBSEQUENCE Exp number, first 68 AAs: 22.90493
# WEBSEQUENCE Total prob of N-in: 9.94794
# WEBSEQUENCE POSSIBLE N-term signal sequence
WEBSEQUENCE THMHMM2 . @ inside 1 34
WEBSEQUENCE THMHMMZ .8 TMhelix 35 57
WEBSEQUENCE THMHMMZ .8 outside 58 233
TMHMM posterior probabilities for WEBSEQUENCE 50 100
12
1
08
£
g . -
g 00 Jeden transmembrdnovy usek
=
04
02
0
&0 100 150 200
transmermnbrane inside outside

3) Ma signalni peptidy?

Vizualizace programem SignalP. \/ proteinu TNFA nejsou pritomny signdlni peptidy.

SignalP-5.0 prediction (Eukarya): Sequence

SP(Sec/SPI) —
cs
oTHER

Probability

MSTESWIRDVELAEEALPKKTGGPQGSRRCLFLSLFSFLIVAGATTLFCLLNFGVIGPQREEFPRDLSLI

EX XK X AKX X KN A XN KX AKX N KA XX KRN KX KN RN XX KN R AN KX XN KM XX RN N XXX EX XK KN KK XX KK X

o » ® @
Protein sequence



4) Vyberte pét podobnych sekvenci (vyhledanych BLASTem) z jinych organism{ — uloZte si sekvence

>[Homo sapiens]
MSTESMIRDVELAEEALPKKTGGPQGSRRCLFLSLFSFLIVAGATTLFCLLHFGVIGPQREEFPRDLSLISPLAQAVRSSSRTPSDKPVAHVVANPQAEGQLQWLNRRAN
ALLANGVELRDNQLVVPSEGLYLIYSQVLFKGQGCPSTHVLLTHTISRIAVSYQTKVNLLSAIKSPCQRETPEGAEAKPWYEPIYLGGVFQLEKGDRLSAEINRPDYLDFAE
SGQVYFGIIAL

>[Pan troglodytes]
MSTESMIRDVELAEEALPKKTGGPQGSRRCLFLSLFSFLIVAGATTLFCLLHFGVIGPQREEFPRDLSLISPLAQAGSSSRTPSDKPVAHVVANPQAEGQLQWLNRRANA
LLANGVELRDNQLVVPSEGLYLIYSQVLFKGQGCPSTHVLLTHTISRIAVSYQTKVNLLSAIKSPCQRETPEGAEAKPWYEPIYLGGVFQLEKGDRLSAEINRPDYLDFAES
GQVYFGIIAL

>[Pongo abelii]
MSTESMIRDVELAEEALPKKTGGPHGSRRCLFLSLVSFLIVAGATTLFCLLHFGVIGPQREEFPKDLSLISPLAQAVRSS
SRTPSDKPVAHVVANPQAEGQLQWLNRRANALLANGVELRDNQLVVPSEGLYLIYSQVLFKGQGCPSTHVLLTHTISRIA
VSYQTKVNLLSAIKSPCQRETTEGAEAKPWYEPIYLGGVFQLEKGDRLSAEINLPNYLDFAESGQVYFGIIAL

>[Piliocolobus tephrosceles]
MSTESMIRDVELAEEALPRKTAGPQGSRRCWFLSLFSFLLVAGATTLFCLLHFGVIGPQREEFPKDLPLISPLAQAVRSSSRTPSDKPVAHVVANPQAEGQLQWLNRRA
NALLANGVELTDNQLVVPSEGLYLIYSQVLFKGQGCPSNHVLLTHTISRIAVSYQTKVNLLSAIKSPCQRETPEGAEAKPWYEPIYLGGVFQLEKGDRLSAEINRPDYLDF
AESGQVYFGIIAL

>[Macaca mulatta]
MSTESMIRDVELAEEALPRKTAGPQGSRRCWFLSLFSFLLVAGATTLFCLLHFGVIGPQREEFPKDPSLISPLAQAVRSSSRTPSDKPVAHVVANPQAEGQLQWLNRRA
NALLANGVELTDNQLVVPSEGLYLIYSQVLFKGQGCPSNHVLLTHTISRIAVSYQTKVNLLSAIKSPCQRETPEGAEAKPWYEPIYLGGVFQLEKGDRLSAEINLPDYLDF
AESGQVYFGIIAL

>[Chlorocebus sabaeus]
MSTESMIRDVELAEEALPRKTAGPQGSRRCWFLSLFSFLLVAGATTLFCLLHFGVIGPQREEFPKDPSLFSPLAQAVRSSSRTPSDKPVAHVVANPQAEGQLQWLNRR
ANALLANGVELTDNQLVVPSEGLYLIYSQVLFKGQGCPSNHVLLTHTISRIAVSYQTKVNLLSAIKSPCQRETPEGAEAKPWYEPIYLGGVFQLEKGDRLSAEINLPDYLD
FAESGQVYFGIIAL

5) Vyhledejte podobné referencni sekvence jen u Homo sapiens — kolik sekvenci bylo nalezeno?

(je tieba zaskrtnout prohleddvdni ,Refseq” a omezit na Homo sapiens/human/)

1 25 S0 75 100 125 150 175 200 205 235

e e e R e e e

trimer interface m A A Y
receptor binding sites oy L & &

TNF superfamily

Distribution of the top 15 Blast Hits on 156 subject sequences &

Mouse over to see the title, click to show alignments

Query seq,

Specific hits
Superfanilies

Color key for alignment scores
W <40 W 40-50 [l 50-80 M s0-200 W >=200
Query

I1 4|0 BIO l|2[]I 1.|60 ZIOIJ
Sequences producing significant alignments:
Select: All None Selected:15
11 Alignments EBJDownload v GenPept Graphics Distance tree of results Multiple alignment o

Description Mot CuerigE dent Accession
score | score | cover | value

tumor necrosis factor [Homo sapiens| 478 478 100% 9e-174 100.00% NP 0005852

lymphotoxin-zipha precursor [Homo sapiens|
tumor necrosis factor igand superfamily member 15 isoform VEGI-251 precursor [Homo sapiens|

tumor necrosis faclor ligand superfamily member 15 isoform VEGI-192 [Homo sapiens]

tumor necrosis factor ligand superfamily member 14 isoform 2 [Homo saiens]

tumor necrosis factor ligand superfamily member 14 isoform 1 [Homo sapiens]

tumor necrosis factor ligand superfamily member 6 isoform 1 1

D40 ligand [Homo sapiens]

tumor necrosis factor ligand superiamily member 13 isoform zeta [Homo sapiens]

tumor necrosis factor ligand superfanily member 13 isoform delta [Homa sapiens]

fumor necrosis factor ligand superfanily member 13 isoform eta [Homo sapiens]

tumor necrosis factor ligand superfamily member 13 isoform beta precursor [Homo sapienc]

tumor necrosis factor ligand superfamily member 13 isoform gamma

tumor necrosis factor ligand superfamily member 13 isoform alpha precursor [Homo sapiens]
TNFESF12-TNFSF 13 protein [Homo sapiens

Mozno nalézt 15

podobnych enzymii
nebo sekvenci.

882 6882 63%
828 628 T0%
797 797 65%
689 689 63%
689 689 63%
666 68665 91%
481 481 T8%
389 389 46%
389 389 46%
389 389 46%
385 385 46%
385 385 46%
385 385 54%
377 31T 46%

1e-20
2e-18
9e-18
1e-13
2e-13
de-13
5e-06
0.005
0.005
0.005
0.007
0.008
0.008
0.018

3377%
2857%
28.82%
30.72%
30.72%
27.15%
26.40%
31.48%
31.48%
31.48%
31.48%
31.48%
2969%
31.48%

NP_000586.2

NP_005109.2

NP_001191273.1
NP 7420112

MP_003703.2
NP_000630.1

NP_000065.1

MNP_001185552.1

NP _001185551.1
MNP 001185653 1

MNP 7420841
NP 7420851

NP_003799.1

NP 742086.1



DU 4: Proteinova bioinformatika Il + shrnut/ |

1) Porovnejte ,vas” protein se ,stejnym” proteinem z mysi — parové porovnani. Jaka je identita
téchto dvou sekvenci? Probéhlo porovnani celé délky sekvence?

EMBOSS Needle

Nucleoide alignmel Bioinformatics Tools FAQ

gapextend 0.
-endopen 16.9
-endextend @.5
-aformat3 pair
-sproteinl
-sprotein2
Align_format: pair
Report_file: stdout

W s W W W

Aligned_sequences: 2
1: TNFA_HUMAN

2: TNFA_MOUSE
Matrix: EBLOSUM62
Gap_penalty: 16.0
Extend_penalty: @.5

186/236 (78.8%)
Similarity: | 211/236 (80.4%)
Gaps: 4/236 ( 1.7%)
Score: 950.5

A W W W W W W W B W W %

o Sekvence porovndny globdlné
e Porovndny v celé délce, tj. 236 aminokyselin

TNFA_HUMAN 1 MSTESMIRDVELAEEALPKKTGGPQGSRRCLFLSLFSFLIVAGATTLFCL 5@
I N AR A RN . v. o, .. .
0, 0,
THFA_MOUSE 1 msT AEEALPQKMGGF LCLSLFSFLLVAGATTLFCL s0 o [dentita Cini 78,8 %, similarita 89,4 %
TNFA_HUMAN 51 LHFGUIGPQREE - FPROLSLISPLAQ- -AVRSSSRTPSDKPVAHWVANPG 97
NN e e e LA R R R
TNFA_MOUSE 51 LNFGUIGPQRDEKFPNGLPLISSHAQTLTLRSSSQNSSDKPUAHVVANKQ 100

TNFA_HUMAN 98 AEGQLQWLNRRANALLANGVELRDNQLVVPSEGLYLIYSQVLFKGQGCPS 147

R N e NN e R
TNFA_MOUSE 191 VEEQLEWLSQRANALLANGMDLKDNQLVVPADGLYLVYSQVLFKGQECPD 158

TNFA_HUMAN 148 THVLLTHTISRIAVSYQTKVNLLSAIKSPCQRETPEGAEAKPHVEPIVLG
SULEEET L L P L Eez = TP TETTTT T
TNFA_MOUSE 151 -YVLLTHTVSRFATSYQEKVNLLSAVKSPCPKDTPEGAELKPHYEPTYLG

TNFA_HUMAN 198 GVFQLEKGDRLSAEINRPDYLDFAESGQWYFGITAL | 233
FCLEREL =P T TR
TNFA_MOUSE 200 GVFQLEKGDQLSAEVNLPKYLDFAESGQUYFGVIAL | 235

LALIGN

Nucleotide alignme:

reshold: E() < 16 score: 28
Algorithm: Smith-waterman (SSE2, Michael Farrar 2086) (7.2 Nov 2010)
Parameters: BLS@ matrix (15:-5), open/ext: -12/-2

Scan time: ©.008
The best non-identical alignments are: 1s-w bits E(1) % id % sim alen e Sekvence porovnany lokdlné
5p|P6304| TNFA_MOUSE Tumor necrosis ( 235) 1214 360.3 1.9e-104 0.788 0.910 236
35 14.4  ©.91 0.364 ©.727 11 5 4 H
. R85 e b * Celkové skore je 1214
- 30 13.8 1 8.438 0.625 16 . ve . .. . ve .
.- 20 127 182080520 3a o |dentita Cini 78,8 %, similarita ¢ini 91,9 %
+- 29 12.7 1 0.588 8.600 18
+- 29 12.7 1 8.667 1.000 6
>>>sp|POL375| THFA_HUMAN, 233 aa vs lalign-120100312-98@347-0648-85385€21-p2n.beehuence library

>>5p|Pe62@d| TNFA_MOUSE Tumor necrosis factor 0S=Hus musc (235 2a)
Vaterman-Eggert score: 1214; 360.3 bits; E(1) < 1.0e-1ed
78.8% identity (91.9% similar) in 236 aa overlap (1-233:1-235) >

Mus

2204

sp|P@1 MSTESMIRDVELAEEALPKKTGGPQGSRRCLFLSLFSFLIVAGATTLFCLLHFGVIGPQR

: Drirrioroorotoriinoosiiiioone: s 200
5p|P@6 MSTESMIRDVELAEEALPQKMGGFQNSRRCLCLSLFSFLLVAGATTLFCLLNFGVIGPQR

1 2 60 180 //,/

70 88 %8 1a8 110

Sp|P@1 EE-FPRDLSLISPLAQAV--RSSSRTPSDKPVAHVVANPQAEGQLQWLNRRANALLANGY 1604
sp|P@6 DEKFPNGLPLISSMAQTLTLRSSSQNSSDKPVAHVVANHQVEEQLEWLSQRANALLANGM 140 4 /

78 8e a8 100 11e 120

120 4

1 150
=p|PO1 ELRDNQLUVPSEGLYLI¥SQULFKGQGCPSTHVLLTHTISRIAVSYQTKVNLLSATKSPC

1004 /

TVSRFATSYQEKVNL LSAVKSPC

5p|P@6 DLKDNQLUVPADGLYLVYSQULFKGQGCPD-YVLL
138 14

p|PO6BOA[TNFA_MOUSE Tumor hecrosis factor OS:

160 g0
5p|Po1 QRETPEGAEAKPWYEPLYLGGVFQLEKGDRLSAEINRPDYLDFAESGQVYFGIIAL 60
5p|PO6 PKDTPEGAELKPWYEPTYLGGVFQLEKGDQLSAEVNLPKYLDFAESGQUYFGVIAL 40
18
20
5-- e

Waterman-Eggert score: 35; 14.4 bits; E(1) < @.91
36.4% identity (72.7% similar) in 11 a2 overlap (146-156:91-161) T T T T

50 100 150 200
5p|PO1375|TNFA_HUMAN Tumor necrosis factor GS=Homo

Sp|P@1 PSTHVLLTHTI

Sp|P@6 PVAHVVANHQY

Graficky vystup lokdlniho porovndvdni aminokyselin
Nejdelsi sekvence




2) Vytvofte mnohondsobné porovnani viech sekvenci z minulého tkolu (DU3) + vystiihnéte

,evolucn

MultAlin

[Hono

LPan

[Pongo
[Piliocolobus
[Hacaca
[Chlorocebus
Consensus

[Hono

[Pan

[Pongo
[Piliocolobus
[Hacaca
[Chlorecebus
Consensus

i strom”
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HSTESHIRDUELHEERLPKKTEEPQGSRRELFLSLFSFLIUHEHTTLFELLHFuv;u OREEFF

'"'ﬂHLNRRHNHLLHNEVELRDNQLVVPSEE

SLISPLAQDI
HSTESHIRDVELHEEHLFKKTEEPUESRRELFLSLFSFLIVHEHTTLFELLHFEVIEFUREEFPRDLSLISPLHHH-ESSSRTPSDKFVHHVVHNPUHEEHLﬂHLNRRHNHLLHNEVELRDNHLVVPSEE
HSTESHIRDYELAEEAL PKKTGGPHGSRRCLFLSLYSFLIYAGATTLFCLLHFGYIGPOREEFPKDLSL ISPLADAYRSSSRTPSOKPYAHYYANPOAEGOL OHLHRRANALL ANGYEL RDHOLYYPSEG
HSTESNIRDVELHEERLPRKTHEPQESRREHFLSLFSFLLVHEHTTLFELLHFEVIEPQREEFPKDLPLI5PLHQRVR555RTPSDKPVHHVVHNPQREEﬂLnHLNRRRNHLLHNEVELTDNQLVVPSEE

HSTESHIRDUELHEERLPRKTHEPQESRREHFLSLFSFLLUHEHTTLFELLHFEVIEPQREEFPKDPSLISPL Trnunr

HSTESHIRDYELAEEAL PRKTAGPAGSRRCHFLSLFSFLLYAGATTLFCLLHFGYIGPOREEFPKDPSI

0L QHLNRRANALLANGVEL TONQLYYPSEG
GOLQHLHRRANALLANGYEL TONOLYYPSEG

F
HSTESHIRDVELHEEHLFkKTgEPqESRRElFLSLfSFL1VHEHTTLFELLHFEVIEFUREEFPlesLlSPLHﬂHvrSSSRTPSDKFVHHVVHNPUHEEHLﬂHLNRRHNHLLHNEVELrDNﬂLVVPSEE

131 140 150 160 170 180 130 200 210 220 230233

LYLIVSUVLFKEHECPSTHVLLTHTISRIHVSYHTKVNLLSHIKSPEURETPEEHEHKFHYEPIYLEEVFHLEKEDRLSHEINRPDYLDFHESEHVYFEIIHL
LYLIYSQVLFKGOGCPSTHYLL THTISRIAYSYOTKYHLLSAIKSPCORETPEGAEAKPHYEPTYLGGYFOLEKGDRL SAEINRPDYLOFAESGOVYFGIIAL
LYLTYSQYLFKGOGCPSTHYLL THTISRIAYSYOTKVHLL SATKSPCORETTEGAEAKPHYEPTYL GGYFOL EKGDRL SAETHLPHYL DFAESGOVYFGITAL
LYLTYSAYLFKGOGCPSHHYLL THTISRIAYSYOTKVHLL SATKSPCORETPEGAEAKPHYEPTYL GGYFOL EKGDRL SAETHRPDYLDFAESGOVYFGITAL
LYLIYSOY¥LFKGOGCPSHHYLL THTISRIAYSYOTKYHLLSATKSPCORETPEGAEAKPHYEPTYLGGYFOLEKGDRL SAEINLPDYLOFAESGOYYFGITAL
LYLIYSQVLFKGOGCPSNHYLL THTISRIAYSYOTKYHLLSAIKSPCORETPEGAEAKPHYEPIYLGGYFOLEKGDRL SAEINLPDYLOFAESGOVYFGIIAL
LYLTYSAQYLFKGOGCPSLHYLL THTISRIAYSYOTKVHLL SATKSPCORETpEGAEAKPHYEPTYLGGYFOLEKGDRL SAETHrP #YLDFAESGOVYFGITAL

Clustal Omega

CLUSTAL 0(1.2.4) multiple sequence alignment

[Mus
[Piliocolobus
[Macaca
[Chlorocebus
[Pongo

[Homo

[Pan

[Mus
[Piliocolobus
[Macaca
[Chlorocebus
[Pongo

[Homo

[Pan

[Mus
[Piliocolobus
[Macaca
[Chloracebus
[Pongo

[Homo

[Pan

[Mus
[Piliocolobus
[Macaca
[Chloracebus
[Pongo

[Homo

[Pan

MSTESMIRDVELAEEALPQKMGGFQNSRRCLCLSLFSFLLVAGATTLFCLLNFGVIGPQR 68
MSTESMIRDVELAEEALPRKTAGPQGSRRCWFLSLFSFLLVAGATTLFCLLHFGVIGPQR 68
MSTESMIRDVELAEEALPRKTAGPQGSRRCWFLSLFSFLLVAGATTLFCLLHFGVIGPQR 68
MSTESMIRDVELAEEALPRKTAGPQGSRRCWFLSLFSFLLVAGATTLFCLLHFGVIGPQR 6@
MSTESMIRDVELAEEALPKKTGGPHGSRRCLFLSLVSFLIVAGATTLFCLLHFGVIGPQR 6@

[Mus 0.18412

MSTESMIRDVELAEEALPKKTGGPQGSRRCLFLSLFSFLIVAGATTLFCLLHFGVIGPQR 68 [
MSTESMIRDVELAEEALPKKTGGPQGSRRCLFLSLFSFLIVAGATTLFCLLHFGVIGPQR 68

FEREEREERFHAFEERER K K . FEEE  EEE KEK . EEEE

DEKFPNGLPLISSMAQTLTLRSSSQNSSDKPVAHVVANHQVEEQLEWLSQRANALLANGM 126

[Piliocolobus 0.00536
[Macaca 0
[Chlorocebus 0.0043

E-EFPKDLPLISPLAQA--VRSSSRTPSDKPVAHVVANPQAEGQLQWLNRRANALLANGY 117

[Pongo 0.01869

E-EFPKDPSLISPLAQA--VRS55RTPSDKPVAHVYANPQAEGQLQWLNRRANALLANGY 117
E-EFPKDPSLFSPLAQA--VRS55RTPSDKPVAHVVANPQAEGQLQWLNRRANALLANGY 117

[Homo 0.00038

E-EFPKDLSLISPLAQA--VRSSSRTPSDKPVAHVVANPQAEGQLQWLNRRANALLANGY 117
E-EFPRDLSLISPLAQA--VRSSSRTPSDKPVAHVVANPQAEGQLQWLNRRANALLANGY 117

[Pan 0.00393

E- EFPRDLSLISPLAQA--G SSSHTPSDKPVAHUVANPQAEGQLQNLMRHANALLHNGU 116

DLKDHQLVVPADGLYLVYSQVLFKGQGCPDY -VLLTHTVSRFAISYQEKVNLLSAVKSPC 179

ELTDNQLVVPSEGLYLIYSQVLFKGQGCPSNHVLLTHTISRIAVSYQTKVNLLSAIKSPC 177
ELTDNQLVVPSEGLYLIYSQVLFKGQGCPSNHVLLTHTISRIAVSYQTKVNLLSAIKSPC 177
ELTDNQLVVPSEGLYLIYSQVLFKGQGCPSNHVLLTHTISRIAVSYQTKVNLLSAIKSPC 177
ELRDNQLVVPSEGLYLIYSQVLFKGQGCPSTHVLLTHTISRIAVSYQTKVNLLSAIKSPC 177
ELRDNQLVVPSEGLYLIYSQVLFKGQGCPSTHVLLTHTISRIAVSYQTKVNLLSAIKSPC 177
ELRDNQLVVPSEGLYLIYSQVLFKGQGCPSTHVLLTHTISRIAVSYQTKVNLLSAIKSPC 176

SRR HERE L R R

KRR KKH K s E K

Pongo_abelii

073

0.01

Pan_troglodytes
Homo_sapiens

Figure L: Plylogeneic iree.

PKDTPEGAELKPWYEPIYLGGVFQLEKGDQLSAEVNLPKYLDFAESGQVYFGVIAL 235
QRETPEGAEAKPWYEPIYLGGVFQLEKGDRLSAEINRPDYLDFAESGQVYFGITAL 233
QRETPEGAEAKPWYEPIYLGGVFQLEKGDRLSAEINLPDYLDFAESGQVYFGITAL 233
QRETPEGAEAKPWYEPIYLGGVFQLEKGDRLSAEINLPDYLDFAESGQVYFGITAL 233
QRETTEGAEAKPWYEPIYLGGVFQLEKGDRLSAEINLPNYLDFAESGQVYFGITAL 233
QRETPEGAEAKPWYEPIYLGGVFQLEKGDRLSAEINRPDYLDFAESGQVYFGITAL 233
QRETPEGAEAKPWYEPIYLGGVFQLEKGDRLSAEINRPDYLDFAESGQVYFGITAL 232
LiE oEEER RRREEESE EEE L RREKLK B EETERRRKKKKEE . THR

EEERR KR

3) Ma vas protein néjaké izoformy? Porovnejte je...
« protein TNFA md jednu potencidlni izoformu

0.86 Macaca_mulatta
,—|_ Chlorocebus_sabaeus

« jejich srovndni:

# Aligned sequencesa: 2

# 1: TNFA HUMAN

# 2: ROA140T922_ HUMAN

# Matrix: EBLOSUMé&2

# Gap_penalty: 10.0

# Extend_penalty: 0.5

#

# Length: 233

# Identity: 171/233 (73.4%)

# Similaricy: 1717233 (73.4%)

# Gapa: €2/233 (26.6%)

# Score: 878.0

#

#

INFA_HUMAN 1 MSTESMIRDVELAEEALFEKIGGPQGSRRCLELSLFSFLIVAGATTLECL 50

R0A140TS22_HU 1 a

INFA_HUMAN 51 LHFGVIGPQREEFPRDLSLISPLAQRVRSSSRIPSDEPVAHVVAND 100

PECRDEEEEEREEEE e e e el

ROA140T922_HU 1 —--FPRDLSLISPLAQAVRSSSRTPSDKFVAHVVANEQREG 38

INFA HUMAN 101 QLOWLNRRANALLANGVELRDNQLVVPSEGLYLIYSQVLFEGQGCPSTHV 150
PECDEEEEEEE e e e e e e e e b e rnernrnl

ROAL40T922_HU 3% QLOWLNRRANALLANGVELRDNQLVVEPSEGLYLIYSQVLFEGQGCESTHV aa

INFA_HUMAN 151 LLTHTISRIAVSYQTEVNLLSAIKSPCQRETPEGAEAKFWYEPIYLGEVE 200
PERETEEELEEEE b e e e e e e e e e el

R0A140TS22_HU 8% LLTHTISRIAVSY(QTEVNLLSAIKSPCQORETPEGAEAKPWYEPIYLGGVE 13z

INFA_HUMAN 201 QLEKGDRLSAEINRPDYLDFRAESGQVYFGIIAL 233

ROR140T922_HU 139

PECDEEEEEEEEE e e e rrrernnt
QLEKGDRLSAEINRPDYLDFAESGUVYFGIIAL 171

o




4) Byla urcena 3D struktura vaseho proteinu? Vystfihnéte jednu na ukazku.
Pomoci Protein Data Bank (PDB)

Structure Summary  [NEBRVEVEN  Annotations  Sequence  Sequence Similarity  Structure Similarity  Experiment

1TNF I Display Files » ORY

THE STRUCTURE OF TUMOR NECROSIS FACTOR-ALPHA AT 2.6 ANGSTROMS RESOLUTION. IMPLICATIONS FOR RECEPTOR
BINDING
Note: Use your mouse to drag, rotate, and zoom in and out of the siructure. Mouse-ove o identity atoms and bonds. Mouse controls documentation ot D_E"::’:'m Fanee

Structure View Documentation

Assembly @  Unitcell v
Model @  Model 1 v
Symmetry @ | None v
Style ® | Cartoon v
Color @  Rainbow v

Ligand @ | Bal& Stk
Qualty @ | Automatic v

Wwater © (] fons © &
Hydrogens © Clashes © (]

Default Structure View @

Spn© | Conter @ | Fulscreon © || Screenshot @ || Perspective Camera v || White background v | Focus @

5) Je vas protein enzym? Jaké ma enzymové Cislo (EC)?

Zjisténi charakteristiky proteini/enzymu — pomoci webu Brenda.

Nejednd se o enzym.



DUS: Vyhledavani nukleotidovych sekvenci
1) Vyhledejte si vasi nukleotidovou sekvenci. Zapiste si pristupovy kaod.
e NM_000594.4

2) Vyberte pouze kddujici sekvenci (CDS), ulozte format FASTA.
e >NM_000594.4:178-879 Homo sapiens tumor necrosis factor (TNF), mRNA

ATGAGCACTGAAAGCATGATCCGGGACGTGGAGCTGGCCGAGGAGGCGCTCCCCAAGAAGACAGGGGGGC
CCCAGGGCTCCAGGCGGTGCTTGTTCCTCAGCCTCTTCTCCTTCCTGATCGTGGCAGGCGCCACCACGCT
CTTCTGCCTGCTGCACTTTGGAGTGATCGGCCCCCAGAGGGAAGAGTTCCCCAGGGACCTCTCTCTAATC
AGCCCTCTGGCCCAGGCAGTCAGATCATCTTCTCGAACCCCGAGTGACAAGCCTGTAGCCCATGTTGTAG
CAAACCCTCAAGCTGAGGGGCAGCTCCAGTGGCTGAACCGCCGGGCCAATGCCCTCCTGGCCAATGGCGT
GGAGCTGAGAGATAACCAGCTGGTGGTGCCATCAGAGGGCCTGTACCTCATCTACTCCCAGGTCCTCTTC
AAGGGCCAAGGCTGCCCCTCCACCCATGTGCTCCTCACCCACACCATCAGCCGCATCGCCGTCTCCTACC
AGACCAAGGTCAACCTCCTCTCTGCCATCAAGAGCCCCTGCCAGAGGGAGACCCCAGAGGGGGCTGAGGC
CAAGCCCTGGTATGAGCCCATCTATCTGGGAGGGGTCTTCCAGCTGGAGAAGGGTGACCGACTCAGCGCT
GAGATCAATCGGCCCGACTATCTCGACTTTGCCGAGTCTGGGCAGGTCTACTTTGGGATCATTGCCCTGT

GA

ORIGIN
1 agcagacgcot CCCTCAagcaa QUACAQCAJA JUACCAQCTA AUAJUTATAT 2agCAACTAC

61 agacccccce tgaaaacaac cctcagacge cacatccooct gacaagotge caggeaggtt

121 CTCLTOCTCT CACATACTOA CCCACGYCTC CACCCTOTCT COCCTggaaa ggacacchigy

101

LAl Ggoggccee agggetecag goggtgottg ttoctcagec tottctectt cctgategt

Elkllocaggcgcca ccacgotott Ctgoctgotg CAcTTTggag TOAteggocs CCAgaggga

Ebilcoaacccoga grgacaagoc TOTAGCCCAT GTTOLAQCAA ACCCLCAAGC TOAGQUUCAS
EESlCCccagtgge tgaaccgocg ggocaatgoc ctcctggoca atggogtgga gotgagagat)

LTSM- s ccagctgy TUQTQCCATC agagggcctg TACCTCATCT ACTCCCAJET CCTCTTCAA
so1
661
721
781
EESM 2 0Tctgggc AgQTCTACTT TOUUATCATT QOCCTOTOAegReflelf-tole L -ToliE-t et -Totol S
901 cccaaacgec tcccctgoce caatcocttt attaccecct cottcagaca coctcaacct
2961 CTTCTQUCTC a333a0A0A3 TTYUYUQCTT AQUUTCOUaa CCCARQCTTA JAACTTTAAD
1021 caacaagacc accacttcga aacctgggat tcaggaatgt gtggoctgea cagtgaagty
1081 cTggcaacca CTAAJAATTC A3ACTEJYYC CTCCAJAACT CACTUYUECe TACAGCTTTE
1141 atccctgaca tctggaatct ggagaccagg gagoctittgy ttotggocag aatgotgoag
1201 gacttgagaa gAacCTCACCT AJAAATTUAC ACAAUTUEAC CTTAQYCCTT CCTCTOTOCA
1261 gatgtttcca gacttcctig agacacggag cccagecctc cocatggage cagotccctc
1321 TATTTATOTT TECACTTOTY ATTATTTATT ATTTATTTAT TATTTATTITA TTTACAGATY
1381 aaTQTATTTA TTTEUUAJAc CUUEUTATCOC TYUYUEaccs AaTYTaggay CTUCccTTggc
1441 tcagacatgt tttcogtgaa aacggagetg aacaatagge tgttcccatg tagocccctg
1501 gCCTCTYTYC CTTCTTTTOA TTATYTTTITT TAAAATATTT ATCTUATTAA QUTOTOTAAAa
1561 caatgctgat ttggtgacca actgtcactc attgetgage ctotgotcce caggggagtt
1621 gTYTCTOTaa TCYCCCTACT ATTCAQTOOC JAJARATARA QUTTUCTTAY A3A330AAA

178..879

/gene="TINF"

fgene_synonym="DIF; INF-alpha; INFA; INFSF2; TNLGLE™
fnote="cachectin; INF, monccyte-derived; INF,
macrophage-derived; APCl protein; tumor necrosis
factor-alpha; TNF-a; tumor necrosis factor ligand
guperfamily member 2; tumor necrosis factor ligand 1F™
/foodon_start=1

fproduct="tumor necrosis factor™

/protein_id=" NP 000585.2 "

fdb_xref="CCD3: CCD54702.1 ™

fdb_xref="GeneID: 7124 "

fdb_xref="HGNC: HGNC:118§82 ™

fdb_xref="MIM: 191160 ™
Jtranslation="MSTESMIRDVELAEELALPKKTGGPQGSRRCLFLSLFSFLIVAGL
ITLFCLLHFGVIGPQREEFPRDLSLI SPLAQAVRESSSRT PSDKPVARVVANPQREGQL
OWLNRRANALLANGVELRDNQLVVESEGLYLIYSVLFKGRGCPSTHVLLTHTISRIA
VSYQTEVNLLSAIKSPCQRET FEGAEAKFWYEPT YLGGVEQLEKGDRLSAETNRPDYL
DFAESGQVYFGIIAL™

| Details [+ I Display-

FASTA| GenBank

Help

3) Na kterém chromozomu leZi? Kolik ma exon(? Jak je dlouhy 2. exon? Stahnéte jeho sekvenci.

e Chromozom: 6
e Pocet exoni: 4

FEATURES
source

Location/Qualifiers
1..1678

Jforganism="Homo sapiens”
/mol_type="mRNA"
Jdb_xref="taxon:2686"
/map="6p21.33"

1..1678

/gene="TNF"

Feature

1ofd » » NM_000594: 1 segment

/gene_synonym="DIF; TNF-alpha; TNFA; TNF5F2; TNLG1F"

/note="tumor necrosis factor”
Jdb_xref="GeneID:7124"
Jdb_xref="HGNC:HGNC:11832"

Jdb_xref="MIM:191168"

avnan 1 IR

e 2. exon:

>NM_000594.4:364-409 Homo sapiens tumor necrosis factor (TNF), mRNA
TTCCCCAGGGACCTCTCTCTAATCAGCCCTCTGGCCCAGGCAGTCA
o pocet bp: 46 (409-364+1)

4) Obsahuje 2. exon néjaké ,vyznamné” SNP (GMAF > 0,01)?
e pro dany protein neni tato mozZnost zobrazeni k dispozici



5) Kolik obsahuje 2. exon cytosini? Kolik dinukleotid( CG?
VyuZiti programu SMS/DNA Stats — vkldddm FASTA formdt sekvence 2. exonu

DNA Stats results
Results for 73 residue sequence "Untitled"

tarting "NMHmsanstu"

Pattern: Times found: Percentage: ig 1 1.39
g 9 1233 ta 1 1.39
a 1 15.07 it 1 139
1 13, 17281 1 7 9.72
c 21 28 77 [ 1 1.39
N 5 AN IBE3 cg 0 0.00
u 1 N\ 1.37 ca 5 6594
r 4 N\ 5.48 ct 7 072
y o 0.00 cc i 111
s 4 Naas cn o 0.00
W o 0.0, ng 0 0.00
K o 000 N na 1 139
m 4 548 N nt 0 0.00
b o 0.00 N\ nc 1 139
d o 0.00 N\ nn 0 0.00

™~

2. exon obsahuje celkem 21 cytosint
(C) a Zadny CG dinukleotid.




DU6: Nukleotidova bioinformatika Il

1) Prelozte ,vasi“ nukleotidovou sekvenci; ve kterém ¢tecim rdmci se otevird?
Preklad nukleotidové sekvence

Jednd se o preklad nukleotidové sekvence mRNA v aminokyselinovou podle genetického kodu. Volim celou sekvenci mRNA, nikoliv pouze CDS
oblast. PouZit program SMS/Translate.

Sequence Manipulation Suite:

Translate
Translate accepts a DNA sequence and converts it into a protein in the reading fral

y Sequence Manipulation Suite - Mozilla Firefox

ualberta.ca

Paste a raw sequence or one or more FASTA sequences into the text area below. Ing
>NM 000594.4 Homo sapiens tumor necrosis factor (INF), mRNAR A
AGCAGACGCTCCCTCAGCAAGGACAGCAGAGGACCALCTALGAGGGAGAGAAGCALCTACE

Translate results

>rf 1 NM 000594.4 Homo sapiens tumor necrosis factor (INF), mRNA

GRCCCCCCC SRRSLESKDSRGEARRERSNYREPLETTLRRHIF* QAARQOVLFLSHTDPRLEPLSEGEDTM
;gﬁ%wmmmmcmmTCCCCTGACMGCTGCCAGGCAGG”CTC“CCTCTC STESMIRDVELAFEALPRRTGGPQGSRRCLFLSLESFLIVAGATTLFCLLEFGVIGEQRE o
CCCACGGECTCCACCCTCTCTCCCCTGEARMGERACACCATGAGCACTGARAGCATGATCE EFPRDLSLISELRQRVRSSSRIPSDREVREVVANEQREGOLOWLNRRENELLENGVELRD  pfeoZend
i NQLVVESEGLYLIYSQVLFRGQGCPSTHVLLTHT TSRTAVSYTRVNLLSATKS ECQRET
PEGARARPWYEPTYLGGVFQLERGDRLSAETNREDYLDFAESGQVYFGITAL*GGRTSNL ~ Sekvence
| submit || Clear || Reset | PERLECPNPFITES FREPQPLLAGKENHGLEVGT QA *NFRQQDHHFETHDSGUCGLESEY
LATTRNSNWELONSLGPTALI PDIWNLE TREPLVLARMLODLRRPHLEIDTSGE*AFLSE
+ Translate in | reading frame 1 v|on the\ direct v| strand. DVSRLE*DTEPSPPHGASSLYLCLHL*LFIIYLLFIYLOMNVEIRETGVSWGTRCRSCLG
« Use the [ standard (1) <] genetic coge. SDMFSVETELNNRLEPCSPLASVPSEDYVE*NIYLIKLSKQC* FEDQLSLIAEPLLERGY
VSVIALLFSGEK*SLLREE

Zjisténi ¢teciho radmce

Pro ovéreni/zjisténi ¢teciho ramce pouZit program NCBI/ORFfinder.
ORF = open reading frame = Cteci radmec

Vkldddan FASTA formdt nukleotidové sekvence.

Open Reading Frame Viewer Help
Sequence

ORFs found: 15 Genetic code: 1 Start codon: "ATG' only

21+ | Find: vl Qe @ i I ATooks - | fpTrads~ & 7 ~
| S iee QTGN 362 [458 [sae Ced |7%8 Ll N L. I L S L L - i2e8 | P SO I M- . - |18

ORFZ orr: [ —
oRF: T RFle (T ORFS

ORFE
ORF7
I ORF1L
oRFe
1 |10a 1108 |1.z00 1200 L4808 |1.589 | 1,678

1: 1. 1.7 (1. 7%bp) /' 4 Tracks shown: 28
Six-frame translation...
ORF1 (233 aa) Display ORF as... | M Mark subset... Marked: 0 Download marked set | as | Protein FASTA
[>leliORF1

T — Label Strand Frame Stant Stop Length (nt | aa)

AR R ettt R . 1w _m  mm)
P e e oy ORF4 + 2 623 141 519 172
ORF2 E 1 1057 1245 189 62
ORF3 + 1 1378 1533 156 | 51
Nejdelsi usek (oblast 178 — 879; 233 aa) se ORF9 . 1 559 407 16350
otevird ve ¢tecim rdmci +1 (ORF1+), tzn., Ze se ORF12 - 3 1151 1008 144 | 47
jednd kddujici vldkno dvousroubovice, resp. ORF15 - 3 194 57 138 45
danou mRNA ORF5 + 2 1262 1381 12039
ORF14 . 3 578 465 14137




2) Porovnejte celou a CDS ,vasi“ nukleotidové sekvence.

Mysleno porovnat celou mRNA sekvence TNF a CDS oblast mRNA sekvence TNF; porovndni v programu MultAlin
NM_000594.4 — celd mRNA sekvence, NM_000594.4:170-879 — CDS sekvence

1 10 20 30 40 50 60 70 80 30 100 110 120 130

1
HH_000594.4 AGCAGACGCTCCCTCAGCARGGACAGCAGAGGACCAGCTAAGAGGGAGAGAAGCARCTACAGACCCCCCCTGARARCARCCCTCAGACGCCACATCCCCTGACARGCTGCCAGECAGGTTCTCTTCCTCT
HH_000594,4:178-879

COMSENSUS 4t iusassiasssrnsesssiassareesesssosssseessesssosssstsssesossssssesssssosssssiossstsosssrsoesssrsosttssetsssrsnstsrsetrsarsssss

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

| ]

HH_000594.4 CACATACTGACCCACGGCTCCACCCTCTCTCCCCTGGARAGGACACCATGAGCACTGARAGCATGATCCGEGACGTGGAGCTGECCGAGEAGGCECTCCCCARGARGACAGGEGEGGCCCCAGGGCTCCAG
HH_000594,4:176-879 ATGAGCACTGAARGCATGATCCGEGACGTGGAGCTGECCGAGGAGGCGETCCCCARGARGACAGGGGGGCCCCAGGGCTCCAG
ConSensusS  ...viesssersssssssssssersssssssssssenssssessssATGABCACTGARAGCATGATCCEGGACGTGGAGCTRGC GCTCCCE CCCAGGGCTCCAG

261 270 280 290 300 310 320 330 340 350 360 370 380 390

1 ]

HH_000594,4 GCGGTGCTTGTTCCTCAGCCTCTTCTCCTTCCTGATCGTGGCAGGCGCCACCACGCTCTTCTECCTGCTGCACTTTGGAGTGATCGGCCCCCAGAGGGARGAGT TCCCCAGGGACCTCTCTCTARTCAGL
HH_000594.4:178-879 GCGGTGCTTGTTCCTCAGCCTCTTCTCCTTCCTGATCGTGGCAGECGCCACCACGCTCTTCTGCCTGCTGCACTTTGGAGTGATCGGCCCCCAGAGGGARGAGT TCCCCAGGGACCTCTCTCTARTCAGC
Consensus GCGGTGCTTGTTCCTCAGCCTCTTCTCCTTCCTGATCGTRGCAGRCGCCACCACGCTCTTCTGCCTGCTGCACTTTGGAGTGATCGGCCCCCAGAGGGARGAGTTCCCCAGGGACCTCTCTCTARTCAGE

391 400 4a10 420 430 440 450 460 470 480 430 500 510 520

I I

HH_000534,4 CCTCTGGCCCAGGCAGTCAGATCATCTTCTCGARCCCCGAGTGACARGCCTGTAGCCCATGTTGTAGCARACCCTCARGCTGAGGGGCAGCTCCAGTGGCTGARCCGCCGGGCCARTGCCCTCCTGECCA
HH_000594,4:178-879 CCTCTGGCCCAGECAGTCAGATCATCTTCTCGARCCCCGAGTGACARGCCTGTAGCCCATGT TRTAGCARACCCTCARGCTGAGGGGCAGCTCCAGTGGCTGAACCGECCGGGCCARTGCCCTCCTGECCA
Consensus CCTCTGGCCCAGGCAGTCAGATCATCTTCTCGARCCCCGAGTGACARGCCTGTAGCCCATGTTGTAGCARACCCTCAAGCTGAGGGGCAGCTCCAGTGGCTGARCCGCCGGGCCARTGCCCTCCTGECCA

521 530 540 550 560 570 580 590 600 610 620 630 [0 650

I I

HH_000534,4 ATGGCGTGGAGCTGAGAGATAACCAGCTGGTGGTGCCATCAGAGGGCCTGTACCTCATCTACTCCCAGGTCCTCTTCARGGGCCARGGE TGCCCCTCCACCCATGTGCTCCTCACCCACACCATCAGCCG
HH_000594,4:178-879 RTGGCGTGGAGCTGAGAGATAACCAGCTGGTGGTGCCATCAGAGEGCCTGTACCTCATCTACTCCCAGGTCCTCTTCARGGECCARGGL TGCCCCTCCACCCATGTGCTCCTCACCCACACCATCAGCCG
Consensus ATGGCGTGGAGCTGAGAGATAACCAGCTGGTGGTGCCATCAGAGEGCCTGTACCTCATCTACTCCCAGGTCCTCTTCARGGGCCARGGC TGCCCCTCCACCCATGTGCTCCTCACCCACACCATCAGCCG

651 660 620 680 690 700 710 720 730 740 750 760 TH 780

| I

NH_000594.4 CATCGCCGTCTCCTACCAGACCARGGTCARCCTCCTCTCTGCCATCARGAGCCCCTGCCAGAGEGAGACCCCAGAGEGGGCTGAGGCCARGCCCTGGTATGAGCCCATCTATCTGGGAGGGGTCTTCCAG
HH_0005394,4:178-879 CATCGCCGTCTCCTACCAGACCARGGTCAACCTCCTCTCTGCCATCARGAGCCCCTGCCAGAGGGAGACCCCAGAGGGGGETGAGGCCARGCCCTGGTATGAGCCCATCTATCTGGGAGGGGTCTTCCAG
Consensus CATCGCCGTCTCCTACCAGACCARGETCAACCTCCTCTCTGCCATCARGAGCCCCTGCC CCC TGAGGCCARGCCCTGGTATGAGCCCATCTATCTGGGAGEGGTCTTCCAG

781 790 800 810 820 830 840 850 860 870 880 890 900 910

| |
HH_000594.4  CTGGAGARGGGTGACCGACTCAGCGCTGAGATCARTCEGCCCGACTATCTCGACTTTGCCGAGTCTGGGCAGGTCTACTTTGGGATCATTGCCCTGTGAGGAGGACGARCATCCARCCTTCCCARRCGCE
HH_000594,4:178-879 CTGGAGAAGGGTGACCGACTCAGCGCTGAGATCARTCGGCCCGACTATCTCGACTTTGCCGAGTCTGGGCAGGTCTACTTTGGGATCATTGCCCTRTGA

Consensus CTGGAGARGGGTGACCGACTCAGCGCTGAGATCARTCGGCCCGACTATCTCGACTTTGCCGAGTCTGGGCAGGTCTACTTTGGGATCATTGCCCTETGRA, vareeassenssnsssssassssrassses

911 920 930 940 950 960 970 980 930 1000 1010 1020 1030 1040
I

|
NH_000594.4 TCCCCTGCCCCARTCCCTTTATTACCCCCTCCTTCAGACACCCTCARCCTCTTCTGGCTCARAARGAGART TGGGEGCT TAGGGTCGGARCCCARGCTTAGARCTTTARGCARCARGACCACCACTTCGA
HH_000594,4:176-879

OMISEMSUS 4o ensssssssstssonsstsresttrsestrteetstsessssseteststeessttresttreeestttseettttesstriesssisreststesttrssstsssensissrisssrtsnssine

1041 1050 1060 1070 1080 1090 1100 1110 1120 1130 1140 1150 1160 1170
1

HH_000594.4 RACCTGGGATTCAGGAATGTGTGGCCTGCACAGTGARGTGCTGGCARCCACTAAGAATTCARACTGGGGCCTCCAGARCTCACTGGGGCCTACAGCTTTGATCCCTGACATCTGGAATCTGGAGACCAGG
HH_000594,4:176-879

DM NSS4t iueassiasssreaaastiassaressesssossssressesssossssesssesosssssiosssssosssssiessstsosssrsoesssrsastirsetsssrsnstsrsetrsarsssss

1171 1180 1190 1200 1210 1220 1230 1240 1250 1260 1270 1280 1290 1300
1

HH_000594,4 GAGCCTTTGGTTCTGGCCAGAATGCTGCAGGACTTGAGAAGACCTCACCTAGARATTGACACARGTGGACCTTAGGCCTTCCTCTCTCCAGATGTTTCCAGACTTCCTTGAGACACGGAGCCCAGCLCTE
HH_000594.4:176-879

DM S BMEUS 4 ietiaaeotiasssniosoestiossestosoestosssstossetssosssstsssstosesstsossstsosstsssessstenstsssosssstsnsttssesssstsnstsrsosssstssssns

1301 1310 1320 1330 1340 1350 1360 1370 1380 1390 1400 1410 1420 1430

|
HH_000534,4 CCCATGGAGCCAGCTCCCTCTATTTATGTTTGCACTTGTGATTATTTATTATTTATTTATTATTTATTTATTTACAGATGARTGTATTTATTTGGGAGACCGGGGTATCCTGGGGGACCCARTGTAGGAG
HH_000594,4:178-879

OMSEMSUS 4ottt essessssssstsnsststostssssttssessssttststssssststtststtstostttsssttsetststttssetstsesststoststoststscssssstassstssssssssnsssss

1431 1440 1450 1460 1470 1480 1490 1500 1510 1520 1530 1540 1550 1560

HH_00059d4,4 CTGCCTTGGCTCAGACATGTTTTCCGTGAARACGGAGCTGAACARTAGGCTGTTCCCATGTAGCCCCCTGRCCTCTGTGCCTTCTTTTGATTATGTTTTTTARAATATTTATCTGATTARGTTGTCTARA
HH_000534,4:178-879
[T,

1561 1570 1580 1590 1600 1610 1620 1630 1640 1650 1660 1670 1678

1
HH_000594.4 CARTGCTGATTTGGTGACCARCTGTCACTCATTGCTGAGCCTCTGCTCCCCAGGGGAGTTGTGTCTGTAATCGCCCTACTATTCAGTEGCGAGARATAARGTTTGCTTAGARARGAAR
HH_000534,4:178-879

OMSENSUS 4 aserassessssessssnsssrssssssssssssesssssrestsssestsssresssssssssssesssterestsrsstsssesttssrssssssssssssrassssrasssrse

3) Stdhnéte si neznamou sekvenci v ukolu a otevrete ji programem chromas.

] Chromas - chemas005-d3tmd-hs - x
File Edit Options Help

File: D3tm#4.abl ~ Sequence Name: chemos005-d3tm4-hs  Run ended: Aug 28, 2007

20 30 40 50

IC GC CAT TCCGEGTITGET I ACIAT CIGCCTITGT GCICC

e

L TGIATTTTITGGGRCG GTTTI LTGTTGCTIGGCACR L L :
hhlhlllmﬂﬂu ‘ﬂ

FASTA formdt nezndmé sekvence:
>D3tm4 sequence exported from chromatogram file
ATGTTGCGAGAATCGCCATTCCGTTGGTTACTACTATCTGCCTTTGTGCTCCCAACAATAATTCCAATGTATTTTTGGGACGAAAGTTTTAATGTTGCTTGGCACA
TGACCATGCTGAAATATATCTTCGGTCTGAACGCTGCATTTCTAGTCAACAGCGTTGCTCATATGTGGGGGTATAAACCTTATGACAAGAACATAGCTCCAACAC
AGAATTATATAGCAACATTCGCCACATTAGGCGAAGGTTTCCACAACTACCATCACGCATTTCCTTGGGATTATCGTGCCTCGGAACTTGGAAACAATTATCTTAA
CTTAACGACCAAGTTCATAGATTTCTTCGCCTGGATTGGCTGGGCTTATGATTTGAAAACGGTTCCTGAAGATCTGCTTCAGAAAAGGATGGAGAGAACTGGTG
ACGGTACCAATCTTTGGGGGAGGGGTGATAAGAACATGAAAAAAGATTATGTGAAATCTACAGATGTCCATGAATGACTCGAGCATGCATCTAGAGGGCCGC
ATCATGTAATTAGTTATGTCACGCTTACATTCACGCCCTCCCCCCACATCCGCTCTAACCGAAAAGGAAGGAGTTAGACAACCTGAAGTCTA

70 80 90 100

TTCCL




4) Zkontrolujte pfitomnost ,vektor(“ a , ocisténou” sekvenci identifikujte

Z chromasu pouZiji FASTA formdt dané sekvence (viz vyse) — projedu programem VecScreen — zjistim kontaminaci vektorem

@
BLAST > vector contamination > RID-9ZDMAPHZ014

BLAST Results
> Eormatting options > Download
Vecscreen
Job title: D3tm4 sequence exported from chromatogram
RID 2ZDMAPHZ014 (Expires on 04-01 02:33 am)
Query ID Id|Query_72425 Database Name screen/UniVec
Description D3tm4 seguence exported from chromatogram file Description UniVec (build 10.0)
Molecule type nucleic acid Program BLASTN 2.9.0+ & Citation
Query Length 615
Other reports: & Search Summary [Taxonomy reports] [Distance tree of results] [MSA viewer]
B Graphic Summary
Distribution of Vector Matches on the Query Sequence
1 153 207 48 815
T s
Match to Vector: . Strong . Moderate . Weak OblaSt SIlne ShOdy Suspektnl
Segment o suspect origin: kontaminace vektorem
Segments matching vector: H
Strong match: 511-615 v ObIGStI 511 615

Weak match: 499-510

3 mozné shody (vektory)

BIDownload ~ Graphics

gnljuv|U30497.1:3230-4814 Cloning vector pAS2-1
Sequence ID: Length: 1585 Number of Matches: 1

Range 1: 242 to 322 Graphics

Score Expect Tdentities Gaps Strand
184 bits(92) de-44 92/92(100%) 0/92(0%) Plus/Minus
Query 524 ATCATGTARTTAGTIATGTCACGCTTACATTCACGCCCTCCCCCCACATCCECICTAACC 583
R RN
Sbjct 333 ATCATGTAATTAGTTATGTCACGCT CCTC ACATCCGCIC 274
Query 584 GAARAGGARGGAGTTAGACAACCTGAAGICTA 615
LLLELL LU LT
Sbjct 273 GAARAGGARGGAGTTAGACARCCTGAAGICTA 242
[BDownload ~ Graphics
gnlluv]AF102577.1:1-176 Cloning vector pMyrCAM
Sequence ID: Length: 176 Humber of Matches: 1
Range 1: 115 to 176 Gra
Score Expect Identities Gaps Strand
124 bits(62) 5e-26 62/62(100%) 0/62(0%) Plus/Plus
Query 511 TCTAGAGGG TCATGTAATTAGTTATGTCACGCTTACATTCACGCCCTCCCCCCAC 570
LLEEEEEEET L e e g
Sbjct 115 TCTAGAGEG TCATGTARTTAGTTATGTCACGCTTACATTCACGCCCTCCCCCCAC 174
Query §71 AT 572
11
sbjct 175 AT 176
B)Download ~ Graphics
gnlluv|Y10545 1:345-446 Cloning vector pZeRO-2T
Sequence ID: Length: 102 Humber of Matches: 1
Range 1: 14 to 36 Graphics
Score Expect Identities Gaps Strand
46.5 bits(23) 0.017 23/23(100%) 0/23(0%) Plus/Plus

Query 499 CTCGAGCATIGCATCTAGAGGECC 521
LLELELEEEEE R il
Sbjct 14 CICGAGCATGCATCTAGAGGGCC 36

Sequence Manipulation Suite:
Range Extractor DNA

Range Extractor DNA accepts a DNA sequence along with a set of positions or ranges. The bases corresponding to the positions or Dal$im krokem Je ocisténi sekvence pomoci
sequence, a set of FASTA records, as uppercase text. or as lowercase text. Use Range Exiractor DNA to obtain subsequences using SMS/Range extraktor DNA

Paste a raw sequence or one or more FASTA sequences info the text area below. Input limit is 200,000,000 characters.
GGCGRAAGETTTCCACAACTACCATCACGCATTTCCTTGGGATTATCETGCCTCGGRACTT A L, , el .
CGARACAATTATCTTAACTTAACCACCARGTTCATAGATTTCTICGCCTGGATTGECTES Ziskdm FASTA format ocistény od kontaminace
GCTTATGATTTGARAACGGTTCCTGAAGATCTGCTTCAGARAAAGGATGGAGAGAACTGET

GACGETACCAATCTTT TGATAAGARCATG GATTATGTGARATCT
ACAGATGTCCATGAATGACTCGAGCATGCATCTAGAGGGCCGCATCATGTAATTAGTTAT
GTCACGCTTACATTCACGCCCTCCCCCCACATCCGCTCTAACCGARAAGGAAGGAGTTAG V.
[ACAACCTGRAGTCTA .

Enter the base positions or ranges 1o be

xira en nae. and a comma 1o separate entrie e 4
sequence the range '(end - 2). end‘can

center + 1)..(center + 30)' can be used. I bioinformatics.org

(e e

Submit Clear Reset Range Extractor DNA results
— reanlts. for AlS residue "Ditmd d.from chromatogram file" starting "ATGT
» Obtain bases from the [direct | e e T TGO TTACTACTATCT ST T TG TCCTCCCARCARTE.
« Sequence segments should be retl arrcca GR TTGGCACATGACCATGCTGAAR

TATATCTTCGETCTGAACGCTGCATTTCTAGTCAACAGCGTTECTCATATGTGEGEETAT
*This page requires JavaScript. See brow RaACCTTATGACARGAACATAGCTCCAACACRGAATTATATAGCRRCATTCGCCACATTA

“You can mirror this page or use it off-ling Gec! CCACAACTACCATCACGCATTTCCTTGGGATTATCGTGCCTCGGARACTT
GGARACAATTATCTTAACTTAACGACCAAGTTCATAGATTTCTTCGCCTGGATTGECTGE
GCTTATGATTTGARRACGGTTCCTGAAGATCTGCTTC TGGT

GACGGTACCAATCTTT TGAT CATE. TTATGTC TCT
ACAGRTGTCCATGRARTGACTCEAGCATGCATCTAGAGGGCCECATCATGTARTTAGTTAT
GTCACGCTTACATTCACGCCCTCCCCCCACATCCGCTCTARCCGARRAGGARGGAGTTAG
ACARCCTGRAGTCTR

< >




To dal znamenad vzit ocistény FASTA formdt, projet ho BLASTem, najit oblast nejvétsi shody a ziskat jeji FASTA formdt.

Distribution of the top 104 Blast Hits on 100 subject sequences &
Mouse over to see the title, click to show alignments

Color key for alignment scores

M <50 W40-50 Wis0-80 Ms0-200 W >=200
I | | Query | | | Nejvétsi oblast shody dle algoritmu BLAST (79 %) naznacuje, Ze by se
1 100 200 300 400 500 600

mohlo jednat o MRNA acyl CoA denaturasy (d3APTQ gen)
housenek motyli Manduca sexta.

Sequences producing significant alignments:
Select: All None Selectéd-0

i Alignments o
R Scors | Saore Cepor vt |_lcems | A5
[0 Manduca sexta mRMA for acyl-CoA dessturase (d3APTQ gene) 830 830 | 79%) 00 9734%
[0 manduca sexta mRMA for acyl-CoA desaturase (d2 gene) 675 675 77% 0.0 92.28%
O expression vector pYl GFP2 DNA, complete sequence 217 217 19%  5e-52 100.00%
L [0 Expression vector pYL GFP1 DNA, complete sequence 217 217 19%  5e-52 100.00% LCO18346.1
[ Expression vector pYEG DA, complete sequence 217 27 19%  5e-52 100.00% LCO018345.1

Ddl provedu srovndni ocisteného FASTA formdtu nezndmé sekvence ziskané z Chromasu a nejpravdépodobnéjsi sekvenci z BLASTu (tedy mRNA
acetyl-CoA denaturasy u housenek Manduca sexta).

521 530 540 550 560 570 580 590 60O 610 620 630 640 650
; !
nezn n
AH158251,2 GATCCTCATARCGCTACTAGGGETTTTTTCTATTCCCATGTAGGTTGGTTGATGET ACCCTGAGGCTAT TARGL CTCTGGACATGTCTGACATCTACAARTARCCCAGTTTTGA
CONSENSUS  veveeccccscssssesesosesesessssessessssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssesssssssssssssssssssssensnsnsssss
nezndmd sekvence (ocisténd) g1 _ 66 670 680 690 700 710 720 730 740 750 760 770 780
D —— -CGCCATTCCGTTGGTTACTACTATCTGCCTTTGTGCTCCCARCAATARTTCCARTGTATTTTTGGGACGARAGTTTTAATGT TGCTTGGCACATGACCATGCTGARATATATCT
AH158251.2 AGTTCCAGARRAARTACGCCATTCCGTTGRTTACTACTGTC-GCCTTTGTGCTCCCARCAATARTTCCAATGTATTTTTGGGACGARAGTTTTAATGT TGCATGGCATATGACCATGCTGAGATATATCA
CONSENSUS  vovmerernsnsnans CGCCATTCCGTTGATTACTACTATC. GCCTTTGTGCTCCCARCAATART TCCAATGTATTTTTGGGACGARAGTT TTAATGT TGCaTGGCACATGACCATGCTGRAATATATCa
Manduca sexta 781 790 800 810 320 830 240 250 860 a7 280 890 900 910
: "
TCGGTCTGAACGCTGCATTTCTAGTCARCAGCGTTGCTCATATGTGGGGRTATARACCT TATGACARGRACATAGCTCCARCACAGAATTATATAGCARCAT TCGCCACATTAGGCGARGGTTTCCACAA

nezn n
AH158251.2 TCARTCTGAACACTATATTTCTAGTCARCAGCGTTGCTCATATGTGGGGGTATARACCT TATGACARGAACATAGCTCCARCACAGAAT TATATAGCARCAT TCGCCACATTAGGCGAAGGTTTCCACAR
Consensus TCaaTCTGAACACTacATTTCTAGTCARCAGCGTTGCTCATATGTGGGGGTATARACCT TATGACARGARCATAGCTCCARCACAGAAT TATATAGCARCAT TCGCCACATTAGGCGARGGTTTCCACAR

911 920 930 940 950 960 970 980 990 1000 1010 1020 1030 1040

[}
nezn n  CTACCATCACGCATTTCCTTGGGATTATCGTGCCTCGGAACTTGGARRCART TATCTTARCTTAACGACCARGTTCATAGATTTCTTCGCCTGGAT TGGCTGGGCTTATGATTTGARAACGGT TCCTGAA
AN158251,2 CTACCATCACGCATTTCCTTGGGATTATCGTGCCTCGGAACTTGGAAACARTTATCTTARCTTAACGACCARGTTCATAGATTTCTTCGCCTGGAT TGGCTGGGCTTATGAT TTGARAACGGT TCCTGAA
Consensus CTACCATCACGCATTTCCTTGGGATTATCGTGCCTCGGAACTTGGAARCARTTATCTTARCTTARCGACCARGTTCATAGATTTCTTCGCCTGGATTGGCTGGECTTATGATTTGARAACGGTTCCTGAA

1041 1050 1060 1070 1080 1090 1100 1110 1120 1130 1140 1150 1160 1170
1 1

nezn n GATCTGCTTCAGARARGGATGGAGAGAAC TGGTGACGGTACCARTCTTTGGGGGAGGGGTGATARGAACATGARARARGATTATGTGARATCTACAGATGTCCATGAATGAC TCGAGE ————————-—
AN158251,2 GATCTGCTTCAGARARGGATGGAGAGARC TGGTGACGG TACCARTCT TTGGGGGAGEEG TGATAARGAACATGARARARGATTATGTGARATCTACAGATGTCCATGARTGAATCATGTCATGTCARGART
Consensus GATCTGCTTCAGARARGGATGGAGAGAACTGETGACGGTACCARTCTTTGEGEGAGGEGTGATARGAACATGARARARGATTATGTGAARTCTACAGATGTCCATGARTGAATCaake. .

1171 1180 1190 1200 1210 1220 1230 1240 1250 1260 1270 1280 1290 1300
1 1

nezn n ATGCATCTAGAGGGCCGCATCATGTAATTAGT TATGTCACGCT TRACAT TCACGCCCTCC -
AH158251.2 GAATAACCCATAATARTTAATGTTACAGATATTATACTAACAARGGTACARARATGTAGAGAARTAGTGT TTGGGTARGGCARGAC TATAT TGTCAGAGTARTAATTAGAAARGATACTTCTCCCAGTA
CONSENSUS  eeveeeeeecescscscscssssnsnsssssssssssnsnnnsl AgGcAcaafaflgigacacfaaaaliTaaTTaGgTRalGgCAaGacTACAT TecaCacacTaa

1301 1310 1320 1330 1340 1350 1360 1370 1380 1390 1400 1410 1420 1430
| I

nezn n CCCCACATCCGCTC TARCCGARARGGAAGGAG === === == = mm =
AH158251.2 ACGTACAATATATGTATGCGGTTTTTTATGATAGCTTTCCTATTTAGTGGTARGGTGCARATTAAT TGGACTTTGCGACCTARC TGACCGARA GTTTTTGCTGATATTTATATGATAA

CONSENSUS  4.vsssssssssssssrssssrssssssssssrsarsrssssssssrsrssrsrssssssssrassssssslCOcalaalleaalTaNCCGARAEAGAAGARA, . varsrrarsrsrrsrsrarssses

1431 1440 1450 1460 1470 1480 1490 1500 1510 1520 1530 1540 1550 1560
| I

nezn n
AH158251.2 TAATATCGAATTGAATTTTTATTCATTTARTCGCTATTTTTTTTITTATATICTICTICTICTTITTATATTATTGCTGCCACCGTTTATGTGTCGATGATT TTGCCARTGTTGAGTARTARTCTCAGGTAR
Consensus

1561 1570 1580 1590 1600 1610 1620 1630 1640 1650 1660 1670 1680 1690
1 1

nezn n TTAGACARCCTGAAGTCTA
AH158251,2 TAATTGCAGTTTCCGTARTATACATATATTGTAATTTTCTTTGTACAGCAGATACARRACARARAGAARC TARAACT TTTTARATATTGAAGACTCTTGAGAGATGARACCT TGCTAARATACTTCTGTC
Consensus .. ..TTagAafaacTGAAGalTa. .




DU7: Primery a RE analyza

1) Zjistéte, zda a kolikrat stépi celou sekvenci vaseho genu enzymy: Xhol, BamH]I, Sacl
(vezmu mRNA — jeji FASTA formdt vloZim do SMS/RestrictionSummary a vyberu potfebné RE)

e Xhol (c[tcgag) — nestépi
e BamHlI (g|gatcc) — nestépi
e Sacl (ccgc|gg) — nestépi

2) Navrhnéte primery tak, aby se vase kodujici sekvence (CDS) dala vloZit do plasmidu pUC18

MCS restriction enzymes

Hindlll

RE Hincll neni vhodny

danou sekvenci
v misté gty|[rac

Acc65l
Kpnl
Ecl13611
Eco24|
Sacl
EcoRI
Xapl

Zkontrolujte, které RE budou vhodné z nabidky MCS (nebude-li mozZné vasi sekvenci vloZit do
tohoto plasmidu, navrhnéte primery pro kédujici oblast NQO1)

Restrikéni enzymy MCS vhodné k pouZiti: Hindlll (alagctt), Pstl (ctgcalg), Sall (g|tcgac), Xbal (t/ctaga),
BamHI (g|gatcc), Smal (ccc|ggg), Kpnl (ggtac/c), Sacl (gagct|c), EcoRl (g|aattc)

Navrhnéte F a R primer tak aby Tm nebyla vétsi neZ 65°C
(primery mazu navrhnout a jejich vliastnosti porovnat pres OligoCalc nebo Primer Blast)

o Forward primer: ATG AGC ACT GAA AGC ATG ATC (Tm =57,5°C)

base codes .
[ATG AGC ACT GAA AGC ATG ATC Melting Temperature (Tp) Calculations
1 50.5(°C (Basic)
Reverse f03is: Ig 57.5|°C (Salt Adjusted) I
BT CRT GCT TIC AGT ECT CAT 3 52.26|°C (Nearest Meighbor)

o Reverse primer: TCA CAG GGC AAT GAT CCC AA (Tm = 58,4°C)

Nucleotide base codes . »
TG GGA TCA T1G COC TGT GA Melting Temperature (Tpy) Calculations

1 51.8|°C (Basic)
2 58.4|°C (Salt Adjusted) I
3 52.38| °C (Nearest Neighbor)

Reverse Complement Strand(5"to 3') is:
ICA CAG GGC AAT GAT CCC AR




Pokud bychom chtéli proces dokoncit, je tfeba k danému primeru vybrat restrikcni enzym z nabizenych MCS. Pro forward primer vybirdm ze
spodni ¢asti nabidky, pro reverse primer z ¢dsti horni:

Primery — findIni ¢dst:

° Forward primer: ATG AGC ACT GAA AGC ATG ATC
o  zvoleny RE: EcoRlI (Stépi v misté g/aattc)

variabilni nukleotidy: pr. AAA

O O O O

(T, = 64,6°C)
° Reverse primer.‘ TCA CAG GGC AAT GAT CCC AA
zvoleny RE: Hindlll (stépi v misté a|agctt)

o variabilni nukleotidy: AAA
o celd sekvence: AAA AAG CTT TCA CAG GGC AAT GAT CCC AA (Tm = 67,4°C)
o dand sekvence primeru urcend pro vklad do plasmidu: AAA AAG CTT TCA CAG GGC AAT GAT CC

(T, = 64,6°C)

Pokud bychom tvorili primery skrze Primer Blast, nabizelo by se nékolik moZnosti primer(. V tomto pripadé moZnosti TNF se nabizi 6 pdru
primerd. U zvolenych primerd Ize vidét jednotlivé charakteristiky viz obrdzek.

© Graphical view of primer pairs

=) 2 uM_000594.4 - | Find: v | Qo a @ i = T AoTooks ~ | R Trads - & P~

(0) Primer pairs for job X15BuMNazvIpzMvJIxqnv-Tyy_smRoeXUkA L e ®
Priner 1= =
Frimer 2 E—
Friner 3 o m—— Friner 4 E——
Priner § Emgm————
Primer 6 Em———]
122 |15 |2a8 |zs8 |20 |358 |4t 452 |5e8 |ss8 JEEE) |558 |7 |7sm |2ma |85 |oam |35
NM_000594.4: 72..983 (912bp) s #Tracks shown: 3/5

©Detailed primer reports

Primer pair 1

Sequence (5'->3') Template strand Length Start Stop Tm GC%  Self complementarity Self 3' complementarity
Forward primer GTGACAAGCCTGTAGCCCAT Plus 20 431 450 60.04 5500 6.00 2.00
Reverse primer CAGACTCGGCAAAGTCGAGA Minus 20 847 828 59.76 55.00 6.00 3.00
Product length 417

Products on intended target
=MM_000594 .4 Homo sapiens tumor necrosis factor (TNF), mRMA

product length = 417

Forward primer 1 GTGACAAGCCTGTAGCCCAT 20
Template . B 450
Reverse primer 1 CAGACTCGGCARAGTCGAGA 20
Termplate B47 i iiiei e 828




DU 8: gqPCR primery, kontrola primerf

1) Navrhnéte primery programem Primer3 na ,vas“ gen, tak aby nebyly ve vldsenkovych oblastech
(specifické byt nutné nemusi).
Prdce s programy mFOLD (program pro predikci sekunddrni struktury) a Primer3 (program pro navrZeni dvojice primeru dle zadané sekvence).

a) mFOLD - pro zobrazeni vidsenkovych oblasti; vkidddm FASTA formdt CDS sekvence ,svého” genu = TNF; folding temperature = 60°C; cilem
je vybrat potencidlni oblast bez vidsenek, pro kterou bychom ndsledné dokazali vytvorit adekvatni primery; se

L% ) — Q ¢ 14 (A_;%) Jedind potencidini oblast
0N Pt bez vidsenky pro ndvrh
\u\}; 4 .
%‘3\\ Q%\& [g\_\ primerd.
N .
x%g f-’
c‘f po uprave teploty
1 foldingu na 60°C
O
sekunddrni e Q\
struktura pri ) ~
teploté foldingu ‘f MM_____W,/’
37°C ‘ 4
: A
.},»5_
Q ‘}lr
e '%j
by

b) Primer3 — navrzeni dvojice primerti

Pro dany gen nelze konstruovat primery nezasahujici do vldsenkové oblasti. Pro vytvoreni primeru bude forward primer zasahovat do
vldsenkové oblasti a budou rozvolnéna dalsi pravidla, konkrétné pomér G/C (zvyseni maximdlniho limitu na 90 %), zkrdceni minimdlni velikosti
primeru (z 18 na 15 nukleotidd). Product size ranges nastavena na 50-150. Included region = oblast, ve které je vhodné mit primery, tedy
nevldsenkovd oblast (pozn. nejednd se o Ciselné rozmezi prvniho a posledniho zvoleného nukleotidu, ale pocdtecni nukleotid + pocet nukleotidi
za nim.)

Konkrétnl'zmény v apl,kac, 181 GRAGAGTTCCCCAGGGACCTCTICTCTARTCAGCCCTCTGGCCCAGGCAGTCAGRTCATCT

e included region: 430, 70
(resp. rozmezi nukleotidd 430 — 500)

e primer size: minimum 15 301 CAGCTCCAGTGGCTGAACCGCCGGGCCARTGCCCTCCTGGECCAATGECETGGAGCTGAGR
o primerGCZ%:maximum 90 T
. 361 GATAACCAGCTGGTGETGCCATCAGAGGGECCTGTACCTCATCTACTCCCAGGTCCTCTTC
e  product size ranges: 50-150
421 ARGGGCCAAGGCTECCCCTCCACCCATGTGCTCCTCACCCACACCATCAGCCGCATCGEC
......... FEEIEIIESEIEIIR LLLLCLL
Forward primer:
, , 481 GTCTCCTACCAGACCAAGGTCAACCTCCTCTCTECCATCAAGAGCCCCTGCCAGAGEEAG
5-GCTGCCCCTCCACCC-3 rrrrrr ey
541 ACCCLRGAGGGEECTGAGGCCAAGCCCTGETATGAGCCCATCTATCTGEGAGGEEETCTTC
. CTGEAGRAGEETGACCEACTCAGCGCTGAGATCAATCEGECCCGRCTATCTCGACTTT
Reverse primer: |t
‘ ‘
5-TCTGGTAGGAGACGGCG-3 661 GCCGAGTCTGGGCAGGTCTACTTTGGGATCATTGCCCTGTGA

KEYS (in order of precedence):
...... Vector sequence

Fr>>>> left primer

<<<<<< right primer

ADDITIONAL OLIGOS

start len tm gey any th 3' th hairpin seg
1 LEFT FRIMER 431 15 58.78 80.00 0.00 0.00 0.00 GCTGCCCCTCCRCCC
RIGHT FRIMER 433 17 57.61 64.71 4.80 4.80 0.00 TCIGGTAGGRGACGGCG

PRODUCT SIZE: 63, PAIR ANY TH COMPL: 15.78, PATR 3' TH COMPL: 12.16



c) Primer-BLAST - kontrola specificity vybranych primert

Vybrané primery nejsou specifické — mohly by zahrnovat amplifikaci i dalSich variant, jako napriklad: Homo sapiens
Dnal (Hsp40 member), transmembrane protein 63C (TMEM63C), sprouty related EVH1 domain containing 1 (SPRED1)
a spoustu dalsich.

'Graphical view of primer pairs

2 NM_000594.4 ~ | Find:

Template

vlepla =

[z |25 460

@ i 2= =

|sen

xTﬂDls' #Tracks' l:e‘ Do

|10@ |52 |258 |45@ |s5e e |58 |7ee 75@ [EEa |52 [ze8 |52

Genes | | #®
THF

NP _BB@5352

=x<on [
exon I

(U) Primer pairs for| job wBkcJP189VTSavBv_{) TXYcUxW-gB35yqw | "

Priner |

|10@ |2 |52

NM_000534.4: 72..983 (912bp)

] 208 |252 [ze2 |58 480 |45@ |see |sse |7ee 758 [EEa |es2 [se8

§ # Tracks shown: 3/6

|52

'Detailed primer reports

Primer pair 1

Sequence (5'>3) Template strand Length  Start Stop Tm GC%  Self complementarity Self 3' complementarity
Forward primer GCTGCCCCTCCACCT Plus 15 608 622 56.78 60.00 3.00 0.00
Reverse primer TCTGGTAGGAGACGGCG Minus 17 670 654 5761 6471 4.00 3.00

Product length 63

Products on intended target
=NM_000594.4 Home sapiens tumor necrosis factor (TNF), mRMNA

product length = 63
Forward primer 1
Template 608

GCTGCCCCICCACCC 15
............... 622
TCTGGTAGGAGACGECE 17
654

Reverse primer 1
Terplate &70

2) Zkontrolujte primery pro GAPDH z publikace (sekvence k nalezeni v Supporting information 1 - u
¢lanku): MultAlin, Primer3, mFOLD, specifita?

Potrebné informace:
e  sekvence:
e  primery (zaddni v 5-3‘ sméru):
forward: GGTATGTCCTTCCGTGTTCC
reverse: AGTTCTTCCGATAGTTCCGC (komplementdrné pavodni retézec: TCAAGAAGGCTATCAAGGCG)

O
O

a) MultAlin: srovndni organismu a primert — jestli jsou opravdu vhodné pro pouZiti v dané sekvenci, kde primery zacinaji

Primery odpovidaji dané sekvenci; forward primer: 802-821, reverse primer: 887-906

651 GEO 670 680 690 700 10 720 730 740 750 760 770 780
1 1
GAPDH TGCCATCACTGCCACCCAAAAGACTGTTGATGGACCCTCGAGCAAGGACTGGAGAGGTGGCAGGGCTGCARGCTTTARCATCATTCCGAGCAGCACTGGTGCTGCCAAGGCTGTTGGTARGGTTCTTCCT
forward
reverse
COMBENSUS  cervnnsssssronsssssssssassssssssssensssssstsssetsssssssssnntssssttsssetssssstsssettssssststenttstsstsssnttttssttssnnttsssstsssnnss
781 790 800 810 820 830 840 850 860 870 880 890 900 910
1 1
GAPDH GAGTTGAACGGCAAGCTTACCGGTATGTCCTTCCGTGTTCCCACTRTGGATGTGTCAGTTGTTGATCTCACTGTTAGAACTGAGARGGCTGCATCATATGATGACATCAAGARGGCTATCARGGCGGCAT
forvard GGTATGTCCTTCCGTGTTCC
reverse TCARGARGGCTATCAAGGLG
CONSENSUS sevvevssssssnssssssss grbabpbocbboo b gl bCC . st i ittt sttt stasssssssssasssassssssasssassssssasssnsssnss btcaagaaggctatcaaggeg....
911 920 930 940 950 960 970 980 990 1000 1010 1020 1030 1040
1 1
GAPDH CTGAGGGAAGTCTTARGGGTATCATGGGCTATGTTGAGGAAGATTTGGTCTCCACCGACTTTGTTGGTGACAGCAGGTCGAGCATCTTTGATGCCAAGGCTGGAATCGCTCTTAACGACCACTTCGTCAR
forvard
reverse

Consensus



b) mFOLD: kde jsou oblasti vidsenek, kde naopak ne a jestli primery nezasahuji do jejich oblasti

760 770 ,
.-CAAGGCTETTGETA  TT N S .
RGE N Ly
TCC © e ~
L TT ,»'! \
780 / AN
o \
/ kY
Y \
790 800 810 820 830 840 850 260 870 N \
. —GAGTTGRAACGGCAAGCTTACCGEGTATGTCCTTCCEGTGTTCCCACTGTGEATGTGTCAGTTGTTGATCTCACTGTTAGRACTGAGRAGGCTG n L/“| ‘l
CATC T 4 T
GTAG A A [
\ T A I
880 \ /
\X p
890 500 910 920 850 950 a70 . 4,/‘
. —ACATCARGAAGECTATCARCGCCECATCTGAGEGAAGTCTTAAGEGTATCATEGECTATE! GAAGATTTGETCTC i ~ ¥
CACCGAC \ o T
GIGETIG T
\ T
v . v . .
<Ly 22l Navrzené a pouzivane primery
.-ACAGCAGGTCGR  CT
v .
S GADPH neleZi v oblasti
Y e=oo=omsos=s GT ,
1000 vldsenek.

c) Primer3: viozit sekvence obou primerii a podivat se, jak jsme na tom

nastavené podminky:
o left (forward) primer: GGTATGTCCTTCCGTGTTCC

e right (reverse) primer: CGCCTTGATAGCCTTCTTGA (aby byla zachovana podminka pro zaddni right primer, tzn. 5-3° on opposite strand)
e product size ranges: 50-150

TCCRACCGACTTTGTTGGTGACAGCAGGTCGAGCATCTTITGATGCCRAAGGCTGGRATCGCT [l
CTTRACGACCACTTCGTCAAGCTTGTCTCGTGGTACGATAACGAGTGGGETTACAGCARC
CGTGTTGTCGACCTGATCCGCCACATGGCCARGACTAAGTAGTTGCGTTTCGCTTCACAT
GETTTTACCGATCACGTGGCCGAGTTGGAGACGAGCCTGCTTGTGTATGCCAAGAATARR
TGTGGEATGETGTCGCCAGACGCCTGGTTCATGCTAGT TGGACATGAGTTGCCTTCTGTTT
TCCTATCTAGTACCTGIAACGGAGTIGCTAATTAAGTGCTCTTTCTIGCTTGTGAAGARTA v
TCARACGTTCGGECECAGICGTAGTTICICTATTATCIGGTIGGTICCATATATGCGCAT

Pick left primer, or use left primer below|| (] Pick hybridization probe (internal oligo), or use oligo below

Pick right primer, or use right primer below (5" to 3' on opposite strand)
|GGTATGTCCTTCCETGTTCC | \ |

CGCCTTGATAGCCTTCTTGA |

721 AGCTTTARCATCATTICCGAGCAGCACTGEIGCTGCCARGECTETTGETARGETICTTICCT

781 GRGTTGRACGGCRARGCTTACCGGTATGTICCTTCCGTGTICCCACTETGEGATGTGTCAGTT

Pozice forward a reverse PR R e S e

primerd

841 GITGATCICACTGTTAGAACTGAGALGGCTGCATCATATGATGACATCARGRAGGCTATC
S 55

901 AAGGCGGCATCTGAGGGRAGTCTTAAGGGTATCATGGGCTATGTTGAGGRAGATTTGETC
RS S 4 44

961 TCCACCGACTITGIIGGTGACAGCAGGTCGAGCATCTTTGATGCCRAGGCTGGRAATCECT

Primer3 Output

PRIMER PICKING RESULTS FOR 3.GAPDH

Template masking not selected

NHo mispriming library specified 4 H

Using l-based sequence positions ZVO/ene prlmery

CLIGC start len tm gctd any th 3' thjhairpinj|seq v. . .
LEFT PRIMER 802 20 57.98 55.00 0.00 0.00 0.00|GGTATGTCCTTCCGTGITCC nebudou tvor’t halrp,ns
RIGHT PRIMER 906 20 57.68 50.00 0.00 0.00 0.00|CGCCTTGATAGCCTTCTTIGA

SEQUENCE SIZE: 1379

INCLUDED REGION SIZE: 1379

PRODUCT S5IZE: 105, PAIR ANY_TH CCMPL: 0.00, PAIR 3'_TH CCMPL: 0.00

d) Primer-BLAST: k ovéreni specifity primer(i

V diisledku nepfitomnosti sekvence tohoto druhu v databdzich nelze ovérit specifitu primeru.

Zhodnoceni primert: Dle vyse uvedenych kritérii Ize rici, Ze vybrané primery pro sekvenci GAPDH u druhu
Stipa grandis jsou vhodné, tj. odpovidaji sekvenci daného druhu, neleZi v oblasti vidsenek a nebudou tvofit vidsenky.

Nevhodnost primert by mohla vyloucit jejich nevhodnd/nizkd specifita, kterou vsak nelze v dusledku nepfitomnosti
sekvenci druhu Stipa grandis v databdzich posoudit.




DU9: Navrh primerti

1) Navrhnéte mutacni primery pro mutaci 100. aminokyseliny "vaseho" proteinu:

Identifikujte 100. AMK (X), zapiSte pldnovanou mutaci ve tvaru: X100G

Identifikujte prislusny kodon

Pro identifikaci 100. AMK (X) vyuZivdam program SMS Range Extractor Protein. Vkladdm FASTA formdt sekvence ,,svého” proteinu a zaddvdm
hodnotu 100 (jako 100. aminokyselina).

Sequence Manipulation Suite:
Range Extractor Protein

Po proveden/ identifikace Range Extractor Protein accepts a protein sequence along with a set of positions or ranges. The residues corresponding to the positions or ranges are |
I v sequence, a set of FASTA records, as uppercase text, or as lowercase text. Use Range Extractor Protein to obtain subsequences using position informat
bylo zjisténo, Ze 100. AMK

Paste a raw sequence or one or more FASTA sequences into the text area below. Input limit is 500,000,000 characters.

je Glycin. JelikoZ ale chceme SR0T77150.1 TNF [Homo sapiens] -
. . P MSTESMIRDVE LAEEALPEKKTGGPQGSRRCLFLSLESFLIVAGATTLFCLLHFGVIGPQRE
simulovat  mutaci prave EFPRDLSLI

YLIYSQVLF
KGQGCPSTHVLLTHTISRIAVSYQTEVNLLSATKSPCQRETPEGAEAKPWYERPTYLGGV]
KGDRLSA

. ., v . . SPLAQAVRSSSRTIPSDKPVAHVVANPQAEGOLOWLNRRANALLANGVELRDNQLVVPSEGL
jako zaménu za Glycin, je \

treba zvolit jinou neZ 100.
AMK.

Urcena 10. AMK

Submit Clear Reset Range Extractor Protein results

esults for 233 residue sequence "AQY77150.1 INF [Homo sapiens]” starting "MSTESMIRDV"

Sequence Manipulation Suite:
Range Extractor Protein

Range Extractor Protein accepts a protein sequence along with a set of positions or ranges. The residues corresponding to the positions or rang
sequence, a set of FASTA records, as uppercase text, or as lowercase text. Use Range Extractor Protein to obtain subsequences using position i

Paste a raw sequence or one or more FASTA sequences into the text area below. Input limit is 500,000,000 characters.

>AQY77150.1 INF [Homo sapiens] A . .
MSTESMIRDVELAEEALPKKTGEPQGSRRCLFLSLFSFLIVAGATTLFCLLHEGVIGEQRE 10. AMK je Valin, Ize tedy
EFPRDLSLI ) .
SPLAQAVRSSSRTPSDREPVAHVVANPQAEGQLQWLNRRANALLANGVELRDNQLVVESEGL simulovat mutaci.

YLIYSQVLF

KGQGCPSTHVLLTHTISRIAVSYQTRVNLLSATIKSPCQRETPEGAEAKPWYEPTYLGGV!

LEKGDRLSA

Enter the residue positions or ranges to be extracted. Use ".." to represent a range, and use a comma t
place of digits, o represent the
of a sequence, the range '(end

center, (center + 1)..(center +
—

Submit Clear Reset

rate entries. The words 'start’, 'end

., Sequence Manipulation Suite - Mozilla Firefox -
bioinformatics.org

Range Extractor Prote

+ Sequence segments sho or 233 residue sequence "AQY7T7150.1 TNF [Homo sapiens]" starting "MSTESMIRDV"

10. AMK = Valin
planovana mutace: V10G

SECOND BASE
V dalsi fazi budeme identifikovat prislusny kodon. VyuZit opét SMS Range Extractor — UUY Phemt- g |UC ¥ 9 cgeme €
ale DNA. Dosazuji FASTA formdt CDS sekvence mRNA. Pokud bych identifikovala 100. OAY i [ [ 8 o
aminokyselinu, volila bych rozsah nukleotidové sekvence 298..300. JelikoZ mé ale zajimd | ., goe M | €€ -
10. aminokyselina, rozsah upraven na 28..30. ? ! il 1 el MR | i %
Musi se shodovat kodon s produktem, tedy vyslednou aminokyselinou z pfedchoziho B‘ L N k serine § E
kroku. Ovéreni sprdvnosti napfiklad s pomoci této tabulky. ; . ol i i
¢ " Asparticacid D | °7

Sequence Manipulation Suite: il ¢ — Siiaiscd b

Range Extractor DNA

Range Extractor DNA accepts a DNA sequence along with a set of positions or ranges. The bases corresponding to the positions or ra
sequence, a set of FASTA records, as uppercase text, or as lowercase text. Use Range Extractor DNA to obtain subsequences using p

Paste a raw sequence or one or more FASTA sequences into the text area below. Input limit is 500,000,000 characters. ; ;
>NM_000594.4:178-879 Homo sapiens tumor necrosis factor ~ VyS/edny kodon GTG

(INF), mRNZ L, 3
ATGAGCACTGAARGCATGATCCGEGACGTGEAGCTEECCGAGGAGECGCTCCCCAAGRAGR OdeVIdG Valinu.

CAGEGGEEGC

CCCAGGECTCCAGGCEGTGCTTGTTCCTCAGCCTCTICTCCITCCTGATCGTGGECAGGCGC

CACCACECT

CTTCTGCCTGCTECACTTTEGAGT GATCGGECCCCCAGAGECARGAGTTCCCCAGEEACT, L,
Enter the base positions or ranges to be extracted. Use " fo represent a range. and use a comma o sej € entries. The words 'ste Mutace by se dala Jinym
of digits, to represent the i ° vy
e v omd 3| @ Ssauence Manipulton S - Mile Firfox zplsobem zapsat rovnéz:

*_c;lit;r £ 1).{center + 30y can @ bicinformatics.org V(GTG)lOG(GGC)

Submit Clear Reset

Range Extractor DNA re:

« Obtain basesm)mme% saplts for 702 residue sequence "NM_000594.4:178-879 Homo sapiens tumor neczos
« Sequence segments sh



- navrhnéte mutacni primery se zaménou v glycin (GGC)

Pro ndvrh mutacnich primert vychdzim z programu SMS Range Extractor DNA; vloZeni FASTA formdtu CDS sekvence. Pro ndvrh mutacnich
primerd je nutno vybrat 5 kodont pred mutaci a 5 kodont za mutaci, pro 10. aminokyselinu tak volim rozmezi 13..45.

Sequence Manipulation Suite:
Range Extractor DNA

Range Extractor DNA accepis a DNA sequence along with a set of positions or ranges. The bases corresponding to the positions or ranges are returnec
sequence, a set of FASTA records, as uppercase lext, or as lowercase text. Use Range Extractor DNA fo obiain subsequences using position informatior

Paste a raw seguence or one or more FASTA sequences into the text area below. Input limit is 500,000,000 characters.
>N'M_000594.4:1787579 Homo sapiens tumor necrosis factor ~
(TNF), mRNZ
ATGAGCACTGARAGCATGATCCGGGACGTGGAGCTGGCCGAGGAGGCGCTCCCCARGRAGR . . R
CAGEGGEGC sekvence 5 kodonu pred, GTG, 5 kodoni za
CCCAGGGCTCCAGGCGGTGCTTGTITCCTCAGCCTCTTICTCCTTCCTGATCGTGGCAGGCGE

CRCCACGCT
CTTCTGCCTGCTGCACTTTGGAGTGATCGGCCCCCAGAGGGAAGAGTTCCCCAGGGACT

Enter the base positions or r. e Heat "t ot + !
of digits. to represent the beg ‘ Sequence Manipulation Suite - Mozilla Firefox
sequence, the range '(end - 3

center + 1)..(center + 30)' ca

Submit | | Clear | | Reset | Range Extractor DNA results

bioinformatics.org o @ Ty

« Obtain bases from the |
= Sequence seaments sh

AGCATGATCCGGGACGTGGAGCTGGCCGAGGAG

V ndsledujicim kroku se vrdtim k FASTA formdtu CDS — zvolim Graphics; v policku Find vyplnim sekvenci z predchoziho kroku
(AGCATGATCCGGGACGTGGAGCTGGCCGAGGAG). Dalo by se oznacit za urcity kontrolni krok (vizualizace sekvence).

Homo sapiens tumor necrosis factor (TNF), mRNA

MNCBI Reference Sequence: NM_000594.4
GenBank FASTA
Link To This View | Feedback

] oo MJ 1300 1400 500 600 700 800 300 Nk 1100 1,200 1300 1200 1500 | 1E7E
o

5 2 nm_oooss4.a - | Find: M E=[=1CY BlEY =F A Tools - | L Tracks » @ 7 -

|5_ &= £ —— 2] Eza |

sekvence

dany kodon pro mutaci

sc_feature Feafures L

[Warmimy: Mo reck dats

®
1L - Search Results EIES
NM_000534.4: 185..226 (42bp)

Features Components + Sequence Tracks

Label = From To Strand
AGCATGATCCGGGACGTGGAGCTGGCCGAGGAG 190 222 Paositive

Ndsledujicim krokem bude manudlni mutace Valinu (V) za Glycin (G), respektive GTG 2GGC.
Fyziologickd sekvence: AGCATGATCCGGGACGTGGAGCTGGCCGAGGAG
Mutovand sekvence: AGCATGATCCGGGACGGCGAGCTGGCCGAGGAG

Oligo Calc: Oligonucleotide Properties Calculator

Enter Oligonucleotide Sequen Enter Oligon
calculati
Nucleotide base codes Nuclectide base codes
AGC ATG ATC CGG GAC|GGC|GAG CTG GCC GRAG GAG CTC CTC GGC CAG CTC|GCC|GIC CCG GAT CAT GCT
Forward mutacni primer @ Reverse mutacni primer @
Reverse Complement Strand(5'to ) is: Reverse Ct Strand(5' to 3') is:
CIC CTC GGC CAG CTIC GCC GIC CCG GAT CAT GCT AGC ATG ATC CGG GAC GGC GAG CIG GCC GAG GAG
Mutacni primery:

e Forward (F): 5“AGC ATG ATC CGG GAC GGC GAG CTG GCC GAG GAG-3*
e Reverse (R): 5-CTC CTC GGC CAG CTC GCC GTC CCG GAT CAT GCT-3*



2) Podivejte se, zda jsou pro ,vas“ gen predikované néjaké konzervované mikroRNA.
Pro TNF jsou zndmy 2 konzervované mikroRNA (shodnych 6 nukleotidi): miR-130-3p/301-3p/454-3p; miR-181-5p
Human TNF ENST00000449264.2 3'UTR length: 799

ENSTO
t t t t t t t |
100 200 300 400 fa1e] 00 FO0 o]
Conserved sites for niRNA fanilies broadly conserved anong vertebrates
miR-161-5p
[Show poorly conserved sites for miRNA families conserved ameng vertebrates]
[Show conserved sites for miRMA families conserved only ameng mammals]
[Show poorly conserved sites for miRMA families conserved ameng mammals] Key:
{g::: ::: ::: ztsrilr»mgl‘REIssE sn:ua‘tstmns. maost of which s:;ﬁ‘l;llf:tnslgqsu.sncss or RNA fragments Sites with higher pmbabl'lltyof preferential conservation .
misannctated a5 miRNAs] W 8mer [l 7Tmer-m& [l 7mer-A1 [l non-canonical
[Downlosd SVE image of miRNA sites] Sites with lower probability of preferential conservation
[View table of miRMA sites] M émer [l Tmer-m8 [l 7mer-A1 [l non-canonical
[View human genome browser {hg19)]
[Show all species]
-- - -..430 “cn
Human — A-U-—GGAG— GUG: AUURTU; T-T
Chimp ————-A-U--GGAG-——--CCAGCUCCCUC-UAUUTUAUGUUUGCAC-UD. GUG: LUUATUUA UUAU-—-UUATOUUR- T-T
Rhesus ————-A-U--GGAG———--CCAGCCCCCUC-UAUUUAUGUUUGUAC-TUU- Ui AUUATUTR UUAU-—-UUAUUAT— U-U
Squirrel ————-A-C——-AGGG———---CCAGCCCCCUC-UAUUUAUGGUUGCAC-UU-———AUG: AUURTTTA- UUAC-—--UURTOUUR- U-T
Mouse ——-—-A-C--AGAGCCAGCC----CCCCUC-UAUTUUATATUUGCRC T L TTUAT; T-L
Rat ———A-C-GGRAA———— C——--CCCCUC-UAUUUAUAATUGCAC-CT- GUG: LCUATUUA T-T
——CAGGGCCCCUC-UAUUUATAGUIGCAC-T6-——-GUGAUUATUGATUATTIA- L-T
£ D AUURTUAD: T
um- GUG ATUATTUA i
CCAGCUCCCUC-UAUTUUATATUIGCAC-TA- GUG ATUATUTA L
Dog —————-G-U--GGAG——-—-CCAGCUCUUCC-UAUUUAUGUUUGCAC-UU- GUG: AUUATUUA T
——CCAGCU-CCUC-URAUUUAUGUUIGCRC-TU- GUG: LUURTTTR- T
Elephant ———— ——-CGGGCCCCCUC-UATUUAUGUUUGUAC-TU- Jrc ATTUATTUA: L
Cpossum C———-C-C——CGAA———— GCEECUTCUGU-UAUTUATGATUGEAUALT-——-AUG GUURUTUR .
Hacaw
Chicken
Lizard
X. tropicalis
miR-130-3p/301-3p/454-3p
Com - .- - . A.c..gGgG. . ... CcagouCCCUC . UAUUUAUGUUUGCAC . UU. . . .GUG. .. ... . AITAIA - e oo aoa s UUAU. . .UUAUUUA. .. .. U.t
< >

Conserved

Predicted consequential pairing of target region (top) and e extr+ text++ Weighted nserved branc P,
miRNA (bottom) type score percentile context++ score len

Position 451-457 of TMF 3" UTR 5°*

hsa-miR-454-3p &0
Position 451-457 of TNF 3" UTR. 5°

hsa-miR-130a-3p 3!
Position 451-457 of TNF 3" UTR 5°

hsa-miR-130b-3p 3!
Position 451-457 of TMF 3" UTR 5°*

hsa-miR-3666 3!
Position 451-457 of TNF 3" UTR 5*

hsa-miR-301b-3p 3!
Position 451-457 of TNF 3" UTR. 5°

hsa-miR-301a-3p 3"
Position 451-457 of TNF 3' UTR 5°

hsa-miR-4295 3!

. - . UCCCUCUAUUUAUGUUUGCACUU. . .

[ARRERN!
UGGGAUAUUCGUUAUAACGUGRT

. UCCCUCURAUUUAUGUUUGCACUU. . .

(NN [ARNARY
UACGGGARAAUUGUARCGUGAC

. UCCCUCUAUUUAUGU-UUGCACUD. . .

I [ARNREY
UACGGGAAAGUAGUARCGUGAC

.+ - UCCCUCUAUUUAUGUUUGCACUU. . .

[RENREE
AGCCGUAGAUGUGARCGUGAC

. UCCCUCUAUUUAUGUUUGCACUU. . .

[ARNRNE
CGAARCUGUUAUAGUAACGUGAC

.+ - UCCCUCUAUUUAUGUUUGCACUU. . .

[RENREE
CGARACUGUUAUGAUALCGUGAC

. UCCCUCUAUUUAUGUUUGCACTUT. ..

[ARNRNE
UUCCUUUUGUARCGUGAC
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