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BACKGROUND INFORMATION

Bcl-2 produces a protein that inhibits apoptosis

Expression of Bcl-2 gene 1s regulated both
transcriptionally and post-transcriptionally

AU-rich element (ARE) recruits a number of
proteins that destabilize Bcl-2 mRNA

A 30 nucleotide region termed CA-repeated
Region (CAR) 1dentified by Jeong-Hwa Lee and

coworkers contributes to constitutive decay of
Bcl-2 mRNA 1n steady states



AIM

To 1dentify elements that regulate Bcl-2 mRNA
stability with the use of bioinformatics



FINDING BIBLIOGRAPHIC INFORMATION
AND FULL TEXT ARTICLES
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Mational Institutes of Health
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CA repeats in the 3'-untranslated region of bcl-2 mRNA mediate constitutive decay of bcl-2 mRNA.

Lee JH, Jeon MH, Seo ¥J, Lee YJ, Ko JH, Tsujimoto ¥, Lee JH.
Department of Biochemistry, The Catholic University of Korea, Seoul 137-701, Korea.

Abstract

An All-rich element (ARE) in the 3-untranslated region (UTR) of bcl-2 mRMNA has previously been shown to be responsible for destabilizing bel-2 mRMNA during a
AUF1 binding. In the present study, we investigated the effect of the region upstream of the ARE on bol-2 mRMNA stability using serial deletion constructs of the 3*-
nucleatides mostly consisting of the CA repeats, located upstream of the ARE, resulted in the stabilization of bcl-2 mRMNA abundance, in the absence or presenc
the CA repeats in terms of destabilizing bol-2 mRMNA was proven by the substituting the CA repeats with other alternative repeats of purine/pyrimidine, but this hai
-2 mEMA. CA repeats alone, however, failed to confer instability to bel-2 or gfp reporter mRMAs, indicating a requirement for additional sequences in the upstrear
deletion and replacement of a part of the region upstream of the CA repeats revealed that the entire 131-nucleotide upstream region is an essential prerequisite
destabilization of bcl-2 mRMNA. Unlike the ARE, CA repeat-mediated degradation of bcl-2 mREMNA was not accelerated upon apoptotic stimulus. Mareover, the upst
repeats are consernved among mammals. Collectively, CA repeats contribute to the constitutive decay of bol-2 mRMNA in the steady states thereby maintaining ap)
mammalian cells.

PWID: 15254553 [PubMed - indexed for MEDLINE] Free Article



FINDING BCL-2 GENE DNA SEQUENCE

gite (see Fig. 14; all nucleotide positions were based on the sequence of
accession number M13994 in GenBank™!). The PCR products were

NUCIEDtide Search:| Nucleatide |Z| Limits Advanced search Help
Alphabet of Life M13994 Clear

Display Seftings: [+ GenBank

Human B-cell leukemia/lymphoma 2 (bcl-2) proto-oncogene mRNA encoding bcl-2-alpha protein,

GenBank: M13994 1
FASTA  Graphics

Goto:

LOCTs HUMBCLZE 5086 bp mENL linear PRI 31-0CT-19%94

DEFINITICHN Human B-cell leukemia/lvmphoma 2 (bcl-2) proto-oncogene mBRNAL
encoding bel-2-alpha protein, complete cds.

ACCESSICH M139504

VERSICH M138%94.1 GI:1739366
EEYWCORDS alternative splicing; becl-Z-alpha protein; proto-oncogens.
S0OURCE Homo =sapiens (human)

CRGANISM Homo saplens
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostcomi:




Iource

ORIGIN

6l
121
181
241
301
3el
421
481
241
60l
66l
T21

781

1. .o0Uuoo

Sorganism="Homo =apiens™
fmol type="mRHL"
fdb_ﬁref="taxon:9636"
Sfmap="18q21.3"

1..5086

Sgene="BCL2"

1..5086

Sgene="BCLZ"
Sproduct="bclZa mEHAL"

14558..2178

Sgene="BCLZ"
/mote="bclZ-alpha protein®™
focodon start=1
Sprotein id="ARAS1B13.1™
/db xref="GI:179367"
Sdb ®ref="GDE:E00-11%-031"
ftIEHSlatiDn="HRHRGRTGYDNREI?HKYIHYKLSQRGYEWDAGDVGAAFFGAAP
LPCEIFSSQPGHTPHPAL SEDFVARTSFLOTPAL PGARAGEAT. SEFVPEPVVHLALRQAGD
DFSERYRGDFAEMSSOLHLTPFTARGRFATVVEELFRDGVHNNGRIVAFFEFGGVHCVE
SVHEEMSPLVDNIALWHMTEYLNRHLATWIODNGGWDAFVELYGPSHEPFLFDESWLSLE

TLLSLATLVGACTTLGAYTL.SHE"

710 bp upstream of 5stI site.

gogocoogooo
gtggococogo
toccctgoogy
cocgtagtogo
gogtgcgccg
atccttttta
cocctogoocgo
toctgootto
agaagacgat
coctggggagg
gogogogtat
gaasattgta
cogogttggga
agatcctoct

ctococgocgooy
cgocgoctgooy
cggoccgtocag
gocogoccgogo
gtoggotgca
ggaaaagagy
accacacaca
atttatccag
tococtgootoc
cgtgaagogyg
aaattgoocga
attcatctgeo
ttoctgogga
aatttttact

coctgocogoo
cogoogoogo
cgotoggagso
aggaccagga
goggaagagg
gaaaaaataa
gogogggott
cagocttttog
gtocococggot
tocococghggat
gaaggggaaa
cgocgoogot
ttgacattto
cococtotoooo

cgocogoogo
tgoccagogaa
gaactgcogog
ggaggagaaa
gogtccagoy
aacccoctoooo
ctagcgotog
gaaaatgoat
cocttcatogt
agagattcat
acatcacagyg
goccaaaaasa
tgtgaagocag
cocgactcotyg

gotocococgooo
gotgccggog
acgggaggteo
gogtgcgcag
gggagaactt
caccacctoc
gocaccggogg
ttgotgttog
coccatctooo
gootgtgtoco
acttctgoga
aactocgagoct
aagtctggga
attcattggyg

gocogototoo
ctocgggoco
coggaggoga
cccggaggog
cgtagcagtc
ttotococoocac
gocaggogoyg
gagtttaatc
ctgtctctct
gCcgocgtgtgt
ataccggact
cttgagatct
atcgatctgg
aagtttcasza

Link to protein
sequence

DNA

/ Sequence



BCL-2 PROTEIN SEQUENCE

F—j MCBl Resources [¥] How To [+

Protein search: Protein |E| Limits Advanced search Help

Translations of Life | Clear
.  Settings: _

Display Setftings GenPept ORIGIN

bcl2-al

ha protein [Homo sapiens]

1 mahagrtgyd nreivmkyih yvklsqrgyew dagdvgaapp gaapapgifs
6l asrdpvarts plgtpaapga aagpalspvp pvvhlalrga gddfsrryrg

121 ltpfrtargrf atvveelfrd wgrivaf fef ve svnremsplv
GenBank: AAASTE13.1 181 1n§h1ht31q dnggwdafve ﬂmgpgmrplf dfsgmtl 1slalvg§ci
FASTA  Graphics i
Go to:
LOCUS ALASI813 239 aa linear PRI 31-0CT-19%94
DEFINITICHN belZ-alpha protein [Homo sapiens].
BCCESSICH ALRSI1813
VERSIOH AAA51813.1 GI:179367
DBSCURCE locus HUMBCLZA accession M13994.1
EEYWORDS .
SCURCE Homo =apiens (human)
CRGANISM Homo saplens
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Euarchontoglires; Primates; Haplorrhini;
Catarrhini; Hominidae; Homo.
REEFEEEHNCE 1 [residues 1 to 239)
AOTHCRS Tsujimoto,¥Y. and Croce,C.M.
TITLE Analysis of the structure, transcripts, and protein products of
bel-2, the gene involved in human follicular lymphoma
JOURNAL Proc. Watl. Acad. Sci. U.5.A. 83 (14), 5214-5218 (1986)
FUBMED 3523487
COMMENT Clean copy sequence for [1l] kindly provided by Y.Tsujimoto,

10-FEB-1587.

zgqpghtphpa
dfaemszglh
dnialwmtey
tlgaylshk




IDENTIFICATION OF ARE AND CAR
REGIONS

o repeats (Mobyle portal)

o fuzznuc (Emboss)




| ” Search ] Welcome Data Bookmarks
<

[more] |

Programs

8 alignment m1.1

assembly
database i}
display Search repeats in DNA sequence
genetics

hirnm . .
1 ?
ncleic Sequence File 2

o | oo | oot (oor ) et

protein

SEqUEnCE Enter your data below:
structure

Workflowes

o align-familly
2 hmm_build_search

o protein_distance_phylogen
Data Bookmarks [overview]
¥ Match bonus (input as positive) (&alpha) 2

How to use Mobyle? A step by step * Mismatch penalty {input as positive) I{E-eta]l| G |
tutorial _
Reqistration information * Indel penalty {input as positive) I{Delta]l| g |
Sequence formats

Alignment formats

|

| Run | | Reset ‘

i O O o I I o O o I o I |

* Threshold score to report an alignment (Reportmaz) | 30

* Pattern size (Size) |

* Mumber of characters to match to trigger dynamic programming (Lookcount) 7

http://mobyle.pasteur.fr/cgi-bin/portal.py?#forms::repeats




EMBOSS explorer

fuzznuc

mearch for patterns in nucleotide sequences (read the manual)

Tnshaded fields are optional and can safely be ignored. (hude optional fields)

Input section

=elect an mnput sequence. zse one of the following three fields:
1. To access a sequence firom a database, enter the TTSA here:

2. Toupload a sequence from your local computer, select it here:

ACAGRATGATCAGRCCTTT G

AR TGATTC TAATTTTTALGC AR R TATTATTTTATGLAAGGTTTRACATT

TCARRGTGATGAATATGGLL

TATCCAATCC TG TG TGO TATCC TGO CAA AR TCATTTTALTGGRGTCAGT

TTGECAGTATGFC TCCACGTG

TAAGRTCCTCC ARG TGO TTTAGRRGTAACAATGRAGAACGTGGACGTTT

TTAATATAAAGCCTGTTTT

TCTTTTGTTGTTGT TC AL GG A TTCAC AGAGTATTTGALAARRTGTATL
3. To enter the sequence data manually, type here; | TATATTAAGAGGTCACGGGE

search patterl ATTTA I

Advanced section

http://emboss.bioinformatics.nl/cgi-binfemboss/fuzznuc



EMBOSS explorer

OUTPUT FILE putfile I

PR ESEEES S5 532 20 53 55220 503 5.3 23454
£ Program: fuzznuc

f Pundate: Tue 29 Mar Z011 1&6:27:31

f Commandline: fuzsnuc

—auto

-pattern ATTTA

—noconplement

—outfile outfile

—rformatf segtable

# Report_format: segtable

¥ PReport_file: outfile

PR ESEEES S5 532 20 53 55220 503 5.3 23454

L2 S N

—sequence JSgeninf/progfwmw/htdocs/tools enboss/foutput F187595) | sequence

Start
431

fi=======================================
3
# Sequence: HUMECLEA from: 1 to: EO26
f HitCount: 11
L3
# Partern name Mismatch Pattern
£ patternl 0 ATTTA
£
§ Complement: HNo 2 93 1
’ 2206
4022
Start End Strand Pattern name Mismatch Sequence 42 9 9
431 435 + patternl - ATTTA
102¢& 1040 + patternl . ATTTA
2377 2381 + patternl . ATTTA
2400 2404 + patternl . ATTTA
2429 2433 + patternl - ATTTA
2433 2437 + patternl - ATTTA
2437 2441 + patternl - ATTTA
2921 Z92E + pacternl . ATTTAL
2906 2910 + patternl . ATTTA
40 4076 + vatternl ATTTA

Strand

e - +— + -+ -+ B

Pattern name Mismatch
patternl .
patternl .
patternl
patternl
patternl
patternl
patternl .
patternl .
patternl

patternl

ARE region located
approximately
between 2377 and
2441

Sedquence
ATTTA
ATTTA




fuzznuc

wearch for patterns i nucleotide sequences (read the manual)

Tnshaded felds are optional and can safely be ignored. (hude optional Helds)

Input section

=elect an input sequence. Tse one of the following three fields:
1. To access a sequence from a database, enter the TTSA here:

2. Toupload a sequence from your local computer, select it here:

TTLATATAALGCCTGTTTTG
TCTTTTGTTGTTGTTCAAACGGGATTCACAGAGTATTTGAAAAATGTATA
TATATTAAGAGGTCAC GGG

GUTAATTGCTAGC TGGCTGCCTTTTGC TG TG GG TTTTGTTACC THGTTT
TALTAACAGTRAAATGTGCCC
AGCCTCTTGGCCCCAGLAC TG TAC AGTATTGTGEC TGCACTTGC TC TALG
AGTAGTTGATGTTGCATTTT

CCTTATTGTTAARRAC ATGTTAGAAGCAATGAATGTATATALRAGT

3. To enter the sequence data manually, type here:

Seatrch patterl CACACATACA I

Advanced section



EMBOSS explaorer

QUTPUT FILE outfile
R R R g R R

# Program: fuzznuc

# Eundate: Tues 22 Mar 2011 16:15:18
# Commandline: fugznuc

—auto

—pattern CACACRACRACH

—nocomp lement

—outfile outfile

—rformati seqgtakble

H# Feport format: sedqtable

# Feport file: outfile

ERE R b b b e fe b e E oo R e o o oo o

e oCH: H: CH: W B

patternl

ff=======================================

#

# Secquence: HUMECLZA from: 1 to: 5086

# HitCount: 4

H#

H Pattern name Mismatch Pattern

# patternl 0 CACACACACA

#

# Comwplement: No

#

fl=======================================
Pattern name Mismatch
patternl
patternl
patternl

—gequence Sogenint/progd www htdocs tools/enboss/ output /7755507 . sequence

CAR region located
approximately
between 2310 and
2339

Jequence

. CACACACACH
. CACACACACH
« CACRCACACH
« CACRCRACACH



COMBINING THE DATA

Start End 8trand Pattern name Mismatch Sequence
431 435 + patternl . ATTTA .
1036 1040 + patternl . ATTTA ARE region located
2377 + pa 3 11 . A 2 .
' approximately
e Cmn between 2377 and

2437 + patternl . A A

2931 2935 + patternl . ATTTA 2441

3906 3910 + patternl . ATTTA

4022 4026 + patternl . ATTTA

4299 4303 + patternl . ATTTA
Start End Strand Pattern name Mismatch Sequence CAR reglon located
2310 2319 + patternil . CACACACACA approximately
2326 2335 + patternl . CACACACACH
23z8 2337 + patternl . CRCACACLCH between 2310 and
2330 2339 + patternl . CACACACACH 2339

From the paper,
A

1 1450 2178 2274 2200 2340 2572 086
I - | T l bel-2 mRNA

ORF l | CAF ARE | (M13994)




STEPS TO CLONING OF GENE

Step 1: Choose a proper expression vector.
Step 2: Choose the correct isoform needed.
Step 3: Choose proper restriction sites. (Q5)
Step 4: Design primers to amplify the cDNA.
Step 5: Digest and insert 1in to the vector.



STEP 1: CHOOSE A PROPER EXPRESSION
VECTOR

pcDNA is a good expression

vector for protein

overexpression in

mammalian cells

pcDNA3.1 (+/-)
5428/5427 bp

022-1039



STEP 2: CHOOSE THE CORRECT
ISOFORM NEEDED.

mRNA and Protein(s)

1. NM 000633.2 NP 000624.2 apoptosis regulator Bcl-2 alpha isoform Isoform 1 - longer

Description

Source sequence(s)
Consensus CD3
UniProtkB/Swiss-Prot
Related Ensembl

Tranzcript Variant: This variant (alpha) represents the longer transcript and encodes the longer izoform (alpha).
ACO21803, ACOZ3T2E BCOZTZSE

CCOS11981.1

P10415

ENSPOOOOO328623, ENSTOO000333681

Conszserved Domains (3) summary

cd06845 BcelZ_like; Apoptosis regulator proteins of the Bel-2 famity, named after B-cell ymphoma 2. This alignment model
Location:94 — 201 = spans what have been described as Bel2 homology regions BH1, BHZ, BH3, and BH4. Many members of this family
Blast Score: 401 | have an additional C-terminal...

cld2540 BH4; Bel2 homology region 4
Location:7 — 30
Blast Score: 123

TIGRMEE5  bclZ, Apoptosis regulator
Location:1 - 239
Blast Score: 749

2 NM _000657.2 »MNP_000648.2 apoptosis regulator Bcl-2 beta isoform Isoform 2 —

Description

Source sequence(s)
Consensus CD3
UniProtKBTrEMBL
Related Ensembl

Tranzcript VWariant: This variant (beta} differs in the 3‘§'ﬁaﬂjﬂi@fginn compared to variant alpha. The resulting izoform (beta) is shorter and has
a distinct C-terminus compared to izoform alpha.

ACH21803, AMM2ST

CCDS45882.1

C9JHDS

ENSPOO000404214 ENSTOO000444454

Conserved Domains (2) summary

cdd6845  BelZ_like, Apoptosis regulator proteing of the Bel2 famity, named after B-cell wmphoma 2. This alignment model
Location:94 — 197 = spans what have been described as Beol2 homology regions BH1, BHZ, BH3, and BH4. Many members of this family
Blast Score: 381 | have an additional C-terminal...

cld2540 BH4, Bol-2 homology region 4

Location:7 — 30
Blast Score: 124



STEP 3: CHOOSE PROPER RESTRICTION
SITES

Some software that can be used:

o RestrictionMapper
o http://www.restrictionmapper.org/

o NEB Cutter
o http://tools.neb.com/N EBcutter2/index.php

o Mapper

o http://arbl.cvmbs.colostate.edu/molkit/mapper/ind
ex.html



http://www.restrictionmapper.org/
http://tools.neb.com/NEBcutter2/index.php
http://arbl.cvmbs.colostate.edu/molkit/mapper/index.html
http://arbl.cvmbs.colostate.edu/molkit/mapper/index.html

STEP 3: CHOOSE PROPER RESTRICTION
SITES.

& NEBcutter V2.0 - Microsoft Internet Explorer
File Edit View Favorites Tools Help

-

OBack M > \ﬂ @ __‘ﬂ /'.-\J Search 9.7 Favorites €9 [~ :—\_; = _J K3

Go Lirks >

Address |&j http:/ftocls neb. comMEBcutter 2 findex php v
Google (G~ v Gons @D B~ 93 Bockmarks~ B3 blocked % Check ~ S Autolink ~ [ Send to~ Q settings~ lemowo
oo |Search web. .. L 1 o« @ - N drFavorites - WPCHealth &Spaces - 1 - 82(9) -~ B - & @ ~

@ - 71+ | & NEBoutter v2.0 |

rRiE W ENGLAND

. e F
Labs.. NEBcutter V2.0 o | | [
MEE homepage

This tool will take a DITA secuence and find the large, non-overlapping open reading frames using the E.coli genetic code and the sites for all Type I and commercially avallable Type IIT
restriction enzymes that cut the sequence just once. By default, only enzymes avalable from INEE are used, but other sets may be chosen. Just enter your sequence and "submit”. Further options
will appear with the output. The maxitammn size of the input file is 1 MByte, and the maxitawmn sequence length is 300 KBases.

TWhat's new in V2.0

Local sequence file: | |[ Browse.. | Standard sequences:

GenBanle number:| | [Browse GenBank] # Plasmid vectors

of paste in your DMNA sequence:  (plain or FASTA farmat) #'iral + phage v

-

© EB caues

O All commercially available specificities
. ® Linear O All specificities _
The sequence is: . Enzymes to use: . . w
E O Circular O All+ defined oligonucleotide sequences
O Only defined oligonucleotide sequences 2




STEP 3: CHOOSE PROPER RESTRICTION
SITES

&. NEW ENGLAND
BioLabs;

e,

Linear Sequence: Bcl-2

Display: - NEB single cutter restriction enzymes
- Main non-overlapping, min. 100 aa ORFs

GC=44%, AT=56%

New DNA
Custom digest

View sequence
ORF summary
Save project
Print

#5crFI TspRI

Az T
1 1

Cleavage code

I | blunt end cut
.| 57 extension
o | 37 extenzion

T | cuts 1 strand

1 1 649z

Mzel WN=il R=al Azel
% 325 aa . 1199 aa %
1 1 | 1 1 1 | 1
|1 e FEEnd [ |
Aol Sphl EcoRI
##Clal EamHI #5tul #BmgB1
#4Bzp0I Alel BpuEl *EBztBI
#Mael Mfel
HgoM Iy Melel
Ecil “mnl
*BziEl
*Bogl

All commercial
All

Ezu3tl “Spel “*BsmBI

Minimum ORF length to display- 100

aa | OK

BglII Bzalll "Mool
#Agel

Zoomin
More._.

NEB Cutter

Enzume name code

Available from NEE

Haz other supplier

Not. commercially awailahle

#: cleavage affected hy CpG meth.
#: cleavage affected hy other meth.
(enz.namel s anbiguous site

0 cutters

1 cutters

All sites

Save all sites
Flanking enzymes




STEP 3: CHOOSE PROPER RESTRICTION
SITES

Mzel MN=il Fzal Azel #2crFI TepRl
T 325 aa M T199 aa . i I
i N T B BT ST BT S B B B T B S EPEI = L
|| | AR | I I I I I I
AccI aphl EcoRI Bzuael “Spel -#B=mBI BglII Bzall “HMcol
F#Clal BamHI #3tul ¥BmgEI FAgel
F#B=p0I Alel BpuEl ¥B=tBI
*Mael Mfel
FMgoMIY Hdel
Ecil xmnl
*B=iEl
¥Bogl

No HindIII and Xhol cutting sites were found in human Bcl-2 cDNA
sequen

For design of the cloning PCR
primers



STEP 4: DESIGN PRIMERS TO AMPLIFY
THE CDNA

There are quite a number of free primer design
tools for download online.

E.g. PerlPrimer, GeneRunner, etc.

Add the restriction site to the 5’ end of the
forward and reverse primer designed by the tool
for primer synthesis.

Ay

1 >
"1, / Primer \ e
S



STEP 4: DESIGN PRIMERS TO AMPLIFY
THE CDNA

% PerlPrimer v1.1.16 - gi-72198188-ref-NM_0006332-Homo_sapiens_B-cell_CLL/lymphoma_2 BCL2 nuclear gene_enceding_mi... EIL
File Tools Help

LeE@R 8 XBE

Standard PCR ‘ Bisulphite PCR ‘ Reaktime PCR | Sequencing ‘ Primers ‘

— Primer Tm — Primer Length
— C DifferenceEI C bases
— Amplified range — Opticns

(493 |-[493 | 31212 |-[1212]

[¥ Exclude %GC [ GC clamp

Amplicon size: 719 - 719 bases Add 5'F seq |:| FrameD
setromore | 1o | ssssRas | Jrame

— Sequence

gctocgotcaatcaagassattotgagactattaatasataagactgtagtgtagatactgagtaaatecatgoacctaaaccttttggaaaatetgoegt ;I &
gggccctocagatagotcatttoattaagtttttoocctocaaggtagaatttgoaagagtgacagtggattgoatttottttggggaagetttcttttgy
tggttttgtttattataccttottaagttttcaaccaaggtttgettttgttttgagttactggggttatttttgttttaaatasaaataagtgtacaat B
asgtgtttttgtattgasagcttttgttatcaagattttcatacttttaccttoccatggototttttaagattgatacttttaagaggtggoctgatatte
tgocaacactgtacacataaaaaatacggtaaggatactttacatggttaaggtaaagtaagtoctoccagttggocaccattagetataatggeactttgtt -—liaﬁ
tgtgttgttggaasaagtoacattgocattaaactttocttgtotgtoctagttaatattgtgaagasasatasagtacagtgtgagatactg ;I

— Results

Forward Primerl PusI Lenl Tml Reverse Primerl PusI Lenl Tml Ampl Ext. dimer dG | Full dimer dG

— - @ )

Find primers I Find inwards | Find outwards | Cancel | Copy selected |

Finished ... found 0 primer pairs




STEP 5: DIGEST AND INSERT IN TO THE
VECTOR

Multiple Cloning ﬂ Eé
Sites L ==

pcDNA3.1 (+/-)
5428/5427 bp

022-1039



HOW TO IDENTIFY THE FUNCTIONAL DOMAIN(S) OF
BCL-2 PROTEIN?

Home ScanProsite ProRule Documents Downloads Links Funding

Database of protein domains, families and functional sites

PROSITE consists of documentation entries describing protein domains, families and functional sites as well as associated patterns and profiles to identify them [More details / References / Disclaimer / Commercial users).
PROSITE is complemented by ProRule, a collection of rules based on profiles and patterns, which increases the discriminatory power of profiles and patterns by providing additional information about functionally and/or structurally critical amino acids [More details]
Release 20.71, of 08-Mar-2011 (1607 documentation entries, 1308 patterns, 920 profiles and 915 ProRule)

PROSITE access
[ ]eg PDOC00022, PS50089, SH3, zinc finger Browse:
+ by documentation entry
O add wildcard ™

+ by ProRule description
+ by taxonomic scope
+ by number of positive hit

PROSITE tools
Scan a sequence against PROSITE patterns and + ScanProsite - advanced scan
profiles - quick scan + PRATT - allows to interactively generate conserved patterns from a series of unaligned proteins.
(Output includes graphical view and feature detection)

» MyDomains - Image Creator ™*

- allows to generate custom domain figures.

Enter your sequence or a UniProtKB (Swiss-Prot or
TrEMBL)ID or AC [help |-

I £10415 I

L Scan J Clear

exclude patterns with a high probability of occurrence

P10415 _
(BCLZ_HUMAN) -@@ (239 aa)

RecName: Full=Apoptosis regulator Bcl-2;. Homo sapiens (Human)

PS50063 |BH4_2 JApoptosis regulator, Bel-2 family BH4 motif profile -

Hits on PDB 3D structures: [1GAM-A, 1GJH-A, 1YSW-A, 2021-A 2022-A 202F-A, 2W3L-A, 2W3L-B, 2ZXA0-A, ZXA0-B]
11 - 30: score = 14 508

NREIVMEYIHYKLSQRGYEW

PS50062 §BCL2_FAMILY

BCL2-like apoptosis inhibifors family profile :

Hits on PDB 3D structures: [1GA8M-A, 1GJH-A, 1YSW-A, 2021-A, 2022-A, 202F-A, 2W3L-A, 2W3L-B. 2XA0-A, 2XA0-B]
97 -197: score = 34.696

LEQAGDDFSRRYRRDFAEMSSQLHLT PFTARGRFATVVEELFRDG-VNWGRIVAFFEFGG
VMCVESVNREMSPLVDNIALWMTEYLNRHLHTWIQDNGGWDA




Gm :
NCBI W
955

Consernved Domains Pubchem

| 20D Macromolecular Structures BioSystaems

HOME SEARCH GUIDE Structure Homes

Search for Conserved Domains within a protein sequence
— DOPTICOMNS

r tei A . Gi, S N EASTA fi t .
D 2ln Guery a3 sesssien . or Sequencea in arms Search against database [E: |CDD - 38740 PSSMs |»
Expect Walue threshold:
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Description
[ Bel-Z2_likq[ocd06845], Apoptosis regulatar proteins of the Bol-2 family, named after B-cell lymphama 2. This . 132800 yes 113e-38
[ 154971 no 2.08e-07

BH4 super famil§[cl02540], Bel-2 homology region 4;
[ bol-2[TIGRO086E], Apoptasis regulator; in arificial membranes at acidic pH, proapoptotic Bol-2 family proteins (including Bax ... 162075 yes 370e-80
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= Description PssmldMulti-dom E-value

Apoptosis regulator proteins of the Bol-2 family, named after B-cell lymphoma 2. This alignment model spans what have been described as Bol-2 homology regions BHA, BHZ,
BH2, and BH4. Many members of this family have an additiocnal Cterminal fransmembrane segment. Some homologous proteins, which are not included in this maodel, may
miss either the BH4 (Bax, Bak) orthe BHZ (Bol-X(5)) regicn, and some appear to only share the BH3 region (Bik, Bim, Bad, Bid, Egl-1}. This family is invelved in the regulation of
the cuter mitochondrial membrane’s permeabhility and in promoting or preventing the release of apoptogenic factors, which in turn may trigger apoptosis by activating caspases.
Bcl-2 and the closely related Bol-X(L) are anti-apoptotic key regulators of programmed cell death. They are assumed to function via heterodimeric protein-protein interactions,
hinding pro-apoptotic proteins such as Bad (BCLZ-antagonist of cell death), Bid, and Bim, by specifically interacting with their BH3 regions. Interfering with this heterodimeric
interaction via small-malecule inhikitors may prove effective in targeting varicus cancers. This family also includes the Caenorhabditis elegans Beol-2 homolog CED-9, which
hinds to CED-4, the C. Elegans haomaolag of mammalian Apaf-1. Apaf-1, however, does not seem to be inhibited by Bal-2 directly.
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Bcl-2 homology region 4;
The actual alignment was detected with supefamily member pfam02180;

Cd Length: 27 Bit Score: 51.02 E-value: 2.08e-07
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- Two domains predicted: Bcl2_like and BH4
- Both have high scores (Bcl2-like>BH4)

- Slightly different predicted lengths of domains by two
softwares
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