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Background

 DNA supercoll

It refers to the over- or under-winding of a DNA strand, is an
expression of the strain on that strand. It is important in a number of
biological processes.

 DNA topology

Three main types of topology: supercoiling, knotting and
catenation.

 DNA toposoimerase

Topoisomerases are “magicians of the DNA world,” working
thein ‘wizardry’ to solve topological problems in DNA metabolism.

ﬁ Type | Type Il topoisomerase




Background

DNA topoisomerase llla

It is part of the DNA ‘dissolvasome’ that resolves
Intermediates generated during repair and recombination

DNA topoisomerase lllb

It's a type | topoisomerase which binds multiple mRNAs
encoded by genes with neuronal functions linked to schizophrenia
and autism.

Schizophrenia and fragile X syndrome (FXS):

Multiple genes contribute to schizophrenia, inappropriate
silencing er mutation of a single gene, FMR1, causes FXS, which is
| causev‘ Inherited intellectual dlsablllty and autism.




DNA RNA

Polymerase \ N
Nuclease \ \
Ligase \ N
Helicase \ N
Topoisomerase \ ?

In eukaryotes:

Type I:
Topo I: trancription, DNA replication
Top3a: DNA damage repair, chromosome segregation
Top3B: ?

Type Il
Top2a: DNA replication, chromosome segregation
E~ TopZ% DNA replication, chromosome segregation



Research purpose

* Preliminary analysis the evolution, gene
structure and protein struction of top3b

 Know the possible function and improtant
domains of top3b

e Show the possible way that how top3b inteact

" RNA and other proteins




Research contents
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862AA, CDS:2589bp
type |IA topoisomerase family

3 isoforms, C terminal different
'LDDFELVLWS SGSRGKSYPLCPY{:YNHPPFRDﬁ———CSHS LLSTGSCBLFSWETPALHCEGE

ILODDFELVILWS SGSRGESY PLCPYCYNHPPFRD

'LDDFELVLWS5GSRGKSYPLCPYCYNHPPFRD GcNEETHPSCQHELERLcEcocvECEBBRLVLDPT SGPRWRVACNECNVVAHCFENAH
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Official Symbol
Official Full Name
Primary source
See related

Gene type
RefSeq status
Organism
Lineage

Also known as
Summary

Location:
Sequence:

TOP3B provided by HGNC
topoisomerase (DNA) lll beta provided by HGNC

HGNC:11993

Ensembl: ENSG00000100038; HPRD:04662: MIM:603582; Vega:OTTHUMGO00000167438

protein coding

REVIEWED

Homo sapiens

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Mammalia; Eutheria;
Euarchontoglires; Primates; Haplorrhini; Catarrhini; Hominidae; Homo

TOP3B1

This gene encodes a DNA topoisomerase, an enzyme that controls and alters the topologic states of
DNA during transcription. This enzyme catalyzes the transient breaking and rejoining of a single strand
of DNA which allows the strands to pass through one another, thus relaxing the supercoils and altering
the topology of DNA. The enzyme interacts with DNA helicase SGS1 and plays a role in DNA
recombination, cellular aging and maintenance of genome stability. Low expression of this gene may
be related to higher survival rates in breast cancer patients. This gene has a pseudogene on
chromosome 22. Alternate splicing results in multiple transcript variants. Additional alternatively spliced
transcript variants of this gene have been described, but their full-length nature is not known. [provided
by RefSeq, Aug 2013]

22q11.22
Chromosome: 22; NC_000022.10 (22311397..22337219, complement)
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Entry Entry name | Length
Q969P6 TOPlM{\THUMA 601
P11387 |TOP1 HUMAN| 765
P11388 TOPZAN—HUMA 1531
002880 TOPZBN_HUMA 1626
013472 TOPSAN_HUMA 1001
095985 TOPBBN_HUMA 862

55 RFEVREEN: 2 A U R EEAN R

N E Y Al RN TE A IR A)
100 TOP1M HUMAN
TOP1 HUMAN
TOP2A HUMAN
100 TOP2B HUMAN
TOP3A HUMAN
100 TOP3B HUMAN
Identical
positions 10
Identity 0.511%
Similar
o 36
positions
Program clustalo
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100 TOP3A HUMAN
> TOP3A MOUSE
= TOP3 CAEEL
TOP3 SCHPO
98 TOP3 YEAST
TOP3 DICDI
TOP3B DROME
TOP3 SALTI
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Show only reviewed (3) ' (UniProtKB/Swiss-Prot) or unreviewed (53)

Entry

095985

Q97321

096651

Q5CNC8

Q9SKZ9

D3YY65

D372F4

Entry name

TOP3B_HUMAN

TOP3B_MOUSE

TOP3B_DROME

Q5CNC8_CRYHO

QISKZ9_ARATH

D3YY65_MOUSE

D372F4_MOUSE

Fr- 41 E X

Status

Protein names
DNA topoisomerase
3-beta-1
DNA topoisomerase
3-beta-1
DNA topoisomerase
3-beta
DNA topoisomerase lll
beta-1
Putative DNA
topoisomerase lll beta
DNA topoisomerase
3-beta-1

DNA topoisomerase
3-beta-1

- (UniProtKB/TrEMBL) entries

Gene names

TOP3B TOP3B1

Top3b Top3b1

Top3beta TOP3
CG3458

Chro. 60278
At2g32000
Top3b

Topi3b

B AW EER (N-JtaW
2y E2®453)
b

Organism

Homo sapiens (Human)

Mus musculus (Mouse)

Drosophila melanogaster (Fruit fly)

Cryptosporidium hominis

Arabidopsis thaliana (Mouse-ear cress)

Mus musculus (Mouse)

Mus musculus (Mouse)

Identical positions
Identity
Similar positions

Program

492
5o. 782%
207

clustalo

—— TOP3B HUMAN

—— TOP3B MOUSE
TOP3B DROME

0.05



Top3-betaZEH/ENCBI blastZ5ER

Al

142 26 - organism: mammals (taxid:40674) ; algorithm:PSI-BLAST;
max target sequence=500, expect threshold=0.01, word size=2, matrix:
BLOSUM 62, gap cost: existence=11 extension=1, PSI-BLAST Threshold

0.005, Pseudocount 0. 5 H cDNAF %I S FASTARS B XA, #EMega
R R, Z5RWT

99 — TOP3B HUMAN
L TOP3B MOUSE
— TOP3A MOUSE
. L TOP3A HUMAN

Topsoimerase 3&® 2. 1z fafe) B & 80, & £
Hadeb R RLR2ZH DM, &F@F 394 V(23088 £
%) 55 £
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Entry Entry name Protein names [eee31] Orzanism
095985 TOP3B_HUMAN DNA topoisomerase 3—beta—1 Homo sapiens (Human)
Q9Z321 TOP3B_MOUSE DNA topoisomerase 3—beta—1 Mus musculus (Mouse)

1 METVLMVAEKPSLAQSIAKILSRGSLSSHEGLNGACSVHEYTGTFAGQPVRFRMTSVCGH 60 095985  TOP3B_HUMAN
1 METVLMVAEKPSLAQSTAKILSRGNMSSHEGLNGACSVHEYTGTFAGQPVHFEMTSVCGH 60 Q9Z3Z1 TOF3B_MOUSE
steckeskeoteoteoteoteotedesdde ko ok sk ok okokeokeokeokok | 1 stttk sk skok + skeskeskeokeoteokeokeokotok + skl sk kb ok

61  VMTLDFLGKYNKWDEVDPAELFSQAPTEKKEANPKLNMVKFLQVEGRGCDYIVLWLDCDK 120 095985  TOP3B_HUMAN

61 VMTLDFLGEYNEWDEVDPAELFSQAPTEEKEANPELNMVEFLAQVEGRGCDYVVLWLDCDE 120 Q97321 TOP3B_MOUSE
e s o s sesfe b e s sbe s sfeofefe s sbe s s e s sbe s e sfesfeofesfesbe s s sfesbe e s sbe e sk + sfeskesesieokedeoieok

121 EGENICFEVLDAVLPVMNEAHGGEETVFREARFSSITDTDICWNAMACLGEPDHNEALSVDA 180 (095985 TOP3B_HUMAN
121 EGENICFEVLDAVLPVMNNAHNGEETVFRARFSSITDTDICNAMTRLSEPDHNEALSVDA 180 Q9Z321 TOFP3E_MOUSE
R = - - - = s T o e T =

181 RQELDLRIGCAFTRFQTKYFQGKYGDLDSSLISFGPCQTPTLGFCVERHDKIQSFKPETY 240 095985  TOP3B_HUMAN

181 FEQELDLRIGCAFTRFQTEYFQGKYGDLDSSLISFGPCATPTLGFCVERHDKIQSFEPETY 240 Q9Z321 TOP3B_MOUSE
sfe s o oo s o oo fe oo s fe s ofe oo o fe s o s o s s sfeobe o s s s sl s s e sfeofe ol e sl e

241 WVLRAEVNTDEDESLLLDWDEVRVFDEEIAQMFLNMTELEEEAQVEATSREEEAKQRPLA 300 095985 TOP3B_HUMAN
241 WVLQAKVHTDKEESLLLDWDEVEVFDWEIAQMFLNMTELEKEAWVEATSREEEAKQRPLA 300 Q9Z321 TOP3B_MOUSE
ootk deskeoke | ekttt sfeskeolesbeotes ootttk sfesleokesiesieoke s sfestede sk sk

301 LNTVEMLEVASSSLGMGPQHAMQTAERLYTQGYISYPRTETTHYPENFDLEGSLRQAANH 360 095985  TOP3B_HUMAN

301 LNTVEMLEVASSALGMGPOHAMQIAERLYTQGYISYPRTETTHYPENFDLEGSLEQ@ANH 360 Q97321 TOP3B_MOUSE
sfesfesfesesbeofesfeofe s stetenke + koot sdesieatetesieote st bt sieobe s sk e s b sk s ke sk s st e sk s sl o

M : T
Identical positions 824 ig%: Tops—betc%
Length:862aa | ldentity 9.9% | @B G LRI RF
Similar positions 29 fyﬁ_(& ? .

Frogram clustalo
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o Top3REARIAEL , HEHHIFRIEA——Genevestigator

GENEVESTIGATOR

shaping biclogical discovery

Dataset: 367 anatomical parts (sample selection: HS-SAMPLES-0)
1 gene (gene selection: H3-GEMES-0)

@ TorzE

Lewvel of expression (signal intensity on Homan Fenome 47k array)

Homo sapiens (361) | Lo | MEDIUM (=I2R] |
Expand all Jl Collapse all Jl = Jl = J

l P P 250 500 7S50 1000 4250 1500 1750 2000 2250 # of samples
» cell culture / primary cell [ ] 2018

» embryo spec. structures 8 108

k limb (extremities) 9 837

B Mmuscle [ ] 168

» 0rgan system 9 6264

» skeleton [ ] 190

250 500 750 000 4250 4500 A4S0 2000 0 2250
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psort

Results of the A NN Prediction

&= 9/23

: cytoplasmic

: extracellular, including cell wall
: nuclear

: mitochondrial

: vacuolar

: cytoskeletal
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Pasition
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— N
SELFNl——SignallP
SignalP-4 .1 prediction (euk networks): Seguence
" Cscore —
Sscore ———
Y-score
METY LMVAEKPSLAQS |AKI LERGS LSSHKGLNGACSVHEYTGT FAGQPWYR FEMT SWVCGHWYMT LD FLGHK™Y
0 10 20 a0 40 50 60

SignalP 4.1 Server

# Meazure Position WValue Cutoff zignal peptide?
max. 17 0. 14da
max. T 17 0. 139
max. 5 14 0.17a
mean 35 1-16 0,123
i 1-16 0,130  0.340 HO

Name=5equence SP="NO D=0. 130 D-cutoff=0.340 Networks=5ignalP-noTN
# data

# zruplot script

Fleaze cite:

SignalP 4.0: discriminating =ignal peptides from transmembrane regions
Feterzen TN., Brunak 5., won Heijne . & Nielzen H.

MNature Methods, 8:T85-THa, 2011
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pepstats(v6.0.1)

TOP1 TOP1B TOP2A TOP2B TOP3A TOP3B

Tiny 17.255 27.924 23.841 25.892 28.671 29.466
Small 38.17 49.54 46.832 48.831 49.95 50.464
Aliphatic 20 27.004 24.494 24.785 25.375 25.522
Aromatic 10.98 9.658 9.34 10.025 10.589 11.601
Non-polar  39.608 47.7 45.983 47.294 53.147 53.48
Polar _m 60.392 52.3 54.017 52.706 46.853 46.52
’7 27.858 32.397 31.98 26.973 27.494

" 15.046 17.636 16.974 15.584 13. 90

12.812 14.762 15.006 11.389 11.369
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Residue TOP1 TOPB1 TOP2 TOP2B TOP3A TOP3B
Ala 5.229 6.307 4.703 5.904 6.613 6.613
Asx 0 0 0 0 0 0
Cys 1.046 2.431 0.849 1.046 3.944 3.944
Asp 7.451 4.534 6.728 7.257 5.22 5.22
Glu 11.111 8.279 8.034 7.749 6.148 6.148
Phe 3.399 3.285 3.788 4.428 3.944 3.944
Gly 3.399 4.599 5.487 6.458 6.961 6.961
His 3.137 2.957 1.568 1.599 3.48 3.48
lle 4.706 5.059 5.487 4.982 3.48 3.48
Lys 17.516 7.556 11.692 11.501 6.845 6.845
Leu 6.144 9.001 8.034 7.565 8.933 8.933
Met 2.484 1.445 2.547 2.091 2.9 2.9
Asn 4.706 4.928 5.16 4.859 3.248 3.248
Pro 4.837 5.519 4.833 4.49 6.032 6.032
Gln 3.399 4.928 3.658 3.383 3.828 3.828
Arg 5.49 4.534 4.376 3.875 5.8 5.8
Ser g 9.33 6.858 7.073 6.265 6.265
Thr . 5.256 5.944 5.412 5.684 5.684
Yer § 6.636 6.27 6.335 6.497 6.497
Trp 1.117 1.176 1.169 1.044 1.044
Xaa 0 0 0 0 0
Tyr 2.3 2.809 2.829 3.132 3.132

Glx 0 0 0 0 0 0
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TMHMM result
¢ E%HE é%ﬁi;\mu—-r M H M M HELP with output formats

# =p|095885 | TOP3E_HUMAN Length: 862

# =p|005985 | TOPSE _HUMAN Number of predicted TMHs: O

# =p|005985 | TOPSE_HUMAN Exp number of Abs in TMHs: 0.00124

# =p|005985 | TOPSE_HUMAN Exp number, first 60 Ad=: 0. 00089

# =p|005985 | TOP3E_HUMAN Total prob of N-in: 0. o001l
gp |005985 | TOPSE_HUMAN  TMHMMZ. 0 outzide 1 BE2

TMHMM posterior probabilities for sp|C95888| TOPIE_HUMAN
1.2

081

086 r

probability

04 r

02 r

0 100 200 300 400 500 600 700 800 .(27(‘0- @/;) B /0/_) 3/%% &
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Domains within Homo sapiens protein TOP3B_HUMAN (095985)

DMAtopoisomerase 3-beta-1
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- Multiple Em for Motif Elicitation
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[Jwotif1 [Jmotitz [ motfz [motiia [ [motifs [ motife

Sequence E-value Block Diagram
sp|Q02880|TOP2B_HUMAN 0 1 B ] [ | ] .
sp|P11388|TOP2A_HUMAN 0 T — B ] = L ] .
sp|Q13472|TOP3A_HUMAN 0.81 T -
sp|P11387|TOP1_HUMAN 3.4 T
sp|095985|TOPZE_HUMAN 4.2 1
sp|Q92547|TOPB1_HUMAN 5 1 —

L T L L L N [ S A [ L
200 400 600 800 1000 1200 1400 1600
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/- £ 3 3| % 5 86 Motif 35 B



Motif 1

Motif 2

Motif 3

Motif 4

Motif 5

Motif 6
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Uinkvirsitit Bisal
Tha Coanler lar Molscular L Soiences

A ‘EWIENT“"" (ﬂ SWISS-MODEL Repository

N - $ Modelling Tools
s
- [EiRIRE
SWISS-MODEL Repository - Model Details
Model Overview [+/]
Click on the bars to get more details about individual Models or experimental structures
1 862
[ |
Link to: [ InterPro ]
S — Topoisom_bac
—— Toprim
Model 3D Structure [+/.]
Model information: Quaternary structure information: [details]
Modelled residue range: 95 to 593 Template (1cy1): MONOMER
Based on template: [ 1eyl] Model: MOMNOMER
Sequence ldentity [%a]: 26%
Model date: 2013-11-24 Ligand information: [details]
Revision date: 2013-11-19 Ligands in the template: PO4: 1, THP: 1, TMP: 2.

Ligands in the model: none.

Template Links: [ RCSE] [PDBe] [SCOF] [ CATH]
display model: in [ Astex\Viewer ]
download model: as [ pdb ] - as [ Deepview project ]



6. 45 FFPE AT R I ik Kk &

¢ ﬁgéﬁé1’t1ﬁ,‘§¥)ﬁ;mu—6 PS The CUCKOO Workgroup
e sumoFILISUMOsp2.0

ID Position Peptide Score Cutoff Type
>sp|085885 | TOP3E_HUMAN DNA
topoisomerase 3-beta-1 0S5—Homo sapiens g9 FESQAPTEREERNPEL 16.2686 12.604 Sumoylation

GN=TCE3B PE=1 5vV=1

>sp|0959E5|TOP3E_HUMRN DNA
topoisomerase 3-beta-1 0S5=Homo sapiens 236 HDRIQSFRPETYWVL 6.0988 2.034 Sumoylation
GN=TOP3E PE=1 s5V=1

>sp|0853985|TOP3E_HUMARN DNA
topoisomerase 3-beta-1 0S5—Homo sapiens 542 - S4s LEPTNLGIVLVHGYYEIDA BB.738 66.1 SUMO-binding
GN=TCE3B PE=1 5vV=1

>sp|095985|TOP3E_HUMARN DHA
topoisomerase 3-beta-1 0S5=Homo sapiens 733 - 737 CVECESGVLVLDPTSGPEW 79.608 66.1 SUMO-binding
GN=TOP3E PE=1 s5V=1

k4



PKs

9 [ Phosphorylation Kinase

¢ [¥] 3 SerinefThrecnine Kinase
o= ] AGC

[v] T Atypical

[w] T CAMK

[w] ] CKA1

[v] 3 CMGC

[v] ] Other

[w|] ] STE
- 1 TKL

¢ 3 Tyrosine Kinase
- WK

A S S

Predicted Sites

Pasition Code Kinase Peptide Score Cutoff
56 5 AGC DVEFEMI 5 VL GHVIT 2699 2312 -
154 3 AGC VFRLRFS5ITDTDIC 3.433 2312 =
311 3 AGC VEMLEVAS55LGMGE 2.447 2312
313 5 AGC MLEVLS3SLGMGECOH 2 466 2312
684 3 AGC S3GSREKSYPLCPYC 2418 2312
12 3 CAME IMVAREKPSLAQSILE 0.888 0.581
22 3 CAME QSIRKILSRGSLSSH 07049 0.581
44 T CAME SVHEYTGIFAGDEVE 0.867 0.581
als] 3 CAME EVEFEMI SVCEHVMT 1.017 0.581
154 3 CAME VERLRFSSITDIDIC 0.757 0.581
385 3 CAME FPITEMESLTELELG 0.594 0.581
432 3 CAME KYLOSTISFRIGEEL 0.678 0.581
a218 3 CAME VELKHLRSCHEMHRG 0821 0.581
3 T CK1 wk &k *METVLMVAEK 0.587 0472
209 3 CK1 GEYGDLDSSLISFGE 0583 0472
210 3 CK1 KYGODLDSSLISFGEC 0486 0472
353 3 CK1 ENFDLEGSLEQQLNH 0.743 0472
485 T CK1 THEPEDYLTERELITL 0472 0472
501 T CK1 LIERELITIMEKHGI 0.493 0472
644 3 CK1 KPSELHCSHCDETYT 0.632 0472 hd

Enter sequence(s) in FASTA format

»>3p| 095985 | TOP3E_HUMAN DNA topoisomerase 3-beta-1 OS=Homo sapiens GN=TOF3B FE=1 5V=1
METVIMVAEKPSLAOSTAKI LSRGS LS SHEGINGARCSVHEYTGT FAGOFVEFEMT SWVCGH
WVMILDFLGEYNEWDKVLDFAELF SQAFTEKKEANPELNMVEF LOVEGRGCDY IVLWLDCDE
EGENICFEVLDAVLEVMNEAHGGERKTVFRARFSSITDTDICNAMACT.GEPDHNEAT.SVDA
ROELDLEIGCAFTRFOTKY FOGKYGDLDSSLISFGRCOT FTLGFCVERHDEIQSFEPETY
WV LOAKVNT DEDRSLLLDWDEVEVFDRE I AOMF LNMTKLEKEAOVEAT SEKEKRKORFLL
LN TVEMLEVAS3SLEMGPOHAMOTAFRRL.Y TOGY I SYFRTET THY FENFDLEGSLRQQANH
PYWADTVERLLAEGINR PREGHDAGDHPPI T PMESATERELGEDAWELYEY ITRHFIATV
SHDCKYLOSTISFRIGPELFTICSGETVLS BGFIEVMPROSVELEESLETCORGDAFEVGE
WEMLEKTHEPPDY LTEAELI TIMEKHGIGTDAST FVHINNICORNYVIVESGERLEFTNL
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Results and discussion
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