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CGG wosbon | Services

Services | Projects [ Publications [ Documentation | Sponsors [ People | Collaborators [ Internal

Key software i

MagicMatch
An efficient method 1o map sequence identifiers across databases PubMed. 15967438 Search

BiolLayout O CGG
An automatic graph layout algorithm for similarity visualization PubMed: 16000016 WWW

geneCAST
An algorithm for the complexity analysis of sequence tracts - filters and masks database query
sequences FubMed: 11120681 Contact us

geneRAGE
An algorithm for sequence clustering and automated domain detection PubMed: 10871267

TribeMCL
An efficient algorithm for large-scale detection of protein families PubMed: 11917018

HPC
Bioind ;

cqgg  toolkit Handi-On Deme

C LKL

Key services 1: Complete Genome Sequences

CoGenT++
The CoGenT++ sitemap, clickable extended services PubMed: 16216832

CoGenT

nez@d a dﬂba/bt Lnf/b(}u t(}. ca.nc%zw,? The COmplete GENome Tracking database PubMed: 12874064

GenMed

a,nd da,me 6@6menw ng ﬂfl)@ i(éo:gt;wus tracking of genomes in CoGenT by PubMed abstracts PubMed: 15864286

Interactive detection and masking of low-complexity regions PubMed: 16216832

BlastServer
A BLAST service against CoGenT PubMed: 16216832

)\

Key services 2: Genome Comparison using CoGenT

bttps:/ /jouwnals. plos.org/ ploscampliol/articlelid = 10.1371/ jowrnal. pebi. 1011498
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o bivsciences: PRytes of information
uith large-scale installations

o analysis of these data =) top-
bive players of Big Data

o along with financial, military,
camms and physics/astronomy

o naidy, multi-icale: ideal

nlayground for complex syitems




central dogma

brom DNA to protein

e DNA contains genes’
o .. that encode
e .. (Wa an intermediate, mRNA)

* .. protens

o both bhave distinet alphlabets
e DNA: 4 characters {ACYT}

o proteins: 20 characters {aa 4}

ATGCCCGTTGCCCACGTTGCCTTGCCCGTTCCGCTTCCTCGTACCTTTGACTATCTGCTGCCAGAAGGCATGACGGTTAAAGCTGGEGTGTCGCGTGCGCGT
GCCGTTTGGCAAACAGCAGGAGCGCATCGGGATTGTGCTATCAGTTAGCGATGCCAGCCGAACTGCCGCTCAATGAGCTAAAAGCGGTAGTCGAAGTGCTGG
ATAGTGAGCCGGTGTTTACTCACTCCGTCTGGCGATTGCTGCTATGGGCGEGCAGATTACTATCATCATCCGATTGGCGATGTGCTCGTTTCATGCCTTGCCG
ATTTTACTACGCCAGGGGCGGCCTGCGGCGAACGCGCCCGATGTGCGTACTGGTTTGCCACTGAACAAGGCCAGGCGGTGCGATCTGAACAGCCTGAAACGCTC
CCCCAAGCAACAACAGCGCGCTGGCGGCGTTACGGCAACGGCAAALATCTGGCCGCCGACCAGCGTCGCCACCGCTCGAATTTAATCGATGCCGCGTTGCAGGCGCTAC
GCAAAAAAGCGTCTGTGTGATTTAGCAAGTGAAACACCAGAGTTTAGCGACTGGCGAACGAACTATGCCGTTTCTGGTGAGCGGTTGCGATTGAATACCGAA
CAGGCCACCGCCGTTGGCGCAATTCATAGCGCGGCAGATACTTTTTCTGCCTGGCTGCTGGCGGGCGTTACCCGEGTTCCCGTAAAACGGAGGTTTATCTCAG
CGTACTGCGAAAACGTCGCTCGCTCAGGGCARACAGGCGCTGGTGATGCTGCCGCGAAATCCCGCCTGACACCGCAALACTATCCCCCGTTTTCGTGAACGTTTTA
ATGCCCCCGTGGAAGTTCTGCATTCCGGCCTGAACGACAGCGAGCGTCTTTCGGCGTGGCTGAAAGCGAAAAATGGTGAGGCGGCGATTGTGATCGGCACC
CGCTCCGCGCTGTTTACGCCGTTTAAAAATCTCGGCGTCGATTGTCATTGATGAAGAGCACGACAGCTCCTACAAGCAGCAGCGAAGGCTGGCGCTATCATGC
CCGCGACCTGGCGETCTATCGTGCGCACAGCCGAGCAAATCCCGATTATTCTTGGCTCCGCAACGCCCGCGCTGGAAACCGTTATGCAACGTCCAGCAGAALR
AATACCGCCTGCTGCGCCTGACCCGTCGGGCAGGGAATGCGCGTCCGGCAATTCAACATGTGCTGCGATTTAAAAGGTCAGAAGGTGCAGGCAGGTCTGGCET
CCGGCGTTAATCACTCGTATGCGCCAGCATTTACAGGCTGATAACCAGGTCATTCTCTTTCTTAACCGCCGTGGCTTTGCGCCTGCACTGCTGTGCCACGA
CTGTGGCTGCGAT TGCCCAATGCCCACGTTGCCATCACTACTACACGCTGCATCAGGCCCAGCACCATCTGCGCTGCCACCACTGTGACAGTCAGCGTCCGG
TGCCGCGCCAGTGCCCTTCCTGCGGTTCCACGCACCTGGTCCCCGTGGGGCTGGGCACCGAACAGCTTGAACAGACGCTCGCGCCGTTGTTCCCCGGCGTG
CCCATTTCTCGTATCGACCGCGATACCACCAGCCGCAAAGGGGCGCTGGAACAGCAACTGGCAGAAGTACATCGCGGCGGCGCGCGGATTTTGATTGGTAC
ACAAATGCTGGCGAAACGGTCACCAT T TCCCGGATGTGACGCTGEGTTGCATTACTGGACCTGGACGCGCGCGCTECTTTTCTCCCGATTTTCGCTCCGGCAGAGC
GTTTCGCTCAGCTTTACACCCAGGTCGCCGETCGTGCCCGGCGTCCGGGTAAACAGGGCCGAAGTGCTGCTGCAAACGCACCATCCGGAACATCCTCTGTTG
CAAACGTTGCTCTATARAGGCTACGACGCCTTTGCCGAACAGGCCGCTGGCTCGAGCGGCCGAATCGATGCAGCTACCGCCGTGGACCAGCCATGTGATTGTGCG
TGCGGAAGATCATAACAATCAGCACGCGCCATTGTTCCTGCAACAACTGCGTAATCTGATCCTCTCCAGCCCACTGGCAGACGAGAAACTGTGGGTTCTCG
GTCCGGTTCCGGCTCTCGGCACCTAAACGTGGCGGTCGCTGGCGCTGGCAGATATTGTTGCAGCACCCTTCCCGCGTGCGCTTGCAACACATCATTAACGGT
ACGCTGGCGCTCATCAATACAATACCGGATTCCCGTAAGGTGAAATGCGTCGCTGCGATGTTGATCCCATTGAGCGGTTAA

MPVAHVALPVPLPRTFDYLLPEGMTVKAGCRVRVPFGKQQERIG
IVVSVSDASELPLNELKAVVEVLDSEPVFTHSVWRLLLWAADYY
HHPIGDVLFHALPILLROGRPAANAPMWYWFATEQGQAVDLNSL
KRSPEKQOQOALAALRQGKIWRDQVATLEFNDAALQALRKKGLCDL
ASETPEFSDWRTNYAVSGERLRLNTEQATAVGAIHSAADTFSAW
LLAGVTGSGKTEVYLSVLENVLAQGKQALVMVPEIGLTPQTIAR
FRERFNAPVEVLHSGLNDSERLSAWLEKAKNGEAAIVIGTRSALF
TPFENLGVIVIDEEHDSSYKQQEGWRYHARDLAVYRAHSEQIPI
ILGSATPALETLCNVQOKKYRLLRLTRRAGNARPAIQHVLDLKG
QRKVQAGLAPALITRMRQHLQADNQVILFLNRRGFAPALLCHDCG
WIAECPRCDHYYTLHQAQHHLRCHHCDSQRPVPRQCPSCGSTHL
VPVGLGTEQLEQTLAPLFPGVPISRIDRDTTSRKGALEQQLAEV
HRGGARILIGTQMLAKGHHFPDVTLVALLDVDGALFSADFRSAE
RFAQLYTQVAGRAGRAGKQGEVVLOTHHPEHPLLOTLLYKGYDA
FAEQALAERRMMOLPPWTSHVIVRAEDHNNQHAPLFLOQOLRNLI
LSSPLADEKLWVLGPVPALAPKRGGRWRWQILLOHPSRVRLOHI
INGTLALINTIPDSRKVEWVLDVDPIEG



DNA changes at very slowr ratesr for Myrs =) EVOLUTION

>gli| 82583714 |emb |CTO096E0.1| Human chromosome X complete seguence
“TAACCCTAACCCTAACCCTAACCCTAACCCTAACCCTCTGAAAGTGGACCTATCASCAGGATGTGGG G
GGAGCAGAT TAGAGAATAAAAGCAGACTCGCCTCGAGCCAGCAGTGGCAACCCAATGGGGTCCCTTTCCATA
CTGTGGAAGCTTCGTTCTTTCACTCTTTGCAATAAATCTTGCTATTGCTCACTCTTTGGGTCCACACTGC
CTTTATGAGCTGTGACACTCACCGCAAAGGTC GCAGCTTCACTCCTGAGCCAGTGAGACCACAACCCC
CAGAAAGAAGAAACTCAGAACACATCTCGAACATCAGAAGAAACAAACTCCGGACGCGCCACCTTTAAGA
A“TQTAA“A“T“ CCGCGAGGTTCCGCGTCTTCATTCTTGAAGTCAGTGAGACCAAGAACCCACCAATTC
CAGACACACTAGGACCC T GAGACAACCCCTAGAAGAGCACCTGGTTGATAACCCAGTTCCCATCTGGGAT
T TAGGGGACCTGGACAGCCCGGAAAATGAGCTCCTCATCTCTAACCCAGTTCCCCTGTGGGGATTTAGGG
GACCAGGGACAGCCCGTTGCATGAGCCCCTGGACTCTAACCCAGTTCCCTTCTGGAATTTAGGGGCCCTG
GGACAGCCCTGTACATGAGC T CCTGGE T C TG TAACACAGTTCCCCTGTGGGGATTTAGGGACTTGGGCCTT
CTGTCT T TGGGAT CTACTCTCTATGGGC CACACAGATATGTCTTCCAACTTCCCTACACAGGGGGGACTT
CAAAGAGTGCCTTGAGCTGATCTG TQATTG TTTTTTGTACTGTTATTTATCTTATTCTTTTCATTGTG
AGGTACTGATGCAAACACTTTGTACGAAAAGGTCTTTCTCATCTCGGGAGTCCCCGTC TATTTg CCCGG
TCCCTQTTAACCCAQTCCCCGA“AQQ GCCCCTTCTGCACCTTGAGCTCTCACCACTCACCGTCCATCC
GCCCCAGCTCTGCCTGCAACCCACCCATCCCTGGGACTCGGGCCTCCCCTCTCTAGTGGTCTGGTCATCA
GGCCAGGGGCACGTG AAQAAG TATCGTGGCAAAGGGAGCAGTCATATCCCCAAAATCTGTG TT GTT
TACCACCACCATG AAACCCCAGGGTGGGACTCTAGTTTCAGGTTGG uuTuAGCCCTuTCGGSAATuAQ
CTTTCCCC TATGGCTTCTTGGGGCCCCTGTGCCCTGA CTGTGTCTCCCAGCATCGGGTCCCC
GCATATGGCCC CTCAGGCACAGTGCCGCGATGGCTGCATGCGTGAGGGGEGEGELCCTGGEECCC GGGC GG
GAGTC TTTuTuT“T“ATGGCCATuATTQTCCTTCCSAQTATQATATQQ GGCCAATTTCTTTTATTCTG
CET T CAGAGT GAGTAAATCGATGTAGAGTTCATGCAGAAAAAAATACAACAAAAACCAAGGGAACATAGA
AT TGGAAAACGC G T CACAGCAATGAGCT TAAATAGGTAACAAATTTCATCATTTGAAGAAAGACTTAGAGT
GCCAAAAGTGCCTCTTAAGTCTCCTTTAAAAAGTAGCAAAATTCATCCCTGAAGAAGCATCTTGGCCTTT
I TCATGTACT CAGAGTGC T GG T GAAGAACAAAGATTGCTGAAACATTATGTACCTAACAGCGTTACAGGEE
IGTAGATAACACACTGGAAAACCTGGTCGTTACAGTGGACATATTCCAGGAAGTCCTTGCCTGAGGTTTT
CCAAGT AT GGAAT TGU T TGAGAT TGCGAAGAGGUGATGGAGGGTACAACTGTAATGCCCAACCTCATTTT
ITGCTAACCCTGTTTTTAGACTCTCCCTTTCCTTCAATCACCTAGCCTTCTTTCCACCTGAAAGGACTCTC
CTTAACTGAGAGAACCGGACAGACTCCATCTTGGCTCTTTCACTGGCAGCCCCTTCCTCAAAGACTTAN
CTCGTGCAAGCTGACTCCCAGGACATCCGAGAATGCAATTAACTGACAACCTACTGTGGCGAGCTACATC
CGCAGT CCCCAGGAAT TCGTCCGAT TGATAACGCCCAATTACCCGCGTCTATCACCTTGTAATAGTCTTA
AAGCACCTGCACCTGGAACTGT T TACTTTCCTGTAACCATTTATCCTTTTAACATTTTGCCTGATTTACT
TATGTAAAATTCTTTTAACTAGACCGCCACTCCCCTTTCTAAACAAAAGTATAAAAGAAAATCTAGCCCC
T T T T GG CAC T GAGACAAT T T TCGAGG T TAACGCAGGGTGCCTGTAATCCTAAGGGAGGAGACCGCCACT
TCTGC GCCCTTCCCTTCCCCACACCCCCTTCTCTAGTTTATGAAACAGGGAAAAAGGGAQAAA CAAAA
AGATAAAAAAAACAGAAGCTAAGATAAATAGCTACGACCGACCTTGGCAGCACCACCCGGCACTGGTGGETTAA
AATAATAATAATAATAATATTAACCCCTGACCTAAACTACTTGTGTTATCTQTAAATT AQA“ACTGTA
I GAGGAAGC CCTGCAAAACTTTCTGTTCTGT TATCTGATGCGTGTAGCCCCCAGTCACGTTCCGATGCTT
GCTCGATCTATC ““ACCCTTTCAAGTGAACCCCTTAGAGTCGTAAACCCTTAAAAGGGCCA GAATTTC
uTTT CGGGGAGCTCGGCTCTTCAGGCCCAAGTAAACCTGCCGTATCTCACCTGAGACCAACCCCCAACT
ACAAAACTCAACCTGGAATTTTCCC GGACCAAACCCATCTATATTCTGTAACCCGAAACC CAAAGCC
AACCCTAACCCTAACCCCTA“AQTTQAGGTCCCCCCGCCCCTQT GTTC CAAGACAACCTGCCCC

CCGTGGETTTGCAGGUCCCTCTGETCEEEETEEE uuTGGGGGCCAhATAﬁAGCThT TuAGCTTAAGCC

species share many common characteristics =) HOMOLOGY
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HPC

dogens, 1004, 100054 o cores

e Runs complex, parallel workloads

\ Butterflie N

of the USA

* Med gm p&wl:%} Oeém/ate ) , ‘: i L % b-,. and Canada

e HPC in the lbiosciences

o primarily for genome icience, '

alio. ecosyitems

s many comparisons, combinatorial
explodion

o time-critical (e.g. COUID-19)
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on HYPATIA (@elirir-greece

e CPU pool UM
e 96 CPUs
o 1B RAM
e 2.4 Gby

e Intel Xeon Cascadelake
e )50 JRB space
o shared resouirce

o nrogect-based access ete.

Architecture:
CPU op-mode(s):
Byte Order:
Address sizes:
CPU(s):

On-1line CPU(s) list:

Thread(s) per core:
Core(s) per socket:
Socket(s):

NUMA node(s):
Vendor ID:

CPU family:

Model:

Model name:
Stepping:

CPU MHz:

BogoMIPS:
Hypervisor vendor:

Virtualization type:

L1d cache:
L11 cache:
L2 cache:

L3 cache:
NUMA node® CPU(s):

x86_64

32-b1t, 64-b1it
Little Endian
40 bits physical, 48 bits virtual
96

0-95

1

1

96

1

Genuinelntel

6

85

Intel Xeon Processor (Cascadelake)
6

2400 .004
4800.00

KVM

full

3 MiB

3 MiB

384 MiB

1.5 G1B

0-95
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collection of tools, implicit

e Runs on HPC CPU ﬁo.o.ﬁ o o s0lo® escacs  cheh e
o YLURM 3
o parallel: MPS, multithreading ' | | e
e L hOw ;
e A comparative genomicsi suite ' | S
* tnput: genomed, annctations, e
metadata, data fusion 2
° procedding: mapping, masking,
matching, clustering, wisualigation ; —

o autput: matrices, cluiters, ete. : 2

s

L = 3



htpa./ | githubi.com/bepl-centh/cgg-toolhit steps today:

@

/. magicmateh (3Ds)
mwt 2. CALT masking
, , : , 3. BLASLT search
multiple decision points for analysis 4 MCL clustering
5. BieLayout wisuals
: as an example: HUMAN GENOME
o pairs list and i time: human vwi plant
MagicMatch | ’\
- \.,
v a8 . ..’/
W 17 g | ] BnoLayout

GeneCAST

o

clustt_utils
Tribe-MCL

o ©

.
I O '-. T
o < '— D
4]
." L)
0 -
)
B/
o .
P
Y
3N
3
- d

alignment files

GeneRAGE

qﬁ

DifFUSE

Y
-
.
v
v
il
{
J
.
'

identifier space, masking, encoding,
query-reference preparation phase visualization, clustering phase

homolog detection, alignment,

bttps:/ /jouwnals. plos.org/ ploscampliol/articlelid = 10.1371/ jowrnal. pebi. 1011498



live demo

step-by-itep

4 JHsapl
, ortholog one2one
F Hsapl:Mmusl
®m Duplication node # Mmus1 |
m Speciation node # between species paralog

o typically automated { Mmus1:Hsap2

Hsap2 o | f
\ within_species_paralog
I\ Hsap2:Hsap2' Homo sapiens #

Hsap2' M/ \ ortholog_many2many

o will explain config

o will submit jobs one-by-one

o will wieur results

e and, f time, wisualize



f we get here: success!

index: magicmatch

mask: CAST

search: BELAST

pairs: (seript)

cluster: MECL

Cist: (seript)

S

0.5

1.5

4.5 sec




conclusion(s)

and a couple of recommendations

o HPC 4 essential
o for bicinformatics, much monre
o reproducibility & scalability
o all genomes: Tbn sec = 30 yrs

* Aedourcel

e get as much storage ad you
nossibly can !

e CPU pouwer OK, not crucial
o mrepare for REALLY big data !!
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http:/ /genome.academy/bou/links



http://genome.academy/how/links

