at's
NCHDC

[MPOEKTMPAHE HA CUCTEMA 3A
BUONHPOPMATHUHHA OBPABOTKA
HA METATEHOMHW AAHHW

AAEKCAHABLP KMpMAOB
MUKT-BAH

B1COKOMPOM3BOAUTEAHU MPECMATAHMS B MOA3Q
HO M3CAEAOBATEAUTE M OOLLLECTBOTO
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CbAbPXAHME

» |[[eA M 30A04U
®» HUMOMHADOPMATUYHA OOPADOTKA HO ACHHM
» MeTareHOMHU M3CAEABOHMSA

» Galaxy Software

» PeaAM3AUMA HO CbPBbPHO CUCTEMA
» MOAEA 30 0OPABOTKA HO METATEHOMHM AQHHMU
» Pe3yATaTU

» 30KAIOYEHME

http://www.nchdc.acad.bg
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OCHOBHQ LLEA

» KOHAOUIYPUPAHE U MIIPAXKAOHE HO KOMMAEKCHA
PAOOTELLLA CbPBbPHA CUCTEMA

®» |[HcTaAauMd HO Galaxy software 30 M3CAeABAHMSA B
OOAQCTTA HO BUMOMHADOPMATUKATA

®» TecToBe Bbpxy Amplicon metoA c16S rRNA AQHHM

» MeTareHOMHUM M3CAEABAHUS.

http://www.nchdc.acad.bg
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BMOMHOQOOPMATMKA AQHHM

Growth of SSU ribosomal RNA databases (RDP Il & SILVA)
www.arb-silva.de

10,000,000 -
9,469,656

9,000,000 -|
8,000,000 -
7,000,000 -|
6,000,000 -| 5,616,941

/000,000 -
4,346,367

4,000,000 -

rRNASequences

3,194,795
3,000,000 +

2,000,000 - 1,471,257

1,000,000 - 756,668

60,274 101,781
n 473 i 2,251 i 2,849 i 6,205 ‘ 16,277 ‘ i ‘ —
ig o> of° i S sV g o

]

(=]

)
" o

Purypa 1. Pactex Ha basmte AaHHM 3a prbo3omHa PHK B ©asara
AQHHM Silva

http://www.nchdc.acad.bg
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[ToOUAOXKEHME HO METATEHOMMKATO

OTpacAu Ha

NMPOMULLAEHOCTTA

CeACcKO CTONAHCTBO

buoropuso

BuoTexHoAorus

EkoAorus

AMArHoCcTHUKA Ha
MHPEKLLMO3HHU
3a60A9BAHMUS

NCHDC

MpuAoxeHue

Pactex Ha pacTtenus. OTKPUBAHE HO BOAECTU B KYATYPUTE U AOBUTBLKA.

NHAYCTPUAAHM MPUAOKEHMS B MPOM3BOACTBOTO HO BMOTrOpPMBA.

[MPOU3BOACTBA HO AEKAPCTBA. PAPMALLEBTUHHM MPOAYKTHU. MOAQUMAMHOBUTE

AHTMOMOTMLLA.

MpeACTaBa 30 €KOAOTMYHMTE OBOLLIHOCTM. OOXBAT HA MHBAMBHUTE U

30CTPALUEHM BUAOBE. [IDOCAEAIBAHE HO CE30HHM MOMYAQLLAM.

YyBCTBMTEAEH U ObP3 METOA 30 AMATHOCTULIMPAHE HA MHADEKLIMSA YPE3
CPCBHSIBAHE HA reHETUYEH MATEPUAA.

Tabamua 1. OBAACTU HA MPUAOXKEHME HO METATEHOMMKATA

http://www.nchdc.acad.bg
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Standardized entropy

MeTareHOMMKQ - METOAMU

Vi v2 ] V4 V5 L 7 Ve V!
1.00 i

0.75

=
(%3]
=

=
(=3
o

Vi-v2 V3-V5 VE-VI
Vi-Va i

Vi-v8

0 500 1000 1500
Position along 16S gene

Purypa 2. Amplicon mMeToA.
POMEHAMBU permorHm (V1-V9) Ha
16S rRNA reH.

DNA
SN |
500 bp 1
Fragments
=
Sequences

CAATGCAT|T A — . |

Overlap

Purypa 3. lNpouec Ha
M3MbAHEHME HO CEKBEHUPAHETO
ypes “Shotgun® MeToA.
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Galaxy Software

NCHDC

NMpeAaumMmcTBAQ:

» CauT 30 AOCTBIN - hitps://usegalaxy.eu/

» OTBOPEHUI KOA M COPTYEPHUTE MAKETU 30 AHAAMS;
®» [3MOA3BOHE HA FOAIM HODOP OT AQHHM B OMOMHADOPMATUKATA;

» 38500 rotoBU MHCTPRYMEHTU, TOTOBU 30 M3BbPLLIBAHE HA PA3AUYHM
BUAOBE MAHUMNYAQLLMM;

®» [OAIM HODOP OT AQHHM, TOTOBM ODYYEHMS M PA3PADOTEHM
PBbKOBOACTBA 34 QAHAAUIMPAHE;

®» [e3nAaTEH AOCTBMN AO PECYPCHUTE U;
®» Cb3AABAHETO HA PAOOTHU MOTOLM 30 AHOAM3 HO AQHHM;

» Cb3A0BA OOLLIHOCT OT MNOTPEOUTEAM, YHEHU, MICAEAOBATEAMN,
KOUTO ODMEHST ONMT B OOAQCTTQ.

http://www.nchdc.acad.bg
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https://usegalaxy.eu/

Galaxy Software

Web browser

= Bio

What you see

Purypa 4. B3AOMMOAENCTBMETO HA
notpebureante ¢ Galaxy Europe
NAQTdOOPMATA

What you don’t see
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Galaxy Software

[ Administrators ] [ All ] [ Developers ] [Usersl

[Secure access] I Sharable I

Available from [ Reproducible ]
everywhere
\

Data anaIyS|s

T | Development I
/

Web interface
lSupport I I Tools Packaging
[CollaborationsL\\ | Deployment |
‘—/J Galaxy ecosystem I
Scientifics

publications
Galaxy Core

Instances

[Cloud [HPC] [Local] [API] [Development] [ Deployment ]

Purypa 5. B3AMMOAEMNCTBMETO HA
notpedutreamte ¢ Galaxy Europe
nAQTdoopmara

http://www.nchdc.acad.bg



http://www.nchdc.acad.bg/

Galaxy Software

Number of new users registered per month

7,500 1

10,000
5,000{

5,000 1

p———"—‘—\\/\—/m\ v/’_/\
e e t——— i ———— ]

25001

0. 0 T T T T FRL
Monthly volume of processed data (in TB)
4,000,000 1 600 &
4004 . e, TR N ey
2,000,000 1 i i
2001
/_\/\_/\/\/ﬁ/
0 1 T T T L T T—/l\ 0- T T T wll _1\_—7_———1\.‘
2020-01 2020-04 2020-07 2020-10 2021-01 2021-04 2021-07 2021-10 2020-01 2020-04 2020-07 2020-10 2021-01 2021-04 2021-07 2021-10
e (JG v Bl Al e Combined

Purypa 6. Npadomkm HA U3MOA3BAHETO HO OE3MNAATHM
YCAYIM OT CTPOHA HA M3CAEAOBATEAMTE, OPOAT HA
PEMMCTPUPAHUTE MOTPEOUTEAUN U M3MNOA3BAHETO HA

pecypcute

http://www.nchdc.acad.bg
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. PeaAm3aums HO CbPBbPHA CUCTEMO Z,, -

» |46 npouecopHn gapa (Cores)

» 4.8 TB AMCKOBO MPOCTPAHCTBO 30 CbXPAHEHME HA
AQHHM, KOKTO U Bb3MOXXHOCT 30 AODABSHE HA OLLLE

ANCKOBE C NMAaMeT

» 37 GB onepaunOHHA NAMET, CbC CAOTOBE 30
AOMbBAHUTEAHA MAMET

» [Jbuntu OS

http://www.nchdc.acad.bg
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12 MHcTaAnaums Ha Galaxy Europe
BbPOXY CbPBbPOHAO CMCTEMAO

NCHDC

» lHcTtaAaumd ¢ Docker (https://www.docker.com/)

root@agalaxy0Ol:~# ./install.sh &
+ sh -c DEBIAN FRONTEND=noninteractive apt-get install -y -qq docker-ce-rootless-
extras >/dev/null

C O locahost33ss 2

+ sh -c docker version

Purypa 7. MHCTOAMPAHUAT
Docker KAMEHTU 1 CbPBBLP

Client: Docker Engine - Community Tools b . ) History ce
version: 20.10.17 Hello, Galaxy is running!
API version: 1.41 i) I e o 00
Go version: gol.17.11 Unnamed history
Git commit: 100c701 St
: et
Built: Mon Jun 6 23:02:46 2022 Send Data j
OS/Arch: linux/amdé64 Collction Operatons
Context: default 10 This isory s empty Yo canfoad
Experimental: true Unowt Gay s anopen o YU o N g e R
Text Menipulation e Sl
Server: Docker Engine - Community Comvert Formes
Engine:
Version: 20.10.17 Phgrd ot
API version: 1.41 (minimum version 1.12) Join, Subtract and Group
Go version: gol.17.11 Fetch Alignments/Sequences
Git commit: a89b842 s
Built: Mon Jun 6 23:00:51 2022 Opcrioe Genon: wieves
0S/Arch: linux/amde64 Statistics
Experimental: false Graph/Display Data
containerd:
Version: 1.6.7 Pentpe fesciaon
GitCommit: 0197261a30bf81fleeB8ebaddd2dealef95dé7cch Toals from workflows
runc: Mergaies Morge 2
Version: 1.1.3
GitCommit: v1.1.3-0-g6724737
docker-init:
Version: 0.19.0
GitCommit: de40ado

Purypa 8. HOHOAHA CTPAHMLLA HA
Galaxy Europe codotyep HO AOKQAHATA
CbPBbPHA NAATAOOPMA

http://www.nchdc.acad.bg
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https://www.docker.com/

13

MoA€eA 30 0BpabOTKaO HO

NCHDC

METAre€HOMHU AOHHM Amplicon

Amplicon

Preparing
datasets

Optimization of
files for
computation

e ] sovd fasta | [count table]

| Text |_ | Fasta ”Tal:u\ari -

silva.ua

Fasta

Sequence

N Screen.seqs
alignment

| lag | good.fasta | [count Iahlr,-‘

| Text | | Fasta ||Tabu\ari

Titerea
fasta
Fasta

Extraction of
taxonomic
information

Visualization

Phinch

Purypa 9. CTPYKTYPEH MOAEA HA
Amplicon aHOAM3 HO
METATEHOMHU AQHHM

http://www.nchdc.acad.bg
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14 MeTareHOMHU AQHHM, U3MOA3BAHM MPOU
TECTOBETE 30 MNPOU3BOAMTEAHOCT (1/3)

NCHDC

Source Dataset Seqs Size(MB)
HMP Ileum Test 300 527135 300
HMP Ileum Test_700 1121140 700
HMP Ileum Test 1500 2577144 1500

TabAamLa 2. TeCTOBM AQHHW: BpOM HO MOCAEAOBATEAHOCTH
(Seqs); TonemmHa (Size)

http://www.nchdc.acad.bg
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MeTareHOMHM AQHHU, M3MNMOA3IBAHM
MNPoW TECTOBETE 3A MPOOU3IBOAMNTEAHOCT
(2/3)

NCHDC

Using 205.5 GB

Download from web or upload from disk

Regular Composite Collection Rule-based

You added 1 file(s) to the queue. Add more files or click *Start’ to proceed.

Name Size Type Genome Settings

2 |NewFile 274b [ Auto-de.. |x| QR [ - Additional S... | =] @

Download data from the web by entering URLs (one per line) or directly paste content.

https://downloads.nmpdacc.org/data/HM16STR/HMDEMO/SRP002429/stool/not_affected/SRS066753.fsa
https://downloads.hmpdacc.org/data/HM16STR/HMDEMO/SRP002457/stool/not_affected/SRS072900.fsa
https://downloads‘hmpdacc.org/data/ HM16STR/HMDEMO/SRP002457/stool/affected/SRS072858.fsa

Type (setall):|  Auto-detect v |Q Genome (setall):| _____ Additional S... | ¥ |

DChoose local files [#'Paste/Fetch data Select Pause Reset Close

Purypa 10. 3apexaaHe HA AQHHUTE U
CTAPTUPAOHE HA MNPOLLECA.

http://www.nchdc.acad.bg
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16 MeTareHOMHU AQHHM, U3MOA3BAHM

Npw TECTOBETE 3A NPOU3BOAUTEAHOCT
(2/3)

2P root@agalaxy0l: ~/export/docker-galaxy-stable/compose = O X
~
0 | 0.7% 4 0.0% 2 0.0% 13 | 1.3%
1 0.0% 5 0.0% 9 11 1.3% 13 0.0%
Z 1 0.7% 6 | 0.7% 10 0.0% 14 0.0%
3 111 [11]1100.0% T 0.0% 11 0.0% 15 1.3%
Mem ||| [ 1111 | | 13:56/31 4G Tasks: ; thE; running
Swp | 28.8M/8.00G Load average: i
Uptime
434576 root 20 0 8916 4816 3664 R 2.0 0.0 5:38.41 htop
336530 alex 20 0 9368 4812 3140 R 1.3 0.0 16:34.42 htop
434223 1450 20 0 3217M 298M 41968 s 1.3 0.9 14:37.50 /galaxy/.venv/bin/python3 /galaxy/.v
434274 1450 20 0 3317M 41968 s 0.7 0.9 8:11.87 /galaxy/.venv/bin/python3 /galaxy/.v
434275 1450 20 0 3317M 298M 41968 s 0.7 0.9 1:40.10 /galaxy/.venv/bin/python3 /galaxy/.v

Purypa 11. HaTOBAPBAHE HO CUCTEMATA.
30AQ4ATA CE€ U3YNCAGBA HAA 10 Yyaca M M3MOA3BA |
aapo 1 13 GB RAM namer.

http://www.nchdc.acad.bg
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MeTareHOMHM AQHHU, M3MOA3IBAHM

Nonm TectoBeTe 3d NMPOMN3IBOAMNTEAHOCT

(3/3

Workflow

Analyze Data

Visualize > Shared Data ~

Tools
0 Executed Cluster.split and successfully added 1 job to the queue.
Clustersplit
The tool uses 3 inputs:

@ Show Sections * 42: Pre.cluster on data 38 and data 40: precluster.fasta
* 52:Classify.seqs on data 43, data 51, and others: taxonomy

T oo zequences kI Oll * 43: Pre.cluster on data 38 and data 40: precluster.count _table

and split large matrices

WORKFLOWS It produces this output:

All workflows ¢ 55: Cluster.split on data 43, data 52, and data 42: list (OTU List)

You can check the status of queued jobs and view the resulting data by refreshing the History panel. When the job has been run the status will change from 'running’ to ‘finished' if completed

successfully or "error’ if problems were encountered,

PID USER
9450 1450

BRI NI

20 0§

.venv/bin/python3 /galaxy/.venv/bin/uwsgi --yaml /galaxy.

Admin Help~ User~

History

search data:

Analyses of

NCHDC

Using 143.9 GB
c+o%
[20)

metagenomics data - Human

sample Task 700M B

<.+ 55: Cluster.spliton d
ata 43, data 52, and dat
a 42: list (OTU List)

54: Classify.seqs on data
43, data 51, and others:
tree.sum

53: Classify.seqs on data
43, data 51, and others:
tax.summary

o

E : 9%
6.46 4.00
£32

52: Classify.seqs on data
43, data 51, and others:
taxonomy

51: trainset18_062020.p
ds.tax

50: trainset18_062020.p
ds.fasta

43: Pre.cluster on data 3

2 and dsts AN mrarlicta

Purypa 12. HaTOBAPBAHE HO AOKAAHQO CbPBbPHA CMCTEMATA C 8
MNPOLLECOPHU AAPA MPU UIHMCAEHME.

http://www.nchdc.acad.bg
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18 Pesyatatn (1/4)

/ -

Dataset Size (MB) Time (sec)

2 Core server system |2 Core Free Galaxy Platform

Time(sec)

300 2618 3223

700 12724 14145

1500 42550 47833

1500MB

T00MB

300MB
Data size(MB)

— e 2 Core Server System =g 2 Core Free Galaxy Platform

Tabamua 3. BpemeHa 3a
M3YMCAEHME HAO ABETE
CUCTEMM C 2 SAPA Purypa 13. '(oadomyHO
PA3NPEAEAEHME HA BPEMEHATA 3a
M3YUCAEHUE NPU PAZAMYHA TOAEMMHA
HAQ AQHHUTE C €AHAKBA KOHJOUIYPALLMG
HO CUCTEMMUTE

http://www.nchdc.acad.bg
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19 Pesyatatn (2/4)
/ oo

Dataset Time (sec) 50000
Size (MB)
40000
2 Core server 2 Core Free Galaxy 8 Core server

system Platform system 8 o

300 2618 3223 1053
20000

700 12724 14145 7433
10000

1500 42550 47833 25112

?JMB 300MB TOOMB 1500MB
Data size(MB)

= @ - 2 Core server system e 2 Core Free Galaxy Platform == § Core server system

TabAamua 4. BpemeHa 3a

M3YMCAEHME HA TPU CUCTEMU Purypa 14. 'padonyHo
PA3MPEAEAEHME HA BPEMEHATA 3Q
M3YUCAEHME MPU PAZAMYHA TOAEMMHA
HAQ AQHHUTE NPU PA3ZAMNYHU
KOHJQOUIYpPALUUM HO CUCTEMMUTE

http://www.nchdc.acad.bg
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20 Pesyatatn (3/4)

300 MB Data Size 1500 MB Data Size
=82 Core server system == Core Free Galayy Platform == 2 Core senver system == 2 Care Free Galaxy Platform
1800 45000
1600 40000
1::: o
E 600 g 15000
E 400 E -
200 o
00 & P & & & o &° d}\‘?&z&z&z&f@fﬁ&&f\@ &@&z&éf?@'f&\&\é@@z
& ‘x\e&&\\ ‘}6’?_ i&%é&@\?@i{&ﬁffjﬁwf‘s_@ @é\@i\&@“_ j\@“@&&é'e&q&‘-‘\& @(@@i&\\q@&ﬁ\? *“\?‘@9&0‘}@‘?-{‘%@& p & & “q\}_z é\\\f’ ‘}@ﬂ&ﬁ a,ﬁzz(* “,‘, ?'\.QGJ\)@«@?\ %ﬁf & @&of"\“ O@\ ‘ﬁ'z- 07?“';\@;\\9*_ \0&
& g & o} @9@ @p
Purypa 15. CpaBHUTEAHA Purypa 16. CpABHUTEAHA rPAMKA
roadomka 30 BPEMETO 30 30 BPEMETO 30 U3MbAHEHUE HA
M3MbAHEHME HA MbPBMU NbpPBU ekcnepumeHTt (1500 MB)

ekcriepumeHTt (300 MB) BbpXy  BbPXY ABATA BUAQ CUCTEMM
ABOTA BUAQ CUCTEMMU

http://www.nchdc.acad.bg
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NCHDC

Pe3yATaTH

Bacteria(100) —
Total: 703359

100% of
Root

Kr@nal=
Bs + | Max depth
B‘Zi anl size
Charlsize

Collapse

O,
“co
aﬁﬁo}

17. Krona Pie HTML

Purypa
MHTEPAKTMBHO TPAMOUYHO MPEACTABIHE
HQ [PE3YATAT OT W3CAEABAHE BbPXY
AQHHM C TroaAemmHa 1500 MB.

Bacteria(100)

http://www.nchdc.acad.bg
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&

NCHDC

20 3AKAIOYEHME

» Galaxy Soffware e yaoOeH. PA3AMYHUTE MY MHCTRYMEHTU OCUIYPIBAT ObP3
AOCTbIM AO AOHHUTE, OCUTYPABALLLO CUCTEMATUIMPAHM PADOTHM MOTOLIM 30
QHOAM3 U OBPABOTKA.

®» Pa3paboTiX M KOHAOUIYPUPOX CbPBbPHA CUMCTEMA 30 HALLIMTE HY>XXAM KATO
M3CAEAOBATEAU, 30 AQ HOMOAMM BPEMETO 30 OOPADOTKA HO METATEHOMHMU
AQHHM,

»  CbobpazeHa € CTPYKTYPATA M TOAEMMHATA HO AQHHUTE, KOMTO CA OOPADOTEHM

BPB3KA MEXAY XAPAKTEPUCTUKUTE HO AQHHUTE 30 BXOAHATA NMOCAEAOBATEAHOCT
MM3YNCAUTEAHOTO BPEME, HEODXOAMMO 30 OOPADOTKA HA TE3M AQHHM.

®» [Ipr 0OpABOTKATA HO TOAEMM OA3N AOHHM € HEODXOAMMO M3MOA3BAHETO HA
NAPAAEAHU MPECMATAHMS BbPXY KOMMIOTbPHM KABCTEPU MAM CYMEPKOMIMIOTPOM.
TOBA LLLE HOMOAM BPEMETO 30 OOPABOTKA U M3CAEABAHUSA 3HAYMTEAHO.

http://www.nchdc.acad.bg



http://www.nchdc.acad.bg/

23 NCHDC

baaroaaps 30 BHUMAHMETO!
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