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BBegeHue

[aHHoe nocobue Co4epHKUT BCNOMOraTe/ZibHble MmaTepunanbl gNAa pewleHnA NPakTU4eCKnxX 3aaau,

npeacrtaBneHHbIX Ha WKOo1ie-CeEMUHape «BblumMcanTenbHole 3aga4m MOI'IEKyJ'IﬂpHOVI 6uonorun n rmachopma

UGENE».

[ns 3anycka 3agay ucnonbsyetcs Tekywan c6opka UGENE (r.643).

B nepByto 4acCTb nocobus BKAOYEHO peweHne cneayrouwmnx NnPpakTMHECKNX 3a4a4:

1.

UccneposaHue HemM3BeCTHOroO BMpyca:

B faHHOM 3aza4e nccneayeTca Nocieno0BaTelbHOCTb HEM3BECTHOMO BUpYca. PaccmaTpumBaetca
NMOMCK FOMOJIOTOB C MOMOLLbIO YaaneHHOoro 3anpoca BLAST, 3arpyska nocsieioBaTe/ibHOCTEN C
NCBI, MmHO)ecTBeHHOE BblpaBHMBaHME NOCNEeA0BATE/NbHOCTEN, NOCTPOEHME
dunoreHeTUYECKNX AEPEBLEB.

Pa6ota ¢ AaHHbIMU CEKBEHNPOBAHUA:

[enaetca KpaTKknit 0630p paboTbl ¢ AaHHbIMK ceKBeHMpOoBaHuA (B popmate BAM) ¢ nomoubio
UGENE Assembly Browser: npocmoTp AaHHbIX, 3KCcnopT puaos B FASTA daiin.

Mouck reHa B nocneaoBaTe/IbHOCTU:

MpuBOAUTCA NPMMEP NOMCKA COCTaBHOrO cMrHasia ¢ nomoubio cxembl UGENE Query Designer.
MocTpoeHune BbIMUCNUTENbHDbIX CXEeM:

PaccmaTpmsaeTca 2 npumepa NOCTPOEHMA BbIYUCNTE/BHBIX CXeM. TaK»Ke paccmaTpuBaeTca

3anycK Cxembl U3 KOMaHAHOM CTPOKM M UCMO/Ib30BaHNE CKPMNTOB 4/1A 334aHMA 3HaYeHUsA
napamertpa.

Bo BTOpoO# YacTn nocobuma onucbiBaetca Heobxoanmas MHPopmaL MM 0 3anycke cxem Ha Knactepe HIY.

MprBOAATCA NPUMEPBI CXEM.

TpeTbsa YacTb NOCOOMA COAEPKMT ONMCAHME M MPUMEP UCMONb30BaHUA cucTembl Expert Discovery,

BCTpoeHHoW B UGENE, no3sonstoLleit pasmedaTb NPOTANXKEHHbIE palioHbl FeHOB, OTBEYatOLME 33 Peryasaumto

TPaHCKpUNUUW.



Yacts I. 3HakomcTrBO ¢ UGENE

1. Oomue cBegeHusa o UGENE

YT1o Takoe UGENE

UGENE — cBob6oaHoe KpoccniatdpopmeHHoe bruoHdbopmaLMoHHOe nporpammHoe obecrieyeHue.

B UGENE nHTerpupoBaHbl AeCATKN U3BECTHbIX BUONHPOPMALIMOHHBIX MHCTPYMEHTOB M a/IFOPUTMOB,
OOCTYMHbIX KaK Yepes rpaduyecknin uHtepdenc, Tak n yepes KOMaHAHYH CTPOKY.

Ncnonb3ysa BCTPOEHHbIN AM3aiHEP BbIYUCAUTENIbHBIX CXEM, PA3/INYHbIE MHCTPYMEHTbI U
a/IrOPUTMbl MOTYT BbITb CKOMMNOHOBAHbI B BbIYUCIUTE/IbHYIO CXEMY.

YT106b1 Y3HATL BOsbLLE:

e http://ru.wikipedia.org/wiki/UGENE
e http://ugene.unipro.ru/

I'ne moxkHO B31Th UGENE
MNocneartoto Bepcmio UGENE Bcerga moKHO cBOBOAHO CKayaTb CO CAeAyHoLen CTpaHULbI:

e http://ugene.unipro.ru/rus/download.html

Ha faHHOM CTpaHULLE MOMKHO CKayaTb NAaKeTbl 4/1A onepaunoHHbix cuctem Windows, Linux,
Mac OS X, n ap. TakKe AOCTYNeH UCXOAHbIM KOA NpoayKTa (pacnpocTpaHaeTcs Ha ycioBuax GPLv2).

MO3KHO TaKKe cKkauyaTb 04HY U3 nocnegHux “npegpennsuolx” coopok UGENE:

e http://ugene.unipro.ru/rus/snapshot.html

JoKymeHTaums (Ha aHIIMIACKOM A3bIKe) 4OCTYNHA Ha CledyloLel cTpaHmLe:

e http://ugene.unipro.ru/documentation.html



http://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D0%B8%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%90%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC
http://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D1%84%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B8%D0%BD%D1%82%D0%B5%D1%80%D1%84%D0%B5%D0%B9%D1%81_%D0%BF%D0%BE%D0%BB%D1%8C%D0%B7%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8F
http://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D1%80%D1%84%D0%B5%D0%B9%D1%81_%D0%BA%D0%BE%D0%BC%D0%B0%D0%BD%D0%B4%D0%BD%D0%BE%D0%B9_%D1%81%D1%82%D1%80%D0%BE%D0%BA%D0%B8
http://ru.wikipedia.org/wiki/UGENE#.D0.94.D0.B8.D0.B7.D0.B0.D0.B9.D0.BD.D0.B5.D1.80_.D0.B2.D1.8B.D1.87.D0.B8.D1.81.D0.BB.D0.B8.D1.82.D0.B5.D0.BB.D1.8C.D0.BD.D1.8B.D1.85_.D1.81.D1.85.D0.B5.D0.BC_UGENE
http://ru.wikipedia.org/wiki/%D0%90%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC
http://ru.wikipedia.org/wiki/%D0%91%D0%BB%D0%BE%D0%BA-%D1%81%D1%85%D0%B5%D0%BC%D0%B0
http://ru.wikipedia.org/wiki/UGENE
http://ugene.unipro.ru/
http://ugene.unipro.ru/rus/download.html
http://www.gnu.org/licenses/gpl-2.0.html
http://ugene.unipro.ru/rus/snapshot.html
http://ugene.unipro.ru/documentation.html

2. IlpakTnyeckada 3agava: HcciesgoBaHue HeM3BeCTHOIO BUpyca

YTO ecTh

NmeeTtca HK nocnenosatenibHOCTb HEKOTOPOro HeM3BecTHOro Bupyca B dopmate FASTA: “virus.fa”.

YTo TpebyeTcs
HaliT romonoru gis AaHHOM NOC/Ae40BaTeIbHOCTU, BbIPOBHATL MOJyYeHHbIE NOC/e40BaTe/IbHOCTH
¥ NOCTPOUTL GUIOTEHETUYECKOE AePeBO.

Kak sTo caesath

1. OTKpbITb “virus.fa” B UGENE:

U -* UGEME - [virus virus X]

‘%«3 File Actions Settings Tools Window Help =
E@B %:-ﬂaﬂ-ﬂaﬂ-ﬂ'rﬂl (Got) | & »
3 Project (9 wirus % [dn |ﬁ \J . IE"_E}I i » &
% Name filter . 200 400 600 800 1k 12K 14k1ﬁ4?|[]
2, Obijects i ' : ; ' ' ; ' -

@ = @ virus.fa 200 400 800 200 1k 12k 1.4k 1 647

Y [s]virus X

- " =

TILTCTTTHECCCTCETTGGEEEECECC

Bookmarks t
- - - 12 4 '5 & “Il:l 12 14 1'5 “IE El:l 22 24 2T
A wirus virus X ATAGAAATTGGEGAGCGTAACCTTITTIGETGG
T E I & * - F 7 =
1 K L c . E ER
Mame
{19‘ { Auto-annotations [virus, fa | virus X]
4 | >
| L) 2: Tasks | | L] 3:Log | Mo active tasks &' [

2. Haiit romonoru c nomoLblo yaaneHHoro 3anpoca BLAST:

e HaxmuTe npaByto KHOMKY MbilK 1 Bbibepute “Analyze > Query NCBI BLAST database" B
NOABMBLUEMCS KOHTEKCTHOM MEHIO.

% Find restriction sites...
(] Query NCBI BLAST database... )
He | Search HMM signals with HMMERS3, ..



http://ru.wikipedia.org/wiki/BLAST

[nsa Toro, 4Tobbl HaYaTb MOMCK JOCTATOMHO HaXKaTb “Search” B nosasuBwemcs guanore. MNpu
Heo6X0AMMOCTN MOXKHO TaKKe 3a4aTb NapameTpbl NOUCKA, OT/INYHbIE OT 3HAYEHWI No
YMOYaHMIO.

Search through a remote database

i General options | Advanced options

.............................................

Select the search type: [] search for short, nearly exact matches
Expectation value 10,00 |2 | [[] Megablast

The database:

Mucleotide collection - nr w

The database description:

Basic Local Alignment Search Tool, or BLAST, is an algorithm for comparing
primary biological sequence information, such as the amino-acid sequences of
different proteins or the nuceotides of DMA sequences. A BLAST search
enables a researcher to compare a query sequence with a library or database —

of sequences, and identify library sequences that resemble the query "
L. P il | S

Save annotation(s) to

{(®) Exizting annotation table |(‘9 Annotations [MyDocument_28.gb] V| @

(O Create new table Lnts and Settings/oiglMyDocument_29.gb |

Annotation parameters

Group name |~::aub:|:=- |
Search timeout

[ Search H Cancel ]

BHuMaHue: Monck NponsBoanTCA B yaaneHHOM 6ase AaHHbIX, MO3TOMY A1A YCMNewHoro
BbINOJIHEHWUA AAHHOTO MYHKTa TpebyeTca AOCTYNHOCTb MHTEPHETA. B c/iyyae oTcyTCcTBUSA
MHTEpPHETa, MOKeTe BOCNO0/1b30BaThbCA /I0Ka/IbHbIM NOUCKOM BLAST, onncaHmne KOTOporo He
BXOAMUT B laHHOEe nocobue.

Mocne Toro, Kak Nouck Bbln HayaT, 38 XO4OM ero BbINOJAHEHUSA MOXKHO C/lIe4nTb, HaNnpumep,
B HMMHeM yacTn okHa UGENE:

Running task: RemoteBLASTTask (B8 3%



e [lo 3aBepLUeHMM NOMCKA NOCe0BaTeIbHOCTb BMpyca byaeT NpoaHHOTUPOBaHa:

1 100 200 300 400 500 600 700 200 S0 1k
& AL
¢ [1645 bp

L * F = I E N T F F = i

M blast result 3. 1647
M blast result 3. 1647
M blast result 3. 1647
M blast result 3. 1647

e YT106bI NTOCMOTPETH NOAPOOHYIO MHPOPMALMIO O KAKOM-HNOYAb pe3y/ibTaTe NOUCKa,
pacKpoiTe COOTBETCTBYIOLWNI y3eN AepeBa aHHOTaLNN:

= E}r’ Annotations [MyDocument_28.gb] =
= 'ﬁ misc_feature (0, 20)

= blast result 3..16497
E-value ]
ACCession ELI5S4418
bit-score 2814.54
def Hepatitis B virus strain 4653-97 polymerase
0aps 0/1645 (0%:)
hit-from 206
hit-to 1350
id gi| 194772903 |gh |EU554415. 1
identities 1611/1645 (97.93%)
sCore 3120
source_frame direct
M blast result 3..1647
M blast result 3..1647

3. 3arpysutb nocnegoBatenbHocTn romonoros u3 NCBI GenBank:

e [1nA 3TOro BblAeNNTE aHHOTALMKN B HUXHEN YacTn OKHa (Ha3sbiBaemol “Annotations Editor”)
KaK NOKa3aHO Ha pUCYHKe HUuXe 1 Bbibepute “Fetch sequences from remote database >

20

Fetch sequences by ‘id’ from ‘blast result’” B KOHTEKCHOM MeH10:


http://ru.wikipedia.org/wiki/GenBank

blast result
blast result
blast result
blast result
blast result

blast result
blast result
blast result
blast result
blast result
blast result
blast result
blast result

blast result
blast result

= (9 Annotations [MyDocument_28.gb] *
EI--ﬁ misc_feature (0, 20)

Go to position...

Select sequence region...
Mew annotation...

Copy

Select

Add

Analyze

Align

Cloning

Fetch sequences from remote database

Export

Fetch sequences by 'id' from 'blast result’

Fetch sequences by 'accession’ from ‘blast result’

e B noABMBLUEMCA AMANOre MOXKHO BblGpaTb Nanky, Kyaa 3arpysutb ¢painbl. OctaBbTe

BK/IlOYeHHoM onumio “Add to project” n Haxxmute “OK”:

Get sequences by 1D

The sequences from selected BLAST results will be downloaded from
MCBI Genbank by their GI identifier

Save to directctory: Iand Setﬁngs,.’userf.UGENE_dDwnIDadEd” E]

Add to project

| ok

] [ Cancel ]

e [locne TOro, Kak NOCnef0BaTeIbHOCTM 3arpy3ATCA, B NPOEKTe NOABUTCA HoBbI GenBank

(I)aﬁﬂ C 3TMMM NoCcnegoBaTe/IbHOCTAMMU:

|Project 4 |
Mame filter | |
Objects

E} |E| virus.fa -

o % [e] virus X

E} |E| MyDocument_23.gb

E (‘_‘;‘ [a] Annotations
194772903 misc.gb

() [a] EUS94418 features
> % [s] EUS94418 sequence
() [a] EUS94414 features
> % [s] EUS94414 sequence
() [a] EU594413 features

.

BHuMaHue: [111 yCnewHoro BbINOJIHEHUA AaHHOTO NyHKTa TpebyeTcs AOCTYMHOCTb MHTEPHEeTa.



4. 3KcnopTMPOBaTb NOCNEA0BATENbHOCTU B GOPMAT MHOXKECTBEHHOIO BbIPaHMBAHUA:

e HaKmuTe npaBoii KHOMKOM MbllLK Ha $alin c nocneaoBaTeNbHOCTAMU U Bbibepute “Export >
Export sequences as alignment” B KOHTEKCTHOM MeHI0:

Project | el Rest
Mame filter | | -
Objects
= |E| virus.fa -~ L]
% [s] wirus X

= |E| MyDocument_28.gb
t'_";:’ [a] Annotations
=E [z 194772903 misc.o
(') [a] EU594418 f: Cpen view

% [s]EUS94418 si
/ [a] EU594414 f
% [s] EU594414 s: E—Eb Unload selected documents
Y [a] EU594413 f Add
% [s1EUS94413 st | 1o
Y [a] EU594429 f
% [s] EUS94429 5.| Expart 4 | Export sequences
(' [a] EUS94417 e Remaove 4 @xpurt EEQUENCES 35 alignmen)
L
% [s]EUS94417 sy | - /|
i) ralFicadata f E NE A COpY-- | —| _

e B NoABUBLUEMCA AMAOTE MOXHO OCTaBUTb 3HAYEHMA NapameTpos (Mms daiina
MHOKECTBEHHOTO BbipaBHUBAHMA N ero ¢opmMaT) Mo yMoa4aHUIo U HaxaTb “Export”:

U Export sequences as alignment

Export to file L:uments and Settings/user/.UGEME_downloaded,/ 19477230 3_misu:.aln|| E]

File format to use |CLUSTALW |

Add document to the project

Export H Cancel ]

5. BbIpoBHATb NOCNAEeA0BaTE/IbHOCTU:

® B KOHTEKCTHOM MEHI0 MHOXEeCTBEHHOIO BblpaBHMBaHUA BbibepuTe “Align > Align with

MUSCLE”:
e MM W M { I S ¥
I Edit b
B ~™ A A ™ AN T T ™ F
S LE: Aign r ||_[m Align with MUSCLE. .
L= Tree * |IMN Alion sequences to orofile



e B nossuswemca “Align with MUSCLE” gnanore HaxKmuTe Ha KHonky “Align”.

6. MocTtpoutb dpunoreHeTUUeECcKoe Aepeso:

BbibepuTte “Tree > Build Tree” B KOHTEKCTHOM MEHKO MHOYKECTBEHHOIO BblpaBHMBaHMWA:

DQ219811 sequence A T ') Lo *lccTecTeC
DQ304549 sequence (T T Edt rlcTAaATCA
DQ304550 sequence T T ° .= Align > AATCA
DQ304551 sequence T T |  Tree b [ 5] uidTree

DQ399006 sequence AT il statistics 5 |
DR304547 sequence T T View " A ARDE A
DQ304548 seguence T T Exgort N T AATCA

B gmanore “Build Phylogenetic Tree” HaxkmuTe “Build”:

i Build Phylogenetic Tree

Tree building methad |F'H‘fLIF‘ Meighbor Joining V|
Distance Matrix
Distance matrix model |FE!4 LY |

[ ] Gamma distributed rates across sites

Coeffident of variation of substitution rate among sites

Transition ftransversion ratio 2.00

Mumber of replicates | 100 ¥ |
Seed (must be odd) | 26409 = |
Consensus type |I'~"Iaj|:|ritg.r Rule (extended) V|
Fraction | 0.50 |

Save tree to ||:| Setﬁngsfuserf.LIGENE_l:Il:u'.r'.'nll:uadEd,"194??2‘303_misc.nwk| E]

F.emember Setﬁngs] [Resmre Default]

[ Build H Cancel ]

[ns noctpoeHus aepea ncnonbsosyetca metog, “Neighbor Joining” ¢ pasnnMyHbimm

MOAENAMM ANA NOACYHETA MATPULLbl PACCTOAHUI, peannsoBaHHbIN B nakeTe PHYLIP.

Mpu NoCTpoeHUM aepeBa MOXKeT BbITb MPUMeEHeH byTcTpen-aHaaums.

10


http://ru.wikipedia.org/wiki/PHYLIP

3. llpakTnyeckasn 3aga4a: Pa6oTa c JaHHBIMH CEKBEHUPOBaHUS

YTO ecTh

MmetoTca AaHHble cekBeHUpoBaHuA B domaTte BAM (“example-alignment.sorted.bam”), daiin
nHaekca (“example-alignment.sorted.bam.bai”) u pedepeHTHaa nocnegosaTenbHocTb (“example-
sequence.fasta”).

YTo TpedyeTcsa

OT06pasnTb MMetoLmecs AaHHble, 3KCMNOPTMPOBATb YacTb AaHHbIX B popmaTt FASTA.

Kak sTo caesaTh

1. OtkpbiTb UGENE.
2. Umnoptuposatb BAM daiin:

e B rnaBHOM meHto Bblibepute “Tools > Import BAM File”:

]
s | Tools | Window  Help

[} Index large file(s)...

_=¢ DN assembly r

%) STTECON »

2= | Multiple alignment »

Hel HMMER tools v

= Cloning 3
Generate Sequence...

e B nossuslwemcs ananore Bbibepute daiin “example-alighment.sorted.bam” n Haxxmute
”Open”
e B auanore “Import BAM File” HaxkmuTe “Import”:

U Import BAM File

Source URL; I:‘EIECITEI C A3HHEIMK CEKBEHMpoBaHKA fexample-alignment.sorted.bam | [ Info ]
Contig name Length URI
1| [«] Example sequence 10k

[select All | [Deselect All | [Invert Selection |

Destingtion URL: |:uTa C AaHHEIMKY CeKBeHMpoBaHuA fexample-alignment, sorted.bam, ugenedb | E

Add to project Import l [ Cancel ]

11



3ameuaHue: B LaHHOM Npumepe MMMNOPT 3aHMMAeT Mao BpemeHu. B peaanof/'l CUTyauumn
MOXeT I'IOTpE6OBaTbCF| HEKOTOopOoe Bpema ANnAa UMnopTa AaHHbIX.

3. Or1o6pa3nTb AaHHble:

e B cneaytowem OKHe HaXKMUTE Ha NepBOM PErMOHe — 3TOT PErMOH MMEET MaKCMMabHOE
NOKPbITUE KOPOTKMMM NOCAeAoBaTeNbHOCTAMM (“puaammn”) B OTKPbITOM KOHTMre BAM
daiina.

U| example-alignment Example sequence

0 to 10 000 (10 000 bp) 1 to 10 000 (10 000 bp)

3382C11

Zoom in to see the reads or choose one of the well-covered regions:

Region Approx. coverage
1 [3804-3814 44
2 [3814-3824 42
3 [5459 -5 469 42
4 [5469 -5479 42
5 [1281-1297 41
6 [2684 - 2694 41
7 [6639-6649 41
8 [2653 - 2663 40
9 [5449 -5459 40
10

7295 -7 305 40

e B OTKpbIBLIEMCA OKHE NMOKPYTUTE KONECO MblILUU, 4TObbI YBENYUTL AaHHbIE!:

U| example-alighment Example sequence

3 558 to 4 060 (502 bp)




3 558 to 4 060 (502 bp)

BX]

3846 to 3876 (31bp)

3853C21

e R E e e ]

B S S S S

9

>

2

> > >

& |
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~
e |
e |
~d
~
e |
e |
&
~d
e |
e |
~d

oo

i
23

hd

> >
T

hd

9

=

Y

pd

> > >

hd

[ 0 0 0 O SN O O B O O O O
[ S00 E  SE SE S S S N S S
>

'

[
AL

3ameuaHue: CBepxy B OKHe oTobparkaeTcs
MOKpPbLITUE PULAMM BCETO KOHTUMA UM €ro Y
MOXHO NpnbanxKaTb/yaanaT). bonee noap

3 560 to 4045 (479 bp)

“Assembly Overview”, oHO NoKa3sblBaeT

acTu (1o ecTb, “Assembly Overview” TakKe
06HO cM. okymeHTauuto no Assembly Browser.

3790 to 3805 (16 bp)

YT106bI Y3HaTL MHGOPMALMIO O KAKOM-HMOYAb pUAe NOABEAMUTE KYPCOP MbILIN K HEMY:

& & A
& & A
A A A
El El El
& i d il A
ol ol

| From 7020 to 7063 Row: 26
Length: 49

Cigar: 45M

Strand: direct

Read sequence: CGAAACTGCCTATGGGTCGTTAGTAGCGACACACTCTAGCECTATGATG

4. [o06aBuTb pedepeHTHYI0 NOC/1e[0BaTeNbHOCTD:

OTKkpouTe “ example-sequence.fasta” 8 UGENE.

MepeTawuTe nocnenoBatenbHocTb B “Reference Area”:

Mame filter |

|
Objects

B E example-alignment.sorted.b...

i @ [as] Example sequence

E} |E| example-sequence. fasta
R " |[s] Example sequence

0 to 10000 (10000 bp)

4754 C30

L:m
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5. JKcnopTtupoBatb gaHHble B FASTA:

BbibepuTte “Export > Visible reads” B KOHTEKCTHOM MEHIO:

» B - FEE e, 2 ol
A | Copy read information to dipboard A I A IS A
A n n n
A Export » | Current read
A

Fa -

B nossusBwemcs “Export Reads” ananore Beeaute nmsa daiina 8 none “Export to file” n
HaXXMuTe KHoMKy “Export”. dain, coaepalmin Bugmumblie puabl, 406aBUTCA K NMPOEKTY.
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4. IIpakTnyeckKada 3agava: [louck retHa B nocjie0BaTe/IbHOCTHU

YTO ecTh

JHK nocnenoBatesnbHocTb Escherichia_coli (“NC_000913.gb”).

YTo TpedyeTcsa

Haiitu B nocjie0BaTE€JIbHOCTH U aHHOTHUPOBATb MeECTa, I'’/j€ IOTEHIHAJIbHO MOXKET
HaXOJHUTbCA I'EH.

Kak sTo caesath

1. 3anyctutb Query Designer 8 UGENE:

Y1o6561 OTKpBITE 0KHO Query Designer BoeibepuTe “Tools > Query Designer” B
rinaBHoM okHe UGENE.

w4 Query Designer - NewSchema |- I:I |r§|
Elements | Groups | Samples #| ~Property Editor
=] Algorithms | &

</ CDD Select an element to

inspect.
. BaseContent

@ 1

¥ orF

E Primer
<= Repeats

& Restrictionsites

AEE Pattern

Parameters
95} Sitecon

W emith-Waterman

| £

L WeightMatrix v

2. OTKpbITb CXEMY NOUCKA reHa:

e Bbibepute BKNaAKy “Samples”:

=% (Query Designer - NewSchema

Elements || Groups | Samples

REEE.ats'l."'.n'iﬂ'nGrf H

o [1BarKAbl WENKHUTE MbIWbto Ha “SimpleGene”, 4Tob6bl OTKPbLITL CXEMY.

15



3apaTtb napameTpbl CXembil:

B AaHHOWM cxeme A0CTaTOYHO 3a4aTb MO/E/b AJ1A MOMUCKa CalTOB CBA3bIBAHMA
TPaHCKPUNUMOHHbIX GaKTOPOB.

Bbibepute anemeHT cxembl “TFBS”.

CnpaBa B MapameTpax Ha*KmuTe Ha 3HayeHune napametpa “Model”:

Parameters
Mame Value
Min score 38%
Min Errl 0,20
Max Err2 0,001123
Model | (..]

HaxkmuTe Ha KHonky “..."” , BbibepuTe moaenb “AgaR.sitecon.gz” B OTKpbIBLUEMCS AManore u

HaxkKmuTe “Open”.

Elements Groups Samples
(ST —

/CoD

. BaseCantent
. HMM3

¥ oRF

g Primer

<= Repeats

& RestrictonSites
F28 Pattern

20 Sitecon

W Smith-waterman

£ WeightMatrix
1

. End-Start

=% Query Designer - SimpleGene

1020..10200 bp

. Start-End b

TATA-box (“tata-box")
Order: 2 g

Order: 3

Searches
: transeription factor
: \ binding sites (TFBS)

TFBS (“tihs™)

ORF ("ORF") Order: 1

\ Finds ORFs in direct strand using
the 1. The Standard Genetic
Code,

/ Detects only ORFs not shorter
with profile provided [ than 1000 bps, not longer than
by AgaR.sitecon.gz. | | 10000 bps.

i
—
0..150 bp

0..150 bp

|

EEx
Property Editor

Direction Any w

Sitecon : Searches for A

transcription factor binding sites -~
significantly similar to specified

SITECON profiles. In case 7
Parameters
Name Value
Min score 88%
Min Err1 0.20
Max Err2 0.001123
Model iR.sitecon.gz E]

Model : Profile data to search
with.

3anycTuTb cxemy Ha BbINONHEHME:

Haxkmute KHoMKy

P

Ha NaHeNn 3a4a4.

B “Run Schema” amnanore 3arpysute nocnegosatenibHocTb “NC_000913.gbk”, yKaxkute nms
ans danna c pesynbraTtamu:

=% Run Schema

Load sequence Lamm_—rsa ¢ UGEME/4. Mowuck reqa e nocneaoeatensHocTi/MC_0009 13.g|:|k| [I]

Save results to |result.g|:||

Lo

Add to project

Run

][ Cancel ]

16



e Haxmute “Run”.

5. NocmoTpeTtb pesynbTaTthbl:

Mocne TOro, Kak cxema BbINOJHUTCA OTKPOETCA HOBOE OKHO Sequence View, cogepallee
AaHHYIO NocnenosaTte/ibHOCTb:

U —* UGENE - [NC_000913 NC_000913 sequence]
% File Actions Settings Tools Window Help

Lo B4 = GaBCiBti|]  |k]|&

(9 NC_000913 sequence [dna]

g ¥ 5
211 500k im 15m 2m 25m Im L 3Em 4m PrEEpEb
& | [MP_Z780zT | |
@ WP 417605.1 E WP 417606.1 [NP_&176071 3[NP 4
[EgaW [ =agas 2gas 2ga¥ [ 5gaf  j[gaC
b
3277 889 3278 5k 3279k 32074, 5k 3780k 3280.5k 3781k 37815k 3783k 3282 496
327327961 TS Fd-ei— [1152 bp] 3280768
A3l | 3
* KR R @ B P T S 8 38 83 D * ¢ L S5 ¥ A R E L H P C
s = 8 D W 2 R ®R ¢ Vv ® 0o T E D * v[M_B_E_ W _ ¥ T B
v K A T T P D v K F I R L R I E L C Q E I T P L
GTGAAAGCGACAACGCCCGACGTCAAGT TCATCAGACTARGGATTGAGT
3279 567 2279580 3779590 3279 6k 3279610 3279620 3779630 3279638
CACTTTCGCTGTTGCEEECTGCAGTTCAAGTAGTCTGATTCCTAACTCARTACGEICTTTTAATETGCECAT
s L s L A R R * T * * v L s Q T I G s F * v G %
H F R C R G VvV D L E D S8 * p N L * A L F N C G 0
T F A VvV ¥ 6 8 T L N M L 3 L I 3 N[ H F T ¥ EH
| »
Name Value o

(9 MNC_000913 features [NC_000913.gbk]
= (9 result.gb [result.gb]
& Resut 1 (0,3)
OR

u ths
=@ Result 2 (0,3
@ orF 3279617..3280768
O tata-box 3279514,,3279517
O thos 3279490,.3279517

@ Resut 30,3

@ Result 4 (0, 3)

@ Resut 50, 3) v
< »

‘ () 2:Tasks || [ 3:log MNo active tasks ‘&' []

HapeHHble pe3ynbTaTbl COXPAHAIMUCD KaK aHHOTauum B dpainne result.gb:

= (9 result.gb [result.gh]
=¥ Result 1 (0, 3)

B ORF 3279617..3280768
tata-box 3279514..3279517
O thos 3279459..3279486

= @ Result 2 (0, 3)
B ORF 3279617..3280768
O tata-box 3279514..3279517
O ths 3279490..3279517

W Result 3 (0, 3)
W Result 4 (0, 3)
@ Result 5 (0, 3)
[ * ]

Result & (0, 3)

[



5. IIpakTyeckas 3aga4da: [loctpoeHue BbIYMC/IUTE/IbHBIX CXEM

YTo0 ecTh

1. an/IXO,I[I/ITCH 49aCTO BPYYHYIO BBIIIOJIHATD MHOKE€CTBEHHO€ BbIpaBHHUBAHHUE Ha6opa
HOCJIE,C[OBaTe.IIbHOCTeI‘/JI.

2. Crout 3aja4a pasaeautb multi-FASTA ¢daiin co MHOXeCcTBOM
nocJjenoBaTe/bHOCTeH Ha oTaeibHble FASTA daiibl.

YTo TpebdyeTcs

1. ABTOMaTH3MpPOBATH [IEPBYIO 33/ja4y — 3allyCKaTb ee U3 KOMaH/HOM CTOKH, 3a/jlaBas
uMeHa paioB Kak apaMeTphl.
2. PewnTb BTOpYy!0 337a4y. O6ecne4uTh BO3MOXXHOCTb €€ aBTOMAaTHU3aLUH.

Kak caesnatpb 5.1

YT106bI dBTOMATU3NPOBATb MHOXECTBEHHOE BbipaBHUBaHUE nocnep,osaTeanocreﬁ HaOo:

1. 3anyctutb Workflow Designer 8 UGENE:

Yto6bl oTKpbITE 0KHO Workflow Designer Bei6epuTe “Tools > Workflow Designer”
B rz1aBHOM oKHe UGENE. OTkpoeTcs cienyroliee 0KHO:

Y - UGENE
File Actions Settings Tools Window Help

Hw N D HE E B % & b W oo @20 E‘_‘, g& $2 | 100% =~ | Itemstyle Runmode Scripting mode,

4 Workflow Designer - New schema

[ Elements Samples ‘
& Data sources JA

|>

Property Editor

E L: Project

. Read alignment Select an element to inspect.

- . Read from remote database

. Read plain text
- . Read sequence

IIE Data sinks |
- . Write alignment

. ‘Write annotations

- . Write ClustalW

@ wriceasma ‘ Drop an element from the palette here
Parameters —————————

. Write FASTQ Input data

Qutputdats —————
. Write Genbank

- . Write plain text
. Write sequence

- @ virite Stockhoim b
1= Basic analysis |
- ¥ Annotate with UQL

[#] Iterations

. CD-Search
.'_; Collacation search w
L - M I »
L PPPP—P————
| ) 2 Tasks H [ 3:Loa ‘ Mo active tasks &' []
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2.

OTKpbITb cxemy-npumep “Align sequences with MUSCLE” :

e BbibepuTte BKNagKy “Samples”:

4 Workflow Designer - New schema

[=F Alignment
Align sequences with MUSCLE

=} Conversions
Convert seq/qual pair to Fastg
Convert alignments to Clustal\W
Convert UGL schema results to align...
Convert sequence to Genbank

Elements

e [lBaxAabl WenKkHMUTe mbiwbto no “Align sequences with MUSCLE” (cm. BBepXxy).
OTKpoeTca cieaylowas cxema:

Multiple Multiple
sequence sequence
Read alignment Align with MUSCLE alignment Write

$ = - : Stockholm
Aligns each MSA

Save all MSAs
from Align with
MUSCLE to unset,

Reads
MSA(S)
from unset.

supplied with MUSCLE
using "MUSCLE default”
mode.

3ameuaHue: B gaHHOM npumepe paccmaTpusaeTca BbipaBHMBaHUe ¢ nomoLbo MUSCLE,
OAHAKO [OCTYMHbI U APYTUe 3/1eMEHTbI CXeMbI /19 MHOXXECTBEHHOIO BblpaBHMBAHUA
nocnefoBaTenibHOCTEN — BblpaBHUBaHMe ¢ nomolbto ClustalW, Kalign n ap.

3anycTuTb cxemy U3 rpadpuueckoro nHtepdeiica: (3mom myHKM MOXHO POonycmums)
[ns npoBepKu, 4to cxema paboTtaeT nonpobyem 3anycTuTb ee U3 rpadmyeckoro nHTepderica.

e Bbibepute anemeHT “Read alignment” n B napameTpax (cnpaBa) Ha*KmuTe Ha none
3HauyeHuaA napameTpa “Input files”, HakKmMUTe Ha NOABUBLUYIOCA KHOMKY “..."” :

|=| Parameters
Mame Value
Input files [ l

e B nosBuBLIEMCA AMaore BbibepuTe OANH UK HECKOIbKO dalinos B popmaTe
MHOKECTBEHHOTO BbIPaBHMBAHUA, HAaNPMMepP MOXHO MCMosib3osaTb dain “SUGENE
\data\samples\CLUSTALW \COl.aln". 3aecb “SUGENE” — anpeKtopusa Kyaa bbin
yctaHosneH UGENE, Hanpumep Ha Windows 3To cooTtsetctayeT “C:\Program
Files\Unipro UGENE\data\samples\CLUSTALW\COl.aln".
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e TOUYHO TaK e BblbepuTte anemeHT “Write Stockholm” 1 yKaxkute kakoe-HMbyab UMs

daiina pesynbraTa (napametp “Output file”).

w/,.?

e HaxmuTe KHOMKy Ha naHenn 3a4a4y — CXema KOPPeKTHa, owmnboK npu ee

Bamagaunn He BO3HUKNO!

Multiple Multiple
sequence sequence
Read alignment Align with MUSCLE alignment

—

Aligns each MSA

Reads supplied with MUSCLE
using "MUSCLE default™

mode,

MSA(s)
fram
COL.aln,

4 Schema is valid [X]

& Schema is valid.
\l) well done!

e Haxmute “OK” B “Schema is valid” gnanore

e HaxmuTe KHOMKy .

Write
Stockholm

Save all MSAs

from Align with
MUSCLE tor
result.sto,

Ha naHenu 3a4a4y YTobbl 3aMyCTUTb CXEMY.

L4 Korp,a CXeMa BbINOJIHUTCA HaXXMUTEe Ha OTYET B MPaBOM HUXKHEM YTy OKHa:

@ [12:44:44] Report for task: '...

Mo active tasks 4 @

e  OTKpPbIBLUMICA OTYET COAEPKMUT CCbIIKY HA $hanA ¢ pesyibTaToM:

Qutout fes:

C:/Program Files /Unipro
UGEME (data/samples (CLUSTALW fresult.sto

4. OTpepaKTUpPOBaTb NapaMeTpbl 3anNycKa CXembl U3 KOMaHAHOW CTPOKMU:

MNTaK, cxema 3anyckaetca U3 rpadpuueckoro nHtepdeca, tenepb 3agagum “anunacol” gns

napamMeTpoB CXEMbI, TO €CTb Ha3BaHMA NapaMeTpPOB, KOTOpPbIE 6y,u,yT MCcnonb3oBaTbCA NpU

3anyckKke CXxembl N3 KOMaH,CI,HOﬁ CTPOKMN.

e Ha)XmuTe Ha KHOMKY - Ha NaHesn 3a4a4.
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e B nossuswemca ananore “Configure command line aliases” ans napametpa “Input

files” anemeHTa “Read alignment” 3agaiite anmac “in”:

Configure command line aliases

Waorkflow elements
Read alignment Schema parameter | Command line alias Help message
Align with MUSCLE
Write Stockholm Input files in
Ok l [ Cancel

e Bbibepute anemeHT “Write Stockholm” v 3apalite annac “out” gns napametpa “Output

file”:

Configure command line aliases

Warkflow elements

Read alignment

Schema parameter

Align with MUSCLE
\Write Stockholm Accumulate objects

Cutput file

Existing file

Command line alias | Help message

out

Ok l [ Cancel

e Haxmute “Ok”.

e Haxmute Ha KHOMKY E Ha NnaHesnun 3aga4 yTOObI COXpPaHUTb CXemy.
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B gmanore “Workflow properties” 3agalite “Location” (roe byaet coxpaHeHa cxema):

& Workflow properties

Location | C:fmy_schema.uwl
Mame Align sequences with MUSCLE K

Performs multiple sequence alignment with MUSCLE e
algorithm and saves the resulting alignment to

Stockholm document, Source data can be of any

format containing sequences ar alignments,

bl

Comment | To usge this schema, you need to specify locations for Cancel
input and output file(s). To do this, selecta
corresponding task, soits' parameters appear in
Property Inspector panel, and specify desired value(s)
for "URL" parameter. Then you can launch the schema
with pressing Ctrl+R kevs,

Haxkmute “OK”.

5. 3anycTuTtb cxemy M3 KOMaHAHOI CTPOKMU:

OTKponTe KOMaHAHYI CTPOKY (Hanpumep, B Windows Mo»KHO 3anyctutb “cmd”).

[ns npoctoTbl npumepa nonoxkmm “COLaln” Ha amck “C:.”.
3anyctuTe cneaytoLLyto KOmaHay:

ugene --task="nyTb K cxeme" --in="BxoaHoM ¢aiin" --out="BbixogHoi1 pann", To ecTb:

ugene --task="C:\my_schema.uwl" --in="C:\COl.aln"--out="C:\COI_aligned.sto"

-+ CAWINDOWS\system32\cmd.exe

C:\Program Files\Unipro UGENE>ugene --task="C:\my_schema.uwl” --in="C:\COI.aln"
-—put="C:\C0I_aligned.sto"

C:\Program Files\Unipro UGENE:>

Tenepb MO*KHO OTKPbITb BbiIxogHOW ¢aitn “COIl_aligned.sto” B UGENE.
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Kak caenaTts 5.2

1. 3anyctutb Workflow Designer 8 UGENE.
2. MepeTtawuTb Heo6Xo0AUMbIE 3/1EMEHTbI Ha CLLEeHY:
B AaHHOM cxeme Ham noTpebyeTca cYMTbIBaTb NOC/e0BaTE/IbHOCTM M 3anMUCbiBaTb UX (byaem

3anucbiBaTb ux B popmaTe GenBank), noatomy nepetawmte anemeHTtbl “Read sequence” n
“Write Genbank”:

Workflow Designer - New schema

Elements | Samples

= Data sources | ~
. Read alignment
. Read from remote database Read Write Genbank
sequence :
. Read plain text Write
Reads sequence(s) in
. d sequence(s Genbank format
Read sequenc ) from to unset.
(=] Data sinks | LR

. Write alignment

. Write annotations B
. Write Clustalwy

. Write FASTA a
. Write FASTQ
. Write Genbank
. Write plain text

3. CoegUHUTb 31eMEHTDI:

CunTbiBaeMble NOC/NEA0BaTEIbHOCTM HEOHX0AMMO NepeHanpPaBuTb Ha 3anuck. Aaa aToro
coeaMHUTE BbIXOAHOM NOpPT anemeHTa “Read sequence” ¢ BXogHbIM NOpPTOM 31emeHTa “Write
Genbank”:

e — 7 -
Read |Sequence | .| Write Genbank
sequence (& =i
"1 Write each
Reads gequence from
seguence(s Read seguence
) from and set af
unset. annotations from
Read sequence in
e Genbank format,
o unset.
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4. 3apaTb C NOMOLLbIO CKPUNTa MUMEHa BbIXOAHbIX ¢aiinos:

Ha naHenu 3agay BbibepuTe 3HaueHune “Show scripting options” ana “Scripting mode”:

| Scripting mode, |
Hide scripting options

I. Show scripting options

BbibepuTte anemeHT “Write Genbank” Ha cxeme 1 B napameTpax B KoJIOHKe “Script”

BblbepuTe 3HauYeHue “user script” ana napametpa “Output file”:

|=| Parameters

Mame
Accumulate objects True
Qutput file

Existing file FLename

Value

Script
M/

no script b

no sn:riEt

B nossuswemcs ananore “Script editor” BBegute:

“url="C:/fasta_files/" + getName(sequence) + ".gb";”

Script editor

Used script

L]

Script text

var annotations; // Set of annotations
var seguence; [/ Seguence

var url; f/ Location

var url_out; // Qutput file

url="C:ffasta_files/" + getName(sequence) + “.gb“;|

Check syntax Save

[ Clear ][ Save as.. l

Line: 1

Done ] [ Cancel

HaxkmuTe “Done” 4Tobbl COXPaHUTb HACTPOMKKN U 3aKPbITb ANANOT.
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3apatb BXOAHbIE AaHHble:

Bbibepute anemeHT “Read sequence” u ykaxute BxogHoi multi-FASTA ¢aiin (Mam HeckonbKo
daiinos) B napametpe “Input files”.

|=| Parameters

Mame Value
Input files | BEIMMCIMTENEHEIX cxem/fasta-example. fa m
Mode

BbINONHUTbL CXemy:

e HaxmuTe KHOMKy .

Ha NaHenu 3a4ay 4tobbl 3aNyCTUTb CXEMY.
e [locne BbINOAHEHUA cxembl palifibl NocieaoBaTelbHOCTEN ByAyT HaxoANTbCA B

yKasaHHoM B ckpunte nanke: “C:\fasta_files\”.
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YacTts II. 3anyck 3agay4 Ha Kiaactepe HI'Y

B sTOT pasgene 6yayT npusBeaeHbl KpaTKME CBEAEHUA O 3anycKe 3ada4 Ha Kaacrtepe HIY.

YTo6bI 3aMyCTUTb 3aa4y Ha Knactepe Hafo:

1. Co3paTb COOTBETCTBYIOLLYIO BblUMCAUTENBHYIO cxemy ¢ nomolubio Workflow Designer.
2. MponwucaTb agpec knactepa 8 UGENE.

3. 3anyctutb cxemy u3s Workflow Designer Ha yaaneHHoe BbiNnoHEHME.

OnucaHmne nyHKTa 1 He BXOAWT B A@HHbINA pa3aes, 04HAKO HUKe ByayT NpMBeAeHbl HECKO/IbKO 3aa4 C
npumepamm cxem. OcTanbHble B3 NYHKTa ONUCaHbI HUKeE.

1. I'ne B UGENE nponucaThb agpec Kjaacrepa

B rnaBHom okHe UGENE BbibepuTe “Settings > Remote machines monitor”:

s | Settings | Tools  Window Help
_J =Y Preferences... T

|-:_l':li Remote machines manitor. .

&% Plugins...

MNosasutca "Remote machine monitor” amnanor:

U Remote machine monitor

1rl Server Mame | Ping | Auth Add...
http: /184,73, 180, 209:80/rservice fengine Web franspo...
Remaove
Modify. ..

Test Connection

Show User Tasks

Events log

[DETAILS][23:08] Found 1 remote machine records

Get Public Machines QK ] [ Cancel
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HaxkmuTe KHonky “Add” n BBeauTe cneaytollee 3HaYeHne B NOABMBLLMIACA ANANOT:
“https://ugene.unipro.ru/fcp/remote/rservice/engine”

U Remote machine configuration

URL: | https: /fugene.unipro.ru/fcpfremote frservice fengine |

Account information

{:} Existing account

User name: | |

Password | | Remember me

[ Ok H Cancel ]

Bbl MOKeTe 3aperncTpnposaTtbhea Ha cepsuce “ https://ugene.unipro.ru/fcp/remote/user” n
yKasaTtb B “Remote machine configuration” guanore gaHHble cBoero akkayHTa (cm. “Existing
account”). Torga 3anyckaemble 3a4a4n MOXHO ByAeT OTCNeXmnBaTb C MOMOLLbIO 3TOrO CepBuUCca.

Mocne HaxkaTuA KHonkn “OK” B ananore “Remote machine monitor” nosasuTcA HoBas 3anuchb:

U Remote machine monitor

Lrl Server Mame Ping | Auth Add...
http: /184,73, 180, 209: 50 rservice fengine Web transport pr... ¢ _
https: ffugene unipro.ruffcpfremote frservice fengine FCP server W ST

Modify. ..

Test Connection

Showe User Tasks

Events log

[DETAILS][23:08] Found 1 remote machine records

[DETAILS] [23: 18] Retrieving remomote machine info...
[DETAILS][23: 18] Starting remote service ping task, task-id: 5836
[DETAILS][23: 18] Remote service ping task finished, task-id: 5836

[Get Public Machines] Ok ] [ Cancel

Haxkmute “OK” yTobbl 3aKpbITb AManor. YKasaHHble HaCTPOMKKM ByAyT COXpaHeHbl Aaxe nocne
nepesanycka UGENE.
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2. Kak 3anycTuTh CXeMy Ha KJjiacrepe

OtKkpouTe cxemy B Workflow Designer. Ha naHenu 3agay 3agaiiTe 3HadeHne “Run mode” paBHbIM
“Remote machine”.

le, | Run mode, | Scripting mod

Local host

Remate machine

4

HaxmuTte Ha KHOMKyY , TAK}Ke PaCMoOMKEHHYIO Ha NaHenu 3aaad, Yytobbl 3anycTUTb CXemy.

MosBuTca “Remote machine monitor” ananor. BoibepuTte B Hem BBeAEHHbIN paHHee agpec

Knactepa n Haxmute “Run”:

U Remote machine monitor

Lrl Servi, Ping | Auth Add...

http: /184,73, 180, 209:50 rservice jengine W...
Remove

https: ffugene.unipro. ru/fcpfremote frservice fengine | W....

Modify. ..
Test Connection

Show User Tasks

it

Events log

[DETAILS] [17:43] Found 2 remote machine records

Get Public Machines Run l [ Cancel

3. [Ipumepsl cxeM

IIpumep 1. Ilouck reHa

[AaHHble:
annotate_with_ugl.uwl Cxema gnA 3anycka.

hs_ref_chr19_region_7mb.fa.gz BxoaHas nocnenoBaTenbHOCTb, YaCcTb YE/I0BEYECKOMN
Xpomocombl 12.

simple_gene.uql SimpleGene cxema 13 npumepos Query Designer ¢
BblbpaHHbIM Mmoaenbto EkIf.
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Anroputm 3anycka:

e OTtkpoiite cxemy “annotate_with_uql.uwl”.

e VYkaxute BxogHon dpaiin “hs_ref_chrl9_region_7mb.fa.gz” (napametp “Input files”
anemeHTa “Read sequence”).

o VYkaxute UQL cxemy “simple_gene.uql” (napameTp “Schema” anemeHTta “Annotate with
uaL”).

e YKaxuTe BbixogHoM daiin, Hanpumep “result.gb” (napametp “Output file” sanemeHTta “Write
Genbank”).

e 3anycTtuTe cxemy yAaneHHo (CM. onMcaHue Bbille).

3ameuaHue: B Query Designer cxeme nyTb K SITECON mogaenu (Hanpumep EkIf) gonkeH
6bITb NPOMMCaH Kak NyTb Ha KnacTepe.

IIpumep 2. BeipaBHuBaHMue ¢ noMoubo MUSCLE
[daHHble:
muscle.uwl Cxema gna 3anycka.

Fungi.aln MHoOKecTBEHHOE BblpaBHUBAHMKE.

Anroputm 3anycka:

e Otkpoiite cxemy “muscle.uwl”.

e YKaxuTte BxogHown daiin “Fungi.aln” (napametp “Input files” anemeHTa “Read alignment”).

e YKaxuTe BbixogHoI daiin, Hanpumep “result.aln” (napametp “Output file” snemeHTa
“Write alignment”).

e 3anyctuTe cxemMy yAaneHHo (CM. onMcaHue Bbile).

IIpumep 3. [louck narrepHa

[AaHHble:

sw_search.uwl Cxema gna 3anycka.

hs_ref_chr19_region_7mb.fa.gz [HK nocneposatensHocTb B popmate FASTA.

Anroputm 3anycka:

e Otkpolite cxemy “sw_search.uwl”.
e VYkaxute BxoaHon dainn “ hs_ref_chrl9_region_7mb.fa.gz ” (napametp “Input files”
anemeHTa “Read sequence”).
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YKarKuTe BbIxogHoM pain, Hanpumep “result.gb” (napametp “Output file” anemeHTta “Write
Genbank”).
3anycTute cxemy yaaneHHo (CM. onucaHue Bblille).

IIpumep 4. BolpaBHUBaHMe PUA0B

[AaHHble:

genome_aligner.uwl Cxema gna 3anycka.

NC_008253.fna PedepeHTHaA nocnenosaTelbHOCTb (pacno/ioXKeHa
Ha Knacrtepe).

e_coli_10000snp.fa KopoTKne nocnenoBatesibHOCTU UK puapl.

Anroputm 3anycka:

OTKpounTe cxemy “genome_aligner.uwl”.

YKaxute BxogHol dain c pugamm “ e_coli_10000snp.fa ” (napametp “Input files”
anemeHTa “Read sequence”).

YKarKuTe BbIxoaHOM paiin, Hanpumep “result.sam” (napametp “Output file” anemeHTa
“Write alignment”).

3anycTuTe cxemy yAaneHHo (CM. onucaHue Bbile).

3ameuaHue: [1na Toro 4tobbl MMHMMU3NPOBATL 06BEM NepesaBaeMblix AaHHbIX NPU
3anycKe cxembl, pepepeHTHaa nocneoBaTe/IbHOCTb Oblna 3apaHee 3arpyKeHa Ha KnacTep.
B fanbHenwem nnaHnpyeTca pacumpatb 6MBAMOTEKY [OCTYNHbIX pedepPeHTHbIX FEHOMOB U
NpesoCcTaBUTb NOb30BATENO BO3MOMXKHOCTb 3arpyKaTb UX BPYYHYHO.

IIpumep 5. llouck BLAST

[AaHHble:

blast_nr.uwl Cxema gna 3anycka.

1CF7_region.fa AMMHOKMCNOTHanA nocnenoBaTeNbHOCTb B dopmate

FASTA.

Anroputm 3anycka:

OTKpouTe cxemy “blast_nr.uwl”.

YKaxKuTe BxogHyto nocnegosaTtenbHocTb “1CF7_region.fa” (napametp “Input files”
anemeHTa “Read sequence”).

YKarKuTe BbIXOAHYIO NOCAeA0BaTeIbHOCTb, Hanpumep “result.gb”.

3anycTuTe cxemy yAaneHHo (CM. onucaHue Bbille).
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YacTs III. Pa6oTa c moaysieM Expert Discovery B UGENE

1. Oowue cBegenus o moayJie Expert Discovery

YTo Takoe Expert Discovery

Cuctema Expert Discovery no3BonsieT uccienosatb M aHHOTUPOBATbL NPOTAXKEHHbIE PaliOHbI FEHOB,
OTBeYaloLLMe 32 Perynaumnio TPaHCKPUNLMKM, B YaCTHOCTU, HAXOAMUTb CalTbl CBA3bIBAHWUA PA3/IUYHbIX
TPAHCKPUNLMOHHbIX GaKTOPOB.

[ns nccnefoBaHUA perynaTopHbiX 061acTen NPUMEHAIOTCA TaK Ha3blBaeMble “KOMMIEKCHblE
curHanbl”. KOMNAEKCHbIN CUTHAN MOXKET BbITb NPeACTaBNAEH B BUAE AepeBa, COCTOALLEMO U3
“3nemeHTapHbIX CUrHaNoB” 1 YyCNOBUM, Hanpumep:

REPETITION

7N

DISTANCE DISTANCE
between between

DISTANCE DISTANCE
~ LA
Accag Gtaage Tcgay A cogat G gtatic T

3NeMeHTapHbIM CUTHAZIOM MOXKET ABAETCA HEKOTOPasA KOPOTKas Noc/ie0BaTeIbHOCTb UK B
YyaCTHOM c/lydae ByKBa, KaK HanpMmep NokasaHo Ha pucyHke (‘A’, ‘G’, ‘T, ‘A’, ‘G’, ‘T’).

Ycnosue, HaklagblBaemoe Ha CUrHasbl MOXeT 6bITb o4AHUM U3 cnegyrowmnx:

e Distance: 3agaHo min  max paccToAHMe MeXAY CUrHaNaMm (3NeMeHTapHbIMU UK
KOMMNIEKCHbIMU).

e Repetition: CurHan gonkeH noBTopaTbCA OT Ny iy 80 Npax PA3. 3a4aH0 TaKKe min un
max paccToAHWe MeXAay CoCefHUMU NOBTOPAMMU.

e Interval: CurHan gonkeH Haxo4UTbCA B MHTEPBasie OT min A0 Max.

TaKe npu paboTe nporpammsl 3agaeTca Tpu Habopa BbIGOPOK Nocnea0BaTeIbHOCTEN:

e [lo3UTUBHDbIE: B faHHbIX NOCAEA0BATENBbHOCTAX KOMIMIEKCHbIW CUTHAN AO/KEH
NPUCYTCTBOBaTb.

e HeraTuBHble: B faHHbIX NOCNEA0BATENbHOCTAX KOMIMIEKCHbIV CUITHaN OTCYTCTBYET (C
onpeaeneHHon aonen BEPOATHOCTH).

e KOHTpOAnbHble: Nocne0BaTe/IbHOCTM, MPOBEPSAEMbIE HA HA/IMYME KOMMNIEKCHOTO

CuUrHana.

Takum 06pa30M, 06Hapy>+(|/|Ba}0Tc;| KOMMNJIEKCHbIE CUTHA/Ibl, OT/IMYAOWME NO3UTUBHYIO Bbl60pKy oT

HeraTMBHOW. YacToTa BCTPEYaEMOCTUN KaxXaoro C1urHana B NO3UTUBHOM BbI60pKe 3Ha4YMMo
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OT/INYaEeTCcA OT TAKOBOWM B HEraTUBHOM BbI60pKe. KauecTBO Nosy4yeHHbIX CUFHANOB NPOBEPAETCA Ha

KOHTPO/IbHOW BblIBOpKE.
I'ae moxxHO B34ATh Expert Discovery

bonblwana yactb GYHKLMOHaNbHOCTU OPUTMHANBbHOM Nporpammbl “ExpertDiscovery” BcTpoeHa B
UGENE B kKauectBe moayns “Expert Discovery” (anbda Bepcus).

OpuruHanbHas Bepcus nporpammbl “ExpertDiscovery”, a Takxe cTaTbu M IOKYMEHTaLMA N0 Hel
JOCTYMHbI MO caeaytowei ceoinke: http://www.math.nsc.ru/AP/ScientificDiscovery/index.html|

2. IlpakTUyeckas 3aga4da: [IoncK KOMIJIEKCHBIX CHUTHAJIOB Ha
BbIPOBHEHHOM BbIOOpPKE

YTO ecTh

[TosutuBHbIe (“positive_learning.fa”), HeraTuBHble (“negative_learning.fa”) u
KOHTpoJibHbIE (“control.fa”) mocnenoBaTenbHOCTU B poMaTe FASTA.

YTto TpebyeTcs

06yyuTh MNpoOrpaMMy OTJIMYATb OOGBEKTbl MO3WUTUBHOM BBIOOPKHM OT OOBEKTOB
HEraTUBHOW BbIOOpPKU. KoMILJIEKCHbIe CHUTHa/lbl HEOOXOAMMO aBTOMAaTHYECKU
CreHepupoBaTb U3 OYKB, U NPHUMEHUTb HUX COBOKYNMHOCTb K KOHTPOJIbHBIM
10C/e0BaTeJbHOCTAM (IpolLelypa pacno3HaBaHus ).

Kak 3To caenaThb

1. 3anyctutb Expert Discovery B UGENE:

YTo6nb1 oTKpBbITH 0KHO Expert Discovery Boi6epuTe “Tools > Expert Discovery
(alpha)” B rmaBHOM okHe UGENE.

2. 3arpysutb BblbOpKM:

i
e BbibepuTe KHOMKY =2 Ha NaHeAn MHCTPYMEHTOB.
e B nossuswemca ananore “Positive and Negative sequences” Bbibepute daiinbl c
NO3UTMBHOM N HEraTUBHOW BblIBOpPKamu:

U Positive and Negative sequences

File with positive sequences  herenHoi Beifopke fpositive_learning, fa E]
|:| Generate negative sequences

File with negative sequences sHenHoil seibopke /negative_learning. fa E]

[ Ok ][ Cancel ]
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e B cneayrouwem gmanore “Positive and Negative sequences markup” HaxkmuTe “Cancel”,
TaK KaK B AaHHOM NpUMepPEe KOMMAEKCHbIe CUrHabl 6yayT CreHepupoBaHbl
aBTOMATUYECKMU.

Bbl6paTb 6yKBbI B KAuecTBe 3/1eMeHTapHbIX CUTHA/NO0B:

[ns 3TOro HaXXMuTe NPaBoO KHOMKOM MbllwK Ha NyHKTe “Markup” B okHe Expert Discovery u
Bblbepute “Markup letters” B noABMBLLEMCA KOHTEKCTHOM MEHHO:

-1~ (| Markup letters |
Load markup

MoKa3aTb Nocnef0BaTeNbHOCTU: (3rMom MyHKM MOXHO MPONycmums)

e YT06bI MOKa3aTb NepBble NOCNEA0BaATE/IbHOCTU B MO3UTUBHOM BblIOOPKE, BbibepuTe
“Show sequences” B KOHTEKCTHOM MeHI0 “Positive”:

= SequUEnCes

qs=il

== Generate report
i I:[| Show sequences |

& Marku

e YT106bl 106aBUTH eLLE “He3arpyKeHHy” NocneaoBaTeIbHOCTb ABaXKAbl WENKHUTE
MbILWbIO HA HEN.

e Bbibepute, Hanpumep, byKBY (T.€. B JAaHHOM C/ly4ae 3/1eMeHTapHbIV curHan) ‘G’ B
“Markup > _LETTERS_”. Bce 6ykBbl ‘G’ 0TOOparkatoTcA Ha NOC/NeA0BaTeIbHOCTAX B BUAE
aHHOTaUUN:

[0 Expert Discavery CEx
s e ) 3
e B e
= B seuences 1 2 3 H 5 6 7 8 9 10 ki 12 13
& Positive G G G G 2 G G T c 2 c N
= Negative
£ Control =
683; e cm T3 T |im @ S
& 4 varkap 52683; [cnal v [ilcz 18 T e R
= €3 LETERS_ [sigmel Eignal
@ A 1 2 3 H 5 & 7 ] 9 10 ki 12 12
®c c T c kY 2 G G c T G N
@6
&7 53597 [dna c2TE T |im ® = 3 -
| Complex signals r—
ot i s s R R
1 2 3 4 5 8 7 8 9 10 " 12 13
T T c kY 2 G G T c 2 N
59810; [dnal Tk EE S ®EE v
Hewl o 000 sl
1 2 3 4 5 8 7 8 9 10 " 12 13
G G c kY 2 G G c c 2 c T N
General information 55938; [eha] Zillcedh B WE L ¢
Probabity [ sfgnal [EZgmel
1 2 3 4 5 8 7 8 9 10 " 12 13
Pos. coverage T c c kY 2 G G c T c T T [
Neg. coverage . o 57046; [dna] ":lv fllez1d o | & = & §4 v
Fisher 1 [sigmel
1 2 3 4 5 6 7 8 9 10 " 12 13
G c c kY 2 G G c c c N
58338; [cha] Zillcedh B WAL ¢
1 2 3 4 5 6 7 8 9 10 " 12 13 v
Name. Value &
(‘,}' Auto-annotations [Negative | 53832; _N1_H100_W1;] )
(S:’ Auto-annotations [Negative | S3992; _N1_H10_W1;] hdl
< ¥ |« >

3ameuaHue: Ob6paTnTe BHUMaAHWNE Ha TO, YTO BbIBOPKaA BbIPOBHEHA.
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5. Co3aaTb CUrHaN BPYUHYIO: (3Mom nyHKM MOMCHO ponycmums)

o Bbibepute “New signal” B KoHTecHom meHto “Complex signals”:

m_* o E

Mew folder

| Mew signal |

Select all signals

™

Deselect all signals

Sort L4

T

e LllenKHyTe ABaXAbl MbILWbIO HA UMEHM CO34aHHOTO KOMMNIEKCHOTO CUrHana u
nepeMmeHyiTe ero B “consensus”:

Editor

Mame MewSignal

e Bbibepute nognyHKT “Undefined” ana cosgaHHoro curHana:

= "1:' Complex signals
= & consensus
* Undefined

Type |Undefined @ w

Undefined
Distance
Repetition

Word
Markup item

e HuKe 3agaite TMn “Interval”, a TakXKe 3HadeHus “2” n “6”:

Editor

Type Interval W

Distance from i2

Distance to 5] W
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e Ha BTOpPOM ypOBHe BNIOXKEHHOCTU 3agaliTe coBo “SAAGG” (B 15-cMMBONLHOM Koae):

= =1 Complex signals
= & consensus
= feesd Interval from 2 to &
@ SAAGG
Editor
Type Word w
Word SAAGG

e BblbepuTe co3gaHHbI KOMNAEKCHbIN CUrHan YTobbl 0TO6PA3nUTb 3a4aHHOE CNOBO B
YyKa3aHHOM MHTepBane:

[U] Expert Discovery =]
Items - —, e : - ~
_—
H siq”e“es 1 2 3 4 5 ] 7 s S 0 1 12 13
Positive c T c A a G G c T G A
= Negative
Ay Control
o 4 Markip @ 53697 [dna) R lilceT3 & im @ = Ed
B0 _LETTERS_ - B
., S ——
@A 1 2 3 4 s & 7 ] s 10 11 12 13
@ c T T c b 2 G G T c c 2 A
® e
® T @ sae10; [ene] ThleEr BRSO v
& |- Complex signals -
=} O sigmar
(= (e Interval from 2o & 1 2 3 4 5 6 7 8 9 1 n 12 13
@ SAAGG G G c N A G G c c A c T A
Editor @ 55938; [ana] ljceER: BE = @GS v
D —
Name consensus 1 2 3 4 5 ] 7 3 [ 10 11 12 13
T c c S S G G = T [ T T G
Desaription
General information & s7046; [dna] HllloceTE & (@@ = & = v
Probabity 0% (2/10) 1 z 3 H H ) 7 [ [ 10 k] 12 13
G c c A A G G c c c A
Pos. coverage
Neg. coverage 1% (1/100) & s8338; [dnal "% cz2 TS T |im & = 2 v
Fisher 2.13231e-11 ,__._'_’_._.7_
1 2 2 2 s & 7 2 s 10 1l 12 12
G G [ S 2 G G T c A c c
58339; [dna] 5 cz TS T Nm & = = v
1 2 3 4 5 6 7 [ s 10 11 12 13 v
MName Valug [ |
@ Auto-annotations [Negative | 3992 _N1_H100_W1; *
@ Auto-annotations [Negative | S3592; _N1_H10_W1; v
< I >

6. ABTOMaTU4YECKM CreHepupoBaTb CUrHaNbI:

e Co3pgaliTe HOBYIO Manky A1 KOMMIEKCHbIX curHanos (BbibepuTe “New folder” B
KOHTEKCHOM MeHto “Complex signals” 4uTobbl caenatb 3T0) M NepeENMEHYITe ee B
“Generated”:

= -'1.- Complex signals
& consensus
£ Generated




Ax

B nosBuBwemcs guanore “Extractor Parameters setup” nsmeHute 3HayeHve napameTpa

Haxmunte KHOMKY Ha nNaHenun 3agaud.

“Condition probability level” Ha “70”, oTmeTuTb ranouky “Check minimization of Fisher
criteria”:

U Extractor Parameters setup

Setup algorithm parameters
This wizard will help you automaticaly extract complex signals from
seqQuUences,

Please fill in selection parameters

Condition probability level 70
Coverage bound 25
Fisher criteria level 0,05

[v]iCheck minimization of Fisher criteria’

Store only signals with different behaviour

Minimal Complexity 1

Maximal Complexity 5

< Back Mext = ] [ Cancel

MapameTpbl B 3TOM gManore MMetoT cneaytollee 3HavyeHme:

Condition probability level — nopor ycnosHow seposatHocti, P = all / (al0 + all), rae
all - obuiee KONNYECTBO peannsaLmii CMrHana Ha NO3UTUBHOM BbIBOpPKe,
al0 - obuiee KOIMYECTBO peannsaumii cMrHana Ha HeraTMBHOM BbIBOpKe.

Coverage bound — ypoBeHb MOKPLITUA. 3aZ,aeT OrpaHUYEeHNEe Ha KONMYECTBO
peanunsaumii curHana Ha No3MTUBHOM BblbOpKe. Hanpumep, B AaHHOM
cny4yae (CMm. Bblle) KOMMIEKCHbIM CUTHAA OyaeT yunTbiBaTbCA B CAyYae,
€C/IN OH BCTpeTMTCA 6onee yem Ha 25 npoueHTax No3UTUBHbIX BbIOOPOK.

Fisher criteria level — nopor ypoBHS CTaTUCTUYECKOM 3HAYMMOCTM MO TOYHOMY
Kputeputo duwepa. NMoKasbiBaeT Ha CKOJIbKO CTAaTUCTUYECKM 3HAUUM
CUrHan, TO eCTb Ha CKOJIbKO BE/INKA BEPOATHOCTb C/ly4alAHOro
BO3HMKHOBEHMSA AAHHOIO CUrHana.

Check minimization of Fisher criteria — MMHMMM3NMPOBaTb YPOBEHb CTaTUCTUYECKOM
3HAYMMOCTHM CUTHaNa.
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Store only signals with different behavior — oTceMBaKOTCA CUrHaNbI C OAMHAKOBbIM
nosegeHMeM Ha BbIBOPKaXx, TO eCTb €CIN 2 KOMNAEKCHbIX CUrHana
BCTPEYAOTCA O4MHAKOBOE KOIMYECTBO Pa3 Ha MO3UTUBHDIX U
HeraTUBHbIX BbIOOPKax, TO BTOPOW CUrHa He yunTbiBaeTca. Onuus
npuMmeHaeTca YTobbl n3bexaTb Ay6MpoBaHNA pe3ynbTaToB Korga o4auH
W TOT XK€ KOMNAEKCHbIA CUTHAN MOXKET bbITb NpeacTaBaeH C NOMOLLLbIO
Pa3HbIX AEepPEBLEB.

Minimal complexity — MMHMMaNbHAA CAOXKHOCTb KOMMJIEKCHOIO CMIHaNa.
CooTBeTCTBYET MMHMMA/IbHOMY KO/IMYECTBY 3/1EMEHTAPHbIX CUTHAN0B B
LEepeBe KOMMIEKCHOTO CUTHana.

Maximum complexity — cooTBeTCTBEHHOP, MAaKCMMabHaA CI0KHOCTh KOMIUICKCHOT'O
CHTHaJIA.

Haxmunte “Next”.

B nosBuBLUEMCA OKHE ABaXAbl HaXXMuTe KHoMRy “Distance” 4tobbl £06aBUTH 2
npeguKaTa paccToaHus.

BbibepuTe nepBbili CO3A4aHHbIV NpeauKaT U 3aaalTe 3HaYeHne “0” ana napameTpos
“Distance from” n “Distance to” (npegBapuTenbHo y6pas ranouky “Unlimited”).
[ns BTOpOro npeamkara 3afaite 3HaveHune “1” ans o6oux cBOMCTB:

U Extractor Parameters setup

Setup predicates
Please create some predicates that will be used in complex signal construction
process,

[= Distance | Distance
Distance from 1 to 1 taking into account order .
Repetition -
Interval
Delete
Aligned
Editor

Distance from | i |

Distanceto |0 | O unlimited

Take order into account

< Back H Mext = H Cancel
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OcTaBbTe oTMeYeHHOoM rasoyky “Aligned”, uTobbl Npy aHanu3e yunTbIBaTb, YTO BbIDOPKK

BbIPOBHEHDbI

(cm. TaKkKe NYHKT 4 4aHHOW NpaKTMYeCcKol 3a4auu).

Haxmunte “Next”.

B cneaytowiem okHe BblbepuTe paHee co3gaHHyo nanky “Generated”:

U Extractor Parameters setup

Select folder
Select folder to store extracted complex signals

= CDmEIE}c signals

Haxmute “Finish”.

OTCOPTUPYITE KOMMNIEKCHbIE CUTHA/bI MO CTENEHWN NOKPbITUA (BbibepuTe “Sort > Field >

Coverage” B

KOHTeKcHoM meHto “Complex signals”):

Bl Complex signals [N R = - .
Mew fold C T C A
&' consensus = =
= £ Generated New signal —
i 53697; [dna
& Newsign Select all signals
 Newsign , —
& MNewSign Deselect all signals y : 3 ;
gNEWSignl Sart b Order » | o 7
MewSignalr ;
& Newsignals f._%F'E'd r;_“ Coverage |
L IO, A
& MewSignal11 - : Fisher
& Mewsignal14 Name
& Mewsignal1s 1 2
& Mewsignal1s " G = Probability

3ameuaHue: O6paTnTEe BHUMAHME, YTO CPEAM CUTHA/IOB C HAUBObLIMM MOKPbLITUEM
€CTb aBTOMATUYECKM BblAeNEHHDbIN CUIHAA, KOTOPbIN pa3medaeT Ty e 061acTb, UTO U

TOT, KOTOPbIV BblN CO34aH BPYYHYIO.

U] Expert Discewery

Inesmg

i
i

e Syl

Marecagrai 3
e S
Mg 3

o R e

‘aesaagepocneRlR

HewSanall]
M Sagralit
HewSaynalid
MpwSaralld
MarwiSagnald
Mg Sagranl L]
Mgl

HewSgnall}
e HH
]

el -y
¥ EMAT e 4 CETE R lE. -
._E_E“' — T
T T e B B & [+ T e = = A A

s r.] =TS & |l ® = L
L 3 ; ll ; ﬁ. |: ] ¥ 12 13
] c] c A R r] L] c c A c T A
' SEOR; jian r.3 = T2 o (i@ = o
i 2 1 2 £ 4 T ] ¥ H 1 12 i3
T C c A Y ] L= c T i T T &
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7. 3arpysuTb KOHTPOJIbHYIO BbIBOPKY:

BbibepuTe KHOMKY B, Ha NaHenu 3agau.

B nosasuswemcs gmanore Bbibepute ¢pain ¢ KOHTPOAbHbIMM BbiIBOpPKamu:

U Load Control sequences

File with control sequences |EKEHI:-D( CMMHANOE Ha BEIDOBHEHHOI E:blﬁnprcefcu:unh’u:ul.h|| E]

Ok H Cancel ]

HaxkmuTte “OK”.

8. YcraHosuTb nopor pacno3HaBaHuA:

BblﬁepMTe KHOMKY -‘,L Ha nNaHenun 3aaaud.

YcrtaHoBuTe 3HayeHue “10” gna “Recognition Bound”. B 3Tom OKHE MOXHO cneauTb 3a

BE/IMYNHOM OLIMBOK NnepBoro 1 BTOpPOro poda AnA TeKyuwlero nopora.

U’ Setup Recognition Bound

Recognition Bound (}0.000000 =]

Information

Probability of negative sequence recognition: |-:| |

Probability of positive sequence rejection: ||:| |

Ok l [ Cancel

Haxmunte “OK”.

9. CreHepupoBaTb OTYET:

Bblaennte Bce creHepmMpoBaHHble CUTHabI, BbibpaB NyHKT “Select all signals” B
KOHTEKCHOM MeHto nanku “Generated”:
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= -’1- Complex signals

& consensus

= i
Mew folder
= Mew signal |
Delete
)
| Select all signals
Deselect all signals

BbibepuTe KHOMKY Ha naHenu 3agau.

YKaxute uma ¢panna otyeta B noasmsLllemMmca gamanore. Otyet 6yaeT coxpaHeH B
dopmate HTML.

OTKpo#iTe oT4YeT c NomolLblo bpaysepa (Hanpumep Internet Explorer):

Control base

Total sequences: @
Recognized sequences: 4
Sequences with zero score: {f

Details:

‘Sequence ND”Sequence Ifame” Score ” Result |
|1 | s4020;  [3.98898|Not recognized|
|2 | s3292;  [19.4139| Recognized |
|3 | s3986; [39.3105| Recognized |
| 4 | s4303;  [4.80811|Not recognized|
| s | s2e38;  [68.7333] Recognized |
| 6 | s2635; [5.59842[Not recognized|
| 7| sse38;  [23.0181| Recognized |
|8 || se36s; |[2.19722|Not recognized|
|9 || ss076;  |[5.59842|Not recognized|
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3aKJ/JIl0ueHue

B gaHHOM nocobum npeacTaB/ieHbl MWb HeKoTopble n3 BoamorkHocTen UGENE, 13 yncna tex uto
NMOKa3a/IMCb HaM aKTyasbHbIMW ANA NPeACTaBAeHNA Ha WKone-ceMuHape. MHorne TeMbl YNOMAHYTbI
BCKOJIb3b, ApYyrve BOBCE He 3aTPOHYTbI (Hanpumep, KNOHUPOBAHUE UK paboTa ¢ XpoMaTorpammamm).

Mbl NOCTOAHHO CTPEMMMCA CAENATb Hall NPOoAYKT 6onee AOCTYNHbIM A8 NOb30BaTe/Iel U npeasiaraem
BOCMO/1b30BATbCA HALLMMMK pecypcamm ans 6osee nonHoro 3Hakomctea ¢ UGENE:

o JlokymeHTauma UGENE (http://ugene.unipro.ru/documentation.html)
e [opaxact UGENE (http://ugene.unipro.ru/rus/podcast.html)

e  ®opym (http://ugene.unipro.ru/forum/), 8 Tom uncne Ha pyccKkom s3bike

(http://ugene.unipro.ru/forum/YaBB.pl?board=russian)

e Cucrema KoHTpons 3agad4 UGENE (https://ugene.unipro.ru/tracker)

Bonpocam 1 npea/ioxKeHUAM BCeraa pabl Nno agpecy ugene@unipro.ru.

41


http://ugene.unipro.ru/documentation.html
http://ugene.unipro.ru/rus/podcast.html
http://ugene.unipro.ru/forum/
http://ugene.unipro.ru/forum/YaBB.pl?board=russian
https://ugene.unipro.ru/tracker
mailto:ugene@unipro.ru

