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AR
AEARFEYZ17)UE. AppliedMaths #EHERKUIZREBARI wgMLST_Local_manual.pdf |ZfE
SHCHAZB(SGGRUIZBDTY . 5HlEA) S FIVREBYZ 17 ETELTE W,

BioNujerics TIZEATF D 3rd-party YINII7Y =)L RUSATVEFEITOET,
Python 3.8 release from the Python Software Foundation,

https://www.python.org/

e Xerces library for XML input and output from the Apache Software Foundation,
https://xerces.apache.org/

¢ NCBI toolkit version 2.11.0, https://www.ncbi.nlm.nih.gov/BLAST/

e SRA Toolkit, https://ncbi.github.io/sra-tools/

e Boost c++ libraries, https://www.boost.org/

e Samtools for interacting with SAM / BAM files, ttps://www.htslib.org/download/

e 7-Zip (7za.exe), https://www.7-zip.org/

e Zlib library, https://zlib.net/

¢ Pigz for parallel gzip compression, https://zlib.net/pigz/

¢ Cairo 2D graphics library version 1.12.14, https://cairographics.org/

e Crypto++ library version 5.5.2, https://www.cryptopp.com/

e OpenSSL library, https://www.openssl.org/

¢ [ibSVM library for Support Vector Machines,
https://www.csie.ntu.edu.tw/~cjlin/libsvm/

e SQLite version 3.7.17, https://www.sqlite.org/

e pymzML Python module version 2.4.7, https://github.com/pymzml/pymzML

e NumPy Python library version 1.19.1, https://www.numpy.org/

e BioPython Python library version 1.78, https://www.biopython.org/

¢ pyodbc Python module version 4.0.30, https://pypi.org/project/pyodbc/

e jinja2 Python library version 2.11.2, https://pypi.org/project/Jinja2/

e MarkupSafe Python library version 1.1.1, https://pypi.org/project/MarkupSafe/

e regex Python library version 2.5.91, https://pypi.org/project/regex/

e Chromium Embedded Framework,
https://bitbucket.org/chromiumembedded/cef/wiki/Home

e SPAdes genome assembler version 3.15.3, https://bioinf.spbau.ru/spades *

e SKESA version 2.3.0, https://github.com/ncbi/SKESA/releases

e Unicycler version 0.5.0, https://github.com/rrwick/Unicycler/releases *

e Velvet for Windows, source code can be downloaded from
https://www.bionumerics.com/download/open-source
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e Bowtie2 version 2.2.5 (https://bowtie-bio.sourceforge.net/bowtie2/index.shtml)*

e SNAP version 2.0.0, https://www.microsoft.com/en-us/research/project/snap/

e RAXML version 8.2.11, https://github.com/stamatak/standard-RAxML/releases

e FastTree version 2.1.10, https://www.microbesonline.org/fasttree/

e CFSAN SNP pipeline version 2.2.0,
https://github.com/CFSAN-Biostatistics/snp-pipeline*

e Prokka version 1.14.5, https://github.com/tseemann/prokka *

e sourmash version 4.1.0, https://github.com/dib-lab/sourmash **

e SeqSero2 for Windows, source code can be downloaded from
https://www.bionumerics.com/download/open-source

Fastp version 0.22.0, https://github.com/OpenGene/fastp
*: On Calculation Engine only
*oky BEEV 170D 3R-TEIELIZE,
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Chapter 1 : WGS tools local plugin ®BE#Y

STEI> T BioNumerics TR NI OSA 7 N7 IV r—2asns, &5 ) 63— (WGS)
T—HEMICHIZ. STEEROEVWIAIZEITI2H0. EkseI E1-71>4 (HPC) RIE
NDTIE %R 25—\ -7 )r—23>TF, wgMLST BHDen&EY-ER(E. STEI> I
MEINTLET,

STBEICIUE BAORIVE1I-9IFRY (ATUYEBHY - N—FFIFTR) (CA>AR=LanZ
9. TIANDETEI> 21225 A&, Applied Maths Cloud Calculation Engine T. K&
® Amazon Web Services (AWS) H—/\—THKAT1>JN, HRPOECHSTE7ITATEE
ED

201 & 10 A. Biomerieux #t(& BioNumerics YJhI17 DESFEHRIRBFERUHR— MEIEEFE
FRUFUZ COERPENRIEEE. 2022 £ 10 A 6 HICUU—-X&n Tz BioNumerics v8.1.1 T,
BioNumerics YIMII7RI&IN-232E0., 2024 £ 12 A 31 BZE52T. BRIV —YR— =&
TIBRLEERLTVET, [EF(C, Applied Maths Cloud Calculation Engine 54754 >¢7132D
FIRAARBIERDFT,

Assembly-based wgMLST iz 0—N)L TEITI2HEEEEBLICEAENTLEI N, WGS
tools F374 (&, FHIFLL) allele O allele-ID ZEUS I 3Izhlc., MAREL TEHEI S D
PB—ERKFLTVET . WGS tools local I5914>0ERI(E. BioNumerics v8.1.1 1—H—
H'. Applied Maths Cloud Calculation Engine h"ZAMJUR#ES. O—HILRET assembly-
abased wgMLST a2 EI1TURET B ENHRDLIICTEIETT,

I\ an=2Zm Allele calling (&, —thIICEIRINcRIMARZMNELET(C wgMLST 2E1T9

BleHOBRRATIAO T, ADE1-IPAIATE. )\ 1BSEROYA IDT - 4% EEY

A ZXDBICRYT T 2EEBETT . /W 1B TREN BB\ HMBEF(FIBFEEIF(ENET .
wgMLST O alleke calling 7OTR(AF LT L. r2ENZAREZHEZT llele B2F(E. /w1

BAERICELOT 17 HIDEEEUBICEIEN T . /W 1BEIEREFRII TH. BASMNC WGS tools O

—HIVTZT4VEEICRU) v 1BMERZER I3, 55N allele BeFEEICRAU/\v> a1

fBICDFT ., UMU. BioNumerics @ Character EE&51 (&, 17 HIDEEZHEEIRFULLE

FBALICEEEETEN TUORVESD . ZOLIR)\YS 1BZEIFESELETEERA MIX T, /WS 1fE

(& wgMLST 1—-H—-MENFRUA TV EMEREELD allele-1D EFIERICEBOTRIFT.

£ I\ 1AM TIEINSZHRE. BRIANNREC/\v 1EZEM TS, LWDDZTIZI>THD.
WGS Y—ILoO-hLTSTA &, STEID D> 0OtnaT —IN-RITEEEN. 1&ieNn3/\v> 1fEL
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AUET/ W UBESHELET . URNoT, SLERSPABEDLIBARIRS allele 75—
AT, BT —IR-ZMEBSNTUS 9 £, TUTIHBEINBDORTEFLHLETS
T,

WGS tools O-DIVTZT4 (& )\ 1A B2 2L ID (CEHRENS local allele d3&iE%RTE
LEY, D local allele @ikl BAUT—AIR-ANE2TOL-Y-NREUGZELCTITATESR L
SIS Y=RTPAIITALINITTPAIELTRFENE T (see the Reference manual, Chapter
The BIONUMERICS relational database) . COap&iETIE. B FEEIC—RRES) \v>
1BEICIE D EEE ID 2EIDETTVET, O-NILen@ENSOEFMREL allele ID (&
wgMLST_Local EE&51 T(RFEN. INIE WGS tools O—hIL S35 4 > TEENRICVERL
&N. wgMLST_Local Y1 TEEEIENE T . wgMLST_Local EE&Y1 (& assenbly-
based wgMLST allele calling D#%Z&REL. assembly-free allele calling [FZEENFE A

ERZIMOT—IR-ZETOD wgMLST F—HD3ZIEBIEE(CT BIz8IC wgMLST tools O—AILS

54, )W afELTO—-hILdO wgMLST JOJ71 )2 IHAR— NS BHEEL . J\WwS 2fENSO—
AID wgMLST JOT71 VA >ih— NI 2HEERIRMHUE T, (Chapter 5)
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Chapter 2 : BioNumerics DB EHE

ZDOX=17I)UE. BioNumerics ® WGS tools O—-hILT394>DIY=1 7 ELTEETENTVED,
WGS tool local plugin (&. wgMLST OfzsbDO—-h)leniaiEZZIRt 3L ED. S ERETEIS S
>1IRUT WGS tools 391 W EMETBEERIRECT S, WGS tools plugin 7 RASEEZBC
EHHEE T, (Chapter 1)

WGS tools local plugin (&. BioNumerics-SEQ & U BioNumerics-SUITE 1—Y—D#HFIF

BAJEET. WGS tools plugin D1 >XR=)L ECDHA A N—=)LE]EET T,

BioNumerics &¥i/\ -3 > A= )ILENTWDZEZMERRL TIZE L,
(https://www.bionumerics.com/download/software)

AAN=ILYZ2T7IUE, https://www.bionumerics.com/download/manuals H547>0—

RTEFT,

EHTHR®D BioNumerics ZHLEN T DL XY — MBEIEH R RENFT, (X 2.1)

BIONUMERICS

VERSION 8.1.1

e Lastaccessed  Comment

Databas

DemeBase Connected 2022-02-23 10:19 THC

2.1 : BioNumerics 24— NEImE
siricF—an— 2T sEan [SN fovemwlss.

IEREEOT —9n—2ERUBA, UR M SER0OT IR 2iEEL T[] rovemwrsan.
HAINIWIUTLIEE W,
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Chapter 3 : WGS tools local plugin ®1>A M=)l

3.1 aER A

WGS tools local plugin (&. BioNumerics E&¥ThR COHEMESNDLIEEETEINTVE T, TN

WGS tools O—AILT371 (4. B0 BioNumerics TEIETDLIICERETENTVETS , ZNLLHT

ON=23>TRTANNTHST . BIREOBBEN DD IEEENDDET . RITRADTYI T — M¥F)

FHRJRENED NS, DITHA NCIHERR T &0\,
(https://www.bionumerics.com/download/software)

WGS tools O—hILTST4 & WGS tools T34 UHBECA > A M—ILEn TS BioNumerics
F—AR=ACAVAN=)LU. CE JOSTIMINZAT—RENUT, STEIYSY A2 AIDRICIB#R TS
MENHDFET,

WGS tools O—-hIT354>D1> X =)L, Applied Maths Cloud Calculation
Engine H"EILTL\5. 2024 £F 12 A 31 BETIATOTLZE L,

3.2 1 AM-IFIR

WGS tools O—HILTST A&, UL—33F N T —AR=RCAZV A= TED AZTA>TSFT1EL
THIFBIEETT . CNU(E 1A M=ILOERIC Windows OEREHERNMHERVEWSFISN'HDF
¥, B(C VIFI-YT-AIN-OFETIE COFIBEETOT —AIN-ZI-YHRECTFT1N
—JID TIMFI DL ZAREELET .

BUTFOFIBICREST. WGS tools O-HILT594 &> ZAR=)LUTLIEE W,
2.1 X294 RIICHVT, File = Install/remove plugins %zi&EiRI 3L, Plugins &
Scripts 44 709 Ry ZNEENE T
2.2 Manage database plugins 75>%%7Uv/ 93¢, Manage database plugins 4470

TRYIZANTRRENET

Manage database plugins 54 709y (& UL—2aF T —IR-RRIERFINTLS
TSTAN—EBETERREINET . YIHREET(EZETT,

2.3 Add/Update "7>%9)vI 93¢, Add database plugins 44707 RwIANTR RSN &
¥, (®3.1)
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Add database plugins 7 X
Load plugin from file
Browse.
Add fies with bution [Browse] Deiete
or drag and drop from explorer. Delete Al
Online plugins
Plugin Installed wersion Latest version
[0 Geo plugin 202
[0 saRrs-covz 054
wgMLST Local 1.00

3.1 : Add database plugins 44704 Rw5 R

2.4 wgMLST Local 394 Fy AN, OK RI> =TI ILET . T—IN—-ADBIEEN %
DTN 00— RENZLZRI AV —SHRRENET

2.5 Add database plugins 44704 HRw- 2% U. Plugins & Scripts 54 700 R ZEE0
TLIZEL,

2.6 1> RU%EAU. BioNumerics 7 —AR—2%ZUZ59-KUET,

2.7 X242 RIICHEWT, File = Install/remove plugins #i#{R9 3L, Plugins &
Scripts 44 700w ZNBUENEY.

WGS tools O—hILT55 4 >4, Plugins &Scripts 44 704y 2D Plugins 47 (CHWNT. VR
RD—EFETF(CERREIN, T-AIN-ZTAIHERENFT, (X 3.2)
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Plugins & Scripts

Flugins  Scripts

Version 1.00

MIRU-WNTR ~ ; .
Database installation

MLST for Sanger sequencing
MLST for WGS This plugin provides additional functionality to make the

WGS tools fully local
MLWA

MTBC functional genotyping
Polymorphic WNTR typing
Qlaxcel
ROP
Resistance detection
RiboPrinter
S. aureus functional genotyping
Salmonelia functional genotyping
SARS-CoW-2
SNP calling
Spa typing
User management tools

W WGs tooks

[B] wes took local

I:‘ Show only activated
I:‘ Show "always active’ plugins

Install Show Manual

Manage database pluging

Close

3.2 : Plugins &Scripts 44 707y T, WGS tools local 75714 HARENTS

2.8 WGS tools local 351 >%UvI0LT)\A 54 h&B. Install R9>%=IUvILTT 94> DA
A= EBEIBLET . COTITAVEEHEIDS O ERBIZTICECED. BEIMIC
WgMLST_Local 71 JOEERZ/ERL. BIIALET.

# WGS tools local F5542(F, StEIVSVERTESIATOTRYIRDEERIA TINKI T,
WgMLST allele =)L ZSDLIIBTESNIZEERIA T=(E, EERH(C_Local suffix ZEIULE
T, EEOZBINER O TVTH, Y TEETRICTBI20(C wgMLST_Local EMF(ENET,

2.9 FEEANTE TURS. OK I =)W IUXwE— 2w RZRAUET .

Do you want to initialize the local allele nomenclature with the accepted alleles ? |
ELDNYE—-INRIRENFT,

[NolICT3BE. BFO—HAZEIC 1 hBEEES allele ID AEIDHTSN. O—HhJL wgMLST dra#REI
HEONSIERENET .

[Yes](CF 3. central apaRANCHIFDIREDZIFANSNLE allele 50Nl drRAINEE
D, FLL allele (FIENNTDEEEGHR FICLOTEMENZE T,
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# assembly-based TP &Nz allele NNRICEFHENB0E. €OMICITIC (thod) O-H
L allele ([CERICEIDHTANTWVS ID ZFDOFHLLZ A allele NMEUSEIREMNSHDE T, Lich'D
T. WHAELLBE. allele ID (FRBYCH IR LIGHET

Assembly-based wWgMLST 1&ZFET—INRF CTERVBE . MRRT —IDEFHNRIICEITIN
9. NICEEDDIHDENHBDET

2.10 Yes RF>=IIILET . COTIavE Y—=ZT74IT 1L NIC wgMLST_Local_
Nomenclature.txt I/ ZERRLET . WUBNTTIDE. TIT1ON1VAR=ILEn
[ R IBANTR RSN, T—-IN-ADBILEZ{ELET .

2.11 Plugins &Scripts #4704 Ry 2%EA0. BioNumerics 7 —9X—2%UA5—-KNUET,
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Chapter 4 : O—-h)ldss&iEZALz wgMLST allele calling

4.1 [RiE
£ty 3> ORIAIFC. WGS tools local plugin (&, STEI> DDA RI> ANDIESHFIFHA]EE
HENEREERL . ZNIISU T BEZ AERLE T,

4.2 HEIYIVNIrYMULTBHEIIC (2024 £ 12 B 31 B3 vwhDY)

STRIVS AR ANDIEGHFIARIREREZE. WGS tools plugin H42#t9 22 TOMEEN

SIEHtEFIFRIBET T, E(C assembly-based allele calling $&RMESEN3UIC (FnHO

—HIVTEITEINZN FTEID DY ETEITEINZNCENST) . O-HILD wgMLST ik
(Chapter 1) (Cf¥oT. assembly-based allele 1—)Lh', wgMLST_Local 3EE&51 S/ >R

—hEnx9,

LT, T—AR=ZAADETOI>NICH LT wgLST_Local EEzZANT3HIC. 2TD

assembly-based ® wgMLST J-)LZBETIDMHENHDET .. O-HILEFTEI>DZ > TE. INE

CE L2y e BELRVERMNBIWUIRET Y, IFR(CRERT —IN-Z(DOW T} &=A 1000 T

>NONYFTIIT%IRE TR HENDHLET

O-ALEp&ETIIERASNTURL allele (J\W21fETERIND) (& ZELTFRECIEDEL
EUTHERLL allele ID BEIDHTANE T, wgMLST_Local EERY1 T Tld. Assemby-free allele
J-)UE. RERBNIMFIE T DMEFRENTELTEB BENFE Ao
STEIVISOAOZBUIIAMITUT, ZOLARIAEF vy 1N, UL —23F T —IR=ZAAD
DSETTINGS 7—JILICfRFENF T,

STEIY YOIy MUYEICFHERIS - Xy -INFRRENZDZHMH<T. STEIY
/N SOADIERIEIRATSIC. WGS tools XZ1-MBEINY REDEES | BRFTACL
EBEDLET.

4.3 HEIVIVIvINIUVE

HEICSUAORIDRACERTERVIZE. Submit jobs H4 70 RyIZAKY Submit
comparison jobs 44707 RY AT, SMBEHE IS OADTITIRA LRI ZETOMEENI L
—-79NET,. (K4.1)
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Submit jobs ? X

Submit jobs to

Own computer

Calculation Engine

Algorthms.

~|_| De nove assembly

: De novo assembly
E _| wghLST assembly-based calls

Performs a de novo genome assembly
starting from the seguence read sets
using SKESA

Settings...

Jobs
Submitting 0 jobs for 1 entry.
|:| Re-submit already processed data

Open jobs overview window

Credits available for job submission Calculating

Credits needed to submit selected jobs:

Cancel
4.1 : Submit jobs 4470 RYIR, SNEBETEI >SS UIC Job #IRIETZATS NI L—-TIh

SNTVEY

FERELT, Job (FBSZDOIDE1-9 EOO-HIIETEI S DOHIEZENHRKET,

O—A)® wgMLST assembly-based calling 37 DfERMNMERFREINZE. wgMLST &
WgMLST_Local EE51TOmANEFHFINET . wgMLST EBER(E assembly-free allele
calloing 23aJHEUI> NOABICFICETEINBEOI O AI-VE2EHET . FiLL
allele FMROHMOEHZE. INHOFTLL) allele FETEIS D> 0inaT —IN—RICFRETERLD
T. WgMLST ((RFENI allele 577/ IEARTRERDET . wgMLST_Local EERICRES
nrz allele 707741 (J\w21R—9I(C allele J-U>J(CLHTESNS) (L. WGS tools local
plugin [C&OTHERFENTEO-NIVESZIEICEDVWTERRBDICRNET,
STEIDSIADEDLSBRUIIANL T, FIATRRETHNEF vy 1aNICEMRHENET,
BSTRWSS(E, I5-XE—IHFRENET, LKOND wgMLST BEEE(L. FFEDERZEY —E
AIARIFLTWBI8, FIFATERRDET,

® WGS tools > Assigh wgMLST sequence types
[The “Assign sequence types” nomenclature service is no longer available]
ERRSNBLICRDET , MLST sequence F1 S, MLST for WGS J5494> T84
SYBRIENHRFT

® WGS tools > View wgMLSt reports
Fry>a1anNlzLiR—bDdHzFRR9I 3 The “Update reports” nomenclature service
is no longer available]EFRRENBEIRDFET . BEIEROLR— M MLST for WGS 7
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ST TOEKRTEET,

® WGS tools > Store wgMLST locus sequences
[The “Get allele sequences” nomenclature service is no longer available &
FRENBLIICRDET , WGS T3J1 . AT>3>T MLST loci OELHIZFRFI DL
HHRFT,

® WGS tools > Get alleles mapping
[The “Get allele mapping” nomenclature service is no longer availablel&3&
RENBEICRDFT, NIRRT~ AT(E. MLST for WGS T34 HMEERZTL
&3

® Alleles > Open alignment
WGS tools > wgMLST quality assessment #3E4TUT&RREN 5. wgMLST
Quality Assesment U4 > RUKDHEEETIN., vy (E[The “Get allele
sequences” nomenclature service is no longer available |¢FRRxENBLIICRD
9, Allele BFD7 514> 4> ME. assemble-based allele calling #&%&F—-49H'5
accepted alleles 71 )LH'5 allele Ee5lz4 > m— UL, FENTOHEMRTDEN
HRFT,
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Chapter 5 : Hash-based J-)O1>R—F&IHVAR—b

5.1 R

O-hLREp&EMERIN TS, B3 BioNumerics 7 —49X—20D wgMLST_Local X
YOBEEFIOI7AINZ BB T REETEF R A DT —IN-ZPITRET —HZZMBULLE TS
JeIC(E. allele ID #—RICSIRTE3E0. BIS allele BesIh51E5N2/\vS 1BICERTINE
H&HHET,

A= MRUTIZAR— M/ H—RIZE, )W aibEnfz wgMLST J-)L%&A >iR— NRUIIZR-b
FBIHDAVYRN Fields and characters (GEMENTWET . RIEBE>TIAI MDA >R— M
HAR—RERUTI N, character 28&h' wgMLST_Local EE YA FICHIBRENTWLSTEE, £ T
® (local) allele id #' allele J\y>1¢ZHEN B EZBREET .

O- NI DERZECELFELR allele )\w2 1% VR— NI 3IBE. TNUIEBIMNEN (FRD5. #i
LW allele id A EID=TAN) AU allele KE0&OO—-HILTOIREIE. ZOFFULL allele id H¥El
DEHTENET,

5.2 JOI7ANVDIIRR—b
—#HOIY MO allele )\ 172 THZAR— I BIC(E LLFOFIRICHED TS,

2.1 IHVZR=NURWMERDI> N7%ZEIRL. File / Export Z£41TUE Y,
2.2 Export 447045 HRyIRICHL T, Character type data %#fi=. Export fields and
hased wgMLST calls %Zi#ERU T. Next 9>z IUvILE T,

Export data ? x

Manual selection
Select the kind of data to export.

@ Recently used Export local wgMLST calls as hashed values and optionally
B--== Fingerprint type data database information.

haracter type data

« Export fields and characters

:

w-2F Sequence type data

+1—“ Sequence read sets data

+@ Data exchange

< Back Cancel

2.3 RICERENS Export H4 70T RYIZ TlE, IVZR—KUIeW Fileds 717 Ak
WgMLST_Local EE&DHJtwh (Characters ##) #&RUEI . 58 1 LIS Next
W2 =IUILET,
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2.4 RICFRTRENS Settings H4 PO RYIZ T, RIBIEZEDLSICRTITEN. RUTIAMR
— M2 797 471 character DHIHIRT ZNESHEIBTEL. Finish RI>EIUwILE
9,

COIRVEICED, T—HAR-ZT 1L NC exoprt.csv T7AIVBMER SN, HRTZD P COTIAINIT
19T csv PV HEET,

F FEAED PC TTIAILND csv IT19THD MS Excel (3. allele /\w>1%RI#RE ()
5.83E+16) T#FRUFY . Categorical 7 —4DIHE . CNIIEMRICIERZRLUEFE Ao

5.3 207141~ K—k

TIHZR=BUIETFZART7AILN5 allele hash ZEGI> a1 R—~g3(C(F LUTFOFNACHEL
9,

3.1 File / Import Z:&RULFT .
3.2 FTICIVZAR-NUITFARIPAIL (*.csv £eld*.txt) Z&880. Import fields and

hashed wgMLST calls (text file) #7>3>%/\154 hU. Finish R9>%9)vI0L
E N

3.3 NextR5>%EIUYILET,

EDOFIEL. wgMLST_local character EE&51 TTIEHN. -5y MU TRIRTEREZBRE.
FEARI7A LS fields and character 7 —4%% 1 >R— g 20DERUTT,
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