BioNumerics v8.1 Tutorial
Hash-based wgMLST typing

1. FUsIC

J\W2IR-20 allele (MILEETF) I-YUJF. —clICERBEINEZMARELELET(C
WgMLST 279 2D BRIRBATSa> T, LIehHT. 2024 £ 12 A 31 HIC AppliedMaths
HMREIZISVRETEIS S 2N BioNumerics DYR—ME TS5 EHEEMI DL HRKE
9, BioNumerics B/R— METICRIL TZIUA T OB A b ZE<IZ&0,
(https://www.bionumerics.com/news/bionumerics-phasing-out)

WGS Y=LoO—-hIL TS5 ICREZNT) W3 aR-2D allele J-U>H7IITVXLTIE, &I
BEERERET allele =722 \W3aBEICELT 17 MIOBECEIRENE T, /\w 1R85
RIERNBOT, FED allele ST ALECEU/\v> HMBCRDET, UNU. DL\ 11
ZOBD(E. VINIITANTEIEFERTETERA . BER5. BioNumerics @ Character 51 17
HIDEEE A HER (LRIF R ULEEN S B2 LIICIEERETSNTLRBWNS T, 2. /W afBld wgMLST
1T —hBlIIRHDHDELEREIND allele ID LFAREKERDFT,

CNSORIEZELETZIHIC. WGS Y=ILOO-DIVTZTA42E. )\ 1% BfREEEL ID (CEHAT
30-7)0 allele 3B ZLKELET . CNSD ID (£ wgMLST_Local EE51 J(RFSN. B
ERICYERRENAZD T, wgMLST EERYA TEEIHISN T .

WgMLST 7t>JUR-20 allele -9 S3T DFERNEVSEN BN, wgMLST_Local =
ER(EO0—-h)en Rz E>T) w2 aR—-AD allele -V TEEIMICEFENET.

¢/ WGMLST_Local EE&51 (. 7> TIR-ZD wgMLST allele -)LDOHEEELTHI.
7E>TUI)-0 allele -V FEEENTVEE A,

ERZIMOT—HIN-AE T wgMLST 7—4%3IAT3Ih(C. O—h)L wgMLST J0I741)UE)
SMBEELTIVAR=RTE, )W BN R—NF2EERIRETYT ., (GFHllld 6 2SHRL TR
L)

Ny IR-=Z2D wgMLST allele J-N>F%#BELRTIZTOTRICDOVTIE. Listeria
monocytogenes DT EF —AIN—=2%HE>T. COF1— NIV TEHRBALEY .
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2. F=HIN—-AD¥(RE

A7°V3> 1 BYMNPYTRAIV-OD5FTETF—IN—-A2HI>0-K93
1. BioNumerics 25— MNEEICHUT, (Download tutorial databases) H®9>%%5Y
w93, Tutorial database U4 RUNBEZFET, (K1)

Tutorial databases - O X
File Database Tutorial Window

Tutorial databases
e

Name -
BandScoring demo database 15 7 81 A Demonstratio_n da_tabase containing _data for
=, 4 w5 @ a set of 61 Listena monqcyioger_:es isolates.
S ——————— ” P This dat_abase uses publicly available next-
generation sequence reads from the
SMP demonstration database o 75 &1 Sequence Read Archive (SRA). For each
WGS_demo_database_for_Brucella_spp 214 76 81 isolate, NGS reads were de novo assembled
WGS_demo_database_for_Burkholderia_cepacia 142 8 81 into genome sequences. wghLST alleles
WGS_demo_database_for_Escherichia_coli 601 75 81 were called using the assembly-based and
WGS_demo_database_for_Listeria_menocytogenes 288 75 8.1 assembly-free method.
WGS_demo_database for MTBC 279 ] 8.1
WGS5_demo_databaze for_Salmonella_snterica 518 8 8.1
WGS_demo_database for_Staphylococcus_aursus 624 76 8.1
v
< >

Tutorials

E|

Name A
A tutorial for working with the whole genome A
Multi Locus Sequence Typing (wgMLST)
demonstration database of Listeria
monocytogenes, which allows BioMumerics

Whole genome MLST typing in the Listeria monocytogenes demonstration data... )
MLST analysis starting from whole genome sequences
Listeria functienal genotyping: predicting phenotypic traits from whole genome...

Whole genome MLST typing in the Listeria monocytogenes demonstration data... users to explore the ngLST functionality

Fast character-based identification without the need for a wgMLST project or
Minhashing based cluster analysis of sequences Calculation Engine credits. v
Hash-based whole genome MLST N

1 : Tutorial database 4> R%J

WGS_demo_database_for_Lysteria_monocytogenes %ZJUXFN5:EIRL.
Database — Download %ZZE{TUZY,

A2 0—- AT T I 2L TN EDEENFTREINDZDT OK R ZIIWILET

File — Exit % & R U . Tutorial database D1 > RO ZEH U FF I,
WGS_demo_database_for_Listeria_monocytogenes 7' BioNumerics 25—
NEIHE(CRREN TV IHDET,
WGS_demo_database_for_Listeria_monocytogenes =45 J)L7UvIL., T—AX
—2%&FVNTZE,
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2.2 AT33Y 2: \VIPYTITPAIDSTET—IN—-AEUANT TS
Listeria monocytogenes ® WGS demo F—4/~—2X(C(&. BioNumerics \wI7y T I7AILED
IJHANCCRENSDDET . CON\YI7vT I74)UE BioNumerics ICUARPF3ENHRFET,

6. https://www.bionumerics.com/download/sample-data Y4 b Demonstration

databases UAMN'S “WGS_demo_database_for_Listeria_monocytogenes” %z:&
RIBEL. WGS_LMO1.bnbk Jr/ILA90>0-RENET,

Demonstration databases

» BandScoring demo database - (15 MB)

» DemoBase Connected - (4.3 MB)

+ MNeisseria MLST demo database - (1.6 MB)

« SMP demonstration database - (367 KB)

» WG5S demo_database for Brucella_spp - (210 MB)

» WGS_demo_database_for_Burkholderia_cepacia - (136 MB)
s bl alopsn detesans for Eechosiooia ool SRS

« WGS _demo_database for Listeria_monocytogenes - (281 MB)
* oo Uomo_Uaaiase 1ol W BG - 1200 5]
» WGS_demo_database_for_Salmonella_enterica - (590 MB)

« WGS demo_database for Staphylococcus aureus - (595 MB)

S —EBOTSUHT T . WGS_LMO1.bnbk F—=IR—=ZNwIT7vTI7A I D&aET%
WGS_LMO1.zip (CEHIZIENDNET ., CDIFE . FEIT.zip L5 F%Z .bnbk [CEEHZS
MENHDFET, [1f you change a file name extension, the file might become unusable |
EVOIBE N -INRREINFTH. COREZERL TOANLKTT, 212U, Windows OIS
AT2AUCBVWTTEEHOI7ANAA T OISR FZ RS 1A T a2 (CF1vI%EL TWDIHE. Zip WD
IBRFHIRRENBRVOT, TERLZEL,

7. BioNumerics D245 — MNEIEICHWT, (Database management) R57>%IUvI0.
Restore database XZ1—-%Z7UyJU%E 9,

8. Browse 7>z IL. A7vT 6 TIRFUIZ bnbk J71)L%i#3RL. Create copy (CFI
VI ANE T, Overwrite (CF1vIZ2 ANBE. BHCFELTWDT —IN-AN L EEENF
ER

9. F-AIR-2%&%ZEALEXT, (fl : WGS Listeria demobase)

10. OK 93 2L NI Py T IPAIHBEDT —AN-ZVZA RN HaEDFET ., (K 2)
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Restore database d

Backup file
C\Usersxyx00700\Downioads\WGS_LIMO1 bnbk | | Browse.. |

Destination

Overwrite

'®) Overwrite the current data in database
WGS_demo_database_for_Listeria_monocytegenes with a previous version of
the data as stored in a backup. Any new data since the backup will dizappear,
any old data that was erased wil be recovered.

Create copy

@ Create a new database from the data stored in a backup. Use this option to
have access to both old and current versions of an existing database or to
copy a database from another computer.

Mew database name: WGS Listeria demobas

[ ox || Cancel |

2 \w7yTI74)L (WGS_LMO1.bnbk) M5 WGS TET—IN-2ZUZXRT I3

11.VART#E T 1. Yes N5>% 7)) d3ET —AIN-ZNFHEFT. (K 3)

(B WGS dero database for Listena monocytogenes - Biohumencs - o X
File Edt Database Analysis Scripts WGStools Window Help
B=Hoc Ok >l e
& = t .+ Be8l B v | s | v + B8 & =
| - W~ [Mosvedds __[Cotectomy [cotection.._[Geotoe.._[iocktiossource [Sampient _ [ssconer_[sowrce LR} 3 ¢ 8 6 7 [N |Modrieddndd
Sequencereacsettypes A [ [SRRITIZIG 2015-12-08094045  COC msang usa masng SAMNO2SE2707  <not prov. - ] mowtes ray 20151208 12384
Characterypes SRRIVE 2011208094046  mashs 20140121 Wdorssa  fozsuafrawps. SAMN2SSOSTT  <votprov.. RGN
Sequence types. SRR1SI5729 20151208 09.40.48 FDA 2014-08-04 Mexico. ‘svocados. SAMNO2904828  <notprov.. Ewecedo
Craracter types. SRRISE216  2015-12-08 094046 o 2014-08 usa Blood SAMNONOTITIT 128 ‘biood
5equeNce read set types. SRR1S66202 2015-12-08094046 FOA 1993-06 Taly Cneese pastry SAMNOZTESTIE 120 cheese pasty
Character types ] |SRRIS66203 20151208 09.40.46 FDA 199306 Rtaly frukt cake SAMNO2769TI7 120
Semencereadseiipes L] |SARIGI00S 20isrososa0es oA 1mi0e may volsuventshime  SAUNOZIESTSS 12 - .
- SRRIEN0TI 0151208094045 FOA Sep0i1  USACO  bwos samazresmse 12 w00
SRRIGN0S 0151208094045 FDA w01 USACO  beos SaunozzesTss 120 oo (rom———
SRR1E23030  2015-12.08 09.40.48 FOA 22-5ep2011  USACO ‘bood. SAMNO276GTSS 128 biood
O |smRtsssses 2016120804008  Avsana 2014 Gormany | buman Sumosteses b A +PBe8 &
%t b ME D sopesesn misusecmes  aavana 20 e nemower  Sawovess I fame Mo an ol
Bl > O |swieson 2sioeemae  Amvana 21 Aare  bood SaunoneeTs 40 voos
SARteosas 2015120808408 COC a0t usa Bood samonsise bood
SARISSHN 0151208094048  COC omaon  usa oy Samones w00
SRR1695816  2015-12-08 094045 o mssng usa ‘mssng. SAMNOI253362  «not prov.
O |smriessaes s 208004008 cOc Nov20te  USA o Sumoszsies @ s
] |SRR168S834 20151206 09.40.48 coc Uninown usa csF SAMNDIZSN® @ s
SARiesses 0151208004008 COC Novaots  USA so0a samons @ boos - -
SRRI709560  2015-12-08 09 40:46 FDA 1993-06 ly mocer surface SAMNOZ769TI9 128 e surface.
Flexble SRR1TO0629  2015-12.08 09.40:46 FOA 1993-06 Raly "y mm
oo ) [sarirosess 2011208004008 1O 1s10s sy oo saumeresTe 120 sooc
i L O smmmss s coc wvaotd usA P omaiisiiotiey oo +EBeoR B =
SRRITAS44S 20151208 09.40.46 coc Nov-2014 USA Sevtum SAMNDI2TSAB1 4 soutum -
Frgarpoet s | Powar sasemoles | Amotatons | SARITesss 201S 1208004008 COC Nov2ote  usa ot samorsarz 12 oo
SRRIT4S4ES 201612.08094046  COC Uninown usa =3 SAMNOI2TS4TS 40 sk
B + BRI & % e g msuemes o nowme vsA s swnozrser b
T > O swiees wsoommas o o1.Dec20te  USA Bood SuoszEsn Soos
~ L) |SRR1748787  2015-12-08 09:40.48 -3 Nov-2014 usa "o fuid SAMNOIISENX & o fuid
SARITen 2015120804048 FOA WISOL06  USANO  srasey srhppies SAMMOTESS  ootprov.. azpls
v [ |SRRIT63858 2015-12-08 09.40:48 FDA 20150106 USAMO rasny STHN apples SAMNOIZTEEI4  <notprov..  AppES =
< > < > > < >

Oatabasa: WS demo database or Lisers manocyiogenes OetatUser_| | Enires: Loaded-51, View=51, Sociad-0 | 7 expermants | C WseriPubkcGocaments @oimencata H0W/GS dem database or Laters monocylogenes. | T & me knted package vokd ur 2120-12-30

3 : Listeria monocytogenes T 7 —4/~—2AM Main U1>RY
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3. YUINFT=IN-RIEDONT

WGS Listeria 7E57 —AN—X((F. 51 DRBESNTWVWSS—T>>>F5(CBI3 NCBI D> —o>
A)=R7=h4T7 (SRA) LO>—7>2A)—-REYNT=INDUINEENTVET, =T > AU-R
Y ML TEER wgs ([C(E. LKONDET—FieTERIC. NCBI (SRA) ED>—T>AU—REzy A
DU INEENTVET,

COY>TI Yy hDFTER wgMLST 947 (de novo assembly, assembly-based calls,
assembly-free calls) (&, TIAILM&iEE L.monocytogenes wgMLST XF—A%(FERELT.
Applied Maths Calclation engine £ T=EMeNELz,

1. WGS tools — Settings zi#RUFT,

StEI>>>702 17N, Listeria monocytogenes 7UILT —AXR—R(CBIEFIFSNTVET,
COTOSTINIZILSYMIEIDE TENTORVD T, AEBETEIS S UICSaTHRIETZILIET
ZFEAN. [Enable running jobs on my own computer|A7>3>H" Calculation
engine A7 TFIVISNTVBD T, EESAD PC L TI3T2FITIBENTIRETT . (K 4)

Settings ? hat

Calculation engine QOrganism Experiment types wgMLST

Remote calculation engine

url @ Applied Maths cloud o On premises

https:'wgmist. applied-maths.com

Project name: | eval_Imo_demo |

Password: | ---------------- |

Time out (sec) | 120 |

Own computer

Enable running jobs on my own computer

Interval (min):

Cancel

4 : Calculation engine &E454 70 Ry Calculation engine 547

. WgMLST %7 (€ 5) (C¥&8L. Auto submission criteria %> (K 6) 27UvIULEY.
FJ4)LRTlE. Use nomenclature acceptance criteria A>3 (CFIvIHASTVT, B
BH T2y A ERTE R allele T—AN—-ZADF1—L—F—(CIOTERINTVRLZEKRUET,
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Settings
Calculation engine Organism Experiment types wgMLST

News allele submission

Lab ID: | eva'_lmu_d emo

Submit new alleles automatically

Auto submission criteria...

Mutltiple allele calls character values

(@) Store lowest commen alele ID

(C) Store as absent value

Allele mapping experiments

[] waMLST_MLST PubMLST
[] waMLST_Core Pasteur

Cancel

SREA1TOITRYIZAD wgMLST 57

5 : Calculation engine

Auto submission criteria ? X

{(@ Use nomenclature acceptance criteria ;

() Set custom submission criteria

Require start/stop codons (for COS loci only)
Allow internal stop codons (for CDS loci only)

85.0

Cancel
6 : Auto submission criteria 44 705 HRw X

3. Cancel % 2 E7)y/U. Calculation engine &ES4( 709 Ry 2 =HCET .

WGMLST ##AFICUS SNSRI T (& &I NMDOFT—HIR-X(CFFTEL. Experiment types

NRINFRRENTVET .
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@ + ﬁ ® @fal EEI <. T | <AlExperimenttyp

Name -
- 1 wgs Seguence read set types ~
2 '. 2 wghLST Character types
H 3 denovo Sequence types
] '.. 4 guality Character types
=+ 2 wogs_Trimmedsiats Seguence read set types
2 '. & wghMLST_CallTypes Character types
L[] = T wagslLong Sequence read set types

7 : Main Y12 RO Experiment types /X)L

Character EE&54 wgMLST (C($. &Y TILTHEREEINTE loci ® allele 1-)LHEFEN.
assembly-based XU assembly-free J-U2JHB0OI I HADFER. BE—0 allele
ID Ebn &L,

Sequence EE&%1 7 denovo (C(E. de novo assembly ZILOUXLADHER, IR0 5E
f&anic de novo I>T1JEFINSGENE T,

Character EE&91 7 quality (C(&. &7 —%. de novo assembly. #k4 12 allele BET
NIV LOREFETIEFENET.

Sequence read set EB&4Y17 wgs_TrimmedStats : N> J&(RIFaNY—-RIC
B9 5tst7—49T9.,

Character £E&%1 wgMLST_CallTypes : J-)L91TOEMTI .

A TET—IR=RI(CF. wgsLong F1TD—5>2AY—-REYRDT-HEHDERA. D
sequence read set (&, O>J)—RDS—5>2—-R57—4 (PacBio MinION 7 =4ty &)
AND))ZAEINSNBDIEHIAENONF T,

Enty info fields (CollectionDate. CollectedBy. Serovar R¢&) (SEMSNTEENNIEHRE.
IIETDHARINSUNESEN, TET —IN-R(TEIIENZELUR.

T=AR=ADI> N -tEICHZEEDEIIYITRE. MIGTHERZRNI1>RUERE
character data #1JDERN— RTRZENHEKET,
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4. BOOIDNO—BE (1F) OBREOOZJIILTIEEY., (SEOTET—IN-ADIH
A, Sequence rad set types : wgs EERDIBEIHRNFTRINET)

Database entries

Fl + P o & & <. <AlEntriess )

I R T T <. (R R R T -
coc

| srR1112181 missing UsSa missing SAMNDZ5...  <not provided= LI I I
| |=RR1378346 missing 2014-01-21 Indon... frozen igfr... SAMMNOZE... =not provided=  shrimp L L B

4> RIICE NCBI (SRA) O3 —45>AU—REybADOUSIE, =52 A — Ry NOFFEDOE
FINFRRENF I, Read set size. Sequence length statistics. Quality statistics. Base
statistics (X 8) .

SRR1112181 - | X

File Preprocessing Analysis Window Help
& b

Sequence read set report

Sequence read set information

torage
Storage by link: NCBI|SRR 1112181

ead set size

Mumber of sequences: 806579
Mumber of paired-end sequences: 806579
Mumber of bases: 217398401, 1st end 108605004, 2nd end 108793396

Sequence length statistics

Average sequence length: 134.77, 1st end 134.65, 2nd end 134.88

Standard deviation of the sequence length: 29.61, 1st end 29.69, 2nd end 2952
Minimum sequence length: 35, 1stend 35, 2nd end 35

Maximum sequence length: 151, 15t end 151, 2nd end 151

uality statistics

Average base quality: 35.98, 1st end 37.07, 2nd end 34.88

Standard deviation of the base quality: 5.96, 1stend 4.31, 2nd end 7.07

Minimum base quality: 2, 1stend 2, 2nd end 2

Maximum base quality: 40, 1st end 40, 2nd end 40

Q20 202525650 (93.16%), 1stend 105351641 (97.00%), 2nd end 97174009 (89.32%)
0Q25: 201869111 (92.86%), 1stend 105054759 (96.73%), 2nd end 95814352 (88.99%)
Q30: 199881837 (91.94%), 1stend 104521544 (96.24%), 2nd end 95360293 (87.65%)

i ase statistics

Mumber of bases A 66732805 (30.70%)

Mumber of bases C: 41927546 (19.29%)

Mumber of bases G: 42137475 (19.38%)

Mumber of bases T. 66482788 (30.58%)

Mumber of other bases: 117787 (0.05%)

Mumber of bases GC: 84065021 (38.67%) v

B o e oamne T N -

A ——;
8 : I> MM sequence read set EE&H—R

5. Sequence read set EE&I1> RUZEAUET
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6. RYIDIVNID 2 BEHOZED ZIIILTIZEN, (SEDOTET-IN-ADBE.
Character types : wgMLST EERDIBEHRNFTREINET)

Character type EE& wgMLST (C(&. EY> T TSN loci © allele J-ILAYEFEN.
assembly-based & assembly-free - NS0 HFER ., BB—0 allele ID H85N

Fulz. (9)
|—SRR1112131

Character Value Mapping -
LMo_1 2 == ~
LMO_10 1 <+

LMo_11 1 z+=

LMO_13 1 ==

LMo_14 1 a+=

LMo_18 1 a+=

LMo_19 3 <>

LMO_21 1 =+

LMO_48 2 =

LMO_73 2 <4

LMO_104 12 <=

LMO_106 2 <#» W
Press Insert to add character S

9 : I>NJD character EE&H—R

7. EEO=AE%7UvJ9 3L, character experiment h—RHABAUET,
8. RHMNDIVKND 3 FEHOZFED @ZIIILTIZELV., (SEIDTET—IN-ADIFE.
Sequence types : denovo EERDIBERNFTREINET)

Sequence editor U1 RUNBIZE. de novo assembly 7)LIUXLADFESR. BIGEEENT de
novo 1>/ JEeHINFRENET, (K 10)

SRR1112181 (Sequence Viewer) - m] ®

File Sequence Header Annotation View Tools Window Help
BE &5 aacXfEe QA Docdc v 2>

Sequence Editor

ACARGTGATT TTGCGGATCA AGTGARATTIT GACACACCGG GAGTCTACGC AGTCACATTA AAGGCARAACG ATATTAGTGG 23800 A
RRRCCRAGCHR ATCCCRAGRA CAGTRRATGT CACRATRRARR GATGTGACCG CACCAGTAAT CACTGCTGAT GRAGCCATTR 23680
TTTACGAARAR AGGCATARACC AARATCTGCTA CTGATTTCTT AACGGATATC CATGCTACTA CARACGATGG CTCAGCAATA 23760
ACTTCTAATT TTGCAACTGT AGTAGATTTA AATACACCCG GGGATTACGA TGTGACACTT AGCTCTACCG ACACAGGTGG 23840
TAATATATCC GATCCAGTCA CCAFARCAGT TACCGTACGT GATACARACCC CACCAGTTAT TACAGCAGAT ACRACTATCA 23920 g

© G &

L LMO_1 LMO...LMO_1873 L~ LM LMO.

Featurelst Al ®1 I L ®
o R R .
--"- % fa. "1e”
12 14 CDs 18510 18776 287 Lol ’ MO 1879
A 18850 19223 474 a0.0
15 o ¢ COS 19374 19616 243 ‘wd=1;3tart=20643:stop=25779:cid=denovo_0"
:._ @ 16 ﬁ)‘ cDs 19633 20541 909 MESKFFIGMMIFLLSLICLTGMERERKSVGDISPDDISPEISDNRFQ
17 ¢>‘ cos 20644 25779 5136 SAEGKVLPNFEVDMSISDONNGKLSIDEDFELTSDGDI ILIGTVOQGO
.;.. é. 13 e mne - . 4 YIQGTPILNENGOLNKI ENRDQGI IMRVDRT TKEVEWARVVNYEDGH

YNSQYAADEWFSSYKSITINS SKSTFYVGGEVVNYYGDSGGGSTLIV v

< - o >
o eronor L

Sequence: SRR1112181 | Experiment: denovo 21712-23863 2837454 bp

10 : Sequence editor 1> K%
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9. Sequence editor V1> RUZEUET,
10.RIIDIVNID 4 BEOFED @ Z27)yILTLIZEL, (SEIOTET-IR-ADBE.
Character types : quality EERDFERNFTREINET)

Quality character h—R(Z(F. £7—4. de novo 7> 7V, RUk4 1 allele BEZILIVA L
(BRI 2mEFEThEENTLET, (K 11)

SRR1112181

Character h
AvgQuality 36 <+ A
AvgReadCoverage T3 <>
SrsQ30Freq 92 <+
SreQ30Freg_1 96 <+>
SrsQ30Freq_2 88 =+
AvgQualtyTrimmed 36 >
AvgReadCoverageT... T3 <+
Srs030Freq_Trimmed 92 <4
SreQ30Freq_1_Tri... 95w+
SrsQ30Freq_2_Tri... 88 <+>

NS0 1458828 «+>
NrContigs 13 =+ v

Press Insert to add character

11 : I>MNJ®D character EE&H—R

11. £ EO=E%IUvI 3L, character experiment 1—RABEACET .

4. WGSY-=)l O-hHWISTL12DLAM=)

WGS tools O—AILT371 (4. B0 BioNumerics TEIMET BLI(CERETENTVETS , TNLLHT

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

FARTRENESINE. D1THA NTIHEER T &0,
(https://www.bionumerics.com/download/software)

WGS tools O—hILTST4 1%, WGS tools T34 UHBECA > A M—ILEn TS BioNumerics
F—AR=AAVAM=IVU. CE TOSTHMNNRZRT—RENUT STEI>SY A2V RTIERTD
WMENHDET,

WGS tools O—-AIT354>D1>A =)L, Applied Maths Cloud Calculation
Engine h'EIL TS, 2024 4 12 B 31 HETIHATOTCIZEL,

WGS tools O—AIVTFT1 & UL —2aF T —IR=RAVAN=ITER AT TFTAEL
THIABIEETY ., INICIFE. AV ZAM=ILOBC Windows OEIREERNNERVEVSFI SN HDE
T, Bl IFI-TT-AIR-ADKETIE. COFIBEETOT—IN-II-FHNRCT T4\
—SA> TEMFIBEHAREELE T,
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LUFOFNEICREST. WGS tools O—HILTS94 %A A=)V U TS,

1. X242 RICBWNT. File = Install/remove plugins %Z&R3I 3¢, Plugins &
Scripts 44 709 Ry ZNEENE T

2. Manage database plugins R7>%2Uys 9%, Manage database plugins 4470
JRIZANKRENET

Manage database plugins 54 70y IR(C(E UL—2aF T —IR-RTRIERFEINTLS
TTAN—ETRRINET, FIHHRRETIZZET T,

3. Add/Update 15>%5Uvr9d 3¢, Add database plugins 54700 Ry IZANER RSN E

Y
¥, (K12)
Add database plugins ? *
Load plugin from file
Browse...
Add files with button [Browse] LEE
or drag and drop from explorer. Delete Al
Online plugins
Plugin Installed version Latest version
|:| Geo plugin 202
O sars-covz 054
woMLST Local 1.00

12 : Add database plugins 44704 HRvI X

4. wgMLST Local 394 UF1vh%m AN, OK RF>=IUwILETS , T—IR—-ZADBEENED
T3040 0-RENBEZRI AV -SHTRRENF T,

5. Add database plugins #4704 hw 2%EAU. Plugins & Scripts 44 709w 2 &R0
TIZEL,

6. J4>RU%EU. BioNumerics 7 —AR—2X%UZA—-RUET,

7. X274 RICEWVT, File = Install/remove plugins %Z:#RJ3L&. Plugins &
Scripts #4700 RIZNBUHIRENE T,

WGS tools O—hIL T34 >(&. Plugins &Scripts 54 704HRwI2®D Plugins Y7 (ZHWT. YR
RD—FETF(CRRSN, T-AIN-RTAIhERENFT, (K 13)
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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
LA WGS tools fully local
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

13 : Plugins &Scripts 44704y XT. WGS tools local F75J1>HUZARENTS

8. WGS tools local 7394 >%UvILT)\1 54 h&B. Install RI>%=IUvILTT 94> 0A
A= ERBULET .. COTITAVEEEIVSVEEBAZITICECLD, BEIMIC
WgMLST_Local 1 JOEERZ/ERL. BIIALET

# WGS tools local F5542(F, StEIVSVERTESIATOTRYIRDEERIA TINKI T,
WgMLST allele =)L ESDLIIBTESNIZEERI A T=E . EERZ(C local suffix ZBIILET
EROZBRINERO>TVTD., EERIA T EEFRICT B2 wgMLST Local EMENET

9. FAHANTE TUZS. OK RIZZ I I IUAYE— SRy IA%ZEAUEF T .

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 wgMLST 1&%R7T—INRITRRVMES, IRRT —IOEHNRICEITS
NE9g, NICBFEDMHBENHDFET

10.Yes MA>ZHIUYILET, COT I3 (E. Y=-RT74IT1L I NIIC wgMLST Local
Nomenclature.txt J71VEERKRLET . QUBNTTIE. TIT1OMA1AR=Enizc
CERTIBAINEREN, T—AIN-ADOBIREZ{RLET,

11.Plugins &Scripts 44704 R w2 %EAU. BioNumerics 7 —4AR—2% A5 —-NF T,

5. PEYIUR—AD wgMLST -0 () =iT

X4 >94>RUD Experiment presence /IR)LHS, IR1E wgMLST_Local FIDZERNFTEL T
WRWZEMDNDET , T—AIR-ZRDETOIY ML T wgLST_Local Ei&z ANI3D
(C. &2TO assembly-based ® wgMLST J-)l2BETIZNENDDET, O-HILGTEI> DY
Tl InlE CE IL >y e BEUVRWVWLEERN R IIETY , IEBICKERT —IN—X DN T,
B®RA 1000 I NON\YFTIITZRHT2EEHEIDLET

1. Edit / Select all (Ctrl+A) JY>R%{EL\, Listeria monocytogenes 7E7—9"—2X
DEI>YMNZERULET,

2. WGS Tools — Submit jobs I¥> F=EITUET,

3. Submit jobs 44704 HRwIR (K 14) (CHLT. Own computer (CFTyIHA>TNWBZ
EEFESRL. CE LSy M b BELRWO-AILETEIY S T23J%2ETUET.

4. Algorithms ;&E(CHLT. wgMLST assembly-based calls (CF1v7% AT, jobs &%
E (& Re-submit already processed data (CF1v/Zz ANEY,

2024 Infocom Corporation All right reserved



BioNumerics v8.1 Tutorial
Hash-based wgMLST typing

Submit jobs 7 x

Submit jobs to:

(@) Own computer

(C) calculation Engine

Algorithms

|_| De novo assembly wgMLST assembly-based cals

i|w| woMLST assembly-based cals
Performs a BLAST-based wgMLST
allele calling on the assembled
QENDME SEqUENCE

Settings. ..
Jobs
Submitting 51 jobs for 51 entries.
Re-submit already processed data
Open jobs overview window
Credits available for job submission:
Credits needed to submit selected jobs:

14 : Submit jobs 470Uy Z, O—-HILETEI> S TO wgMLST assembly-
based allele J-U>J 23 DBETEETE

5. OKMRZ>ZIUYIUL. 3T EDHFT

Local assembly-based wgMLST #&ZR7—IH & CERVEE. TNASNRVCEFHFENET,
NIEFEDDIDDNEULNER A RIC, ZaTHO-DIVETEI S UHAZINEY,

6. SITHIARFZEEEINIC Overview D12 RUNRHZEIN. FANRVEEE WGS tools /
Jobs overview %#E{793L. job overview U142 RUNBIEET,

Assembly-based allele 1-U>J 230 (SR TUET FALBEOTAMZYNZYT T,
51 I>NOZ3THH 25 B THE T U, DaJFERZEUSL T BioNumerics T —AN-X(RTF I
DI, EBIC 5 ahmhFELUR.

7. View — Refresh (F5) Z&EiRU. EITOE IR ZHEZRLET .

8. T3aTNSTETUIA. job overview U4 RUTZENS%EIRL. Jobs / Get results #3479
BLIERNEUS TEET,

Experiment presence /\RJUIC, T—AR-ZADEZI> MO wgMLST_Local experiment

type OFFED @ KR RENET,
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9. EEDI>VMICHNT. wgMLST_Local EEn e, FUI> D wgMLST EERD @ Z7
IIgBE. EERN— R4 RUNERRENE T, (X 15)

Central @n&MRBIDZ T ANSNIE allele hMO-hilan&MRAIEFRIELUS (RTvT 4) (1@
7D wgMLST JOI7/)UEEFR—ICRXFI . wgMLST T(& assemble-free 0 allele J—
ILHEBEENZDICHL T, wgMLST_Local Tl& assembly-based @ allele DHMERINS
Iz, (locus LMO49 #fIEUE 15 DiED)  DITNIREWNELZENHDET . BFENE
BICONT, MAHDERAEFREELIAS. E12D ID HEIDHTENZFLL allele DfzsHIC, @D
EERBI TLDZADEENBREREINDLIICANET . STEISONATIAUICRBE. FLL allele
(& wgMLST Tl3d-)LaN3. JOI7UIARTZRERDFT . XBEM(C. wgMLST_Local (4§
SNz wgMLST JOJ74)UE. J\w2aR—2D allele J-)LH%RLL) allele Z1—ILUSEFBD T,
TERFFRIFINET,

WGS_demo_database for Listeria monocytogenes - BioNumerics — O x
File Edit Database Analysis Scripts WGStools Window Help
=B ch » & o
Q‘a + ﬁ ® a; ED = | i_ﬂ + E} ® @Q ED = <All Entries> (5] + ﬁ ® @c; E[j =
Type - San w 8 v
3 4 qualty Character types /& SRR1565203 FDA 1993-08 faly  frutcake SAMNOZ Py
E] 5 wgs_TrimmedStats Sequence read setty SRR1610008 FDA 1993-08 faly  volauv.. SAMNOZ
s 6 WONLST_CallTypes Character types SRR1623013 FDA 09-5¢p-2011  USA'CO  biood SAMNOZ
z 7 wasLong Sequence read setty SRR1E23015 FDA o/52011 USA:CO  blood SAMNOZ
' 8 wgMLST_Local Character types SRR1623030 FDA 22.Sep-2011  USACO blood SAMNOZ
SRR1654984 Austria... 2014 Ger.. human  SAMNOZ
v SRR1655973 Austria.. 2014 Austria human .. SAMNOZ
< > SRR1657003 Austria.. 2014 Austria bood  SAMNOZ < >
SRR1695809 ene Oct2014  USA  Blood  SAMNO3
SRR1B9S211 | sRR1857003 M| ser18s7003
+ B 06l B < Tl T L — v M leraractor = ® 8| B <.
o SRRIGOSEZ) | i< h i : = o
| ColectedBy Fixed A SRR 2l ' I N
s | CollectionDate Fixed SHRIEI53Y u,mim 2 < 3 t:‘:g’:; i -
# | GeoLocName Fixed SRRI708560 \_mu_z'\ 1 <o M u‘mizw 1 >
| lsolationsource Fixed SRRITOS2 | Mo_s2 4 e o :
e e sARiToset | 2 M t:‘:gfii ; <
w | serovar Fixed SRRITESIE | o as 2 < Ay :
, _ @ SRRI745445 |~ = | LMO_45 2
N > RRi74sass | MO0 131 <> | L0104 2| >
sRRi7asape | MO0 2 o |LMO_106 i
cRR17asarg | 10106 1 e o | Lo _107 1=
B+ e8Il B = <ANFi SRR1745488 U“O*m: ! Ja | LMO_125 s Bl B T <
- snmt74s7er | MO ! ¥ JafLmo_130 2|= v -
SRR1763g33 Fross insert fo add character Ja Press Insertto add character
SRR1763258 FDA 2015-01-06  USAMO granny.. SAMNOZ
SRR1767762 FDA 20150101 USACA enviom.. SAMNOZ
SRRIT67763 FDA 20150101  USAICA envirom.. SAMNOZ
SRRI767799 FDA 20150101  USACA envirom... SAMNOZ
SRR1767823 FDA 20150101 USACA enviom.. SAMNOZ
SRR1770492 FDA 20150112 USANE granny.. SAMNOZ v
< > < ¥ < > < >

15: I>N) : SRR1657003 ® wgMLST (/) & wgMLST_Local (f7) OEE&RN—RY
1> R, Local LMO49 (&, m7OJ74/IL TERZI-IEBI>TWRILITER.

wgMLST_Local EE&(&. wgMLST EEREEUSETHONTE., FEREABULIICHIRTEET,
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6. Hash-based - D1 YKR—PF&IVAKR—b

O-hIRE&EMEREN TV z8. E2% BioNumerics 7—49X—2®D wgMLST_Local X
YOBEEFIOI7AINZ BB T REETEF R A DT —IN-ZPITRET —HZZMBULLE TS
JeIC(E. allele ID #—RICSIRTE3E0. BIS allele BesIh51E5N23/\v2 1BICERTINE
&ohET,

—HDI> MO allele J\w> 1% T IR B(CE AT OFIECHE TN,

1. IVZAR=NUREWMEROI> N7ZEIRL. File / Export #£17UEY,
2. Export #4704 RvIZ(CHENT. Character type data %zFi=. Export fields and
hased wgMLST calls Z:#ERU T. Next 9>z IUvILE T,

Export data 7 X

Manual selection
Select the kind of data to export.

@ Recently used Export local wgMLST calls as hashed values and optionally
+--= = Fingerprint type data database information.
-1 Character type data
i3 Export fields and characters
487 Sequence type data
=% Seguence read sets data
=& Data exchange

< Back Cancel

3. RICEKREND Export F4 70T RYIRATIE. IVAR-BUIEW Fileds 74T AL,
WgMLST_Local EEOHJtyh (Characters 1) %zi®iRUFY ., 58 T LS Next K%
EIIILET

4. RIZERRSNS Settings J1 7OV RYIRAT(E, RIBMEREEDLSICREL TN RUPIIZAR—k
%7747 73 character DHIHIR T ZNESNZIBTEL. Finish N7>% 0w ILET,

COIRVECLED, T—AR-ZT 4L N exoprt.csv TPAIDMERREN. HRED P COTIAIIT
{AT csv JPAIVHHEFY,

L FEAED PC TTIAILRD csv IT149THD MS Excel (3. allele /\Ww31%RIFRE (6 :
5.83E+16) TZFzRUFY ., Categorical 7—ANIHFE . CNIFERRICEEFRZHRUEE Ao

A>R—NE. WGS tools 7551>E WGS tools local 594 >OmA N VA R=ILENTWS.,
BD BioNumerics 7 —AN—=XTITOMENHDET, WGS tools T3914>0D1>Z M= ILFIEE,
BECT4. WGS Y=L O-hIVTFTA>DAV A=V ITERBEE TI DT, CCTIIFIEZIEDIRUR
BRGLFE A
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IOZR=RUITHFARNTPAILNYS allele hash ZEBI> NZEAVR—~IB(C(E LT OFIECHE
WE9,

5. File / Import Z#RULET,

6. FTICIVAR-BUIETFARIZAIL (*.csv Fleld*.txt) #Z&HE0. Import fields and
hashed wgMLST calls (text file) A7>3>%/\154 ~U. Finish R5>%29UvILE T,

7. Next R7>%7UvILET,

Import template (FFEZHEAESNTORVDT, £ (IEK I D2HENHDFT, COF1—NTILT
(. DT —HR—2H SRA accessions 27 —IN—2F—¢EUTERULTVWBLIRELET,

8. Import rules #1470 RCBNTIKey [ ZHTILIUvSL., Edit data destination 517
OJ7RwIR (K 16) TERFIHELT Key ZEIRL. OK RY> =T IWILET

Edit data destination T b4

@ <Monex=

o Y

[ Entry info field

[ Entry attachment

[ Hashed wgMLST call
[ Character set info field

[ ][] o] oo [

16 : Edit data destination 44704y X, Key J1—)L RiEiR

9. Import rules 94709 RYIRICREZDT. £TH wgMLST loci %/\1 354 kU, Edit
destination R7>%J7UvIULET,

10.Edit data destination #4704 RyvJZ(CHWVT. Hashed wgMLST call D F O
wgMLST_local #&RUFET. (K17)
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Edit data destination

p @ <None=

@ Entry info field
I:I Entry attachment
=@ Hashed woMLST call

L v gMLST Local

I:I Character set info field

17 : Edit data destination 447047y X, wgMLST_Local #&iR

11.Import rules #4707 RvIR(CHEVT. Next RI>z2IUvILET,

12.Import links A4 70OJRYIR(CHBNT. Key [CFIvrz ANzEE. Finish RI>%IUvIUF
9,

13.Import template ® Name ((EB0%FIZANL (Fl : Hashes) . OK R5>%JwIL
¥9,

Import template MERESNTZDOT. /\wa{bEnic wgMLST allele J—-)LDA1 >R—NIfESCE
HHRBLICRDFET,

14.Import template 44 70JRyIR(CHWT Next #7Uv4L. Hashes import template

ZEALET,
15. Finish R9>%4v/d %L, hash-based allele 1—)Lh A ih—haNZEd,
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