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Ad hoc cgMLST Scheme
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Stable cgMLST Scheme
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v OIU-5J A BT -ADHDIHEEFI AR EE

v I=RJLEIRTOIT) - ) ATHB(FEI DB FOH I3 T, BN TREINTVWSELFDH
ZA75 ) LEUTIERRTBIENTED



AF¥—VVERIE Filgeng

biosciences & nanosciences

/ O
‘ Ad hoc cgMLST Scheme

exfract genes filter genas
reference genome genes with filtered genes
coding sequence /
BLAST agains guery ganome 1
filter found genes
query genome 1 genes in both genomes

BLAST agains query genome 2
filter found genes

O » ® ‘ Stable cgMLST Scheme

query genome 2

genes in all three genomes
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%8s cgMLST Target Definer

L)y cgMLST Target Definer

Settingz  Filter for seed genome  Filter for penetration query genomes  Manually exclude targets
Seed Genome:

Genomes used for testing of 100% esne penetration (penetration query genomes’):

[= Open File

Exclude Genes with BLAST matches > 90% and > 100bp length in the following sequences:

0 genomes

Thresholds  Blast options

Required gene identity found in penetration query gshome = an | %

Required gene overlap found in penetration query eenome = | 100 %

:_,\g, Find taxonomic and quality outliers

0 sequences

Get from MGBL

[ Add from File
Add fram NGEL

= Femove

[ Add from File
Add fram NGEL

= Femove

Gancel
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%38 cgMLST Target Definer s
%8 cgMLST Target Definer Results X

Y-TYyMNEEFYA

L)
cgMLST Target Definer cgMLST Target Definer Results

Settings  Filter for seed genome  Filter for penetration query gsnomes  Manually exclude targets

Seed Genome: || NG_008767.1 {12-MAR-2023), 2194961 bases, 2111 genes (Neizser| | (23 Open File Get from NGEL 1285 of 2111 targets were defined for cgMLST Export Results ¥ Create Task Templates
Genomes used for testing of 100% eene penetration {penetration query genomes’t: cgMLST (1298)  Accessory (6700 Discarded (246}
MNC_003112.2 (04-DEC-2023), 2272360 bazes, 2178 eenes with GDS (Neizzeria meningitidis MCHS, com (&= Add from File _ _ _ _ 7l
NG_008116.1 (24-DEC-2022) 2194405 basos. 2121 senes with GDS (Neisseria monineitidis 22431, o0 Tareet Source Cluery Result NC_003112.2 (04-DEC-2028) Query Result NG_003116.1 (24-DEC-2022) Gluery Result NG
NG_D10120.1 (D4-DEG-2023), 2153416 basss, 2073 gsnes with GDS (Neisseria meningitidis 053442, co fdd from NGEL |MMC_RS000T0 NG D0S767 1 (12-MAR-2023) |NMB_RS00095 NIMA_RE01350 NMCD_RS00105 ~
NC_013016.1 (30-DEC-2022), 2145295 bazes, 2049 genes with CDS (Neizseria meningitidis alpha 14, co I|NMO RSO0025 MC_DOSYEY.1 (12-MAR-2023) |NMB_RS00150 MNMA_RS01438 NMCC_RS00140
:gg:;gg;: E;;‘Egg‘guﬂg 2222:2?5;5?” 'bJaSES- 22]‘?95 genes W_it: ggg grij_iSSEf_ia men_ing_it_idd_is 8|D L3-?°]°Dmp = Remove |INMC_RS00025 |MG_008787.1 (12-MAR-2023) [NME_RS00160 NMA_RS 01450 NMGC_RS00 150
| 1 {22-FEB- , ases, genes wit eizzeria meningitidiz alpha?1l, ¢ " "
NC_017512.1 (30-DEC-2022), 2227255 bases, 2171 genes with CDS (Neizseria meningitidis WUE 2694, I|NMC'RSUUMD NG._D08767.1 (12-MAR-2028) |NMB_RS00165 MMM #_RE0 1455 NMGL RS 00158
NG_017513.1 (22-FEB-2023), 2184862 bases, 2098 genes with GDS {Neizseria meningitidis G2136, co |INMC_RS00045_[NG 008767 1 (12-MAR-2025) |NME_RS00170 MNIA_RS0 1460 NMGC_RS00160
MC_017814.1 (12-FEB-2023), 2223518 bazes, 2180 genes with DS (Meizzeria meningitidis M01-24014 I|NMO_RSEIEID§5 MG 0087671 (12-MAR-2023) |NMBE_RS00175 NMA_RS01470 MMCC_RS00170
:gg:;g:g: Egg-ggg-guﬂg?g 2222:3;;39 Eases. 2211219 genes W_it: g[f;g ((erE_isser_ia men_ins_it_idd_is Hf:;f;m |MMC_RS00080 [NC_008767.1 (12-MAR-2022) [NME_RS00185 NMA_R501478 NMCC_RS00175
| 1 {06-SEP- , asEs, genes wit eizzeria meningitidis oo n n
NC_017517.1 (22-FEB-2023), 2297777 bases, 2206 genes with CDS (Meizseria meningitidiz M0 1-24035 I|NMC‘RSUUD% NC_DOST67.1 (12-MAR-2023) |NME.RS00190 NMA RS01480 NMCC RS00180 v
NG_017518.1 (22-FEB-2023), 2248966 bases, 2190 genes with GDS (Meisseria meningitidis NZ-05/33, H MC_RS00070 NG _DOBFE71 (12-MAR-2023) [NMEB_RS00195 NM#_RE01485 NMCC-RS“”‘%)
| 1,295 rows
< 2 cegMLST Target Definer Results e
13 genomes
Exclude Genes with BLAST matches > 90% and > 100bp leneth in the followine sequences: E:TtﬂeLS%qu'lg'lg?e{g[ﬁ)e}igf wersion 1.5 (wind
MNZ_CMON0956.1 (12 FEB-2023), 7242 bases, 11 genes with CDS (MNeizseria meningitidie K1207 plazmi (2 Add fram File Ridom SeqSphere+ version: g_u_'m'
NZ_GMO00958.1 (12-FEB-2023), 7242 bazes, 11 genes with GDS (Neisseria meningitidis 50108 plasmi User: Analyzer
Server: Localhost (SeqSphere+ Server on OZ Aid)
k=4 Add from NCEI
Fezulting Tareets: = n’- a‘-‘ a -U-I _a"‘
< > | SIS 1295 targets were defined for ceMLST (1221828 bases) I*Eé c.j 7 JA(‘:.T t J Jl\
2 sequences 570 targets were used az Bocessory tarsets (413877 bases)
: 24f tareets were discarded 0)9 b-‘j I\ 4K;ﬁ v
Thresholds  Blast options
Fequired gene identity found in penetration query genome 2 90 | &

Required gene overlap found in penetration query genome = | 100 | ¥

- EBOY— RS ILPITY-5 ) NREELTY -V EETE 3L, J75 I LEToEY
o =4 ) LD EBTRESNS

] — JCRAWSS ) LEIETE
AF ARG T WEIRE - SRESNEITH LTI~ ) 05—y NEEFUR R, T4 LMLSTR

F-IHHEHEIND .



Mash Distance

Identification (Mash Distance)

Contamination Check (Mash Screen)

Whole-Genome Average Nucleotide Identity (FastANI)

Antimicrobial Resistance Finder (AMRFinderPlus)

FASTCQ Quality Control (FastQO)
llumina Adapter Trimming (Trimmomatic)

Further FASTQ Tools *

Read Mapper (BWA)...
Paired-End Library Insert Sizes (Picard)
Further SAM/BAM Tools *

Read Assembler (Velvet)...

Convert Velvet AMOS files to ACE...

Statistics for Assembly Files (FASTASACE/BAM)...

%8¢ ldentification (Mash Distance) *

Identification (Mash Distance)

[dentify taxonomic information for genome data using Mash Distance with a referance database

Mash reference database (sketch size of 2=1,000 and k=21} contains

all prokarvotic NGBI Genome entries with status complete or chromozome
that were filtered for taxonomic reliable genuz and species information
(18,184 genomes, as of July 20200,

Cluery Files: =
Mazh-distance Threshold: 01
Matching-hashes Threshold: 100

'ﬁ' Cancel

MinHash 7 JUXAZ{ERUT, 7/ LBCHIEOERtZ SR ICHEE I DY -

Filgeng

biosciences & nanosciences

NCBICEFRINTUVREZEYIDTEEY ) LB D{BNIzMash ReferenceT —4IR—-2ZRNELTHD. YOTIWT ) LA
DELSIFT —AZIETE I BITII T, T—AIN—AEEZKINTWBYT ) ©AEDFBIE 2B B (5T E O AE

YT ) LAOT—HICE. FASTAT7AILPFASTQI7A ILhME A BT BE



Mash Distance

Y= ERITIDE. UOTIWGT I LOANTrAIVEIL, i
5 ) LOUZA MM END

Mash-distanceJ1—)L RIC&DT ) ABCSI EIDZE B3R,
Matching-hashesJs—)l RICLBZ—EUTeMinHash#i &
(CEDE, YO TIVERBENE LV ) WERTET BENTES

>—RG) LELTEDKRDY ) e BVNIEL VDD SRS
Al RY-IOERESZE(CS— M) LOERZITS

Filgeng

biosciences & nanosciences

%8¢ Mash |dentification Results *
Mash Identification Results
PT RMONNAL FRR12NRRALL 1 fastnasr PT MMOD293 ERR12066124 1fastqez
FT NMOD343 ERR120554951 11astgez PT MMO0415_ERR12055177_1 fastqez
(2|
Taxonomiz Info Reference Sketch-ID Mash-distance  Matching-hashes  P-value &
Meizzeria meningitidis M22293 M _CPO31334 0039 2831000 0.af e
Meizzeria meningitidis FDAARGOS_214 MZ_CPO20401 n.og4 2781000 na
Meizzeria meningitidis MCGTC12163 MZ_LR.134528 nog4 2781000 na
Meizzeria meningitidis DESGEY Mz CPO12391 n.og4 2781000 na
Meizzeria meningitidis MNZ-05/33 MG 017518 n.og4 27451000 na
Meizzeria meningitidis 534472 MC_010120 n.og4 27351000 na
Meizzeria meningitidis  14-563 MZ_CPO21516 n.og4 27351000 na
Meizzeria meningitidis MO1-240144 MG 017514 n.o41 27151000 na
Meizzeria meningitidiz BE116/77 MZ_CPOOTEGRT n.o41 27151000 na
Meizzeria meningitidis MM3G36 M _CPO09413 n.o41 27151000 na
Meizzeria meningitidis 12-221 M CPO21817 n.o41 27151000 na
Meizzeria meningitidis 12-176 M _CPO21518 n.o41 27151000 na
Meizzeria meningitidis 11-7 MZ_CPO21520 n.o41 27151000 na
Meizzeria meningitidis 06-173 MZ_CPO21522 n.o41 27151000 na
Meizzeria meningitidis 98-182 MZ_CP021523 n.o41 27151000 na
Meizzeria meningitidis  13-600 M _CPO21723 n.o41 27151000 na
Meizzeria meningitidis  12-330 M _CPO21724 n.o41 27151000 na
Meizzeria meningitidis M21374 MZ_CPOS1326 n.o41 27151000 na
Meizzeria meningitidis AUSMDOUN0005726 [MZ_CPO4BAGD n.o41 27151000 na
Meizzeria meningitidis FAM13 MC_008767 n.o41 27041000 00w
180 rows

10
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7% ) AMLST A+ —Y{ERk )

3
- Neisseria meningitidis

S—=RF A
- NC_008767 (Neisseria

AL NN

- NC_003112 (Neisseria
- NC_003116 (Neisseria
- NC_010120 (Neisseria
- NC_013016 (Neisseria
- NC_017501 (Neisseria
- NC_017505 (Neisseria
- NC_017512 (Neisseria
- NC_017513 (Neisseria
- NC_017514 (Neisseria
- NC_017515 (Neisseria
- NC_017516 (Neisseria
- NC_017517 (Neisseria
- NC_017518 (Neisseria

) R =ling o

meningitidis FAM18)

meningitidis MC58)
meningitidis Z2491)
meningitidis 053442)
meningitidis alphal4)
meningitidis 8013)
meningitidis alpha710)
meningitidis WUE 2594)
meningitidis G2136)
meningitidis M01-240149)
meningitidis M04-240196)
meningitidis H44/76)
meningitidis M01-240355)
meningitidis NZ-05/33)

- NZ_CMO000956 (Neisseria meningitidis K1207 plasmid)
- NZ_CMO000958 (Neisseria meningitidis S0108 plasmid)

biosciences & nanosciences

%8¢ Sequence from NCBI

Sequence from NCBI

B NCBIMRFRFERLDT ) Lh72iER

focession Mumber(s): |NO_DDB?B? w 2 Paste Brovize Genomes
Cancel
B 5 JLDNCBI AccessionESZEZEAS]
OR

AT aQ

Chromozome ficces..  Oreanigm/Mame Strain Status

MC_ 0031122 Meizgeria meningitidis MCGHE MchS CompleteGenome
MC_ 0031161 Meizgeria meningitidis 22491 22491 CompleteGenome
MC_008767.1 Meizgeria meningitidiz FAMI1S Faig CompleteGenome
MC_010120.1 Meizgeria meningitidiz 153442 hadd2 CompleteGenome
MC_013016.1 Meizzeria meningitidis alphald alphald CompleteGenome
MC_017801.1 Meizzeria meningitidis 8013 a013 CompleteGenome
MC_017606.1 Meizgeria meningitidiz alpha? 1l alpha? 1l CompleteGenome
MC_ 0176121 Meizgeria meningitidis WUE 2594 WUE 2594 CompleteGenome
MC_017613.1 Meizgeria meningitidis G2136 G2136 CompleteGenome
MC_017616.1 Meizzeria menineitidiz H44.76 H44/76 CompleteGenome
MC_ 0176141 Meizgeria meningitidis MO1-240149  [MO1-240149 CompleteGenome
MC_017817.1 Meizgeria meningitidis M01-240355  |M0O1-240355 CompleteGenome
MC_017616.1 Meizgeria meningitidis MO4-240196  |MO4-240196 CompleteGenome
MC_ 0176181 Meizzeria meningitidiz MNZ-05/33 MZ-05:38 CompleteGenome
MZ_GROOYEZ4.1 Meizzeria meningitidis B10612 CompleteGenome
MZ_GRO0DG422.1 Meizzeria meningitidis r10208 CompleteGenome

11
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Seed gename: NC_008767.1 (12-MAR-2023), 2194961 bazes, 2111 genes with CDS (Meiszeria meningitidis FAM 18, complete sequence)
Genes excluded by Multi Copy Filter: 185
(2
Query genome Genes not found  JGenes with mizzine/wrong stop codons Sum
- OIS I L\EADUESS L. S —RT ) NG_005112.2 (04-DEG-2028), 2272360 bases] 2178 enes with GDS (Neisseria meningitidis MUBS, complete sequence) 291 07 398
NG_003116.1 (24-DEC-2022), 2184406 bases| 2121 kenes with GDS (Neizzeria menineitidiz 22491, complete sequence) 265 a4 349
Atttﬁﬁ L(L_T?T_g_é {-E?g&% NG_010120.1 (04-DEC-2023), 2153416 bases| 2073 kenes with GDS (Neizzeria meningitidiz 053442, complete zequence) 255 1o 358
}I\ygb\ /}\BL\BODD %jtiﬁél\(j:x:\:_ WG_013016.1 (30-DEC-2022), 2145295 bases| 2049 Eenes with GDS (Meizseria menineitidiz alpha 14, complete sequence) 276 gal gm8
. NG_017601.1 (24-DEC-2022), 2277550 bases| 2195 kenes with GDS (Meizzeria menineitidiz 8018, complete sequence) 213 a2 305
7{/EEEHU (Lﬁﬁg$jé NG _017606.1 (22-FEB-2023), 2242047 bazes| 2172 kenes with COS (Meizzeria menineitidiz alpha? 10, complete zequence) 215 a3 303
NC_017512.1 (30-DEC-2022), 2227255 bazes| 2171 kenes with CDS (MNeizzeria meningitidis WUE 2594, complete sequenc. 257 a9 356
MNC_017518.1 (22-FEB-2028), 2184862 bazes| 2098 kenes with CDS (Meizzeria meningitidis G2136, complete sequence) 1 78 179
NG _ 0175141 (12-FEB-2023), 2223518 bazes| 2150 kenes with COS (Meizzeria menineitidiz M01-240149, complete seque.. 07 a3 295
NG _017516.1 (22-FEB-2023), 2250440 bazes| 2158 kenes with COS (Meizzeria menineitidiz M04-240196, complete seque.. 227 a5 323
MNC_017516.1 (06-SEP-2023), 2240883 bazes| 2151 genes with GDS (Meizzeria menineitidiz H44/76, complete =equence) 263 a7 360
NG _ 0178171 (22-FEB-2023), 2287777 bazes| 2206 kenes with COS (Meizzeria menineitidiz M01-2408550, complete seque.. n a1 32
NG _017518.1 (22-FEB-2023), 2243066 bazes| 2190 kenes with COS (Meizzeria menineitidis NZ-06/38, complete sequenc.. 206 a3 299

Settingz  Filter for seed eenome  Filter for penetration query eenomes Manually exclude targsts

Minimum Length Filter

Dizcard all genes that are shorter than 50 bazes.

Start Codon Filter

Dizcard all genes that contain no =tart codon at the beginning of the gene.

Stop Codon Filter

Dizcard all eenes that contain no stop codon, more than 1 stop codon or if the stop codon iz not at the end of the eene.
Dioez not conzider any GenBank annotations that indicate non-continuous coding regions.

Homologous Gene Filter

Dizcard all genes that have fragments that occur in multiple copies in seed genome (with identity >= 90% and more than 100 bases overlap).

Gene Owerlap Filter

If two genes overlap more than 4 bases, move the shorter gene to Accessory targets.

) LAECHIAROFFED R OB EOF v/ HRELEL F DR
AreLfe, A—T Y NEBIGFIRZRICHIIDEARN RIS —
BEH%%EJH[:
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MHame Qrganizm Chirier i Application Targets
% M. menineitidiz ceMLST 1730 targets FAMI13 seed only  [M. meningitidiz fnalvzer Twping 1,780
% M. menineitidiz Acoeszory 85 targetz FAMIE zeed only [N, meningitidis Analvzer Accezzory Typing ah
B Ad hoc cgMLST SchemefEnifl
Mame Qreanizm Qhwner Application Targets
% M. menineitidiz caMLST 1295 tareetz FAMI13 M. meningitidis fnalvzer Twping 1.295||
% M. menineitidis Accessory b7 tareetz FAM13 M. meningitidiz fnalvzer Acceszory Twping 5?|]||

B Stable cgMLST SchemefERif

% M. meningitidis ceMLST 1780 tare..

‘ 1624 Good Targets
' il Failed Targetz
196 Mot Found Targets

Perc. Good Targets: | 856

m Ad hoc cgMLST SchemeZzHRUL\c
CgMLSTHEEATHESR

4 N.meningitidis ceMLST 1295 tare..

‘ 1269 Good Targets
' 19 Failed Targetz
7 Mot Found Targets

Perc. Good Targets: | 93.0

B Stable cgMLST SchemeZzHL\z
cgMLSTH#THESR

13
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NMG_RS( NMG

. meningiti . meningitidis of Mo By ROy RO R R R R meningitidis o B R meningitidis of Mmeningitidis of B meningitidis o

? (failed) |1 P inot found) (1|1 |1 [1 |1 |1 |1 |7 (failed) 1 |7 inot found) |7 (not found) |7 (hot found)

? (failed) |1 T inot found) (1|1 |1 (1 |1 |1 |1 |7 (failed) 1 |7 inot found) |7 (not found) |7 (hot found)

1 ? (failed) |1 12202 (1|2 |2 [?inot found) (2 |2 2 2

1 2 ?inot found) |1 (1 |1 |1 [1 |1 |1 [?inot found) |1 |1 7 {not found) |1

1 2 Zinat found) (1|1 |1 [1 |1 |1 |1 |7 (failed) 1|1 1 1

1 2 Tinot found) |1 (1 |1 |1 (1 |1 |1 [Tinot found) |1 |1 1 1 Jrim =
1 7 (failed) |1 1|2 (212 |1 ]2 |2 |?(nhot found) |2 |2 2 2 A;ET
1 7 (failed) |1 1|2 (212 |1 ]2 |2 |?(nhot found) |2 |2 2 2

1 ? (failed) |1 12202 (1|2 |2 [?inot found) (2 |2 2 2

1 ? (failed) |1 12202 (1|2 |2 [?inot found) (2 |2 7 {not found} |2

1 ? (failed) |1 112 (212 |1 ]2 |2 |?inhot found) |2 |2 ) 2

? (failed) |1 Tilnat found) {1 {1 |1 |1 |1 |1 |1 |? (failed) 1 |7 {hat found) |7 (not faund) |7 (hot found)

? (failed) |1 P inot found) (1|1 |1 [1 |1 |1 |1 |7 (failed) 11 7 {not found) |7 (not found)

B Ad hoc cgMLST SchemefZAfiERM5 <N T
ComparisonT—JJL

biosciences & nanosciences 4

— NS, REGEDERTERL)

f/ \1
PTNMOOECI;II
\__/
1
- N
g : o .. R [\ (Trwoozsp
52 0s [6 15 1 |1 [1 111 [8 |2 3 15 1|1 T:mm? E;—a/
5 (208 (6 (151 (1 [ [1[r e [z 3 1[5 [1 |1 e
tla e |3 [r2js s [t ]s 34 s | 3 3 (8 )3 |3 ﬁumw‘aai_‘\
5 (2 (3 [0 (161 (11 1118 |2 3 105 1|1 \__/ \“m“wfﬁ\ ~
RN IRENE 3 1[5 [1 |1 o FT M0 363 45’mm41‘;
5 |2 |9 [0 et (111 e |2 3 1[5 |1 |1 - N — U/
slals Ja (5 [sfaftsfafels 1 3 ERERE 7 X N —
s 3|3 |2 [12jafa 13|z sz |1 ? (not found) |3 3 |3 |3 {7 NMo021) #T Nwoo3Ty
slals Jo Dzlafafilafafels 1 3 ERERE /'_ﬂ_\/\;/ N/
¢ lals Js Dalsfa[ilsfsfels i 3 B ERERE ranes) _/
sla ol falafafilafafels |1 7 12 |8 |7 |2 (not found) A TN
n:TNr.mzm}
B Stable cgMLST SchemefZriES=NSD{BNTE N

ComparisonT—JJL

14
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BEIVEDEE : TV RA ST
TEL: 052-624-4388 (9:00~18 : 00)
FAX: 052-624-4389
E-mail: biosupport@filgen.jp
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