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1RSSR

MEHERSangerlFRIE —_AEEENF. BEMENRES FUFEA (B=ASEENF), DNANFKA—EH
EEBHMFRRIL R,

UE A BEENFEARNEAMERG, HKTE. PCRIEHRNFREESFNEFEEENE; (FAERAF L
AT R, LUPacBioBR N FRITMNFRARMKALBE D FUFRANBENE=ASEENFHEA (Third-
generation Sequencing, TGS) Fia# NEIERLN Ao

PacBioilIF @ ASMRT Cell REAFITNFRE, BIEMTFEIRESFL (Zero-mode Waveguides, ZMW) FLIEKEB
R MESINX FHEDNARSEM—ZDNAR ., HBEIRERMTCHZERRCHEANTERE, BRERERN
SSHIE TR, MMFEIDNARFIES.

SMRT® Cells Zero-Mode Phospholinked
Waveguides Nucleotides

El1-1 PacBio SMRT NIFRIEREE

PacBio SMRTINF R ARTEE 5 FKF EIIDNASD FRISERSNE, IR T —NRF/LREL: Ris GCEREXIEHE
BER. SEEEXETERFHHE. ARERERHELVEON. FaeERONHEEIHFRR,

20155108 PacBio ARl & flSequel FEUESBEMMBEZXE, SPacBio RS IIHELL, £ celllIZMWsELE M
150,000_E7+%01,000,000, B cell9EIEFHALNSBURI7ME, BRAEFRREPacBio RS IN=922Z—, 72019
FPacBioATI& T T Sequel INMFFE, ENFBE. EREUKEKAEETTH—PHRAER. ALRGEH
SMRT Cell SMEJZMWs#1 B M 1,000,000 EF%] 78,000,000, BEIRZ FiiRALISHE, MFEMEEEME(E, ME AR
WAKREL. BEIB ZNATFRMADEYERALA. 2KEREAMNMNENFTL,

2 JAETAR

PacbiolIF R AN FMONANERIEES, EiREEMN A IRHIDNAFITHAVERIQN, MIFEK ERIERE. %
KNSR RERE. IR, SMFTEERERE, RIENFSIERNERMERNPacBiolllF IR,

B /tAQIAGEN® Genomicid FIZIRENERERIDNA, #WEXE, FAPacbio SequelRFMF NI DNAKITESF
SERSRFCNR, RIGERIGNFHIE, KEmREa TEMR:
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Procedural Overview

QC Input gDNA

Optional 0.45X AMPure® Purification

Qc L
r -
Shear
e H
Shearing 0.45X AMPure® Purification
'
QC Sheared DNA
L
DNA Damage Repair
r -
DNA End Repair
p.
Library
Construction

0.45X AMPure® Purification

Ligation and Exo Digest

. S S ~___J S W 5 o J W 5 0 J  J W J

0.45X AMPure® Purification

[ BluePippin™ System Size Selection J 0.45X AMPure® Purification }

[ 1.0X AMPure® Purification ]

. - . '
Library Size Selection Anneal and Bind SMRThell™ Templates }
(depends on sheared L .
DNA size and library i
amount) g
Prepare for MagBead Station Loading }
. _
Sequence }
N

E2-1 LI HRZE
2.1 DNAGIE
REAUTOfEECNDNARE &
1. ERAINIEREET2EEY
2. 0.75%IFAERER K. N RIS EMRELIRDNAREEAR/N
3. Nanodrop: #iNIDNAZEREE (OD260/2807£1.8-2.02i8]; OD 260/2307£2.0-2.2Z[d])

4. Qubit: MDNARITHEHRES
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2.2 Xt R RERN

BRI ARG, RIBEREMNAEA/Ag-TUBES (Covaris, USA)FEFEADNAFHITERITHT; FIBHMH%KEE. 4k
BRREZDNA; R BUHDNAFITIRAIEEMRIRIES ; EDNARBERIFEZRZIFRNFEL, HABIMIEEER
ERRAMBAE. BRI BluePippin(Sage Science, USA)THIEBE AL, “AibEEIXE. FAIERAgilent 2100
Bioanalyzer (Agilent technologies, USAMIN EE R/ EE RN TEXE F EEMRlm A& FRIE KA R SMRTbel IZ5 1550
X

v,

L4

E]2.2-1 SMRTbelli&iREMREE

A RIRESL (FE) EREFVEDNAD FRIE (HBMERE), WREFR. #ETIMWARILRSBHNRS
fs k&) SNF3IMFY (BEe) 45, FRUF.

2.3 DNANFE

BEsElEE—EREMERBIDNARIRMESS G455 2ISequel RFTIMF (MR FLAFIA LI B3 F o

El2.3-1 Sequel Il B FRBNFE
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3 S thiitE

MFRYMIVAFHIRR, WEIEREHTIHE, MASRENMEHITARRFRIERE, H#MNARSENER
HEHITHERRETE. BEDIRENTE:

=NEE

mEREEE

'

o 2GR

DIREERE

El3-1 SRS R
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3.1 BUERE

3.1.1 BiERH=%

7EPacBioMNIFTEEH, HBISRKESFLIDNAFEMN R LESIERAmoviedt ML EN NREFSIRIEIE,
FrAbasecalling, EAE HiRHEHITASMRTLINk# ThasecallingiRS &1L NFF5, BIEEIE (polymerase
reads), HKERRNBIEEN EANERE. BRERTREFYIFZEXFTIGEEsubreads, LB
(Circular Consensus Sequencing, CCS) MFREIIRFsubreads, BIRER—FFIERZ N FHsubreadsay
BENLEEIR, AN ERREAEI9% U L, B QHETERSE EMIERIHIF reads,

a b
Double-stranded DNA HiFi Read Accuracy
4 Improves with More Passes
Ligate adapters (i 99.999 50
' 1] 3
Anneal primer and £ < = 99.99 % [}( % % % % é 40 E
bind DNA polymerase 3 %’ 99.9 T L[I]%% 0 §
: gt E
3 99 %% 20 g
< % e
Sequence 90 % 10 @
Q
0o =
Subread errors @ 5 m 15 20
—| Passes
s - Subreads
: S (passes)
Generate $ .
El3.1-1 HiFi read ¥3B Rz RIZE
3.1.2 #iEGgEit
FTHIFi reads¥3EHITHIT, SEIEE96.68Gb. EXEREHIEESAITHE RN TR
&3.1 = THEUESIT
Library Total Total Mean Max N50 >10kb >20kb >40kb
id bases(nt) reads length(nt) length(nt) length(nt) rate(%) rate(%) rate(%)
6,682,447,063 513,499 13,014 45,974 13,445 76.94 6.09 0.01

A TSR RE S RIERTHASS IR ERENERMEMAE, REZTIRBINTR:

L7k HieA

Library id NEFXERS;

Total bases(nt) BREERN S AL
Total reads BREIEN Sreads#y;

Mean length(nt) BEREUBNTHKE,
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L7k iR

Max length(nt) BREEN R KreadsKE;

N50 length(nt) BMEIEHNINSOKE;

>10kb rate(%) BREIRFEKEAT10kbMreadstbfl;
>20kb rate(%) BREBRPKEAT20kbBreadsttfi;
>40kb rate(%) BRUEERKE KR F40kbAIreadstb i,

X[Ekp-18read KE DRI T EFAR:

Frequency Histogram of Read Length

40000

30000 -
20000 -
10000 - |||||
0- Illllllllll |||IIIIII|III----__ -

0 10000 20000 30000
Read Length

Read Count

E3.1-2 X Ekp-11IR K S E

Hth=RMFHIESITERXENER: sro/summary/1 data/TGS/e

RIB TSRS B RIS 9, %M ERHIF reads 233EE76.68Gb, reads#79513,499%, reads¥igK
EN13.01Kb, HEfiRireadsiKEH45.97Kb, MM EMNEFS, HiFi readsFEHKIEKMEERYE, SEEHES
BFERAAENREER.



file:///C:/Users/Hammer/Desktop/HR_202404015B_0.kp-1.report/src/summary/1_data/TGS

3.2 {HIELER

FiEiEfE, FIRSREMHIF reads#TA=RAE, ERFyel MENRREMAMITAR, RANARELERAITHE R

T
#]3.2-1 HEARkp-1HELE RS
seq_name length cov. circ.
Chr 5375743 1131 Y
plasmid1 235980 1486 Y
plasmid2 125421 859 Y
plasmid3 65733 1004 Y
A RIEFVNAMDEFTNBIR, BIINARIIKE, F=FAFRIIMNNEBERRE, FOTARTHFCHRF
Hlo
3.3 EFEAA S SR

PR IMEZCESHEERETTN. IELRID RNA FUll. EERFTISIH. CRISPR (Clustered regularly interspaced
short palindromic repeats, #IZRHENEIRELEXEES) FIIFNED .

3.3.1 BRESS T

AR DB BaktaZETERLWMNTN, ZINHES T SHERLHTTNNYE, AT REIRECIRARERSA

MERINTE, ER4mT:
#+3.3-1 EARkp-14ERS5T

Sample id Length Sequence Count

kp-1 5802877 4

Type
CDSs
tRNAs
tmRNAs
rRNAs
NcRNAs
NcRNA regions

pseudogenes

GC

56.7

#3.3-2 BERkp- 1 BRALHFCNLER

coding density

88.4

Number
5366
87
1
25
84
53

16
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Type Number

hypotheticals 142
SORFs 19
oriCs 5
oriVs 0
oriTs 0

7. CDSs: 4RIBEEFYIIFS; tRNAs: $5IERNA; tmRNAs: R EBHIZRNAFSERNATAEM —
RNA; rRNAs: #Z#EARNA; ncRNAs: IEZRFZRNA; ncRNA regions: |[fTUIEEX IS (cis-regulatory
regions); pseudogenes: {RE[EX; hypotheticals: fRiZZEH; sORFs: /NFHFEIRIE; oriCs: EfliL=;
oriVs: FRRIEFIFE = (origin of vegetative replication); oriTs: %52 (origin of transfer)

3.3.2 EEFYISHh

BFERFIIRIBARKE T U AT, DABEEEERINPHEERY. BI—M—REENEETREERNEE
XiF, E—MO8RFREMANENMIB, TRF (Tandem Repeat Finder) {42123 DNA B EBKESFS) (8D
HBNEERRRZ FEZBFTIRANES FY) RSN, FITRA TREHITREEERFYIAITHN
M, S#H: 2778010505000

#ZRBHERBSR: src/summary/2 assembly/Annotations

XHZEHR: *.2.7.7.80.10.50.500.1.html. *.2.7.7.80.10.50.500.1.txt.html

3.3.3 CRISPR F5IF5:0

CRISPR (Clustered regularly interspaced short palindromic repeats, #EEHENEIREREIXEE) EHEEFY!
(Repeat) 5K EHBINBYIEIFRRF(Spacen TR, BRHARRRERANTOAMERS, HAmF5)iR%, CRISPR 7E

AHERBRATEEEEER, CAEBIAMER. FAZINE DNA BINE. B MER CRT2 BAF#1T CRISPR B3
BTN, ERTMEZLAH CRISPR EEEAE LHUE, REEEEFTISERFET.

#3.3-4 #¥7kp-1CRISPRER 41t

Sequence ID Number of CRISPR

kp-1 0

ZRVYHERBFR: src/summary/2 assembly/Annotations

NXHERZEZIR: *.CRISPR.tsv

3.4 EEIhEEER DR

HERMNINRE AR T ER S IMIRERERITILY, THRERMNINEE, ERERNFYARETEEGENTNIER. B
YRR IR TR T EE S NR/NT 3B, Swiss-Prot THEETER. COG2 IHAETRR. GOSIHAE IR, KEGGL IhkE
ARE, RIEERNERERSAITINTRAR:

®"3.4-1 BRERERGTR
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Database Number Ratio(%)

COG/KOG 5172 96.04
KEGG 3,704 68.78
GO 2,641 49.04
Pfam 4,948 91.88
NR 5,375 99.81
Swiss-Prot 4,391 81.54
TrEMBL 5,370 99.72
Overall 5,376 99.83
Query 5,385 100

F—YIEREURERE, FYINEREINME, F=NERERES SHTMNEREN S,

2000 -

Intersection size

1000 o
\Q\
. EEE: - - x

I co ™

=: m Jh

4000 2000 0
Set Size

E3.4-1 $EEF R E

ZRYHERNBER: src/summary/1 data/2 assembly/Annotation.

3.4.1 GOURBE IR

GOy 2#FEGene Ontology, 1988FHERKNAKRKEREIIIERNEFICEIRE, HoN=KE: 1) HAEALAS
(Cellular Component) : FFHAT 4L, UEMADFESY), W(Z. HRARGIEENESYE,; 2) &
FIhge (Molecular Function) : FTF#ERERE. ERFYNMENIHEE, WMSRKIEEMLESHATP KFEEMS,;
3) &¥d#2 (Biological Process) . RTFHERD FIIREMBRFAS, KAMEI NEYINEE, NBELDHFIERE
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BRAO1E

7

AR LURIEERER R ASEH

%,

7

Fo BRRBEESYIERABEIHR—LREZELF, BIGOHIERE

ROEFIHERMTE:

L, FIBTERIRERIINRE. 1FMmGORIERE

GO Annotation Classification of kp-1 Genes
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3.4.2 KEGGENIERE

KEGGE#/IKyoto Encyclopedia of Genes and Genomes, 19955 HKanehisa Laboratories#H0.1hk, BRI%LR
A—NEEMHIEE, EPFRIZOIAKEGG PATHWAYEUERE, Z#IBEEREMERIS N/I\KE, §—K

B, AIUG @I HRSITER

~.
/

BARBRER, BT EHIEE

2
2

B LAE A

[E

T~ ESZHEXBNEER,

i
—RINBENRXBIFRE
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KEGG pathways Annotation Classification of kp-1 Genes

Biofilm formation - Vibrio cholerae 4

Biofilm formation - Escherichia coli4

Quorum sensing 4

Bacterial secretion system -
Phosphotransferase system (PTS]
Two-component system -

ABC transporters 4

Homologous recombination o
Aminoacyl-tRNA biosynthesis 4

Ribosome -

Folate biosynthesis 4

Phenylalanine, tyrosine and tryptophan biosynthesis 4
Arginine biosynthesis

Carbon fixation in photosynthetic organisms 4
Glycerophospholipid metabolism -

Citrate cycle [TCA cycle] 1

Pentose and glucuronate interconversions 4
Alanine, aspartate and glutamate metabolism
Galactose metabolism 4

Phenylalanine metabolism 4

Arginine and proline metabolism -

Methane metabolism

Porphyrin and chlorophyll metabolism -
Glyoxylate and dicarboxylate metabolism -
Benzoate degradation

Sulfur metabolism -

Oxidative phosphorylation A

Carbon fixation pathways in prokaryotes 4
Pentose phosphate pathway -

Cysteine and methionine metabolism 4
Glycine, serine and threonine metabolism -
Propanoate metabolism A

Butanoate metabolism 4

Amino sugar and nucleotide sugar metabolism -
Fructose and mannose metabolism -
Pyrimidine metabolism -

Pyruvate metabolism 4

Starch and sucrose metabolism o

Glycolysis / Gluconeogenesis

Purine metabolism 4

ol
] w
w

=

N

B

i
0]
w

w

o

=

pathway_category
. Cellular Processes
. Environmental Information Processing

. Genetic Information Processing

. Metabolism

g!Hiiaﬁﬁﬂﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂﬂﬁﬁﬁ@ﬂﬁl
o|o|o|~

o
=
o
o
N
o
S}
w
o
o

&]3.4-3 EAEINEEERKEGGH EHE
3.4.3 COG/KOGEIBRE T

COG, £#ECluster of Orthologous Groups of proteins, HENCBISIEHAEIFMELIEE, RIBAR. HXNE
ZEYEERERANRLDERRARNXARD LMEMRK. B TURENEBFIERINE—1COGH, §—
BCOGHERBIREFFIER, MMalLUENZFETIFIhEE. HENAITERNTE:
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COG/KOG Category of kp-1's Hits

1000 o

750 4

500

frequency

| 1l III II I III

BCDEFGHI J

index

LMNOPQSTUVZ

legend

. B: Chromatin structure and dynamics

C: Energy production and conversion

D: Cell cycle control, cell division, chromosome partitioning
E: Amino acid transport and metabolism

F: Nucleotide transport and metabolism

G: Carbohydrate transport and metabolism

H: Coenzyme transport and metabolism

I: Lipid transport and metabolism

J: Translation, ribosomal structure and biogenesis

K: Transcription

L: Replication, recombination and repair

M: Cell wall/membrane/envelope biogenesis

N: Cell motility

O: Posttranslational modification, protein turnover, chaperones
P: Inorganic ion transport and metabolism

Q: Secondary metabolites biosynthesis, transport and catabolism
S: Function unknown

T: Signal transduction mechanisms

U: Intracellular trafficking, secretion, and vesicular transport
V: Defense mechanisms

Z: Cytoskeleton

&|3.4-4 ERINEEFRCOG/KOGHEE

3.4.4 NREUEE 1R

NRZ2#F/INon-Redundant Protein Database, Tf— M ETRMNERREIUERE, HNCBISIEH4R, NREUGREMMN

RETRRLREHE, FMIRERMESE5YHE

HAERE. HAHERNTE:

B, AR SE. RRETIZSHNHIEREIWIE, &%
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Species Distribution of kp-1's NR Hits

species

I Kiebsiella [58.66%]

. Klebsiella pneumoniae [22.85%]
. Enterobacteriaceae [9.04%)]
. Enterobacterales [3.26%)]
. Bacteria [2.57%)]

. Gammaproteobacteria [2.4%)]
I Proteobacteria [0.39%]

I Escherichia coli [0.17%]

I Kiebsiella variicola [0.17%]
. other species [0.5%)]

&]3.4-5 EADHEEEBNRD £ E
3.4.5 Swiss-Prot BRI

Swiss-Proti 2002 ZEH UniProt consortium EHERZUEE, EF S IRERLTTRIRIE, AEMRS, &
BEEMEIENSE,

3.4.6 TrEMBL $UBE IR

TrEMBLZE MEMBLARICDNARFSIENR S EINE B RFYEERE, TrEMBLEURERIZE T 19965, B Translation
of EMBL", Z¥EERASwWissProtBiBERT, S SEMBLEEETFIERIZFEYIRENR. TrEMBLEGRERE D MEP
43, SP-TrEMBLA] REM-TrEMBL, SP-TrEMBLHEY% B & RFYIH EISwissProt#iERE+. MRem-TrEMBLUEIEE
ERRFY, SEREREH. THARZE. DFSNSERZEENDK. aRF5. TFFTIE,

3.4.7 fiEEE

& pyCirclize BIZFFERAE., 25ERUTREREMINARARRERMRESE: 1.CDS: k& [#ccccec]
2.tRNA/tmRNA: %43t [#b2df8a] 3.rRNA: £Ifa [#fb8072] 4.ncRNA: #&t [#fdb462] 5.ncRNA-XIH: 7RiEE
[#80b1d3])
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0.0 Mbp

Chr, 5.4 Mbp

dan 0'v

CDs CRISPR
tRNA A +aGC

| rRNA V -ac
ncRNA + GC Skew
ncRNA reg V - GC Skew

4 FHERTF

x4 DRFRARMHERR

SIHTIRIR SRS
IR =REUEITh
EREEALE BEREAALE
e bl BRI
ZE R CRISPR F
£EF Tandem repeats Fl
BEFR AR 3T

TAB
SMRTLink

Flye

Diamond

hRZs
v10.1.0
v2.9.6
1.11.0
v1.2
v4.09

v2.1.8


https://www.pacb.com/support/software-downloads/
https://github.com/fenderglass/Flye
https://github.com/oschwengers/bakta
http://www.room220.com/crt/
https://tandem.bu.edu/trf/home
https://github.com/bbuchfink/diamond
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DIIRIR BIRRE IARHBM hR s

BEREER BRELL 3T eggnog-mapper v2.11.1

5 && ik

1.

10.

11.

12.

13.

Logsdon GA, Vollger MR, Eichler EE. Long-read human genome sequencing and its applications. Nat Rev Genet. 2020
Oct;21(10):597-614. doi: 10.1038/541576-020-0236-x. Epub 2020 Jun 5. PMID: 32504078; PMCID: PMC7877196. [£]

. DuH,YuY, .etc. Sequencing and de novo assembly of a near complete indica rice genome. Nat Commun. 2017 May

4,8:15324. doi: 10.1038/ncomms15324. PMID: 28469237; PMCID: PMC5418594. ﬂ

. Rhoads A, Au KF. PacBio Sequencing and Its Applications. Genomics Proteomics Bioinformatics. 2015 Oct;13(5):278-89. doi:

10.1016/j.gpb.2015.08.002. Epub 2015 Nov 2. PMID: 26542840; PMCID: PMC4678779.. [E]

. Mikhail Kolmogorov, Jeffrey Yuan, Yu Lin and Pavel Pevzner, Assembly of Long Error-Prone Reads Using Repeat Graphs,

Nature Biotechnology, 2019 doi:10.1038/s41587-019-0072-8. [&]

. Schwengers 0., Jelonek L., Dieckmann M. A., Beyvers S., Blom J., Goesmann A. (2021). Bakta: rapid and standardized

annotation of bacterial genomes via alighment-free sequence identification. Microbial Genomics, 7(11). https://doi.org/10.

1099/mgen.0.000685. )

. Sensitive protein alignments at tree-of-life scale using DIAMOND.Buchfink B, Reuter K, Drost HG. 2021.Nature Methods 18,

366-368 (2021). https://doi.org/10.1038/s41592-021-01101-x. &)

. CRISPR Recognition Tool (CRT): a tool for automatic detection of clustered regularly interspaced palindromic repeats.

Bland, C., Ramsey, T.L., Sabree, F. et al. BMC Bioinformatics 8, 209 (2007). https://doi.org/10.1186/1471-2105-8-209 ﬂ

. Tandem repeats finder: a program to analyze DNA sequences. G. Benson(1999). Nucleic Acids Research, Vol. 27,No. 2, pp.

573-580. [E]

. eggNOG-mapper v2: functional annotation, orthology assignments, and domain prediction at the metagenomic scale.

Carlos P. Cantalapiedra, Ana Hernandez-Plaza, Ivica Letunic, Peer Bork, Jaime Huerta-Cepas. 2021.Molecular Biology and

Evolution, msab293, https://doi.org/10.1093/molbev/msab293. ]

eggNOG 5.0: a hierarchical, functionally and phylogenetically annotated orthology resource based on 5090 organisms
and 2502 viruses. Jaime Huerta-Cepas, Damian Szklarczyk, Davide Heller, Ana Hernandez-Plaza, SofiaK Forslund, Helen Cook,
Daniel R Mende, Ivica Letunic, Thomas Rattei, Lars) Jensen, Christian von Mering, Peer Bork Nucleic Acids Res. 2019 Jan

8;47(Database issue): D309-D314. doi: 10.1093/nar/gky1085. B

KEGG as a reference resource for gene and protein annotation. Kanehisa, Minoru, et al. Nucleic acids research 44.D1 (2016):

D457-D462. B

Expanded microbial genome coverage and improved protein family annotation in the COG database.Galperin, Michael

Y., et al. Nucleic acids research (2014): gku1223. [E]

Gene Ontology: tool for the unification of biology. Bard J, Winter R (2000) Nat Genet. 25:25-29. | o}

6 BXZRFA]

ALEMBERENILT20196F, RESINT =HFF&--38PacBioReviofl7&Sequellig®, BAOFRMENEMEE
P BRAMBEDAFAAIBARARRS. 20245F, SERGEHEFHERILERDCSLabAFRIAREE,
5INDNBSEO-T7MFF&, AREF _ANFNEMARERAE. HTRRAFIERARS. RETUIHN—IENZAH
FRA, ArARMERRERZL. &% IRNAFRARARRS.


https://github.com/eggnogdb/eggnog-mapper
af://n341
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BKXREAN
MLLEIE: +86 029-89303503

BAMIL: www.xahorizon.cn

MR #§: project@xahorizon.cn

# hb: BREEARHFERRREPNRERR W REAX 2 SH#3E
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