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Introduction

Prefectural and municipal public health institutes
(PHIs) are public research and testing organizations
located in prefectures, designated cities, and core cities
across Japan. In 2023, PHIs were officially recognized as
regional hubs for science and technology.

Japan's population has been steadily declining since it
peaked in 2004, and in 2024, the birth rate hit a record
low of 1.15. Given these trends, it is unlikely that there
will be a sufficient influx of young talent to fill positions
at PHIs nationwide. At the same time, the need for
effective responses to health crises is urgent, and local
emergency situations can arise unexpectedly.

Ongoing human resource development is essential for
PHIs to effectively serve as technical hubs in regional
health crisis management. Notably, there have been
significant advancements in areas such as pathogen
genome analysis. Some challenges cannot be solved by a
single PHI alone; therefore, collaboration between PHIs
nationwide is necessary.

This guideline 1s based on the findings of the "Study
Group for Establishing Personnel Systems and Human
Resource Development Methods for Genomic Testing at
Prefectural and Local Public Health Laboratories
(24LLA2003)." It highlights key considerations for creating
a personnel development manual for microbiology at PHIs.



1. Human Resource Development Using Remote OJ T

Many prefectural and municipal public health institutes
(PHIs) have traditionally focused on on-the-job training
(OJT), where employees learn skills and knowledge through
their daily work, with external training (Off-]JT) used as
needed. This approach to continuous human resource
development helps each employee grow, fosters a culture of
mentoring within the organization, and is essential for
enhancing the overall capabilities of PHIs.

However, in the specialized field of pathogen genome
analysis using next-generation sequencing (NGS), traditional
OJT may not be effective. The technology is highly
specialized, and PHIs may lack the necessary instructors to
provide adequate training.

Additionally, Off-]JT may not always be practical due to
various challenges such as geographic limitations, societal
training needs, budgets, and alignment with course content.
There are also numerous technical obstacles, such as the
specialized equipment and digital infrastructure required for
genome analysis. As a result, there is a need for a common
analysis platform that can be used by all PHIs, along with
clear policies and manuals for human resource development
and evaluation.

From the learner’s perspective, self-motivation and a
system for collaborative learning with colleagues (mutual
help) are essential. To address these needs, it is critical to
promote remote OJT programs that can be implemented
even in distant locations. PHIs that are capable of offering
such support should cooperate by providing educational
assistance and personnel dispatch.

[ Note ] Japan Association of Public Health Institutes (JAPHI) is an
organization consisting of 86 PHIs across six regions, serving as technical hubs for
health crisis management. By working together and supporting each other, we can
expect improvements in the quality of technologies across PHIs.



2. Visualizing Training and Testing Methods
(Including Development)

In typical human resource development settings, a wide
range of training materials is readily available and easy to
access. However, training resources related to genome
analysis technology and knowledge are currently limited.
Additionally, the government often does not provide official
methods or analytical platforms in a timely manner, leaving
the infrastructure for training underdeveloped.

Given these challenges, those responsible for genome
analysis training (trainers) must independently select or
create the most suitable methods and materials to use in their
training programs. It is also crucial to standardize the training
methods and materials developed and implemented across
the country. Relevant organizations must collaborate to
address this issue.

[Note] Traditionally, local public health institutes have incorporated manuals
from the JTHS National Institute of Infectious Diseases (NIID) into their standard
operating procedures and used them in testing. However, during emergencies,
these manuals may not be available, or timely human resource development
training may not be feasible. This issue is particularly common in workplaces with
frequent personnel turnover.



2. Facilitating Individualized Learning through E-learning

Having standardized methods and training materials in
place makes it easier for individuals to acquire knowledge.
Regular lectures covering topics from basic to advanced levels,
along with archiving the content, can be an effective way to
support self-learning.

Since PHI staff members come from different professional
backgrounds and progress at different rates, it can be difficult
to ensure uniform knowledge acquisition in a short period of
time. However, by leveraging tools like online training and
archived lecture content, we can create an e-learning
environment where anyone can learn as many times as they
wish, regardless of time or location.

For this reason, it is important to systematically archive
regularly scheduled lectures and other events, while
continually improving and updating the content to keep it
relevant.

[ Note] Traditionally, learning has involved reading papers and practicing
through trial and error. However, with the ease of uploading and watching videos,
there is no reason not to take advantage of these materials to enhance the learning
process.



3. NGS-Related Skills to Be Acquired

PHIs require personnel who can reliably and creatively
carry out work related to infectious diseases, foodborne
illnesses, and their causative pathogens. This includes testing,
investigations, and research, as well as the collection, analysis,
and dissemination of relevant information.

As part of these activities, pathogen genome analysis using
next-generation sequencing (NGS) may be conducted to
obtain evidence for active epidemiological investigations and
other response efforts. The skills required for such analysis
are wide-ranging, and the appropriate proficiency level
should be determined by each PHI according to its role and
organizational structure.

Examples of skills required for genome analysis include:

» The ability to appropriately select pathogen genome testing
methods suited to the objectives of health crisis management.

* The ability to perform pathogen genome analysis in cases
related to health crisis management.

» The ability to further develop the knowledge and skills
descrlbed above and apply them creatively in practlce

- For additional competencies, please refer to “Key Points for

Creating a Human Resource Development Manual for
Microbiology at PHIs.”



5. Proficiency in Related Skills

Proficiency refers to the long-term learning process
through which individuals acquire practical knowledge and
skills through experience, progressing from novice to expert.
As shown in the Table, proficiency can be categorized into
the following stages:

- Procedural Proficiency (1-2 years of work experience)

- Routine Proficiency (3-5 years of work experience)

* Adaptive Proficiency (approximately 6-10 years of work
experience

Creative Proficiency (approximately 11 years or more of
work experience

Ideally, local public health institutes aim to develop and
retain as many staff members at higher levels of proficiency
as possible. To achieve this, it is essential to objectively assess
each staff member’s progress and depth of proficiency and to
promote  skill development systematically at the
organizational level.

[Note] Ultimately, the goal is for all PHIs to have a strong pool of proficiency
experts.

Table Proficiency Stages

1 Procedural Proficiency (1-2 years of work experience)
Individuals with no work-related experience are classified as “novices,” and their expertise has scarcely
2 Routine Proficiency (3-5 years of work experience)
In the case of routine tasks, individuals become capable of performing them quickly and accurately.
3 Adaptive Proficiency (approximately 6-10 years of work experience)
This stage refers to the ability to proceed with tasks by reasoning through analogy depending on the
situation. Commonly described as the “intermediate” level, individuals at this stage can manage non-routine
4 Creative Proficiency (approximately 11 years or more of work experience)
This stage is characterized by the ability to deliver a high level of performance both efficiently and
accurately. Individuals who attain this stage are described as “experts,” and they are capable of developing

Adapted from Human Resource Development Handbook, supervised by D. Masaki, Diamond Publishing, 2019.



6. Human Resource Development Centered on Block Bases

PHIs across Japan are organized into regional blocks
composed of geographically neighboring laboratories. When
considered at the block level, situations in which no personnel
have expertise in NGS analy51s are expected to be far less
common than when PHIs are considered individually.

In addition, PHIs within the same block interact frequently
in their daily operations and already maintain collaborative
relationships, creating a favorable environment for on-the-
job training. In particular, the lending or shared use of high-
performance analytical computers required for NGS analy51s
can play an important role in the early stages of training.

By establishing a training base for each block (a “block
base ) and regularly conducting comprehensive training
centered on these bases, collaboration within each block can
be strengthened. This approach is expected to enhance
overall technical capacity and improve human resource
development standards across PHIs ? see Figure).

Furthermore, connections formed among staff who
participate in or conduct the same training programs will
foster “mutual assistance” and collaborative learning. This, in
turn, will support the continuous accumulation of knowledge
and skills and help build long-term collaborative relationships.

[Note] The JAPHI network is divided into six blocks. Block-based human
resource development, rather than a fully national approach, is particularly
effective in promoting collaborative learning and mutual support.



7. Factors for Selecting a Block Base for Genome Analysis

The following factors should be considered when selecting
a block base for genome analysis. Among these, the presence
of staff who are willing to take initiative and serve as leaders
at the block base is particularly important.

* Analytical Computing Capacity
Sufficient computer processing power to perform NGS
analysis smoothly and efficiently.
* Reliable Internet Connectivity
A communication environment that supports the rapid
transfer of large datasets, as well as online training and
remote technical support (remote OJT).
* Personnel and Commitment
A stable group of staff members who are highly motivated and
dedicated to genome analysis and human resource
development
- Capacity to Conduct Regular Training Programs
An established system for planning and delivering systematic,
continuous training seminars for staff both within and outside
the block.
» Accessibility from Local Public Health Institutes
A location that is easily reachable from local public health
research institutes within the block, enabling efficient travel
and facilitating face-to-face training.



8. Learning Cycle

Employees who complete the training programs described
above can apply the knowledge and skills they have acquired
in their daily work at their home institutions, reinforcing and
consolidating their learning through practice and reflection.
In addition to sharing their expertise through OJT within the
institute, they can also serve as instructors at training sessions
hosted by other PHI research institutes. Teaching others
further deepens their understanding and accelerates the
mastery and retention of what they have learned.

[ Note] When trained staff members take on the role of instructors in
subsequent training programs, the consolidation of their knowledge and skills is
significantly accelerated. In addition, initiating new training programs provides
opportunities to identify and nurture new talent.

(Block Bases)

cyclization

Public Health Institutes |
workplace infrastructure | Solving ethical problems |
development

| Field-based training |

Knowledge related to NGS Promotion of expertise development 5 s rm
‘ — A g 5 ; ‘ Practical training ‘

Wet Facilitating Ei Proficiency in Related Skills

o
*Dry [Individualized pr— . Procedural experts | Creati t
Lniviig ‘ novice Roitins expists reative experts

-JAPHI Development of methods and standard

- PHIs(6 blocks) \ operating procedures (SOPs) On-thejob

-JIHS NIID training within

- Research groups ‘ Practice ‘ the instituts

- Real-world -

Response to crisis management cases
utilizing NGS (microbiology field)

2 X
PHIs: Public Health Institutes
JAPHI: Japan Association of Public Health Institutes — Legal
bl apan nstitie for beally Securtty Setting objectives and goals for NGS framework
NIID: National Institute of Infectious Diseases (PHI / h t ) d l
s / research groups, etc. evelopment

Figure Organizational framework for crisis management response using NGS
in Public Health Institutes (microbiology field)



9. Practical Use of NGS

NGS analysis technology should not be limited to research
applications; its use in routine administrative testing must
also be considered. However, except in cases where national
guidance 1s 1issued—such as during the COVID-19
pandemic—the decision to adopt NGS for administrative
testing is left to individual local governments and public
health institutes. As a result, the judgment and leadership of
management personnel, mcludmg laboratory managers, play
a critical role.

To support informed decision-making, it is important for
PHIs nationwide to steadily accumulate examples of NGS
applications in administrative testing and to share these
experiences and outcomes across institutions.

[Note] The ultimate goal of training is the practical application of NGS in
infectious disease crisis management, which is a core responsibility of PHIs.
Achieving this goal requires management personnel, such as laboratory managers,
to actively decide to implement the knowledge and skills acquired through training
in real-world practice.
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Conclusion

PHI personnel who played key roles in the response to
COVID-19 are valuable assets and serve as technical pillars
of regional health crisis management. In addition to
maintaining and strengthening their emergency response
capabilities, it is essential that they continue to acquire new
knowledge and skills during non-emergency periods.

Effective human resource development requires making
use of training opportunities offered by organizations such as
the JTHS National Institute of Infectious Diseases and private
companies, as well as establishing training systems based on
mutual cooperation among PHIs at the regional and national
levels. Within such systems, it is particularly important to
develop and effectively utilize personnel who can reliably
perform their duties at PHIs through a structured, cyclical,
and planned approach to training.

This guideline brings together the collective knowledge of
members currently involved in the PHIs’ Microbiology
Human Resource Development Team. We hope that it will
serve as a useful reference for the development of human
resources in pathogen genome analysis at PHIs.
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A&, CZID TIEavA VAU — K
I T N ENRVDR, AT AT A LA
24 Y — N L7z, MePIC, PaHuM,
CZ ID O&ETOTY — IV TL T AY
ANAE 4 — R LE (E1),

@ k2

MePIC Tl34&v A /L% 8,937 UV — KD
759 U—FK (0.1%) BT 427 )b
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FaVE{ERR L7z, A, B, DEOZ T oA L AICKIETHHDTHD.
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R Vv MREAHAEG TR —~ 134
7 T —DHFAIE80C, HETE WY —~
N A 7T —DEX, 32°CTOR bl
BGHF, U v REBKL T, 65CORT
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EWVMNZE DY — RT—F ~D

V— KT —XDOWE &7 — % BRIk
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HARETIEH D, ENLANDERIT 7 v
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ADY ) AEFIOEREZHEETE 5 5ICH
5, £ REOMAGDEEMRFILIZZ &
DG, FERFRIIEZ M A 5 Z LIZRBI LT,
IHiz, Afi, Bfi, Do TrUA
AR LT T T4 ~—F vy M &R T
HZET, RO Ta AL AR
KIS ATREIC LT,

7'a b avofFAMERGET 572012,
T yANVAATE, BRE, DG, &
eI, 6, 12, 1FE OV A VAR 28 E
L. &8t 128 Bk VT, PCR Mg o> A 4 %
e Uiz, MREEVESEIT. GWG A > /X—8 Jifigk
TiToT2e 777 A2 F 11TV Ok
THHEBARGTHY , 128 BEHF 122



(95. 3%) TRAFREEENRO vz, —H,
77 Ak 2 TiE, #HEARDBA I
B2 HEE N RS B =Dk, 128 £k 88
Bk (68.8%) THo7=, KFlZ, figk A TIiE 12
FRrp 11 7, fEs% F ¢l 21 MR 11 fF2
HIERRTHY . HIBRRNFFHICBEE CTh

7,

D. &%

BT ARE 6 ik %E B N—7 DA FE
FNCEDT ) DR —F T T N—T %
T 5 = LT, S MO EEICAI L
~=a7 v (MEE 7 A DNA 5475
U e~ = 2 7L QIAseq FX DNA Library
kitff) 72 hail (moTa7 A )LAD
7 ) MEHT T 1 b av) BERRTE T,
BN TO T ) KRN FIEORERE(LIZ K X
K FHETHLOTHD, EMIMRREET
V= FOEEBBL T, V—F T T
— 7RI COEHIA, B2 IERITAT
WRAREICIRD AR E E 25, FT2,
web & 2 K T TOHMHHE & 4z -
FIT L. Atk OHEAREEE AM B R OTE
D HFERTET NV —AZH o7,

~=aT7 /N, Fu kaLoERIZENT
IX, FTRBZR IR D | Gk N D2 M % FEBRiT
WHERS L 72, BalEfs % appendix & L CHz
RLTZ0 | RN D T2 DIERZ N 2 5
Y. NRDOFEFE L GEHANROEHENEZ R
FTILRE LT, #5l2. GWG * v —1 5
OGRS 2 FhE T & 2R TR E W,
MERRT L D AR HEFE D E Mk D IR
DFERIZH D7D | 2EC 80 A FTLh BA7

ET MO =— XA Licv =27 b,

7o b aMERNER LI K& RERTH
Do

— 7T .GWG A _R—RTOESHIE
VT LHBE TIEe < FREDRE~DiH
FERAHICOR N -T2 L%, A% OMRE
Th D, HE, 2FEMOIEEICEB N T, B
REI 7 B A2 EOTIC, £ GWG Ak
L. AU A—[HTOEmBFENIA CHlE % i
HL. . v==aT7 /-7 ua haiLol 2T
THEN) TR RERTTZDIT, AN
—MTOBEEIFHEBREAT TRE LD L
BEZD EBRBSHOREEIL, SLTeBA

beial

37

RWRERTIEH D, 4%, Ak —F% 7
TN—T %6 P 58561003, £9, #E
ZIARENL LT 9 2T, Z—T A —D
BEXITHIZET, LV ARL—X7pT 0y
=7 FOZEITRAREICAR D b0 L Ebn b,

E. f&im

EWFEIZ 0D BT 7 KRN OB
TT N7 r—blhb =TV [HIfE
Wt 7 LA DNA TA T T U =2 T L
QIAseq FX DNA Library kit #§) #4516
IR LTz, S BT, Af 7 I,
T A )V A AR, BFE, DFEOHEL
TANABRID AT ) MM ERREE T 5
o ha) lmoagauf)VAOLEY ) LfE
Wro'a b a VIR % VERR L 7, i 4=E
6 XiE D N—FT HREEGE LT/
MEHTD —% o T T —TF A N—THY
MATZRETHY | Higklc X D RAHED
EWHBE Lz, Mo =—XIZ/AI L7
~v=aT)ETe harthob,

F. (G
L

G. Wrgexesk

L

H. O pEME D HE - B ekl (PEZE S
te,)

1. RS

L

2. FEHFZEEE

L

3. ZOfh
- WfERF 7 5 DNA T4 7T U ARl =
27/ QIAseq FX DNA Library kit #@
C T RUANRY ) MENTT A han
W (Ver.05),



it 7 LA DNA 74 77 U {Efl~=—a2 7L
QIAseq FX DNA Library kit

Version 1.0

st 5 A= A e i e ] 7 e o b B P B 2

) MR — X% ST —

* Kv= 27 VONFICET 28R Muwibeld, Tidos /) oy —Fv 77—
TRA=V 7Y A PMGICEEG L ET,
genome_working_group-ml-bounces ¥ chieiken.gr.jp

(¥ Z@ICEHELTLEET W)

* AERHCEHE I N2 70 b a v BB L UCHAEOHWCRVEHTE 200 TH Y,
FAZHEOHINICHEHEINE I DTRHY THA, ABFHONES L7 a b arDIl
LUHEFZ VAR ZESFEICIVEEI NI DOTIEH Y A, HHINE S THEDET
CHOEEL S EBREZT W2 OFEREZMBINL T 230,



LRI

- WIRRPERE (2025423 H 19 H)



77 L DNA 9 4 77 V) {F8lFIE D E

Fragmentation

(77 2 DNA D Wi {LALED)

Adapter ligation
(FVYTANANDA YTy 7 AL T X T2 =D 5)

:

Clean up and Elution

(747 —v a viROBEROIELR)
Library amplification

(74 77V @ PCR #ii)

:

Library size selection
RKe=aT7 VTR, WY —XICX3HELT o =27 VERGKEI 7 AV LIc X 3
Tk fie L 7.

7477 ) DR, ENMRERR

:

FTATIVEM, ANIFL—FvHF—DTV



1. #H&E - X8

AL THFEM
® DNeasy Blood and Tissue kit (QIAGEN)Z  [F] %5 i
® QIAseq FX DNA Library Kit %ff (QIAGEN : 180475 %)
®  Qubit dsDNA HS Assay Kit  (ThermoFisher : Q32854 %)
® Agencourt AMPure XP Beads (Beckman Coulter) [F]%5 5
® Jlluminatk > =7 v v 7% v b (300-cycle DL ER[REZR D % H#ELE )
® QIAGEN t: Buffer EB
® R0%T X/ — A (FAFHEL)
o HEEMTYVFa2—7 (1.5ml)
® 100mg/mLRNaseA (=vyKRv¥—v) [EZEH
@ T7HhHu—xS (=vXRvy—v) % [FH%ER
® X10,000GelRed (=vFv¥—v) % [F%EMH
® 100 bp DNA Ladder (%4 7854 4) % A%
® X 1 TAE buffer : g%
® FastGene 7HHE—R TANRYFhyX— (AR 24T 4 7 R)
® QIAquick Gel ExtractionKit (¥ 77 v) % [F% M
® 3M fiEfET b U v LKA (pH5.0)
e fy7u,)—n
o EL - BRERSE
®  Qubit Flex Fluorometer (ThermoFisher)
® llumina k> —7 v ¥ —
® PCR Thermal Cycler &ff (b —F U v FOREFIHEER D OPEE L)
® AMPure XP fEEHA A % v F (Fast Gene Magna Stand %)
o HbI—@OH: FL—FEME RevEy )
° 8;‘@7"1~7Fﬁ%51«>i96well7I/~I~FH7’/1/*7U"/7
® FHEXUKEIZEE : MupidR-exU (RSt 2= v F) &2 WIL[FEFMG
® [EDFIVAANLIA—Z—FAS-V (HRYzAT47R) H5ITFA%E
®  Z OthEAN i R E B AH



2. 77 1 DNA Wit

2-1.

77 2s DNA filit Gl

BFRICIG U 72 0] 7 158 5 CREE L 2R Ic D W T s/ ADNA i35, —fil& L <,
DNeasy Blood and Tissue kit (QIAGEN) % {#F L 7z /5L &N 5,

iEEE L 2 HR %2 B L 180uL @ Buffer ATL Tl v F 2 HEET 2 (77 L5
PR DA F AT CHEEBMR DO 720 IBID 27 v 78008 L 72 5, FilliE ¥ v
PO 2T ARSI,

Proteinase K 20 pl Z#HAE, A7 v 7 ZE(E L GRI L. MR ERICAET 5
T 56°CTA v Fax—+T23 (1FEH~—,

4L @ RNase A (100 mg/ml) ZFM LA AT v 7 ZEECRAL Zik (15 ~ 25°0)
T2 WA vFar—-1+93%,

15 BRIARAL T v 7 ZEMT 5, 200 ul @ Buffer AL 245N L. AT v 7 2#EET
T BT %, 200uL DT % —n (96 ~ 100%) %% v FAiCHML, HUFR
Ty 7 AEECT IR 5,

RAEW B L 2B % &) 2, v MCHffEhTw a3l v2mL 3L 2y
a v F 2 — 71 ® DNeasy Mini Spin Column (%3, 6,000 x g (8,000 rpm) LA LT 1
SRR OEET 2, ATO A-7-aLv 7y avyFa—T1kET5,

DNeasy Mini Spin Column Z# L\ 2mL 2L 27> a3 vFa2a—71HEL, 500 uL ®
Buffer AW1 % 7§/, 6,000 x g (8,000 rpm) LA LT 1 LR LDEEST 2, 2D A
olavZyavFa—T3ETS,

DNeasy Mini Spin Column Z# L\ 2mL 2L 7 ¥ a3 v Fa—7IKHEL, 500uL
Buffer AW2 % #iN#%. 20,000xg (14,000 rpm) T 3 Z7fili#.0 L T DNeasy X v 7'L
VEWGIREEDL, DD AoTzaL sy avFa—T 3BT,

DNeasy Mini Spin Column Z#TL\» 1.5 mL ¥4 7B F 2—7IE L, 50~100 pL O
Buffer EB % DNeasy A ¥ 7 L v FICiRINT %, Eifd (15~25°C) T1 o4 v ¥ =
_R—} L7, 6,000xg (8,000rpm) LA LT 1 0RO BEL., 7/ 4 DNA ZiEH
35,



[# 7 2 DNA O 58 3]
- T A E— 2T VELSIKEICEIC 10 kbp ML EDOE S FDNA A I 2 (TRZR)

///' d T av ‘\\\

NanoDrop %5 D73 KT OB EERIE A ATHE T H IE, A260/A280 28 1.7 LA ETHB Z &
ZWERT B & X\, 7272 L. A260 7> HREL L 72 DNA JERE 138 D Qubit ic X 2 HIERER & 13X
—E LRI L A%\, DNA EEFSIE, Qubit FDHEFE%E T A DNA EBE % IE
TEICEBATRE AR DMIERE R ZITCICT B &, 7272 L. A== o 743 Qubit Z i L 728
SR ICHE D WTE D | Qubit LA D A % v 2 55 IZIRE R E I D W CERRTICHRET 3

Q:&%Tﬁi‘%@“éo /

(Z#M  KESE ATCC25922 ¥ DNA @ 7 4 1 — X 7 VB kEf)

® @ w2 JCY VREDZEME 2 100V, 30 7

KBNS ¢ Mupid-exU (X254 754 F)
LR ) 10000 7kE) Buffer : X 0.5 TBE

1500 |8 - 2000 | B 77k ¢ Gel-Red

1000 1000 T A — RERE 29

M1 : 100 bp DNA Ladder (% 71 754 #)
O~@ : KBHE ATCC25922 #

M2 : Wide-range DNA Ladder (X% 71 7 N4 )

(bp) IINOR®)

500

100 100

2-2. DNA EEHIE
Qubit FRFEZ v, LR HEREHE ICRE > CRESHNE 217 9 » Qubit TOHEEHIFHSS (Out of
range) & 7o A ILEEARL CHMIET 5, 7/ L DNA I, BufferEB (QIAGEN) T
20ng/uL ICHIRL. 74 77 VIERICH W %,

(3R] A — 7 —fHFEHE T, Qubit ik3iZ 6 » AILE LTI N T3,

BAEH] -

(]
Qubit dsDNA HS Assay Kit (Thermo Fisher Scientific)
Qubit Assay Tube (Thermo Fisher Scientific)



GR)

T (Qubit HIE FNERFMEX) % 5% ic, HEHENR (standard #1, standard #2) & A4 C %
HIE T % 23 D Qubit working solution % #fii 3" 5, #{AE%Z n & L T, Qubit Reagent n+2
uL. Quant-IT Bufer 199 X (n+2) uL #i{B& 9 %

Qubit ¥ = — 7" 2 AKIZ Qubit working solution 190 uL % /3£ 3 5,
Qubit DNA HS Standard #1.#2 10 pL % fill 2., vortex L | %= C 2min i
THRIEMOHEZTT .

i& 7% Qubit Fluorometer

DNA # ¥ 7V 2 uL I Qubit working solution 198 uL Z flll 2. vortex L. Zifd T 2 7 fEl#f
&% Qubit Fluorometer CHIE T 5,

Qubit;‘E!JE%EJIEFEﬁﬂ@
s b Standards 12
Qubit dsDNA HS 53

ﬁ 10 uLN {0 uL
190 uL = 200 ul
1x (n#1)ulL
Qubit dsDNA »
HS JyJ7 DNA++ 7
199 x(n+1) ulﬁ
Qubit™ 2uL ¥ 2 uLN 2 uL \

Working
Solution 198 uL

AlE

n=8FEY > FE + EEE 25 ?’r“ ,E 200 uL

(¥—=%7 4 v ¥ ¥ —% Qubit 2.0 Fluorometer 77 % 1 7" % £E 1/EX])



3. 9477 Y/l

QIAseq FX DNA Library Kit  (QIAGEN)

* A= T AT, Fy bDoFubaro 12 27 —VCERMT 3,

* Clean up and Elution Z R T2 Ko7V 7wy 7 FCEMET 5,
KBRAEE DL EE TR TOEEICOWT, H£¥ AKX — 1 v 7 XX AMPure Beads % 8 &5
2—7ICHERSNFELTCEE, 8$EEXY PEHOTIRIETF 2 —7ICHiE - ¥Ry T4 v 7
Ty v IEoOREZECHEOANTN, a2V EZIA—va v ) RTPEHTE 5,

a I

AREFHIET X T2 =PMECEYVTHY, TLITL =+ —ATHEZINZ 96well 7L —
FICA2TWw3, K7abanid 12 27 —ACET28%BE TXA74—2B%2EMAL A&
Wiz, —EFRLC 8T 2 — 77k EHIOARICHE L CHHEMRAE (20CUT) LThE,
DESZIWMOHUCHERAT 2 L2 MET 5, 2720, RKICXET X7 2 —AL0ET
RexPi<7z® 96well 7L — + O ORFIIMHATH Y, £z, TAITL— P 2B THAEI
\\?%ﬁ%@%tﬂ%@@&%%%5lko <//

3-1. Fragmentation (7" / Z DNA O {LALER)
cH VY TAGD 02mLPCR F2—7 HLLIT 96well PCR 7L — + #HE
+ TECD Fragmentation YA X — I v 7 A% %V IV +a KIG7 L 70 b X 5 IciHl4+ 3,

Al wnE (1 BEH2Y)
Nucleotide Free Water 15.0 pL

Fx Buffer, x10 2.5 uL

Fx Enzyme Mix 5.0 uL

Total 22.5 uL

KB DO- AR — Iy 7 IRV T v 7 RHEE

VAR —I VI A% §HEF 2 —TIC 25Ul TO5ET b,

* 20 ng/uL ICFHBL L 7- DNA &% 2.5 L iz, 8=y FOHE Y Z 10 uL ICHE L T
10E Ee~xy 74 v 2743

RV VATV Y= AF [ 7T =ity b L, UTONMIGEITY



4°C 1 min

32°C 3 min
65°C 30 min
4°C 1 min

X be— MYy FIRESZEHEATRE B CH AL 80°CICERET 5 ((ERZH)
X OEEHERTIC 70 77 L&A L, 4°C T pause LTHL & LW

T, $CICPCRFa—7 2RV E Yy LKEDTAI ZTuy 7 FITEL,

- B

QIAGEN D~=a27 A Tidbt—1t Y v FIEIF 70°CLEHMIN TV, Tlge—+F U v F
PEiRDEE. 32°CD Fragmentation O TIRICHE R 2720 TH 55, A7 b a1
SARS-CoV-2 D7/ Lfffi< == 7 M OFL#EICfiiv: 80°CL L7z, Uy FMImEAZEETE 2\
BREDOEGA T, 32°CRIGH, Vv FE)ZFIL T, 65CORTFT v Fickh>Th o) v F%2H
5 EEHERTZ, £, Vv FEER 70°C~105CEE TRIG X B 256 oW F Lok
@rﬂ’ﬂ”ﬁﬂﬁ%%iﬁ:%}%?—ﬂ & LCE#E L T3 (Appendix X 1, 2), /

3-2. Adapter Ligation (% ¥ ZNA~DA VT v 7 AL T X7 X —Dff5)

Al wnE (1 BEH2Y)
Nucleotide Free Water 7.5 uL

DNA Ligation Buffer, x5 10.0 pL

DNA Ligase 5.0 uL

Total 22.5 uL

fC Ligation v A X =3I v 7 X%V IV Bra G 75 X OB L, HrL v 8
F a2 =71 25uL $ONET S

ST BT X T2 —%25uL A, BEle =y 74 v 7

Fragmentation 2 DNA Z4& (25 uL) iz, vy 74 v 7 Q0[ELAE) T+
M35,



AV RV =< AF [ 77—ty b L, UTORIE%ETTH

20°C 15 min
¥e—1F U v Fid20°Cc, L IFRBKT 2
SGREGRHEERTIC 70 777 L% FfR L. 20°C T pause L THL & Lw

FOGHIC Agencourt AMPure XP beads % i3 2> © i i L T <

/ EBR \

DNA Ligation Buffer IZIEH ICHMERE WA D 7=o, LT OFIH T 1C Mixture Z B AT 5
LT 5, TNODRAVATIDEERTIA 7TV OEBMKT T 5,

* Nucleotide Free Water & DNA Ligation Buffer, x5 ZE &%, ™A T v 7 A THMES L 7214,
Ligase #/MMxCEX vy v rdHb0niiv~<y 74 v 7 CiRAL Ligation YAX—3I v 7 A& L

\j@mﬁéo //

10



3-3. Cleanup and Elution (f#fPEe —X¥EH 2 [mlic X 2, KKIET X 72 —EDFRE)
(FEF23d0)
Agencourt AMPure XP Beads (Beckman Coulter)
80% T % /7 — v (RS
02mL Fa—7H~7 3y PRAZVE (HRY 227 4 7 2tk7 &)
* AMPure Beads % ZEmIC R L T <,

< 1[EHDFEH>

* AMPure Beads ZBfEiRFI £ 7213 R v T v 7 A CHMBEM L, JEEICILA TW 35 e —
Axg—Lx 225,

- AMPure Beads % 40 uL. (0.8 f5 &) FoMMz. ¥y 74 v/ CRAIT 5,

- BT 5 rEIERHE T 5,

32y PRAXVFNICHREL 2 MEE (LEXZ )V TIChs3ET) FHET 5,

B =Xl X 5 i BEERIY RS,
*Fa—THARXVFICHRELZEE, 200l D 80% LX) — L% R 5,

- 30 MREERER. RiEZEYBR <,

C IR AR R HER YRS GE2ED,

cFEZRE 74y P ECT3pMIBEEHE L. E - X 2RI ¢ (BRI T EHER),
cFa—TDERICE ST X = ERERL,

cFa—T k<A PAZXYERLED H L, 25l @ buffer EB ZH1Z %,

CERy T4 VIR AV VRAT VTS,

KIZOBEBEOE —XFEE VLT, PHLOLbVWDTILSERY T4 v 7352,
s~ 73y P RZ Y FICEKEL 2 MEERIC BERRINT 5,

< 2 [H OfEH >

* AMPure Beads % RV 7 v 7 A CHMEMT 5,

- AMPure Beads % 27.5pL (1.1 f58&) 3>, BEUXL 7z Bz, BRI 5,

- T 5 SrEERE T 5,

w32y PRXVFNICHEL 2 MEE (LEXZ ) TICkRs5ET) FHET 5,

s B =Rl is v X i EIEERRY BRL

cFa—T ARV PICRELLEE, 200Ul D 80% L X/ — i HIZA b,

- 30 BMFHER. EZIY R,

C IR VSR EER YRS GE2 R,

- BEERRE vy P EC3MEEL, © XRS5,

s Fa—TDRICEK Tz X ) — A ERD ERL,

cFa—T %Ay PAX Y EFPOHYE L, 13uL ® bufferEB 2% %,

CERY T A VIR RAEVEY VT B,

Ay P ARAZ Y FICHIE L 2 oEEHERZIC BiE % 1175 pL BT 5,

11



3-4. Library Amplification (7 4 77 Y @ PCR H¥41ii)

Al wE (1 BEH2=Y)
Primer Mix (10 pM each) 0.75 pL

Hi-FiPCR ¥ A X —3I v 7 X, x2 12.5 ulL

Total 13.25 uL

+ F§d PCR v R X =3I v 7 A% Y v IAE+ a RIGTHE L ERAZRAY Y Xy v,
* 13.25 ul % Cleanup and Elution TAH L 7249~ 7 L1175 L) i@ ML vy 7 4 v 7GR
35,

CACVRA VBT AT T—1ky b L, LTORIGETT D

98°C 2 min
6 cycles of
98°C 20 sec
60°C 30 sec
72°C 30 sec
v
72°C 1 min
[ (ER] c o TREKR BEKICO VT, 20CIREFEEETH 5, ]

12



4. 7477 V94 XL I aV

A7 7)ORHEBELTHA XL 7Y aViZZDH%D Run OFERICKECHET S, K
R aTATIET A AT VESKEIRO 7 AT i LIc X aREETTEE. ¥y PO
X7 b avic#E Ut e — X X B EZREHET 5,

2B, ATRETIZIEIC Index IC X 384 v T A DEEHDBET LTWbDT, HEy v 7

7=V L TEITLTHR, 272 L, ZDRBRIEEER Y v TV DRESL 24 Y T 4 1220

TIBREEAT & 2 D CHEBELBLETH S,

a - N
ENZTNORBEGEHRICI->THEONAEZY) —FT —Z20HEPL, FEALZELCODVTIFERD
Appendix THEELL T2 D TEBLLDFELXRMT 2 0DSFICL TnhEE LV, 7L,
e — X% L 72158 /775 Cld Bioanalyzer % MultiNA, TapeStation D, ¥ ¥ &7 VU —
BRIKENEED A X TIRWHEEEIC L 274 77 ) 34 XOBBBVEL 5720, 21 b D%

kﬁ%{%ﬁ LT Tl AY ) LI X 2585 K2 B IR 2 L 2H#3E 3 2, /

4-1. BRIKENICX 272400 HL (42 =X ZERT 384137
(FAET2dD)
TAYIY L N7 v A4 v 34— % — : BLooK LED Transilluminator (GeneDireX) %
%5 (DNA BEOBLSA S UV A 3 4 — & — [ 3JEHELE)
THuo—2S (ZyRvy—v) % [FE%ER
X10,000 GelRed (= v Ry —v) % [FA%EMH
100 bp DNA Ladder (£ 71 754 %) % [A% &
X 1 TAE buffer : FRFFHEL
FastGene 7HH—R ZANVY Ay Z2— (HRY 24T 4 7 R)
QIAquick Gel Extraction Kit (¥ 77 ) & [A5E4
Ay Ta,)—n
(TN DRI )
#ARVLIC X o> TIKEN T 2B ED L 72D, BD D V2 FHlT 2 L v, FAEne
B TEILEFE VI WO T, P TEIRERO R T 2,
* X1 TAE buffer & 1%HEED T H v —2%2EET 5,
- EBTL VY THRET S,
- 50°COHIRAKME TIRIR S %,
- 1/10,000 & D X 10,000 Gel Red % 1EH 3 %,
C A= LEITETIAA—A—ICH L, HE 2 E T,
BT AmAIL T, Sk eicEbE 5,
ca—LEA L, RELTRIET 5, XHAFERET 2,

puf

13



(PCR EEP) D 1K)
PCR &% D&Y~ 7w (25uL) 1T X 6 Loading Buffer % SuL il 2 %,
U INICT T T4F 5,
ffj¥ 4 Fd~—H—1 —IiC 100bp DNA Ladder % 15uL 7 77 4 3%,
100 V. 30 7[R EEVKEN 3~ 5,
TN—=F4 PDA NI =X — L CHRENGEIHERT 5,
500-600bp D% A4 X &YV H L, 2mL~4 717 F 22— 7T %,
(FastGene 7H a2 —R TANY Fhy Z—%FHn5EE L)

TR
XERI v T % T AT 2853, HlAEeE% 36uL £ 725 X 5L, X10 Loading Buffer
ZAULMATHALRY AT F54 5328,

(QIAquick Gel Extraction Kit % F\»72 7 2> 5 © DNA fhH)
YoHLETAVZ T4 ZOERZHET 5,
HELZEEDO mg % uL & 2T, 358D BufferQG ZMACHNLT v 7 XT3,
50Coe—F7ay 7 ECRTARLT v 7 2L AR5 10 EEMRT 5,
ARG AL v I, 0% L o553 3M BEEEF M V) v 2OKER%E
I0uL MMZCHRAT v 7 AT 5,
TNEEEFRIBEDA Y 7Tu ) — A B MATRLT v 7 2T 5,
QIAquick 7 7 TR L 7= v T v ANCED (10,000x g AL 15) 35,
AWEET, BEaL sy avFa—T7 RT3,
Buffer QG % 500uL ATl (10,000x g L b, 157) 35,
AWEET, BEaL sy avFa—T7 RT3,
Buffer PE % 750uL A#LCiEalr (10,000 x g LA B, 143) 35,
AWEET, BEaL sy avFa—T7 RT3,
77 LD A nE sl (10,000x g AR, 157) 2,
AWEETC, 15SmL D~Af 70 Fa—T7 %W 5,
AV 7L v OFYIC 30ul @ Buffer EB 2L, 1 2 [RliEHE S 5,
BEOLTCYA 70T 2—7HITEH &7z DNA 2 [EINT 3,
TR L7274 77—k, -30°CT 1 7 ARRERE A HE

14



(BEX  KBE ATCC25922 ¥RIC 31T 2] v H LR D 7 L HEi&RH])

(bp) (bp)

500 g 500

KUV HLAT AU HLE

7477 V%% v b QlAseq FX DNA Library UDI-A Kit

VKBNS 100V, 30 73 VKEEEE © Mupid-exU (X7 754 )

VK& Buffer : X 1 TAE TH A —REE 1% #Gel-Red St

YOoHLHAF 7 v 24 A I 42 —%—: BLooK LED Transilluminator (GeneDireX)
TNVHY R— tFastGene 7THHE—R ZAN_NY FVhvyE— (HRY 24T 4 7 R)

M : 100 bp DNA Ladder (£ 7 734 )
DO~@ : KIGH ATCC25922 ¥k 7 4 75 1

4-2. € — K5 (4-1. BRKEBIC X 372910 HL 2BIRL 2B ERFE)
Agencourt AMPure XP Beads (Beckman Coulter) %5 [R5/
80% T & / — v (FHKEFHELD
02mlFa—T7H~7 A2y bRAZVEF (HRKY 2274 7 2tk &)

- AMPure Beads # EiRICEE L CTE <,
* AMPure Beads ZHxEIEF T 713~ 7 v 7 2 CTHoEMT %,
- AMPure Beads % 30 uL (1.1 f58&) F2oMMA. ¥y 71 v 7 CRAIT %,
- R T S S fEERE S %,
c 2Ry PRAZ YV FICKEL EENEELT 2 T2 ERERET %,
s E—=XRIfilii e X o iR BR L.
T a—TEHAZVFICKELZEE, 200 L D 80% T X/ — L% IR 5,
- 30 MIERE L. RIS ALY BR <,
C IR =V RS G2 ED,
- BiEERE, vy b RT3 MEE L. ©—XREEI D,
s Fa—TDRICHE TR ) —AEIYFRL,
15



cFa—TkR<IAy PAZXYE2LHY HI L, 30 uL @ buffer EB 212 %,

Ry TS VIR, AV VXY VT D,

s =74y PRZ Y FICHKEL 2 oMEERIC BEERINT 3,

* Bioanalyzer ° MultiNA £ D ¥ ¥ v 7 U —EBXAVKEIZEE DO A X TETEEEEIC L Y 74 77
V3 A X0 eiER L, PRz iEz s <,

T L7274 770 =, 30°CT 1 7 ARERERE

(ZEK v — XD 2 X T )

Lower Marker FRIE Upper Marker
(25 bp) (456 bp) (1500 bp)
/ Z /«\\'\ \
/ \
/
/
/ \
// \
/ \
A / M\

fifi FHB&FE : Agilent 2200 TapeStation (7L v F -« 727 /a3y —)
ffifH % » I : High Sensitivity D1000
SR v T s KEGH ATCC25922 ¥ 4 777 Y
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5. 9477V EE

5-1. Qubit IZX %74 77V DNA EEHIE
(EA%]
Qubit dsSDNA HS Assay Kit  (Thermo Fisher Scientific)
Qubit Assay Tube (Thermo Fisher Scientific)
(GRE)
K=z =2 TN 72— Qubit HIEFNEFMEX %% 1, FEHER (standard #1, standard
#2) & R T % HEIE T & 2R D Qubit working solution % #{f 35,
Qubit 1 F = — 7" 2 AKIT Qubit working solution 190 uL Z Ml 2 5%,
Qubit DNA HS Standard #1.#2 10 pL % fill 2., vortex L | Z i C 2min #H& % Qubit Fluorometer
THRIER OMIEZAT I,
FE8% D DNA 74 7 7 U 2 uL I Qubit working solution % 198 uL il 2. vortex L. =
i1 C 2 /[ EHE R Qubit Fluorometer CTHIE T 5,
Bk 17477V 0 VIRERENX] 2T I4 77 ) EviRE2EET 2,
Buffer EB (QIAGEN) T4nM & 7253 X 5 ICHHT 3,

5S4 75 ) DEAEEHER
FAT 7Y EAPEE (M) =
(7477 VEE (ag/ul) x 1,000,000}/{7 4 77 V) OF¥EH 4 X (bp) X660}

%1 : 500-600bp DEHIFH T ALY L 21T - 7254
7477V EMRE (M) =
(7477 VEE (ng/ul) x 1,000,000}/{550 (bp) X660}

Bl 2+ v —XAEEE XX T T O hIiEDS 400bp 72 o 7285 A
FA4 77V ENEE (aM) =
(7477 VEE (ng/ul) x 1,000,000}/{400 (bp) X660}

4 . N

ER
BHINATA4 770 VIRED 40M ICH 72 2 WIBE X, 20M 172 % X 5 I Buffer EB TR
L. [6. 7475 )25 Run BIf% : MiSeq TD Run B2 - #RIEE] iIcH VT 2nM %
YA L2z FIEICKE 2 2 L SA[RETH B, 7272 L. £ DEAIE. FFFIC Run 3 % & T Ok
\\?mMKﬁﬁiéﬁgﬁ%éo //
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5-2. gPCRIKIC X 2 ER GEEIIfTbR\)
a - I
Qubit TOERMTHERY DT —213B[oNhhr>HE. LOBEORVWERIETH S
qPCR L CTOERZITV., RRAZHEET 5, qPCRIEE L TR, AV IF v —F v I —THWDL

NTWw3Ps5, PTEANZ X =7 v e LETROF vy P SEBERGEE N TS, Kv=27 1
T3, Itokawa 5D qPCRIEIC L 2 74 77 )V ERBEZEHT 2 (5221),

\https://www.protocols.io/view/illumina-truseq-library-quantiﬁcation-with-qpcr—p-éqpvrddngmk/v1 /

UltraPure&trade; Salmon Sperm DNA Solution Thermo Fisher #15632011
PhiX Control v3 Illumina, Inc. #FC-110-3001
PrimeTime® Gene Expression ¥ A X — I v 7 A Integrated DNA Technologies #1055770

- Salmon sperm DNA % 5 ng/uL ICFH#3 %,

Al AR (ub)
Nucleotide Free Water 9,889

1 M Tris-HCI, pH 8.0 100

0.5 M EDTA 10
UltraPure DNA Solution 10 mg/ml 5

Total 10 mL

- |7 Salmon sperm DNA (Sng/pL) Z M L. PhiX = ¥ b @ — Vv OFHRARINZAFK T 2,

50 pM 100 pL
5 pM 100 pL
0.5 pM 100 pL
0.05 pM 100 pL

- Primer & Probe Mix (20x) #Ff#l4 2,

Probe 5nM
PS5 primer 5nM
P7 primer 5nM

Double-quenched probe  (IDT) :
/56-FAM/ACACTCTTT/ZEN/CCCTACACGACGCTCTTC/3IABKFQ/

PS5 primer: 5'-AATGATACGGCGACCACCGA-3'

P7 primer: 5'-CAAGCAGAAGACGGCATACGA-3’

« 74 77 Y % Buffer EB T 100 5% 7213 1,000 f5Ic AR L TH <,

18



- gPCR

Al e (UL 1 kB 72 0)
Prime Time PCR ¥ A X — I v 7 X 10
20x primer & probe mix 1
Nucleotide Free Water 8
#RZ7 47 7Y or MM PhiX =¥+ 1
a—)
Total 20 wl

95°C 2 min

30 cycles of

97°C 5 sec

62°C 10 sec

68°C 15 sec

CEBONERERIOTA T TV OELEE (M) 2EHT 2,

19



6.

74 77 Y ZHF Run BLR

MiSeq DA —F VY v i3 V2 & V3 THERO T 77 A IBERER S, iSeq 100 b &0 72%

=ty OHBEREII TRROEY TH %,

>

MiSeq Reagent kit V2 : 10pM 2> H X U, 7 7 A X —E % 1000-1200 K/mm?2 IZ 7z %
X9, Bk CRibfb T o T DX\,

MiSeq Reagent kit V3 : 12 pM 2> 513 U T, 1200-1400 K/mm2 iC 72 % X 5. &Khiik <
BELZIToTW L DA X\,

iSeq 100 il Reagent v2 : 50~ 100 pM (ZEMEEZEM L) T occupancy 235 80~90%% HiE L
THEIBEL 2T > TW L DHER W,

MiSeq TP Run KD ZEE - HHUEZE

KEFHBELCEEX, HTI Ny 77—, T7A3I7mavy 2 %4 L Ts <,
AARD15mFa—T7%2HE. ZNZTNUTOREICHERT 3,

BIAT TV % 4aM TR L 723854 (HER)

> F=2—7[N]: 02NNaOH %A (Nuclease-Free Water 800 uL. & IN NaOH 200
uL A

> Fa2—70: 1 RHERH

> Fa2—7Q: 2KFEWRH HT1 Ny 77 —990uL Z ToiEL, Ko7
I7ey ZiICEWTHPLTEL)

> Fa2—70: 3XGHRA HTI Ny 77 —#EE2TFOHEL, KEOT A3
Tay ZICEWTHAPLTHEL)

Fa—7DIC 7477 VERE 5uL ANTEL,
Fa—7INJICHHEE L7 02NNaOH 5 uL % F2—70 Iz 5,
Vortex TX S RED (5F),

A VET VT D,

FRTS A vFax—vay () #I<CI2 RER~ED 2,
I RERED AT VER (F2—70) 28 10Ul 2 FDHEPLTEVE Fa
—7@ It AND,

Vortex T & <2 (10 #). 3 RER~ED 5,
Fa—T7@Qr0HEEEZSIL., TOHBRPLTEWEZF2a—78~NNZ2 5,
Vortex TX K EED  (58),

Fa—7@55 630uL 20, H—r Vv D 17EHFICA YTy b5,

FROFETIEHT 2 — 7QD BB CYIHRED 1200 £ THRE NS (4 nM—20 pM),
Fa2—7@2EF 1000 uL & 723 X 912 Run L7z WIRFKEEICHERT 2 (WK% 15pM & L
2o ThiE, 2:750 uL+ HT1: 250 ul),

20



%7477V % 20M IHERL 5E

> F=2—7[N]: 02NNaOH F##H (Nuclease-Free Water 800 uL. & IN NaOH 200
uL ZEA

> Fa2a-—70: 1 XA

> Fa—7@: 2KFFH HTL Ny 77 —980uL 2 Fo0EL, KEDT A
I By ZICBEOTHELLTEL)

> Fa2—70): 3XERHE HT1I Ny 77 —@EBEZ2TooFEL, KEoT a3
Tay ZICEWTHPYLTEL)

Fa—T7OIC 7477 VEEEZ 10uL ANTEL,

F a2 —7NIICHHEE L 72 02NNaOH 10puL % F2—70 Iz %,
Vortex TX S RED (5F),

2V EY VT B,

FITS A vFax—vay () %<2 RER~ED 2,
IRFEREDFA T T VIER (F2a—70) 2R 20uL 2 T7DHPLTEVL F2
— 7@ T AN%,

Vortex T & < A2 (10 8). 3 RER~ED 5,
Fa—T7QhLHEEEZ ML, TOBRPLLTEVWZF2—T70NNZ 5%,
Vortex TX K EEDL (5#),

Fa—7@»5 630uL Z0HL. A=tV v P 17HFICA YTy FT B,

FROFETIERTF 2 — 7QD BB CYIHIRE D 17100 T THRE NS 2 nM—20 pM), F
2— 7@ 1000 pL £ 723 X 51C Run L7z WIRIKIEEICHT 2 (Ri&% 15pM & L 7=
WO THNIE, 2:750 uL+ HT1: 250 pL) o

4 . N

TR
PV TNVRERETEDL LA "I T2 —1CLY), V-FT =228 ohHREE1H
2, RENAMERZ, T3, CPEOORKBECKTIZI BLELTH S,
F7z. 20M X D DARVIREEICAT 5 Z & ld. 2 RAHUE~D NaOH DFfbiAHZ 3% < 75 5 B
\%f}~ﬁ~#6ﬁﬁéﬂfw&wo //
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QIAseq FX DNA Library UDI ¥ v P 2fH L 720 % v 7y — b DEGIEIC DWW T

2025 4 3 HBITE. QIAseq FX DNA Library (213 CDI 7 X 7' % — )@ D% & Unique Dual
Index (UDD) 74X 72 —ftBOBMmABBITEINT NS, ZDH53H CDI TX T X =34 13
FHIED TruSeq F v b EFl—D A v 7 v 7 AFHITH % 729, 4 v T F NGS IZfE D Local
Run Manager (LRM)D#JHIRFECA v 7 v 7 ADFEDAIRETH 5, —J/7 T, UDI 7 X 7' X
—F% v bDA VT v 7 AEFIE QIAGEN HH DOEHITH 2 723, LRM IC IZECHI 3Bk X 11
TELTH VY Iy — b OERPREECH2Z, 22T LRMICUDI 7 X 72 —F v b A
VT 7 AR R BT 5 200 FiERigET 5,

AR AFEDTF AP 7 7 A A% USB XA EVHEDHNT F I 4 TITfREFEL, A3
F NGS (iSeq % 72 1% MiSeq) ke s %,

LRM %37 H EIF, TOOLS—Library Prep kit % &R 3" %

Add Library PrepKit Z L, HO T F A b7 7 A L EEIRT 2 (FHT S+ v bick
S TREICIG LT A~D £ T4 EEEVIERET) «@BHE A Fy FLAFEHALZVE WS
HITADHERTZ EEEVCALR L TR,

H v 7y — MEKHEEICITE, QlAseq ® UDI F v F2NERTE 2 X I ich> Tl
I (7 2 ARy g VIRETHBIRICRI ER2DA VT v 7 ZAFHIB AT E N D)

22



AV 5 AV EE Y VR 8 PN

it FH
P ER
KiEEE—
Bz
AN ERN
NPR T
G e
B
RACHER
EE Rl —
AR
PP
TEEKX
EANIp AL
FIFEKER
HA R

At A7 A W SE R

LU Rt A T S E

IR BT FE T

TS IR AR BRI T 2 T

far s SRR DT SRR

R L ebtste v & —

ESN PSRRI

& LR R FE T

FRIE BT TERT

ol R R AT SERT

Hb 7 BRAZATBGE N R B & e B AT 2P
A RSP

Ji B AT BRI FE T IR (BRI & v 2 —
A RERE R e v 2 —

B T B A BRI TE

i ] VR PRI BRI T FE P

ra—7RK el BEEHERSE WP EERERE AR R

T

AK7w b arvoffplid, TREOEEZZTEML £ L 7.
JEAGHETBHLER SRR AWM S @RL S - EREPD SRR AR [R5 et
RETICH T 27 7 LR &Itk 2 NEARFI LT AMBE KL Z LT 5720058 (Wt
FRFH A /HE)
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Appendix
1. Fragmentation I3 1J % Lid i & X O RIGHHE D522 DT

RK~v=a7n 3. 7477 V{FED Fragmentation ICDOWTlx, AKX ~==2 7L TlT input
DNA EDEWIC I Y 2~300 ¢ W LHIC R > TWwb, A~==27 LTl input DNA E%
50 ng ICHEE L T3 720, RICKHEDBBALICEZ 2 BRI RE ., D70, KiGHE
ATCC25922 #RZ T, ISR X 2 Wi R L OEIT R A ZRHEEL 72 &b, BEHILAT
DitHEE LU GHEZEH L. K~v= 27 VOIEEFMHICHE > THEML 72,

DNA #liHHi383E : DNeasy Blood and Tissue kit (QIAGEN)

¥ —~<n% A 77— : TaKaRa PCR Thermal Cycler Dice Touch TP350 (& 771 7 234 #)

¥ ¥ v 7Y —FEXUKE) © Agilent 2100 Bioanalyzer (7L v  « 77 /7 a3y —)

Agilent High Sensitivity DNA ¥ v M(T7 YL v b7 7 /v —)

Lid Fragmentation F i B &
mE 2 min 3 min 4 min 5 min
[FU. [FU]
100 . | 100] /-\\ l ’\\ | '
80°C *;;,.vL TN i-jJLL S o j al / - /\_
35 100 200 300 400 60O 2000 10380  [bp) 35 100 200 300 400 600 2000 10380  [op] 200 300 400 00 2000 10380 [be] 35 100 200 300 400 60D 2000 10380 [bp]
526 bp 516 bp 497 bp 473 bp
Lid Fragmentation 5t 5
wE 6 min 7 min 8 min
G| tFul o,
100} | | - o [
8o°c| * _)L__,_/\_J\L_; a |/ N B
]‘Sr lEI[I‘E;I[I ]éll) GI‘)OIEI‘)()I ‘ZU-[IEVI i[l')&[l [bp] 35 100 200 300 400 600 2000 10380 [bp] 35 100 200 300 400 600 2000 10380 [bp]
458 bp 457 bp 430 bp

1. Fragmentation D RJGIFHIC 31T 2 Wi LD ST, 74 77V D
P A X% FKENMRD T ISR L7z,

Wi AL X 3 2 Cd +EfT LT 0. 74 77 VERLICE L Cw b tE 2 bz,
MiSeq ZfiFHL CV — F7 =2 2 HUS T 256, Rfll250 $7213300bp L 22TV F
V—FE2BET L7 =28 %00, D LEDOWH 251 S & 5 500 CRCKR % 3%0E
THLEMERET D,
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S CL Lid WAL IC 5 2 28I oW THRER L 72, AR IC KB ATCC25922 ¥%
T Lid i % 70°C. 80°C. 105°CICEXE L KL% 1T 2 720 105°CIC D> Tl Fragmentation
FOGHIC Lid ZBA L 72 JREE L B 72 RBED 2 et CREE 2 T o 720 2 DFEE A 2 10K
T, 70°C, 80°C. 105°C (BHA) TIIWiHLDHETICKE BV IZ R SN0 - 7243, 105°C
TH® 7= 556 3 T WAL O ET R K 7 2HAI DD b iz, LA L, % O EITBH T
B, Lid ZHIL 725 Cldfh & 2237 W29, Lid HEZHFATGER Yy —~ A3 4 7 7
—Z R L 2 WX IS FIC L T E & 2,

Lid Fragmentation 5 it B i
RE 3 min 4 min 5 min 6 min
[FU [FJ] [Fu) lF ‘l
1 | ool A ) ﬂ
80°C ‘31_44/ﬁ SR L *SJ_A/\JL_ |
35 100 200 300 400 600 2000 10380 [bg) 35 100 200 300 400 600 2000 10360 [bp) 35 100 200 300 400 600 2000 10380 [bp] 35 100 200 00 400 600 2000 10380 [bpl
516 bp 497 bp 473 bp 458 bp
" () [FUI [FU!
TN R T B T B T
35 100 200 300 400 600 2000 10380 [op] 35 100 200 300 400 600 2000 1030 [op] 35 100 200 300 400 600 2000 10380 [op] 35 100 200 300 400 600 2000 10380 [bg)
502 bp 485 bp 467 bp 463 bp
[ru) L) i) FU)
100 ™ ' e " 100
105°C -::Lu/ L LLL/ ™~ Z"UJ/\JL . MIL_
(R 35 100 200 300 500 10 10380 [bp) 35 100 200 300 400 600 2000 10380 [bp) 35 100 700 300 400 609 2000 10380 [vg] 35 100 200 300 400 600 2000 10380 [bp]
504 bp 492 bp 474 bp 464 bp
o -m. (r ' il |
105°C U /\\ ~ LJQ/"\JL_ NI e O QL/M
35 100 200 300 400 600 | 2000 10580  [bg) 35 100 200 300 400 600 2000 10580 [bp] 35 100 200 300 400 600 2000 10380 [bp] 35 100 200 300 400 00 2000 10380 (bp]
490 bp 471 bp 455 bp 247 bp
Xl 2. Lid i@/ D T X % Fragmentation G DT, 574 7 7 Y OV 4 X% jkEhg

DI L7z,
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2. IA4A 77 VKRG EDENICEZ) - FTF— 2~ O nWT

Ke=aTnd, FAT77VDFA XL 7L a VOIHTHYIBRZXHIZ, 7477V 0D
eI A XL 7 v a v idZOROBITICGEEL 52 2BE TR THSE, Fv ok
Rv=2 7ATREEE - XIC X 2R FENEEHI AT S, ZOFEEIEECTH 225,
FAT 7V AXDHEREH L wEHP, 7477V A XB7ue—FICix-oCLEH L
WO H B, 2O & iE, MEZKIBICERLL 7294 XD 757 7 AV FRRE S Z & T,
7 T AR —DIGRARR, A 2D Piaco) — Vo224 ) 74K T Z2HELC
Lo BoTLE Y, —J7 T, BRIKENC X 27 i colgilhdi, TR LCTi3E
HMIch2b00, HNOYA XD ITA 77 VDA ENETE L7720, 7477 V%4 XDl
ERHKHGTEHORWY = F 7 — 22 HEMER ST 5 2 L 8WEEL & %,

A~ =2 TAERBICE L. KIEE ATCC25922 i Z v T, ©— X & F it o
CXE7AT77VDRELEIGLEY) = FT—XDE VIO WTRIEL 2D TEHICL T
W22 E 720,

MTFEICL D747 7YV A X055 M DENHIRZK 3 1TRT, 7 ARG 2% 550bp
R CHER Y v+ — 7 RIUEZERL T30 L, E—XRBRTCE T X 7L -4 4 ~<—
T ITA—F A ~w—LYER_RON o b DD, U7 E— FT1000bp %z 5
ARXDTZZTAVEFBERELTED8b05,

Lower Marker RR{E | | Upper Marker Lower Marker | | F&{E || Upper Marker
(25 bp) 42bp) | | (1,500 bp) (25 bp) “85bp) || (1,500 bp)
)

1 d o dd A

Ll d o oo A WY

- i
3 \
A A
d || d | ol ol o A
® | ®
N R I I !L A , ‘;

M 3. 747 7V%4 X050, Fafit (B) Le—-XEH () %
TapeStation IZ X 0 fig#ft L 72
1000 bp Zi# 2 %57 7 7" A v M MiSeq ® 7 7 A X —JEAGEFEIC 351> T Bridge PCR 25 9 ¥
w27 IR —BEA LG ERT, 2Dk, MELZT 477 ) D DNAIRE
26



POME L7274 77 )DREY 7AZ—HELRREOFLDOTHARZ L Z>oTLED
ATREMEDS B %

e, L7274 77 J 2 b MiSeq Reagent Kit v3 (600 Cycles)Z i\ C VU — F 7 — %
ZHAF L. fastpv023 10k 2 PY IV REMEL 72, ZORER, V— FEOEFEIT MY
IVIDOREIBZETE L LDOFED 98%L n ) REREW I a0 720, BELEZRY —FE
Z7 VAN 94% TH 2 DITHT L, v — XAEFRIEH) 74% L R 3. K& (EHDO W
7z (Table 1) T —XPERCTIZY — FOBRPERDD 7 A4 ) 7 4 BABICHED 5 2 LA
FREZEZ b5,

Table 1. NJZ>JRIETOU— L) — RROKFER
BREJ)-REEIS (%) [EERV-RREIE (%)

E-X¥EH 98.4 73.5
T EER 98.1 93.7

Bl4 1IR3 . 170 A4 2 fFER S ©—XE-HO Y — Nk 74 ) 7 4 DK T 238 X
N5, i insertsize 235\ Y — F TGV A4 2 Vv DRNTT £ 7 % — eI LA % i
MLCLE>7DTHY, 7477 VREBECEH W7 77XV FRERFLTLE) 2 L
SRS 5,

Fastp: Sequence Quality (Read 1: Before filtering)
F it

. -

- E-XmE

25

20

50 100 150 200 250 300

X4, PV IVIHIO)—=F 274 YT 4 O, XEIOKRT IS A 7 vE L F&E
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Fastp: Insert Size Distribution

5. U — F @ Insert size DA

F72ZNZENDY — F T — XD Insert size D% 5 ICR L7z, 7 Ao v — 2713380
bp FHETH B DITHR L, ©—IEETIE 160bp fHEA L — 2 L7572, 500 44 7 L%
600 ¥4 7 )L ® Reagent kit CTENT 3™ % B IZFG > Insert size TIXIBRIC 72 20 3% 7= 05
b7 —2BICHL, BITCHHTE 27— 2BoEAR VR vEWIFEBPELTL
9,

—H T, ZEDY — F 7 — 2% TG ATCC25922 RO e KRS (Accession no.
CP009072) %L 7 7L ¥ A& LCTSNVsfETZFEML 2L A, BGL 72 8 ik Tk
SNV I &g, v 77 L v RESINCH L Cid 8 Mtk e b 2SNVs 2l & vz, 2
IR DORDERICER I N SNV TH L LEZ LN D, £7-. Assembly fifk d v — XfF
BO/HBETIVT 4 7BB% L R HEARD 25, BT —20ZBRIIRD LR -
720 PEo T, =L Z A TIRA Y — FF A X EDENTDH B 25, SNVs f#
W7z & CIEFRRDERMFONL2 THA S, U —ABHDSTHRT —2DOu ANRKREL 7D
72, HEE T 2MITICHEDLE THERAGELZERT L LIZEFICL T E 20,
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I =T a AN RS ) MR ekl

Version 1.0

5 A RGeS RS R B

) MR — X% ST —

* RERHCREE N2 78 b a Vi L CHEOHWICRYEHTE23D0TH Y,
EINZHIHEOHMWICHER I N2 b DTIEHY T, AERONEF L7 8 b ardlE
WP F VAR ZERZICIVEEINEDDOTEDI Y IHA, HIHINE T THEDEFT
ICHOEEL S EHREZTVLZ OREREZMBINL T2 X0,



1. ffFsE
AK7uabhzui, UL FOBE CEEZSZ LT~ PCR Ek s —7 4 — (NGS) Z VW T=
TaTANNADYT ) MENTEITOZEE HRELTED D THD,

2572 ik : Whole Genome Sequencing of Enteroviruses Species A to D by High-Throughput
Sequencing : Application for Viral Mixtures. Marie—Line Joffret, et al. Frontiers in

Microbiology.September 2018 | Volume 9 | Article 2339

AT LTl R1OEBYT T ay A VA5 ) L% RT-PCR T 5 K> Fragment 1
& 37RO Fragment 2 12431 CHEIRL IV E VDGR FEY % & oH T NGS Z W TH
I BT =B E TG T D, AT mhmUE BRI Z G572 DIZB B MO HiEEFR 1 LY
WAL TS, Tz, K7 ah=a/L THWSRIEZ R 2D LBVFIRT S,

= EVA-4110-F

=» EVB-4110-F

) EVC-4220-F

= C004 = EVD-4112-F
5-UTR |§| VP2 | VP3 | VPI | 2A ’28 2C 3A|| 3C | 3D ”
EVA-7410-R =
- EVB-7400-R 4=
EV-CRE-R Co0s 4=
. Fragment1-EVA,B,CandD EVD-7362-R 4

Fragment 2 - EVB

FIGURE 1 | Location of primers used in this study. The diagram shows the organization of the enterovirus genome. Arrows indicate the sites targeted by the
proposed primers. The RT-PCR products are colored coded to represent the corresponding primer pair. The first half of the genome (fragment 1) is amplified using
one primer pair whereas the second half (fragment 2) is amplified using primers targeting each enterovirus species.

X1 Z& 3k Figure 1 KO HkHE



K1 SEXBOHEN LD ELGTREE

SE R AZ7okaL
WELE R I One-Step—RT-PCR RT-PCR
PCR Multiplex single 2¥E%8
O
Anneling ;R 55°C —&B 45°C

&2 FERARAEYXSWBITR)

HEDESE m A—h— Jd—FNo ZH=E
WEERIGHE SuperScript IV Reverse Transcriptase Thermo Fisher Scinetific 18090050 50/
FEERIGHE Random Hexamers (50 u M) Thermo Fisher Scinetific N8080127 5nmol
FEERLHZE ANTP mix (10mM each) Thermo Fisher Scinetific 18427013  100ul
WEERIGHAZE RNaseOUT Recombinant Ribonuclease Inhibitor Thermo Fisher Scinetific 10777019 5000 unit
PCR EmeraldAmp PCR Master Mix Takara Bio RR300A 160[=1A

1. Random hexamer primer, dNTP, RNaseOUT Recombinant RNase Inhibitor 13ffl/xe $70225
A=A —=DbOZEHAL THRER,

2. Random hexamer primer TiZ72< Oligo (dT) primer ZHWAZLEL TESS, Random
hexamer primer &FE#EL T Fragment 1 O HEEEAS T30, Fragment 2 O HIELEE A
EDBEMAD D, TANARRIZE ST, Fragment 1 ORKEAR FAYKEL, EV-D68D—
RO AN AR TR TERLIRDBINR BT,

3. PRSI PCRIAFELIAN A T 5288 TEDA3, FrlZ Fragment 1 TIFRF AR
FHENDLDTHEE T 528, F7-0ne-Step-PCR #AKEA i F Lidfi#n G5 i EPCRIi - [F]
RFATHOZED ATRETH DAY, CE%%?F%;E%imfh%#ﬁ%ﬂéﬁfgfﬁ”é &,

4. EmeraldAmp PCR Master Mix (3, 1t B 72 U g O IR UIZZOIEMEDME T 3256703
B % HHABER RIS Wolo VFELT-D OIX ACRAFEHESET 5,

2. Rkl
BRI Lyt ic o T ry A VAR E VD, R7 m L Off R CIXRE R iR
REfRNT T 2DIXREE TH D, A7 aha)L CHIIEED DRI T aY A )V ADBE T
RIF3DEFRY, WEEDOMRIX, 7/ DT =X 77 N —T E ik M L WSS
DT A VA BESKR T O (i BOEV-AT1ID 58K) 2 AW CARZ a b 2 F i L,
BERET DRSS ZETIT o7,
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SPECIES A SPECIES D
CV-A2 CV-A4 CV-A6 CV-Al0 CV-A16 EV-A71 EV-D68
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Fragment 2 O 0O

HERH

(o}Ne)
(o}Ne)
O O

SPECIES B
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Fragment 2 X X X
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O 0|0 O
x O

OO
O O
[e)Ne)
[e)Ne}
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3. RNAfHH
QIAamp Viral RNA Mini Kit (Qiagen)ZDRNAHIH v MW Ty 7 a7 A )L ARNAZ %)
G BB 975, Carrier RNAIZ DWW T, WL T CHEZ R,

SULETRCH YN
A7 bzl Tl SuperScript IV Reverse Transcriptase (Thermo Fisher Scientific) (LAF
SS4) TRandom hexamer primer % A\\A 7144 — 11274 SS4/21% Random hexamer
primer, dNTP mix (10mM each), RNaseOUT Recombinant RNase Inhibitor I3f1EL TV 722
DO THEEHEPLEL72D,
FA-1DLBVSOSTRENRAAFRLL , £4—20LFY 65C 55 RULSEI=#%, D7 Th 1
4 K ETALFa~X—kL, annealed RNA 13 y 1Z21ERK 95,



#4—1

Component Volume
50 » M Random hexamer primer 1ul
dNTP mix (10mM each) 1 pl
Template RNA 11l
Total 13 ul
F4—2
temperature Reaction time
65°C 5 min

#5—1DEBV ST A VERL L, annealed RNA 13 u1 HIRA T 5, 5205 TGS
B cDNA Z1ERLT 2,

#5—1
Component Volume
5 X SSIV Buffer 4 ul
100 mM DTT 1l
RNaseOUT Recombinant RNase Inhibitor 1 ul
SuperScirpt [V Reverse Transcriptase (200U/puL) 1 ul
annealed RNA 13 pul
Total 20 ul
#5—2
temperature Reaction time
23°C 10 min
55°C 10 min
80°C 10 min

5. PCRE
O cDNAZ## LU CPCRIG Z1T), 275 SCHRClE, Fragment 1 & Fragment 2 @
primer ZJEA L TPCRZL CUVWAH73, Fragment 1 & Fragment 2008 I E N /252 & FEFR
HPJHEIRN A ONLZERHV N RO LA BT D558 1355280, K7 ubhaL T
!ZFragment 1 & Fragment 2% /7317 CPCREZ1TH, A7 mh=/LCld, FERFRAVEEIEDN D727 o
722 BPCRERHKIC EmeraldAmp PCR Master Mix (Takara Bio) Zff 4%,



5—1. Fragment 1 ®PCR
Fragment 1 OPCRTIZ, # HEEAMENZ &, TA /L ARRIZE > TIR N TE2RN T &N
5. Forward primer 2% CHAD C004 75 EVP2 IZZEH L CV5, EVP2 primer 1. /&
IR AR~ =27 W RR#li ST D primer THH™H, 26— 1D LR UG TR &
TERL, £6 — 20D &M TGS L™, 55N B S TR FEY & I CERIKEI AT TV
4060bpHiI (2SR 2SFBO BN MHERR S Do M2 primer BLFNIFZR10DERY,

#6—1
component Volume
EmeraldAmp PCR Master Mix 12.5 ul
10uM Forward primer EVP2  (Final conc 200nM) 0.5 ul
10uM Reverse primer EV-CRE-R  (Final conc 200nM) 0.5 ul
Nucleotide Free Water 9.5 ul
cDNA 2 ul
Total 25 ul
#6—2
temperature Reaction time
98°C 10 sec
55°C 30 sec X 30 cycle
72°C 4 min 30 sec

5—2. Fragment 2 OPCR
Fragment 2 ®OPCRIZ, =7 ryA/VADHE (EV-A, EV-B, EV-C, EV-D) IZ&VH %
primer N¥725, £7-. EV-A & EV-D OPCRTIE, 7=—V 7 EESE kD 55C T
IR DS AR 2T 80 45°C ITE T LT D, BV-CIZOWTIE, UA/VAKE V=
FRREAAT > CUVRNZ | A7 TR L TIIR SR, OB R TR PFEY & - CRERUWK
B ZATVERET DR OF LR T 5, 1DV RE FHREENIL, £ DPCRTY
3300bp HIf% CToHD, H 5 primer ELFNIZFR10DEFY,

5—2—1. Fragment 2 EV-A ®PCR
KT —1OEBY OSBRI EER L, K7 — 205K TRIGSED,



#£7—-1

component Volume
Emerald Amp PCR Master Mix 12.5 pl
10uM Forward primer EVA-4110-F (Final conc 400nM) 1 ul
10uM Reverse primer EVA-7410-R  (Final conc 400nM) 1 ul
Nucleotide Free Water 7.5 ul
cDNA 3ul
Total 25 ul
K712
temperature Reaction time
98°C 10 sec
45°C 30 sec X35 cycle
72°C 3 min 30 sec
5—2—2. Fragment 2 EV-B ®PCR
K8 — 1D LBV IUSTHIIEZAERLL . K8 — 2D/ TS E D,
#8—1
component Volume
Emerald Amp PCR Master Mix 12.5 pl
10uM Forward primer EVB-4110-F  (Final conc 400nM) 1 ul
10uM Reverse primer EVB-7400-R  (Final conc 400nM) 1 ul
Nucleotide Free Water 7.5 ul
cDNA 3ul
Total 25 ul
#8—2
temperature Reaction time
98°C 10 sec
55°C 30 sec X35 cycle
72°C 3 min 30 sec

5—2—3. Fragment 2 EV-D ®PCR
FKI— 1O LBVETRRAVERR L, &9 — 2054 TRIGEE 5,



#£9—1

component Volume
Emerald Amp PCR Master Mix 12.5 pl
10uM Forward primer EVD-4112-F  (Final conc 400nM) 1 ul
10uM Reverse primer EVD-7362-R  (Final conc 400nM) 1 ul
Nucleotide Free Water 7.5 ul
cDNA 3ul
Total 25 ul
#9—2
temperature Reaction time
98°C 10 sec
45°C 30 sec X35 cycle
72°C 3 min 30 sec
10 4 primer OELH|
PCR Primer name 57 -3 Sequence Position
Fragment | EVP2 CCTCCGGCCCCTGAATGCGGCTAAT %1
EV-CRE-R CGGBRTTTGSWCTTGAACTG %2
Fragment 2 EVA-4110-F AARAARTTYAAYGAYATGGC 4110 - 413073
EV-A EVA-7410-R TTTGCTATTCTGGTTATAAC 7410 - 739073
Fragment 2 EVB-4110-F GGCGNTGGCTYAARCRAARG 4110 - 413074
EV-B EVB-7400-R GCACCGAATGCGGAGAATTTAC 7400 - 7378%4
Fragment 2 EVD-4112R GGCTAKCMCAAAAGATWGAC 4112 - 4132%
EV-D EVD-7362-R CCAAKTRACCAAAATTTACC 7362 - 734275

%1 EVA-T1 MAD-72341-04 (LT719065) : 452 - 476

CV-B4 E2 (AF311939) : 450 — 474
EVD-68 Femon (AY426531) : 445 — 469

%2 EVA-T1 MAD-72341-04 (LT719065) : 4418 — 4437

CV-B4 E2 (AF311939) : 4375 - 4394
EVD-68 Femon (AY426531) : 4390 — 4409

¥3 EVA-71 MAD-72341-04 (1.T719065)
%4 CV-B4 E2 (AF311939)
¥5 EVD-68 Femon (AY426531)



6. BT HEPED DR

Fragment 1 . Fragment 2 N ZNDOPCRTELN-BIn IR EY #ERIKEIL . R
NURDFBOLNDDHERR T Do IRAI SR AR BNTZE, QIAquick PCR Purification Kit5
2Lk, HL<IX AMPure XP (Beckman Coulter) |ZXAMRE — A A1TH, £7=, FE
BB SRR SN AR IER R RO I TR, B s g EY &
Nucleotide Free Water%s CofFREE AN 3D & TR TRAA KT HZENTED, B/ IE
B BA XU RO OIS BRI L EQIAquick Gel Extraction Kit
(QIAGEN)FEZ HIWC R ZATHOZ LT ARRIB IR LMCE DS/ A7 —F R a A 2 03
T&D,

7. Fragment 1 & Fragment 2 O&{sHEIEEMDIRE
FE8L7- Fragment 1 & Fragment 2 OE{sFHEIREYZ Qubit dsDNA HS Assay Kit %
TDNAMEEZNIET D, Fragment 1 & Fragment 2 TlRIFEEDEEIZRAIISGHREL TRE
T2, BEOBAAEZRIRFIAAT 355613, MR CRRRE OHREIZHRL TR\ Ak
[

8. IA7 TR
Flaa o A VAT ) DR T )L (ENLGYERFFE TR R AR ) Mgt 2 —) 12
TLHEEN TS NGSTA7FVFHEL (QIASeq FX) DFIEIZIENTA T SV FAEATTH,

9. v—r Ly
lumina NGS O~ ==7 JWZHEW, TA T IV EFHIRL, 1—R o lle—Rd 5,

10. 7 b7 — 2k
55N 7- Fastq 7 —2Z A WTH LT 21T,

R
1. Z<L D% Tf#i L TV APrimeScript RT Reagent kit (Takara Bio) . LunaScript RT SuperMix
Kit (NEB) O 3BT 727 23 B,

2. EVP2 primer (F, F& FIRHRARR H~ =27 /WZREE S TOHVP4-VP2-semi-nested
RT-PCRD1st PCR T ST\, JEDILHRIZLL FD &Y,
Rotbart, H. A. Enzymatic RNA amplification of the enteroviruses. J Clin
Microbiol 28, 438-442, doi:10.1128/jcm. 28. 3. 438-442. 1990 (1990).

3. Fragment 1 & Fragment 2 CTRiHEE N2 A%  Fragment 1 PCR®D primer B . cycle
3. template A Z L TR ZFIEEL T\ D,



Appendix
1. A7\ } 2)LT Fragment 2 @ PCR ¥liEA R D& 1 1) 2 U ED—f

T—F% v 77N —7HNOREEICE T, A7'm b 2 icgl# L 7zal B 2 i L 72 FRic
Fragment 2 OIEMEA % O N7 WX DR X N7z, T Vo7 —RICHE W THEL 553 %
i L 72554 @ PCR MR IC D W COHEFI 2N 2 O Tt 2 T 2 R0 SF i s ik
WV, B, RNA I E T3 3. LFEBROFIECEBL, FHLZ7 74 ~—KHDFE—D D
DTH%, £/, WiLlZ EV-B ORFEDHEICEWTDOAEMLZDDTH 3,

1-1. RS S X OB

PrimeScript II High Fidelity One Step RT-PCR Kit (Takara, #R026A)

1-2. Fragment2 EV-B ®PCR

RKS1-10 & B Y RICHBW 2K L. RS1-205MFTRIGT ¢ 5,

#S1-1
component Volume
Nucleotide Free Water 3.0 ul
2 X 1 step High Fidelity Buffer 12.5 ul
PrimeSTAR GXL for 1 step RT-PCR 2.0 ul
PrimeScript II RT Enzyme Mix 0.5 ul
10uM Forward primer EVB-4110-F  (Final conc 400nM) 1 ul
10uM Reverse primer EVB-7400-R  (Final conc 400nM) 1 ul
RNA 5pul
Total 25 ul
#S1-2
Temperature Reaction time
45°C 15 min
94°C 2 min
98°C 10 sec
55°C 15 sec X 40 cycles
68°C 1 min

10



1-3. PCRAEHE D HH#K

7\t a KXo FE (LU, Rk TFEE L 72 Fragment 20 PCRAEH % [XIS1,
PrimeScript II High Fidelity One Step RT-PCR Kit (AN, #GEE) %M L CHEME L 72 PCRAE
REMS2ICRT, b, BEEEIFEER TR O R T O %@ K L CTEMEL 72, KB
DA FE X ZNZNE—RETH S, ZOMEEIT 1 DA TERLZDDTHY, i
XERR O T 2R DE W IIF R I LTy,

3k bp

BS1. ATOPIUAEVERELIZFragment 203k &)X

<43k bp

<S2. PrimeScript II High Fidelity One Step
RT-PCR KitZzfEFU TEMUZFragment 2Dk ENX]

11



R CHIBRR TS - MEES1, 4,7, 13100 0 THY BMIEA R S e, — 7 CIFF
B D BEIER I N, 72, KITIHRL TR WA, Fragment 1ISD W T [A] URd3E
THEEL 72 & 25, BERER SNz b oD, RETHEML 2R XY I RIIES %
2o 77,

12



it 7 LA DNA 74 77 U {Efl~=—a2 7L
QIAseq FX DNA Library kit

Version 1.0

st 5 A= A e i e ] 7 e o b B P B 2

) MR — X% ST —

* Kv= 27 VONFICET 28R Muwibeld, Tidos /) oy —Fv 77—
TRA=V 7Y A PMGICEEG L ET,
genome_working_group-ml-bounces ¥ chieiken.gr.jp

(¥ Z@ICEHELTLEET W)

* AERHCEHE I N2 70 b a v BB L UCHAEOHWCRVEHTE 200 TH Y,
FAZHEOHINICHEHEINE I DTRHY THA, ABFHONES L7 a b arDIl
LUHEFZ VAR ZESFEICIVEEI NI DOTIEH Y A, HHINE S THEDET
CHOEEL S EBREZT W2 OFEREZMBINL T 230,



LRI

- WIRRPERE (2025423 H 19 H)



77 L DNA 9 4 77 V) {F8lFIE D E

Fragmentation

(77 2 DNA D Wi {LALED)

Adapter ligation
(FVYTANANDA YTy 7 AL T X T2 =D 5)

:

Clean up and Elution

(747 —v a viROBEROIELR)
Library amplification

(74 77V @ PCR #ii)

:

Library size selection
RKe=aT7 VTR, WY —XICX3HELT o =27 VERGKEI 7 AV LIc X 3
Tk fie L 7.

7477 ) DR, ENMRERR

:

FTATIVEM, ANIFL—FvHF—DTV



1. #H&E - X8

AL THFEM
® DNeasy Blood and Tissue kit (QIAGEN)Z  [F] %5 i
® QIAseq FX DNA Library Kit %ff (QIAGEN : 180475 %)
®  Qubit dsDNA HS Assay Kit  (ThermoFisher : Q32854 %)
® Agencourt AMPure XP Beads (Beckman Coulter) [F]%5 5
® Jlluminatk > =7 v v 7% v b (300-cycle DL ER[REZR D % H#ELE )
® QIAGEN t: Buffer EB
® R0%T X/ — A (FAFHEL)
o HEEMTYVFa2—7 (1.5ml)
® 100mg/mLRNaseA (=vyKRv¥—v) [EZEH
@ T7HhHu—xS (=vXRvy—v) % [FH%ER
® X10,000GelRed (=vFv¥—v) % [F%EMH
® 100 bp DNA Ladder (%4 7854 4) % A%
® X 1 TAE buffer : g%
® FastGene 7HHE—R TANRYFhyX— (AR 24T 4 7 R)
® QIAquick Gel ExtractionKit (¥ 77 v) % [F% M
® 3M fiEfET b U v LKA (pH5.0)
e fy7u,)—n
o EL - BRERSE
®  Qubit Flex Fluorometer (ThermoFisher)
® llumina k> —7 v ¥ —
® PCR Thermal Cycler &ff (b —F U v FOREFIHEER D OPEE L)
® AMPure XP fEEHA A % v F (Fast Gene Magna Stand %)
o HbI—@OH: FL—FEME RevEy )
° 8;‘@7"1~7Fﬁ%51«>i96well7I/~I~FH7’/1/*7U"/7
® FHEXUKEIZEE : MupidR-exU (RSt 2= v F) &2 WIL[FEFMG
® [EDFIVAANLIA—Z—FAS-V (HRYzAT47R) H5ITFA%E
®  Z OthEAN i R E B AH



2. 77 1 DNA Wit

2-1.

77 2s DNA filit Gl

BFRICIG U 72 0] 7 158 5 CREE L 2R Ic D W T s/ ADNA i35, —fil& L <,
DNeasy Blood and Tissue kit (QIAGEN) % {#F L 7z /5L &N 5,

iEEE L 2 HR %2 B L 180uL @ Buffer ATL Tl v F 2 HEET 2 (77 L5
PR DA F AT CHEEBMR DO 720 IBID 27 v 78008 L 72 5, FilliE ¥ v
PO 2T ARSI,

Proteinase K 20 pl Z#HAE, A7 v 7 ZE(E L GRI L. MR ERICAET 5
T 56°CTA v Fax—+T23 (1FEH~—,

4L @ RNase A (100 mg/ml) ZFM LA AT v 7 ZEECRAL Zik (15 ~ 25°0)
T2 WA vFar—-1+93%,

15 BRIARAL T v 7 ZEMT 5, 200 ul @ Buffer AL 245N L. AT v 7 2#EET
T BT %, 200uL DT % —n (96 ~ 100%) %% v FAiCHML, HUFR
Ty 7 AEECT IR 5,

RAEW B L 2B % &) 2, v MCHffEhTw a3l v2mL 3L 2y
a v F 2 — 71 ® DNeasy Mini Spin Column (%3, 6,000 x g (8,000 rpm) LA LT 1
SRR OEET 2, ATO A-7-aLv 7y avyFa—T1kET5,

DNeasy Mini Spin Column Z# L\ 2mL 2L 27> a3 vFa2a—71HEL, 500 uL ®
Buffer AW1 % 7§/, 6,000 x g (8,000 rpm) LA LT 1 LR LDEEST 2, 2D A
olavZyavFa—T3ETS,

DNeasy Mini Spin Column Z# L\ 2mL 2L 7 ¥ a3 v Fa—7IKHEL, 500uL
Buffer AW2 % #iN#%. 20,000xg (14,000 rpm) T 3 Z7fili#.0 L T DNeasy X v 7'L
VEWGIREEDL, DD AoTzaL sy avFa—T 3BT,

DNeasy Mini Spin Column Z#TL\» 1.5 mL ¥4 7B F 2—7IE L, 50~100 pL O
Buffer EB % DNeasy A ¥ 7 L v FICiRINT %, Eifd (15~25°C) T1 o4 v ¥ =
_R—} L7, 6,000xg (8,000rpm) LA LT 1 0RO BEL., 7/ 4 DNA ZiEH
35,



[# 7 2 DNA O 58 3]
- T A E— 2T VELSIKEICEIC 10 kbp ML EDOE S FDNA A I 2 (TRZR)

///' d T av ‘\\\

NanoDrop %5 D73 KT OB EERIE A ATHE T H IE, A260/A280 28 1.7 LA ETHB Z &
ZWERT B & X\, 7272 L. A260 7> HREL L 72 DNA JERE 138 D Qubit ic X 2 HIERER & 13X
—E LRI L A%\, DNA EEFSIE, Qubit FDHEFE%E T A DNA EBE % IE
TEICEBATRE AR DMIERE R ZITCICT B &, 7272 L. A== o 743 Qubit Z i L 728
SR ICHE D WTE D | Qubit LA D A % v 2 55 IZIRE R E I D W CERRTICHRET 3

Q:&%Tﬁi‘%@“éo /

(Z#M  KESE ATCC25922 ¥ DNA @ 7 4 1 — X 7 VB kEf)

® @ w2 JCY VREDZEME 2 100V, 30 7

KBNS ¢ Mupid-exU (X254 754 F)
LR ) 10000 7kE) Buffer : X 0.5 TBE

1500 |8 - 2000 | B 77k ¢ Gel-Red

1000 1000 T A — RERE 29

M1 : 100 bp DNA Ladder (% 71 754 #)
O~@ : KBHE ATCC25922 #

M2 : Wide-range DNA Ladder (X% 71 7 N4 )

(bp) IINOR®)

500

100 100

2-2. DNA EEHIE
Qubit FRFEZ v, LR HEREHE ICRE > CRESHNE 217 9 » Qubit TOHEEHIFHSS (Out of
range) & 7o A ILEEARL CHMIET 5, 7/ L DNA I, BufferEB (QIAGEN) T
20ng/uL ICHIRL. 74 77 VIERICH W %,

(3R] A — 7 —fHFEHE T, Qubit ik3iZ 6 » AILE LTI N T3,

BAEH] -

(]
Qubit dsDNA HS Assay Kit (Thermo Fisher Scientific)
Qubit Assay Tube (Thermo Fisher Scientific)



GR)

T (Qubit HIE FNERFMEX) % 5% ic, HEHENR (standard #1, standard #2) & A4 C %
HIE T % 23 D Qubit working solution % #fii 3" 5, #{AE%Z n & L T, Qubit Reagent n+2
uL. Quant-IT Bufer 199 X (n+2) uL #i{B& 9 %

Qubit ¥ = — 7" 2 AKIZ Qubit working solution 190 uL % /3£ 3 5,
Qubit DNA HS Standard #1.#2 10 pL % fill 2., vortex L | %= C 2min i
THRIEMOHEZTT .

i& 7% Qubit Fluorometer

DNA # ¥ 7V 2 uL I Qubit working solution 198 uL Z flll 2. vortex L. Zifd T 2 7 fEl#f
&% Qubit Fluorometer CHIE T 5,

Qubit;‘E!JE%EJIEFEﬁﬂ@
s b Standards 12
Qubit dsDNA HS 53

ﬁ 10 uLN {0 uL
190 uL = 200 ul
1x (n#1)ulL
Qubit dsDNA »
HS JyJ7 DNA++ 7
199 x(n+1) ulﬁ
Qubit™ 2uL ¥ 2 uLN 2 uL \

Working
Solution 198 uL

AlE

n=8FEY > FE + EEE 25 ?’r“ ,E 200 uL

(¥—=%7 4 v ¥ ¥ —% Qubit 2.0 Fluorometer 77 % 1 7" % £E 1/EX])



3. 9477 Y/l

QIAseq FX DNA Library Kit  (QIAGEN)

* A= T AT, Fy bDoFubaro 12 27 —VCERMT 3,

* Clean up and Elution Z R T2 Ko7V 7wy 7 FCEMET 5,
KBRAEE DL EE TR TOEEICOWT, H£¥ AKX — 1 v 7 XX AMPure Beads % 8 &5
2—7ICHERSNFELTCEE, 8$EEXY PEHOTIRIETF 2 —7ICHiE - ¥Ry T4 v 7
Ty v IEoOREZECHEOANTN, a2V EZIA—va v ) RTPEHTE 5,

a I

AREFHIET X T2 =PMECEYVTHY, TLITL =+ —ATHEZINZ 96well 7L —
FICA2TWw3, K7abanid 12 27 —ACET28%BE TXA74—2B%2EMAL A&
Wiz, —EFRLC 8T 2 — 77k EHIOARICHE L CHHEMRAE (20CUT) LThE,
DESZIWMOHUCHERAT 2 L2 MET 5, 2720, RKICXET X7 2 —AL0ET
RexPi<7z® 96well 7L — + O ORFIIMHATH Y, £z, TAITL— P 2B THAEI
\\?%ﬁ%@%tﬂ%@@&%%%5lko <//

3-1. Fragmentation (7" / Z DNA O {LALER)
cH VY TAGD 02mLPCR F2—7 HLLIT 96well PCR 7L — + #HE
+ TECD Fragmentation YA X — I v 7 A% %V IV +a KIG7 L 70 b X 5 IciHl4+ 3,

Al wnE (1 BEH2Y)
Nucleotide Free Water 15.0 pL

Fx Buffer, x10 2.5 uL

Fx Enzyme Mix 5.0 uL

Total 22.5 uL

KB DO- AR — Iy 7 IRV T v 7 RHEE

VAR —I VI A% §HEF 2 —TIC 25Ul TO5ET b,

* 20 ng/uL ICFHBL L 7- DNA &% 2.5 L iz, 8=y FOHE Y Z 10 uL ICHE L T
10E Ee~xy 74 v 2743

RV VATV Y= AF [ 7T =ity b L, UTONMIGEITY



4°C 1 min

32°C 3 min
65°C 30 min
4°C 1 min

X be— MYy FIRESZEHEATRE B CH AL 80°CICERET 5 ((ERZH)
X OEEHERTIC 70 77 L&A L, 4°C T pause LTHL & LW

T, $CICPCRFa—7 2RV E Yy LKEDTAI ZTuy 7 FITEL,

- B

QIAGEN D~=a27 A Tidbt—1t Y v FIEIF 70°CLEHMIN TV, Tlge—+F U v F
PEiRDEE. 32°CD Fragmentation O TIRICHE R 2720 TH 55, A7 b a1
SARS-CoV-2 D7/ Lfffi< == 7 M OFL#EICfiiv: 80°CL L7z, Uy FMImEAZEETE 2\
BREDOEGA T, 32°CRIGH, Vv FE)ZFIL T, 65CORTFT v Fickh>Th o) v F%2H
5 EEHERTZ, £, Vv FEER 70°C~105CEE TRIG X B 256 oW F Lok
@rﬂ’ﬂ”ﬁﬂﬁ%%iﬁ:%}%?—ﬂ & LCE#E L T3 (Appendix X 1, 2), /

3-2. Adapter Ligation (% ¥ ZNA~DA VT v 7 AL T X7 X —Dff5)

Al wnE (1 BEH2Y)
Nucleotide Free Water 7.5 uL

DNA Ligation Buffer, x5 10.0 pL

DNA Ligase 5.0 uL

Total 22.5 uL

fC Ligation v A X =3I v 7 X%V IV Bra G 75 X OB L, HrL v 8
F a2 =71 25uL $ONET S

ST BT X T2 —%25uL A, BEle =y 74 v 7

Fragmentation 2 DNA Z4& (25 uL) iz, vy 74 v 7 Q0[ELAE) T+
M35,



AV RV =< AF [ 77—ty b L, UTORIE%ETTH

20°C 15 min
¥e—1F U v Fid20°Cc, L IFRBKT 2
SGREGRHEERTIC 70 777 L% FfR L. 20°C T pause L THL & Lw

FOGHIC Agencourt AMPure XP beads % i3 2> © i i L T <

/ EBR \

DNA Ligation Buffer IZIEH ICHMERE WA D 7=o, LT OFIH T 1C Mixture Z B AT 5
LT 5, TNODRAVATIDEERTIA 7TV OEBMKT T 5,

* Nucleotide Free Water & DNA Ligation Buffer, x5 ZE &%, ™A T v 7 A THMES L 7214,
Ligase #/MMxCEX vy v rdHb0niiv~<y 74 v 7 CiRAL Ligation YAX—3I v 7 A& L

\j@mﬁéo //
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3-3. Cleanup and Elution (f#fPEe —X¥EH 2 [mlic X 2, KKIET X 72 —EDFRE)
(FEF23d0)
Agencourt AMPure XP Beads (Beckman Coulter)
80% T % /7 — v (RS
02mL Fa—7H~7 3y PRAZVE (HRY 227 4 7 2tk7 &)
* AMPure Beads % ZEmIC R L T <,

< 1[EHDFEH>

* AMPure Beads ZBfEiRFI £ 7213 R v T v 7 A CHMBEM L, JEEICILA TW 35 e —
Axg—Lx 225,

- AMPure Beads % 40 uL. (0.8 f5 &) FoMMz. ¥y 74 v/ CRAIT 5,

- BT 5 rEIERHE T 5,

32y PRAXVFNICHREL 2 MEE (LEXZ )V TIChs3ET) FHET 5,

B =Xl X 5 i BEERIY RS,
*Fa—THARXVFICHRELZEE, 200l D 80% LX) — L% R 5,

- 30 MREERER. RiEZEYBR <,

C IR AR R HER YRS GE2ED,

cFEZRE 74y P ECT3pMIBEEHE L. E - X 2RI ¢ (BRI T EHER),
cFa—TDERICE ST X = ERERL,

cFa—T k<A PAZXYERLED H L, 25l @ buffer EB ZH1Z %,

CERy T4 VIR AV VRAT VTS,

KIZOBEBEOE —XFEE VLT, PHLOLbVWDTILSERY T4 v 7352,
s~ 73y P RZ Y FICEKEL 2 MEERIC BERRINT 5,

< 2 [H OfEH >

* AMPure Beads % RV 7 v 7 A CHMEMT 5,

- AMPure Beads % 27.5pL (1.1 f58&) 3>, BEUXL 7z Bz, BRI 5,

- T 5 SrEERE T 5,

w32y PRXVFNICHEL 2 MEE (LEXZ ) TICkRs5ET) FHET 5,

s B =Rl is v X i EIEERRY BRL

cFa—T ARV PICRELLEE, 200Ul D 80% L X/ — i HIZA b,

- 30 BMFHER. EZIY R,

C IR VSR EER YRS GE2 R,

- BEERRE vy P EC3MEEL, © XRS5,

s Fa—TDRICEK Tz X ) — A ERD ERL,

cFa—T %Ay PAX Y EFPOHYE L, 13uL ® bufferEB 2% %,

CERY T A VIR RAEVEY VT B,

Ay P ARAZ Y FICHIE L 2 oEEHERZIC BiE % 1175 pL BT 5,

11



3-4. Library Amplification (7 4 77 Y @ PCR H¥41ii)

Al wE (1 BEH2=Y)
Primer Mix (10 pM each) 0.75 pL

Hi-FiPCR ¥ A X —3I v 7 X, x2 12.5 ulL

Total 13.25 uL

+ F§d PCR v R X =3I v 7 A% Y v IAE+ a RIGTHE L ERAZRAY Y Xy v,
* 13.25 ul % Cleanup and Elution TAH L 7249~ 7 L1175 L) i@ ML vy 7 4 v 7GR
35,

CACVRA VBT AT T—1ky b L, LTORIGETT D

98°C 2 min
6 cycles of
98°C 20 sec
60°C 30 sec
72°C 30 sec
v
72°C 1 min
[ (ER] c o TREKR BEKICO VT, 20CIREFEEETH 5, ]
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4. 7477 V94 XL I aV

A7 7)ORHEBELTHA XL 7Y aViZZDH%D Run OFERICKECHET S, K
R aTATIET A AT VESKEIRO 7 AT i LIc X aREETTEE. ¥y PO
X7 b avic#E Ut e — X X B EZREHET 5,

2B, ATRETIZIEIC Index IC X 384 v T A DEEHDBET LTWbDT, HEy v 7

7=V L TEITLTHR, 272 L, ZDRBRIEEER Y v TV DRESL 24 Y T 4 1220

TIBREEAT & 2 D CHEBELBLETH S,

a - N
ENZTNORBEGEHRICI->THEONAEZY) —FT —Z20HEPL, FEALZELCODVTIFERD
Appendix THEELL T2 D TEBLLDFELXRMT 2 0DSFICL TnhEE LV, 7L,
e — X% L 72158 /775 Cld Bioanalyzer % MultiNA, TapeStation D, ¥ ¥ &7 VU —
BRIKENEED A X TIRWHEEEIC L 274 77 ) 34 XOBBBVEL 5720, 21 b D%

kﬁ%{%ﬁ LT Tl AY ) LI X 2585 K2 B IR 2 L 2H#3E 3 2, /

4-1. BRIKENICX 272400 HL (42 =X ZERT 384137
(FAET2dD)
TAYIY L N7 v A4 v 34— % — : BLooK LED Transilluminator (GeneDireX) %
%5 (DNA BEOBLSA S UV A 3 4 — & — [ 3JEHELE)
THuo—2S (ZyRvy—v) % [FE%ER
X10,000 GelRed (= v Ry —v) % [FA%EMH
100 bp DNA Ladder (£ 71 754 %) % [A% &
X 1 TAE buffer : FRFFHEL
FastGene 7HH—R ZANVY Ay Z2— (HRY 24T 4 7 R)
QIAquick Gel Extraction Kit (¥ 77 ) & [A5E4
Ay Ta,)—n
(TN DRI )
#ARVLIC X o> TIKEN T 2B ED L 72D, BD D V2 FHlT 2 L v, FAEne
B TEILEFE VI WO T, P TEIRERO R T 2,
* X1 TAE buffer & 1%HEED T H v —2%2EET 5,
- EBTL VY THRET S,
- 50°COHIRAKME TIRIR S %,
- 1/10,000 & D X 10,000 Gel Red % 1EH 3 %,
C A= LEITETIAA—A—ICH L, HE 2 E T,
BT AmAIL T, Sk eicEbE 5,
ca—LEA L, RELTRIET 5, XHAFERET 2,

puf
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(PCR EEP) D 1K)
PCR &% D&Y~ 7w (25uL) 1T X 6 Loading Buffer % SuL il 2 %,
U INICT T T4F 5,
ffj¥ 4 Fd~—H—1 —IiC 100bp DNA Ladder % 15uL 7 77 4 3%,
100 V. 30 7[R EEVKEN 3~ 5,
TN—=F4 PDA NI =X — L CHRENGEIHERT 5,
500-600bp D% A4 X &YV H L, 2mL~4 717 F 22— 7T %,
(FastGene 7H a2 —R TANY Fhy Z—%FHn5EE L)

TR
XERI v T % T AT 2853, HlAEeE% 36uL £ 725 X 5L, X10 Loading Buffer
ZAULMATHALRY AT F54 5328,

(QIAquick Gel Extraction Kit % F\»72 7 2> 5 © DNA fhH)
YoHLETAVZ T4 ZOERZHET 5,
HELZEEDO mg % uL & 2T, 358D BufferQG ZMACHNLT v 7 XT3,
50Coe—F7ay 7 ECRTARLT v 7 2L AR5 10 EEMRT 5,
ARG AL v I, 0% L o553 3M BEEEF M V) v 2OKER%E
I0uL MMZCHRAT v 7 AT 5,
TNEEEFRIBEDA Y 7Tu ) — A B MATRLT v 7 2T 5,
QIAquick 7 7 TR L 7= v T v ANCED (10,000x g AL 15) 35,
AWEET, BEaL sy avFa—T7 RT3,
Buffer QG % 500uL ATl (10,000x g L b, 157) 35,
AWEET, BEaL sy avFa—T7 RT3,
Buffer PE % 750uL A#LCiEalr (10,000 x g LA B, 143) 35,
AWEET, BEaL sy avFa—T7 RT3,
77 LD A nE sl (10,000x g AR, 157) 2,
AWEETC, 15SmL D~Af 70 Fa—T7 %W 5,
AV 7L v OFYIC 30ul @ Buffer EB 2L, 1 2 [RliEHE S 5,
BEOLTCYA 70T 2—7HITEH &7z DNA 2 [EINT 3,
TR L7274 77—k, -30°CT 1 7 ARRERE A HE

14



(BEX  KBE ATCC25922 ¥RIC 31T 2] v H LR D 7 L HEi&RH])

(bp) (bp)

500 g 500

KUV HLAT AU HLE

7477 V%% v b QlAseq FX DNA Library UDI-A Kit

VKBNS 100V, 30 73 VKEEEE © Mupid-exU (X7 754 )

VK& Buffer : X 1 TAE TH A —REE 1% #Gel-Red St

YOoHLHAF 7 v 24 A I 42 —%—: BLooK LED Transilluminator (GeneDireX)
TNVHY R— tFastGene 7THHE—R ZAN_NY FVhvyE— (HRY 24T 4 7 R)

M : 100 bp DNA Ladder (£ 7 734 )
DO~@ : KIGH ATCC25922 ¥k 7 4 75 1

4-2. € — K5 (4-1. BRKEBIC X 372910 HL 2BIRL 2B ERFE)
Agencourt AMPure XP Beads (Beckman Coulter) %5 [R5/
80% T & / — v (FHKEFHELD
02mlFa—T7H~7 A2y bRAZVEF (HRKY 2274 7 2tk &)

- AMPure Beads # EiRICEE L CTE <,
* AMPure Beads ZHxEIEF T 713~ 7 v 7 2 CTHoEMT %,
- AMPure Beads % 30 uL (1.1 f58&) F2oMMA. ¥y 71 v 7 CRAIT %,
- R T S S fEERE S %,
c 2Ry PRAZ YV FICKEL EENEELT 2 T2 ERERET %,
s E—=XRIfilii e X o iR BR L.
T a—TEHAZVFICKELZEE, 200 L D 80% T X/ — L% IR 5,
- 30 MIERE L. RIS ALY BR <,
C IR =V RS G2 ED,
- BiEERE, vy b RT3 MEE L. ©—XREEI D,
s Fa—TDRICHE TR ) —AEIYFRL,
15



cFa—TkR<IAy PAZXYE2LHY HI L, 30 uL @ buffer EB 212 %,

Ry TS VIR, AV VXY VT D,

s =74y PRZ Y FICHKEL 2 oMEERIC BEERINT 3,

* Bioanalyzer ° MultiNA £ D ¥ ¥ v 7 U —EBXAVKEIZEE DO A X TETEEEEIC L Y 74 77
V3 A X0 eiER L, PRz iEz s <,

T L7274 770 =, 30°CT 1 7 ARERERE

(ZEK v — XD 2 X T )

Lower Marker FRIE Upper Marker
(25 bp) (456 bp) (1500 bp)
/ Z /«\\'\ \
/ \
/
/
/ \
// \
/ \
A / M\

fifi FHB&FE : Agilent 2200 TapeStation (7L v F -« 727 /a3y —)
ffifH % » I : High Sensitivity D1000
SR v T s KEGH ATCC25922 ¥ 4 777 Y

16



5. 9477V EE

5-1. Qubit IZX %74 77V DNA EEHIE
(EA%]
Qubit dsSDNA HS Assay Kit  (Thermo Fisher Scientific)
Qubit Assay Tube (Thermo Fisher Scientific)
(GRE)
K=z =2 TN 72— Qubit HIEFNEFMEX %% 1, FEHER (standard #1, standard
#2) & R T % HEIE T & 2R D Qubit working solution % #{f 35,
Qubit 1 F = — 7" 2 AKIT Qubit working solution 190 uL Z Ml 2 5%,
Qubit DNA HS Standard #1.#2 10 pL % fill 2., vortex L | Z i C 2min #H& % Qubit Fluorometer
THRIER OMIEZAT I,
FE8% D DNA 74 7 7 U 2 uL I Qubit working solution % 198 uL il 2. vortex L. =
i1 C 2 /[ EHE R Qubit Fluorometer CTHIE T 5,
Bk 17477V 0 VIRERENX] 2T I4 77 ) EviRE2EET 2,
Buffer EB (QIAGEN) T4nM & 7253 X 5 ICHHT 3,

5S4 75 ) DEAEEHER
FAT 7Y EAPEE (M) =
(7477 VEE (ag/ul) x 1,000,000}/{7 4 77 V) OF¥EH 4 X (bp) X660}

%1 : 500-600bp DEHIFH T ALY L 21T - 7254
7477V EMRE (M) =
(7477 VEE (ng/ul) x 1,000,000}/{550 (bp) X660}

Bl 2+ v —XAEEE XX T T O hIiEDS 400bp 72 o 7285 A
FA4 77V ENEE (aM) =
(7477 VEE (ng/ul) x 1,000,000}/{400 (bp) X660}

4 . N

ER
BHINATA4 770 VIRED 40M ICH 72 2 WIBE X, 20M 172 % X 5 I Buffer EB TR
L. [6. 7475 )25 Run BIf% : MiSeq TD Run B2 - #RIEE] iIcH VT 2nM %
YA L2z FIEICKE 2 2 L SA[RETH B, 7272 L. £ DEAIE. FFFIC Run 3 % & T Ok
\\?mMKﬁﬁiéﬁgﬁ%éo //
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5-2. gPCRIKIC X 2 ER GEEIIfTbR\)
a - I
Qubit TOERMTHERY DT —213B[oNhhr>HE. LOBEORVWERIETH S
qPCR L CTOERZITV., RRAZHEET 5, qPCRIEE L TR, AV IF v —F v I —THWDL

NTWw3Ps5, PTEANZ X =7 v e LETROF vy P SEBERGEE N TS, Kv=27 1
T3, Itokawa 5D qPCRIEIC L 2 74 77 )V ERBEZEHT 2 (5221),

\https://www.protocols.io/view/illumina-truseq-library-quantiﬁcation-with-qpcr—p-éqpvrddngmk/v1 /

UltraPure&trade; Salmon Sperm DNA Solution Thermo Fisher #15632011
PhiX Control v3 Illumina, Inc. #FC-110-3001
PrimeTime® Gene Expression ¥ A X — I v 7 A Integrated DNA Technologies #1055770

- Salmon sperm DNA % 5 ng/uL ICFH#3 %,

Al AR (ub)
Nucleotide Free Water 9,889

1 M Tris-HCI, pH 8.0 100

0.5 M EDTA 10
UltraPure DNA Solution 10 mg/ml 5

Total 10 mL

- |7 Salmon sperm DNA (Sng/pL) Z M L. PhiX = ¥ b @ — Vv OFHRARINZAFK T 2,

50 pM 100 pL
5 pM 100 pL
0.5 pM 100 pL
0.05 pM 100 pL

- Primer & Probe Mix (20x) #Ff#l4 2,

Probe 5nM
PS5 primer 5nM
P7 primer 5nM

Double-quenched probe  (IDT) :
/56-FAM/ACACTCTTT/ZEN/CCCTACACGACGCTCTTC/3IABKFQ/

PS5 primer: 5'-AATGATACGGCGACCACCGA-3'

P7 primer: 5'-CAAGCAGAAGACGGCATACGA-3’

« 74 77 Y % Buffer EB T 100 5% 7213 1,000 f5Ic AR L TH <,

18



- gPCR

Al e (UL 1 kB 72 0)
Prime Time PCR ¥ A X — I v 7 X 10
20x primer & probe mix 1
Nucleotide Free Water 8
#RZ7 47 7Y or MM PhiX =¥+ 1
a—)
Total 20 wl

95°C 2 min

30 cycles of

97°C 5 sec

62°C 10 sec

68°C 15 sec

CEBONERERIOTA T TV OELEE (M) 2EHT 2,
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6.

74 77 Y ZHF Run BLR

MiSeq DA —F VY v i3 V2 & V3 THERO T 77 A IBERER S, iSeq 100 b &0 72%

=ty OHBEREII TRROEY TH %,

>

MiSeq Reagent kit V2 : 10pM 2> H X U, 7 7 A X —E % 1000-1200 K/mm?2 IZ 7z %
X9, Bk CRibfb T o T DX\,

MiSeq Reagent kit V3 : 12 pM 2> 513 U T, 1200-1400 K/mm2 iC 72 % X 5. &Khiik <
BELZIToTW L DA X\,

iSeq 100 il Reagent v2 : 50~ 100 pM (ZEMEEZEM L) T occupancy 235 80~90%% HiE L
THEIBEL 2T > TW L DHER W,

MiSeq TP Run KD ZEE - HHUEZE

KEFHBELCEEX, HTI Ny 77—, T7A3I7mavy 2 %4 L Ts <,
AARD15mFa—T7%2HE. ZNZTNUTOREICHERT 3,

BIAT TV % 4aM TR L 723854 (HER)

> F=2—7[N]: 02NNaOH %A (Nuclease-Free Water 800 uL. & IN NaOH 200
uL A

> Fa2—70: 1 RHERH

> Fa2—7Q: 2KFEWRH HT1 Ny 77 —990uL Z ToiEL, Ko7
I7ey ZiICEWTHPLTEL)

> Fa2—70: 3XGHRA HTI Ny 77 —#EE2TFOHEL, KEOT A3
Tay ZICEWTHAPLTHEL)

Fa—7DIC 7477 VERE 5uL ANTEL,
Fa—7INJICHHEE L7 02NNaOH 5 uL % F2—70 Iz 5,
Vortex TX S RED (5F),

A VET VT D,

FRTS A vFax—vay () #I<CI2 RER~ED 2,
I RERED AT VER (F2—70) 28 10Ul 2 FDHEPLTEVE Fa
—7@ It AND,

Vortex T & <2 (10 #). 3 RER~ED 5,
Fa—T7@Qr0HEEEZSIL., TOHBRPLTEWEZF2a—78~NNZ2 5,
Vortex TX K EED  (58),

Fa—7@55 630uL 20, H—r Vv D 17EHFICA YTy b5,

FROFETIEHT 2 — 7QD BB CYIHRED 1200 £ THRE NS (4 nM—20 pM),
Fa2—7@2EF 1000 uL & 723 X 912 Run L7z WIRFKEEICHERT 2 (WK% 15pM & L
2o ThiE, 2:750 uL+ HT1: 250 ul),

20



%7477V % 20M IHERL 5E

> F=2—7[N]: 02NNaOH F##H (Nuclease-Free Water 800 uL. & IN NaOH 200
uL ZEA

> Fa2a-—70: 1 XA

> Fa—7@: 2KFFH HTL Ny 77 —980uL 2 Fo0EL, KEDT A
I By ZICBEOTHELLTEL)

> Fa2—70): 3XERHE HT1I Ny 77 —@EBEZ2TooFEL, KEoT a3
Tay ZICEWTHPYLTEL)

Fa—T7OIC 7477 VEEEZ 10uL ANTEL,

F a2 —7NIICHHEE L 72 02NNaOH 10puL % F2—70 Iz %,
Vortex TX S RED (5F),

2V EY VT B,

FITS A vFax—vay () %<2 RER~ED 2,
IRFEREDFA T T VIER (F2a—70) 2R 20uL 2 T7DHPLTEVL F2
— 7@ T AN%,

Vortex T & < A2 (10 8). 3 RER~ED 5,
Fa—T7QhLHEEEZ ML, TOBRPLLTEVWZF2—T70NNZ 5%,
Vortex TX K EEDL (5#),

Fa—7@»5 630uL Z0HL. A=tV v P 17HFICA YTy FT B,

FROFETIERTF 2 — 7QD BB CYIHIRE D 17100 T THRE NS 2 nM—20 pM), F
2— 7@ 1000 pL £ 723 X 51C Run L7z WIRIKIEEICHT 2 (Ri&% 15pM & L 7=
WO THNIE, 2:750 uL+ HT1: 250 pL) o

4 . N

TR
PV TNVRERETEDL LA "I T2 —1CLY), V-FT =228 ohHREE1H
2, RENAMERZ, T3, CPEOORKBECKTIZI BLELTH S,
F7z. 20M X D DARVIREEICAT 5 Z & ld. 2 RAHUE~D NaOH DFfbiAHZ 3% < 75 5 B
\%f}~ﬁ~#6ﬁﬁéﬂfw&wo //
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QIAseq FX DNA Library UDI ¥ v P 2fH L 720 % v 7y — b DEGIEIC DWW T

2025 4 3 HBITE. QIAseq FX DNA Library (213 CDI 7 X 7' % — )@ D% & Unique Dual
Index (UDD) 74X 72 —ftBOBMmABBITEINT NS, ZDH53H CDI TX T X =34 13
FHIED TruSeq F v b EFl—D A v 7 v 7 AFHITH % 729, 4 v T F NGS IZfE D Local
Run Manager (LRM)D#JHIRFECA v 7 v 7 ADFEDAIRETH 5, —J/7 T, UDI 7 X 7' X
—F% v bDA VT v 7 AEFIE QIAGEN HH DOEHITH 2 723, LRM IC IZECHI 3Bk X 11
TELTH VY Iy — b OERPREECH2Z, 22T LRMICUDI 7 X 72 —F v b A
VT 7 AR R BT 5 200 FiERigET 5,

AR AFEDTF AP 7 7 A A% USB XA EVHEDHNT F I 4 TITfREFEL, A3
F NGS (iSeq % 72 1% MiSeq) ke s %,

LRM %37 H EIF, TOOLS—Library Prep kit % &R 3" %

Add Library PrepKit Z L, HO T F A b7 7 A L EEIRT 2 (FHT S+ v bick
S TREICIG LT A~D £ T4 EEEVIERET) «@BHE A Fy FLAFEHALZVE WS
HITADHERTZ EEEVCALR L TR,

H v 7y — MEKHEEICITE, QlAseq ® UDI F v F2NERTE 2 X I ich> Tl
I (7 2 ARy g VIRETHBIRICRI ER2DA VT v 7 ZAFHIB AT E N D)
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AV 5 AV EE Y VR 8 PN

it FH
P ER
KiEEE—
Bz
AN ERN
NPR T
G e
B
RACHER
EE Rl —
AR
PP
TEEKX
EANIp AL
FIFEKER
HA R

At A7 A W SE R

LU Rt A T S E

IR BT FE T

TS IR AR BRI T 2 T

far s SRR DT SRR

R L ebtste v & —

ESN PSRRI

& LR R FE T

FRIE BT TERT

ol R R AT SERT

Hb 7 BRAZATBGE N R B & e B AT 2P
A RSP

Ji B AT BRI FE T IR (BRI & v 2 —
A RERE R e v 2 —

B T B A BRI TE

i ] VR PRI BRI T FE P

ra—7RK el BEEHERSE WP EERERE AR R

T

AK7w b arvoffplid, TREOEEZZTEML £ L 7.
JEAGHETBHLER SRR AWM S @RL S - EREPD SRR AR [R5 et
RETICH T 27 7 LR &Itk 2 NEARFI LT AMBE KL Z LT 5720058 (Wt
FRFH A /HE)
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Appendix
1. Fragmentation I3 1J % Lid i & X O RIGHHE D522 DT

RK~v=a7n 3. 7477 V{FED Fragmentation ICDOWTlx, AKX ~==2 7L TlT input
DNA EDEWIC I Y 2~300 ¢ W LHIC R > TWwb, A~==27 LTl input DNA E%
50 ng ICHEE L T3 720, RICKHEDBBALICEZ 2 BRI RE ., D70, KiGHE
ATCC25922 #RZ T, ISR X 2 Wi R L OEIT R A ZRHEEL 72 &b, BEHILAT
DitHEE LU GHEZEH L. K~v= 27 VOIEEFMHICHE > THEML 72,

DNA #liHHi383E : DNeasy Blood and Tissue kit (QIAGEN)

¥ —~<n% A 77— : TaKaRa PCR Thermal Cycler Dice Touch TP350 (& 771 7 234 #)

¥ ¥ v 7Y —FEXUKE) © Agilent 2100 Bioanalyzer (7L v  « 77 /7 a3y —)

Agilent High Sensitivity DNA ¥ v M(T7 YL v b7 7 /v —)

Lid Fragmentation F i B &
mE 2 min 3 min 4 min 5 min
[FU. [FU]
100 . | 100] /-\\ l ’\\ | '
80°C *;;,.vL TN i-jJLL S o j al / - /\_
35 100 200 300 400 60O 2000 10380  [bp) 35 100 200 300 400 600 2000 10380  [op] 200 300 400 00 2000 10380 [be] 35 100 200 300 400 60D 2000 10380 [bp]
526 bp 516 bp 497 bp 473 bp
Lid Fragmentation 5t 5
wE 6 min 7 min 8 min
G| tFul o,
100} | | - o [
8o°c| * _)L__,_/\_J\L_; a |/ N B
]‘Sr lEI[I‘E;I[I ]éll) GI‘)OIEI‘)()I ‘ZU-[IEVI i[l')&[l [bp] 35 100 200 300 400 600 2000 10380 [bp] 35 100 200 300 400 600 2000 10380 [bp]
458 bp 457 bp 430 bp

1. Fragmentation D RJGIFHIC 31T 2 Wi LD ST, 74 77V D
P A X% FKENMRD T ISR L7z,

Wi AL X 3 2 Cd +EfT LT 0. 74 77 VERLICE L Cw b tE 2 bz,
MiSeq ZfiFHL CV — F7 =2 2 HUS T 256, Rfll250 $7213300bp L 22TV F
V—FE2BET L7 =28 %00, D LEDOWH 251 S & 5 500 CRCKR % 3%0E
THLEMERET D,
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S CL Lid WAL IC 5 2 28I oW THRER L 72, AR IC KB ATCC25922 ¥%
T Lid i % 70°C. 80°C. 105°CICEXE L KL% 1T 2 720 105°CIC D> Tl Fragmentation
FOGHIC Lid ZBA L 72 JREE L B 72 RBED 2 et CREE 2 T o 720 2 DFEE A 2 10K
T, 70°C, 80°C. 105°C (BHA) TIIWiHLDHETICKE BV IZ R SN0 - 7243, 105°C
TH® 7= 556 3 T WAL O ET R K 7 2HAI DD b iz, LA L, % O EITBH T
B, Lid ZHIL 725 Cldfh & 2237 W29, Lid HEZHFATGER Yy —~ A3 4 7 7
—Z R L 2 WX IS FIC L T E & 2,

Lid Fragmentation 5 it B i
RE 3 min 4 min 5 min 6 min
[FU [FJ] [Fu) lF ‘l
1 | ool A ) ﬂ
80°C ‘31_44/ﬁ SR L *SJ_A/\JL_ |
35 100 200 300 400 600 2000 10380 [bg) 35 100 200 300 400 600 2000 10360 [bp) 35 100 200 300 400 600 2000 10380 [bp] 35 100 200 00 400 600 2000 10380 [bpl
516 bp 497 bp 473 bp 458 bp
" () [FUI [FU!
TN R T B T B T
35 100 200 300 400 600 2000 10380 [op] 35 100 200 300 400 600 2000 1030 [op] 35 100 200 300 400 600 2000 10380 [op] 35 100 200 300 400 600 2000 10380 [bg)
502 bp 485 bp 467 bp 463 bp
[ru) L) i) FU)
100 ™ ' e " 100
105°C -::Lu/ L LLL/ ™~ Z"UJ/\JL . MIL_
(R 35 100 200 300 500 10 10380 [bp) 35 100 200 300 400 600 2000 10380 [bp) 35 100 700 300 400 609 2000 10380 [vg] 35 100 200 300 400 600 2000 10380 [bp]
504 bp 492 bp 474 bp 464 bp
o -m. (r ' il |
105°C U /\\ ~ LJQ/"\JL_ NI e O QL/M
35 100 200 300 400 600 | 2000 10580  [bg) 35 100 200 300 400 600 2000 10580 [bp] 35 100 200 300 400 600 2000 10380 [bp] 35 100 200 300 400 00 2000 10380 (bp]
490 bp 471 bp 455 bp 247 bp
Xl 2. Lid i@/ D T X % Fragmentation G DT, 574 7 7 Y OV 4 X% jkEhg

DI L7z,
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2. IA4A 77 VKRG EDENICEZ) - FTF— 2~ O nWT

Ke=aTnd, FAT77VDFA XL 7L a VOIHTHYIBRZXHIZ, 7477V 0D
eI A XL 7 v a v idZOROBITICGEEL 52 2BE TR THSE, Fv ok
Rv=2 7ATREEE - XIC X 2R FENEEHI AT S, ZOFEEIEECTH 225,
FAT 7V AXDHEREH L wEHP, 7477V A XB7ue—FICix-oCLEH L
WO H B, 2O & iE, MEZKIBICERLL 7294 XD 757 7 AV FRRE S Z & T,
7 T AR —DIGRARR, A 2D Piaco) — Vo224 ) 74K T Z2HELC
Lo BoTLE Y, —J7 T, BRIKENC X 27 i colgilhdi, TR LCTi3E
HMIch2b00, HNOYA XD ITA 77 VDA ENETE L7720, 7477 V%4 XDl
ERHKHGTEHORWY = F 7 — 22 HEMER ST 5 2 L 8WEEL & %,

A~ =2 TAERBICE L. KIEE ATCC25922 i Z v T, ©— X & F it o
CXE7AT77VDRELEIGLEY) = FT—XDE VIO WTRIEL 2D TEHICL T
W22 E 720,

MTFEICL D747 7YV A X055 M DENHIRZK 3 1TRT, 7 ARG 2% 550bp
R CHER Y v+ — 7 RIUEZERL T30 L, E—XRBRTCE T X 7L -4 4 ~<—
T ITA—F A ~w—LYER_RON o b DD, U7 E— FT1000bp %z 5
ARXDTZZTAVEFBERELTED8b05,

Lower Marker RR{E | | Upper Marker Lower Marker | | F&{E || Upper Marker
(25 bp) 42bp) | | (1,500 bp) (25 bp) “85bp) || (1,500 bp)
)

1 d o dd A

Ll d o oo A WY

- i
3 \
A A
d || d | ol ol o A
® | ®
N R I I !L A , ‘;

M 3. 747 7V%4 X050, Fafit (B) Le—-XEH () %
TapeStation IZ X 0 fig#ft L 72
1000 bp Zi# 2 %57 7 7" A v M MiSeq ® 7 7 A X —JEAGEFEIC 351> T Bridge PCR 25 9 ¥
w27 IR —BEA LG ERT, 2Dk, MELZT 477 ) D DNAIRE
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POME L7274 77 )DREY 7AZ—HELRREOFLDOTHARZ L Z>oTLED
ATREMEDS B %

e, L7274 77 J 2 b MiSeq Reagent Kit v3 (600 Cycles)Z i\ C VU — F 7 — %
ZHAF L. fastpv023 10k 2 PY IV REMEL 72, ZORER, V— FEOEFEIT MY
IVIDOREIBZETE L LDOFED 98%L n ) REREW I a0 720, BELEZRY —FE
Z7 VAN 94% TH 2 DITHT L, v — XAEFRIEH) 74% L R 3. K& (EHDO W
7z (Table 1) T —XPERCTIZY — FOBRPERDD 7 A4 ) 7 4 BABICHED 5 2 LA
FREZEZ b5,

Table 1. NJZ>JRIETOU— L) — RROKFER
BREJ)-REEIS (%) [EERV-RREIE (%)

E-X¥EH 98.4 73.5
T EER 98.1 93.7

Bl4 1IR3 . 170 A4 2 fFER S ©—XE-HO Y — Nk 74 ) 7 4 DK T 238 X
N5, i insertsize 235\ Y — F TGV A4 2 Vv DRNTT £ 7 % — eI LA % i
MLCLE>7DTHY, 7477 VREBECEH W7 77XV FRERFLTLE) 2 L
SRS 5,

Fastp: Sequence Quality (Read 1: Before filtering)
F it

. -

- E-XmE

25

20

50 100 150 200 250 300

X4, PV IVIHIO)—=F 274 YT 4 O, XEIOKRT IS A 7 vE L F&E
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Fastp: Insert Size Distribution

5. U — F @ Insert size DA

F72ZNZENDY — F T — XD Insert size D% 5 ICR L7z, 7 Ao v — 2713380
bp FHETH B DITHR L, ©—IEETIE 160bp fHEA L — 2 L7572, 500 44 7 L%
600 ¥4 7 )L ® Reagent kit CTENT 3™ % B IZFG > Insert size TIXIBRIC 72 20 3% 7= 05
b7 —2BICHL, BITCHHTE 27— 2BoEAR VR vEWIFEBPELTL
9,

—H T, ZEDY — F 7 — 2% TG ATCC25922 RO e KRS (Accession no.
CP009072) %L 7 7L ¥ A& LCTSNVsfETZFEML 2L A, BGL 72 8 ik Tk
SNV I &g, v 77 L v RESINCH L Cid 8 Mtk e b 2SNVs 2l & vz, 2
IR DORDERICER I N SNV TH L LEZ LN D, £7-. Assembly fifk d v — XfF
BO/HBETIVT 4 7BB% L R HEARD 25, BT —20ZBRIIRD LR -
720 PEo T, =L Z A TIRA Y — FF A X EDENTDH B 25, SNVs f#
W7z & CIEFRRDERMFONL2 THA S, U —ABHDSTHRT —2DOu ANRKREL 7D
72, HEE T 2MITICHEDLE THERAGELZERT L LIZEFICL T E 20,
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I =T a AN RS ) MR ekl

Version 1.0

5 A RGeS RS R B

) MR — X% ST —

* RERHCREE N2 78 b a Vi L CHEOHWICRYEHTE23D0TH Y,
EINZHIHEOHMWICHER I N2 b DTIEHY T, AERONEF L7 8 b ardlE
WP F VAR ZERZICIVEEINEDDOTEDI Y IHA, HIHINE T THEDEFT
ICHOEEL S EHREZTVLZ OREREZMBINL T2 X0,



1. ffFsE
AK7uabhzui, UL FOBE CEEZSZ LT~ PCR Ek s —7 4 — (NGS) Z VW T=
TaTANNADYT ) MENTEITOZEE HRELTED D THD,

2572 ik : Whole Genome Sequencing of Enteroviruses Species A to D by High-Throughput
Sequencing : Application for Viral Mixtures. Marie—Line Joffret, et al. Frontiers in

Microbiology.September 2018 | Volume 9 | Article 2339

AT LTl R1OEBYT T ay A VA5 ) L% RT-PCR T 5 K> Fragment 1
& 37RO Fragment 2 12431 CHEIRL IV E VDGR FEY % & oH T NGS Z W TH
I BT =B E TG T D, AT mhmUE BRI Z G572 DIZB B MO HiEEFR 1 LY
WAL TS, Tz, K7 ah=a/L THWSRIEZ R 2D LBVFIRT S,

= EVA-4110-F

=» EVB-4110-F

) EVC-4220-F

= C004 = EVD-4112-F
5-UTR |§| VP2 | VP3 | VPI | 2A ’28 2C 3A|| 3C | 3D ”
EVA-7410-R =
- EVB-7400-R 4=
EV-CRE-R Co0s 4=
. Fragment1-EVA,B,CandD EVD-7362-R 4

Fragment 2 - EVB

FIGURE 1 | Location of primers used in this study. The diagram shows the organization of the enterovirus genome. Arrows indicate the sites targeted by the
proposed primers. The RT-PCR products are colored coded to represent the corresponding primer pair. The first half of the genome (fragment 1) is amplified using
one primer pair whereas the second half (fragment 2) is amplified using primers targeting each enterovirus species.

X1 Z& 3k Figure 1 KO HkHE



K1 SEXBOHEN LD ELGTREE

SE R AZ7okaL
WELE R I One-Step—RT-PCR RT-PCR
PCR Multiplex single 2¥E%8
O
Anneling ;R 55°C —&B 45°C

&2 FERARAEYXSWBITR)

HEDESE m A—h— Jd—FNo ZH=E
WEERIGHE SuperScript IV Reverse Transcriptase Thermo Fisher Scinetific 18090050 50/
FEERIGHE Random Hexamers (50 u M) Thermo Fisher Scinetific N8080127 5nmol
FEERLHZE ANTP mix (10mM each) Thermo Fisher Scinetific 18427013  100ul
WEERIGHAZE RNaseOUT Recombinant Ribonuclease Inhibitor Thermo Fisher Scinetific 10777019 5000 unit
PCR EmeraldAmp PCR Master Mix Takara Bio RR300A 160[=1A

1. Random hexamer primer, dNTP, RNaseOUT Recombinant RNase Inhibitor 13ffl/xe $70225
A=A —=DbOZEHAL THRER,

2. Random hexamer primer TiZ72< Oligo (dT) primer ZHWAZLEL TESS, Random
hexamer primer &FE#EL T Fragment 1 O HEEEAS T30, Fragment 2 O HIELEE A
EDBEMAD D, TANARRIZE ST, Fragment 1 ORKEAR FAYKEL, EV-D68D—
RO AN AR TR TERLIRDBINR BT,

3. PRSI PCRIAFELIAN A T 5288 TEDA3, FrlZ Fragment 1 TIFRF AR
FHENDLDTHEE T 528, F7-0ne-Step-PCR #AKEA i F Lidfi#n G5 i EPCRIi - [F]
RFATHOZED ATRETH DAY, CE%%?F%;E%imfh%#ﬁ%ﬂéﬁfgfﬁ”é &,

4. EmeraldAmp PCR Master Mix (3, 1t B 72 U g O IR UIZZOIEMEDME T 3256703
B % HHABER RIS Wolo VFELT-D OIX ACRAFEHESET 5,

2. Rkl
BRI Lyt ic o T ry A VAR E VD, R7 m L Off R CIXRE R iR
REfRNT T 2DIXREE TH D, A7 aha)L CHIIEED DRI T aY A )V ADBE T
RIF3DEFRY, WEEDOMRIX, 7/ DT =X 77 N —T E ik M L WSS
DT A VA BESKR T O (i BOEV-AT1ID 58K) 2 AW CARZ a b 2 F i L,
BERET DRSS ZETIT o7,



K3 HEIREMIHERINLILTOVAILADEGRFE

SPECIES A SPECIES D
CV-A2 CV-A4 CV-A6 CV-Al0 CV-A16 EV-A71 EV-D68
OOo0Oo

X X X

_ Fragment 1
WA
Fragment 2

Fragment 1
B

O O(x O

O O(x O

O O|x O
(¢]
o
x O
x O
O O
O Ol0 O
O O|x O
x O
O O

Fragment 2

Fragment 1
it {3

O O|x O

O O|0 Ofx O
O Ox O[x O
O O|x x{O O

Fragment 2

Fragment 1
WD
Fragment 2

Fragment 1
HRE
Fragment 2

Fragment 1

x 0|0 O
O 0|0 O
O 0|0 O
(0]
(0]
x O
x O

1.4

O O
O O
[e)Xe}
[e)e}

X

Fragment 2

Fragment 1
it e}
Fragment 2
Fragment 1 O O0O0

Fragment 2 O 0O

HERH

(o}Ne)
(o}Ne)
O O

SPECIES B

CV-A9 CV-B2 CV-B3 CV-B4 CV-B5 E-3 E-6 E-7 E-11 E-18 E-25 E-30

Fragment 1 x O O
Fragment 2 X X X

WA

. Fragment 1
Fragment 2

Fragment 1
it 1o

[oXe}
O O
O O

Fragment 2

Fragment 1
HED

x O
[e)Ne}
O O
O 0|0 O
O 0|0 O
O 0|0 O
x O

OO
O O
[e)Ne)
[e)Ne}

Fragment 2

Fragment 1
HRE

[O}Ne)
[O}Ne)
O O
[O}Ne)
[O}Ne)
O O

Fragment 2

Fragment 1

HRF

OO0
OO0
O O

Fragment 2

Fragment 1
- {c]

(o)
(oN©)
O O

Fragment 2

Fragment 1

[o)ye]

HEEH 0o

x QO|x O
O 0|0 O
O 0|0 O
O 0|0 O

O
[¢]
O
O

O 0|0 O
O 0|0 O
O 0|0 O
O 0|0 O
O 0|0 O
O 0|0 O

(@] (o] O
[©] ®] O

Fragment 2

I |0 Oo[x O

)
o
FAHEh=3M%E O &Lf-

ST
=
N
<}
Q"
\l

3. RNAfHH
QIAamp Viral RNA Mini Kit (Qiagen)ZDRNAHIH v MW Ty 7 a7 A )L ARNAZ %)
G BB 975, Carrier RNAIZ DWW T, WL T CHEZ R,

SULETRCH YN
A7 bzl Tl SuperScript IV Reverse Transcriptase (Thermo Fisher Scientific) (LAF
SS4) TRandom hexamer primer % A\\A 7144 — 11274 SS4/21% Random hexamer
primer, dNTP mix (10mM each), RNaseOUT Recombinant RNase Inhibitor I3f1EL TV 722
DO THEEHEPLEL72D,
FA-1DLBVSOSTRENRAAFRLL , £4—20LFY 65C 55 RULSEI=#%, D7 Th 1
4 K ETALFa~X—kL, annealed RNA 13 y 1Z21ERK 95,



#4—1

Component Volume
50 » M Random hexamer primer 1ul
dNTP mix (10mM each) 1 pl
Template RNA 11l
Total 13 ul
F4—2
temperature Reaction time
65°C 5 min

#5—1DEBV ST A VERL L, annealed RNA 13 u1 HIRA T 5, 5205 TGS
B cDNA Z1ERLT 2,

#5—1
Component Volume
5 X SSIV Buffer 4 ul
100 mM DTT 1l
RNaseOUT Recombinant RNase Inhibitor 1 ul
SuperScirpt [V Reverse Transcriptase (200U/puL) 1 ul
annealed RNA 13 pul
Total 20 ul
#5—2
temperature Reaction time
23°C 10 min
55°C 10 min
80°C 10 min

5. PCRE
O cDNAZ## LU CPCRIG Z1T), 275 SCHRClE, Fragment 1 & Fragment 2 @
primer ZJEA L TPCRZL CUVWAH73, Fragment 1 & Fragment 2008 I E N /252 & FEFR
HPJHEIRN A ONLZERHV N RO LA BT D558 1355280, K7 ubhaL T
!ZFragment 1 & Fragment 2% /7317 CPCREZ1TH, A7 mh=/LCld, FERFRAVEEIEDN D727 o
722 BPCRERHKIC EmeraldAmp PCR Master Mix (Takara Bio) Zff 4%,



5—1. Fragment 1 ®PCR
Fragment 1 OPCRTIZ, # HEEAMENZ &, TA /L ARRIZE > TIR N TE2RN T &N
5. Forward primer 2% CHAD C004 75 EVP2 IZZEH L CV5, EVP2 primer 1. /&
IR AR~ =27 W RR#li ST D primer THH™H, 26— 1D LR UG TR &
TERL, £6 — 20D &M TGS L™, 55N B S TR FEY & I CERIKEI AT TV
4060bpHiI (2SR 2SFBO BN MHERR S Do M2 primer BLFNIFZR10DERY,

#6—1
component Volume
EmeraldAmp PCR Master Mix 12.5 ul
10uM Forward primer EVP2  (Final conc 200nM) 0.5 ul
10uM Reverse primer EV-CRE-R  (Final conc 200nM) 0.5 ul
Nucleotide Free Water 9.5 ul
cDNA 2 ul
Total 25 ul
#6—2
temperature Reaction time
98°C 10 sec
55°C 30 sec X 30 cycle
72°C 4 min 30 sec

5—2. Fragment 2 OPCR
Fragment 2 ®OPCRIZ, =7 ryA/VADHE (EV-A, EV-B, EV-C, EV-D) IZ&VH %
primer N¥725, £7-. EV-A & EV-D OPCRTIE, 7=—V 7 EESE kD 55C T
IR DS AR 2T 80 45°C ITE T LT D, BV-CIZOWTIE, UA/VAKE V=
FRREAAT > CUVRNZ | A7 TR L TIIR SR, OB R TR PFEY & - CRERUWK
B ZATVERET DR OF LR T 5, 1DV RE FHREENIL, £ DPCRTY
3300bp HIf% CToHD, H 5 primer ELFNIZFR10DEFY,

5—2—1. Fragment 2 EV-A ®PCR
KT —1OEBY OSBRI EER L, K7 — 205K TRIGSED,



#£7—-1

component Volume
Emerald Amp PCR Master Mix 12.5 pl
10uM Forward primer EVA-4110-F (Final conc 400nM) 1 ul
10uM Reverse primer EVA-7410-R  (Final conc 400nM) 1 ul
Nucleotide Free Water 7.5 ul
cDNA 3ul
Total 25 ul
K712
temperature Reaction time
98°C 10 sec
45°C 30 sec X35 cycle
72°C 3 min 30 sec
5—2—2. Fragment 2 EV-B ®PCR
K8 — 1D LBV IUSTHIIEZAERLL . K8 — 2D/ TS E D,
#8—1
component Volume
Emerald Amp PCR Master Mix 12.5 pl
10uM Forward primer EVB-4110-F  (Final conc 400nM) 1 ul
10uM Reverse primer EVB-7400-R  (Final conc 400nM) 1 ul
Nucleotide Free Water 7.5 ul
cDNA 3ul
Total 25 ul
#8—2
temperature Reaction time
98°C 10 sec
55°C 30 sec X35 cycle
72°C 3 min 30 sec

5—2—3. Fragment 2 EV-D ®PCR
FKI— 1O LBVETRRAVERR L, &9 — 2054 TRIGEE 5,



#£9—1

component Volume
Emerald Amp PCR Master Mix 12.5 pl
10uM Forward primer EVD-4112-F  (Final conc 400nM) 1 ul
10uM Reverse primer EVD-7362-R  (Final conc 400nM) 1 ul
Nucleotide Free Water 7.5 ul
cDNA 3ul
Total 25 ul
#9—2
temperature Reaction time
98°C 10 sec
45°C 30 sec X35 cycle
72°C 3 min 30 sec
10 4 primer OELH|
PCR Primer name 57 -3 Sequence Position
Fragment | EVP2 CCTCCGGCCCCTGAATGCGGCTAAT %1
EV-CRE-R CGGBRTTTGSWCTTGAACTG %2
Fragment 2 EVA-4110-F AARAARTTYAAYGAYATGGC 4110 - 413073
EV-A EVA-7410-R TTTGCTATTCTGGTTATAAC 7410 - 739073
Fragment 2 EVB-4110-F GGCGNTGGCTYAARCRAARG 4110 - 413074
EV-B EVB-7400-R GCACCGAATGCGGAGAATTTAC 7400 - 7378%4
Fragment 2 EVD-4112R GGCTAKCMCAAAAGATWGAC 4112 - 4132%
EV-D EVD-7362-R CCAAKTRACCAAAATTTACC 7362 - 734275

%1 EVA-T1 MAD-72341-04 (LT719065) : 452 - 476

CV-B4 E2 (AF311939) : 450 — 474
EVD-68 Femon (AY426531) : 445 — 469

%2 EVA-T1 MAD-72341-04 (LT719065) : 4418 — 4437

CV-B4 E2 (AF311939) : 4375 - 4394
EVD-68 Femon (AY426531) : 4390 — 4409

¥3 EVA-71 MAD-72341-04 (1.T719065)
%4 CV-B4 E2 (AF311939)
¥5 EVD-68 Femon (AY426531)



6. BT HEPED DR

Fragment 1 . Fragment 2 N ZNDOPCRTELN-BIn IR EY #ERIKEIL . R
NURDFBOLNDDHERR T Do IRAI SR AR BNTZE, QIAquick PCR Purification Kit5
2Lk, HL<IX AMPure XP (Beckman Coulter) |ZXAMRE — A A1TH, £7=, FE
BB SRR SN AR IER R RO I TR, B s g EY &
Nucleotide Free Water%s CofFREE AN 3D & TR TRAA KT HZENTED, B/ IE
B BA XU RO OIS BRI L EQIAquick Gel Extraction Kit
(QIAGEN)FEZ HIWC R ZATHOZ LT ARRIB IR LMCE DS/ A7 —F R a A 2 03
T&D,

7. Fragment 1 & Fragment 2 O&{sHEIEEMDIRE
FE8L7- Fragment 1 & Fragment 2 OE{sFHEIREYZ Qubit dsDNA HS Assay Kit %
TDNAMEEZNIET D, Fragment 1 & Fragment 2 TlRIFEEDEEIZRAIISGHREL TRE
T2, BEOBAAEZRIRFIAAT 355613, MR CRRRE OHREIZHRL TR\ Ak
[

8. IA7 TR
Flaa o A VAT ) DR T )L (ENLGYERFFE TR R AR ) Mgt 2 —) 12
TLHEEN TS NGSTA7FVFHEL (QIASeq FX) DFIEIZIENTA T SV FAEATTH,

9. v—r Ly
lumina NGS O~ ==7 JWZHEW, TA T IV EFHIRL, 1—R o lle—Rd 5,

10. 7 b7 — 2k
55N 7- Fastq 7 —2Z A WTH LT 21T,

R
1. Z<L D% Tf#i L TV APrimeScript RT Reagent kit (Takara Bio) . LunaScript RT SuperMix
Kit (NEB) O 3BT 727 23 B,

2. EVP2 primer (F, F& FIRHRARR H~ =27 /WZREE S TOHVP4-VP2-semi-nested
RT-PCRD1st PCR T ST\, JEDILHRIZLL FD &Y,
Rotbart, H. A. Enzymatic RNA amplification of the enteroviruses. J Clin
Microbiol 28, 438-442, doi:10.1128/jcm. 28. 3. 438-442. 1990 (1990).

3. Fragment 1 & Fragment 2 CTRiHEE N2 A%  Fragment 1 PCR®D primer B . cycle
3. template A Z L TR ZFIEEL T\ D,



Appendix
1. A7\ } 2)LT Fragment 2 @ PCR ¥liEA R D& 1 1) 2 U ED—f

T—F% v 77N —7HNOREEICE T, A7'm b 2 icgl# L 7zal B 2 i L 72 FRic
Fragment 2 OIEMEA % O N7 WX DR X N7z, T Vo7 —RICHE W THEL 553 %
i L 72554 @ PCR MR IC D W COHEFI 2N 2 O Tt 2 T 2 R0 SF i s ik
WV, B, RNA I E T3 3. LFEBROFIECEBL, FHLZ7 74 ~—KHDFE—D D
DTH%, £/, WiLlZ EV-B ORFEDHEICEWTDOAEMLZDDTH 3,

1-1. RS S X OB

PrimeScript II High Fidelity One Step RT-PCR Kit (Takara, #R026A)

1-2. Fragment2 EV-B ®PCR

RKS1-10 & B Y RICHBW 2K L. RS1-205MFTRIGT ¢ 5,

#S1-1
component Volume
Nucleotide Free Water 3.0 ul
2 X 1 step High Fidelity Buffer 12.5 ul
PrimeSTAR GXL for 1 step RT-PCR 2.0 ul
PrimeScript II RT Enzyme Mix 0.5 ul
10uM Forward primer EVB-4110-F  (Final conc 400nM) 1 ul
10uM Reverse primer EVB-7400-R  (Final conc 400nM) 1 ul
RNA 5pul
Total 25 ul
#S1-2
Temperature Reaction time
45°C 15 min
94°C 2 min
98°C 10 sec
55°C 15 sec X 40 cycles
68°C 1 min

10



1-3. PCRAEHE D HH#K

7\t a KXo FE (LU, Rk TFEE L 72 Fragment 20 PCRAEH % [XIS1,
PrimeScript II High Fidelity One Step RT-PCR Kit (AN, #GEE) %M L CHEME L 72 PCRAE
REMS2ICRT, b, BEEEIFEER TR O R T O %@ K L CTEMEL 72, KB
DA FE X ZNZNE—RETH S, ZOMEEIT 1 DA TERLZDDTHY, i
XERR O T 2R DE W IIF R I LTy,

3k bp

BS1. ATOPIUAEVERELIZFragment 203k &)X

<43k bp

<S2. PrimeScript II High Fidelity One Step
RT-PCR KitZzfEFU TEMUZFragment 2Dk ENX]

11



R CHIBRR TS - MEES1, 4,7, 13100 0 THY BMIEA R S e, — 7 CIFF
B D BEIER I N, 72, KITIHRL TR WA, Fragment 1ISD W T [A] URd3E
THEEL 72 & 25, BERER SNz b oD, RETHEML 2R XY I RIIES %
2o 77,

12



AT AT B T A R B & (TR 4 - SRR B SRR S HEE S 2E)

Syiatge s

PRy — 2 2o —IC D B~ = 2 7 /L OIER
FeFRRAIC 31T % NGS it OFI B 2 0F%E

WHoeo s AfRmE "B ARG et 2 — SRR
WA FE A R AT e AT RlEES

R

AR E 2 13 U DR EEME R T 2 B EEGE A RA Ui d . M Emrsein
TIE VAT ¢ —)v NERVKE) (PFGE) 12X 2 2N 21T\, EORERZ © - THR M
AT L L, FEI5E & DORIZT 72k Y 7 > T&E o, 5%, PFGE (2D,
—HEILWNL OFRGIE TR ) KR A4T 5 2 L ARk Y — 27 = — (NGS)
WO KD Hil b,

ABFFEFERE CIE NGS 2 W75 i b o ik & LT LR (SNP) @ &17 5 =
ERMEE L1z, ZOBE, RS2 —HREAER (SNV) 13T FiElc k> TEkL 9
TEDD BRI BEEZ DBERERELZE A, U T 7 L ADRES, B E
LOENEVI R > THRIBENS SNV OB EEBSND Z L 2B LT,

REHER A B E 2. HAHIIZ SNP TR EEE P~ = 2 7 VO R AR LTz, K~
=2 TV TIERANCH S SNP /T 245 2 & Timiabk 2 HIWr L gk o 4 TR SNP
N 24T 9 B0 U — 7 7 a—%8RH LT, SHEED RS O 21T 5 72O OFEE
PRAEE LT, U — R —H WWEOEHEDH—72 5 N SNP fi#T O HIEOIREEZ KD A
72 SRBRIEARA~Y=a T VOERRE Y =7 ETART D & L bz, Ry FU—72
DOHTHHEZ FEhiT 572 & L, REMEF~DIREZ X > T <,

&
%
l/él\

A, WHEE B TIC20 | ERRREL 22D 2 &3
HEABTEZRIIUD LT AHEEKICLS LI TWD, ZD7s G % BT 5
MY RA L, REORAR BT PFGE RCRD 2 I7koROE S B
T (LLF, HAGHD CIEAST, ffepTss  PRETHD,
OEFED G L FHIOFEH &Y % 2T, AWTEIETIX PFGE O\ EE
BT 5, OB iz EL Lt & LCKREM —r7 =% — (NGS) Off
bR L S EONT AT, B AR D, Ak, WA T 5 ik L
BT — R A 52 BT b bt o ORI L CTPFGE 13 bIEEDORWIETH -
L OMERLOLETAEE A S, Kz 722 NGS OB LY — AR TOl
s PR 72 & SR & 7r s BOSAREL /20 | PFGE &R, Tl
RV X 72 BT, ko 8 £~ BORBRETRMERZBH T 5L 51
WA RAFIELE LT, cHETALRT 4 B2 TEREZ, O T, NGS 3R
— )L RFELIKE) (PFGE) 18 3—/L R 2 % WO SNDERRT VHNT =B A F
VHE—RELTHVWLNTE, LavL, AT H<T 47 ALV TRER &
PRGE 02V A S A 72 kB i A3 A% LTWSBERH D, £z, FEFt L ol
- 38 -



e LC—EDHEm (1D narkvrih
2% TCW5H PFGE [2tt~_% L, NGS T
XML (SNP) fiFTIC L > TH O
LR (SNV) ZfEiE L LIz Hikm
DNFETEH— I TORVIRBLIZSH 5,

# 1 PFGE 2B HfER
(Tenover et al., 1995. JCM)
fHEN L R AT B TR P F R
0 A X BIARE ARG
RGO
205 3 in
* e ATREMEA
E‘Y@“(ﬂfj\
405 8K | O ATHENE FRFIEE
LitZen
7TARLLE =% FEAEH e

% ZC, NGS % FH509 70 82 FHIGL 6 i~
EHT 52O b IT FEOR—EZ D
FEEE A RAET D45 2868 5 72 D DRt
AT TV, e, Ikt —7 = o h—
WX OWAET—FZ2EGT5 TR, 342bb
v = v M OEEIZOWTUIHIENF7 ) 2fif
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file:///C:/Users/215462/AppData/Local/Microsoft/Windows/INetCache/Content.Outlook/H8E8ABZC/!!!prefix!!!_https:/github.com/leech-rr/SNPcaster/tree/main/doc/manual
https://chatgpt.com/g/g-69118b0d42f48191906ba605a540cba8-snpcaster-gpt
https://chatgpt.com/g/g-69118b0d42f48191906ba605a540cba8-snpcaster-gpt

2. Y—-FF—%D QC (&'H3Hif)

3 FF i
o PR HEE X N7 R B R
o ANT—%:_TITVFFASTQ 7 74 b
o HEREPC ARy 7 XEY 16-128GB (v I E - T+ v TAJEICKIE). CPU
8 2 7 LA LS

fitry — v

K= = 2 7 1% SNPcaster (https://github.com/leech-rr/SNPcaster) TOI{EZ HiIE & L T 3,
L HRDY 7 b7 27 THoThH, FAFONAEBHRI N T RITA~ =2 T LD
IR o e fET 2 EATAIRECTH %, H 2 Wit AICA -7V Y — 2D T u 7 J Lifflihé
bETHITT 2L AEETH D, SHWEHICET AN NAF A4 v T r~T 4 7 ZOENE
PTYHREEEL GERI N0,

QC7u—
TIZTEHYa— b= T —ZDMEMREGECOWT, UTD 4 27 v 7%BNT 5,
SNPcaster CTlid 1 EDOEEC TR —#HDOENHREITINL K-+ 7 7 A A 1Ed N5,

FU IV (fastp 72 E)

ALy Y () i (SeqKit 7z &)

Ty INCE BT ) LA KR (SPAdes, SKESA 7x &)
CheckM (RK~<—Y &) 2 X % Completeness, Contamination fif 32

LD =

ANL Yy PLIFY)—FTF—Z2DERDZLTHY., TikoiERICIVEHEINS,

ANLYY = (R1 + R2 DIIERER) / BITRERBENDT/ L1X(bp)

—uorLy27 4]

]‘ T-50E#H (WN\LY)

—»
U—-F7-4

K1 F—&2A Ly oA

EHEED B % SNP T Z# EfE T2 9 2 THEARAANL vy POHZIIUTO®EY Th 5,

v ERKR:30x
v HEEI50xLLE



file:///C:/Users/hiroa/Downloads/!!!prefix!!!_https:/github.com/leech-rr/SNPcaster

ALy VH30x & TS T — X B OBEKE W72 T T iE SNP O FRHIE % 4 AT RETE A
Fl b7, DX BB D O3RN 2 2 L 2m iSRS 5,
Zofh, 1~4FTEELEZQCOF vy 7 YA (HR) ZLUTICHHT 2,

AL 30x LLE
T TIVT ) LA X (ZERDET10%)
CheckM completeness(97%LL L)

O
O
O
O CheckM contamination(3%LLTF)

a re N

CheckM @ completeness (5E4=1E) & contamination (G5HE) &, 7/ A7k ¥ 7V O

B %l 5 ECEEAEMEL 55, CheckM I/HERM (MM - H-) JTticzos v

— 7T R0 TV R MHER Ty PBERINEZT — X X—293% | completeness (¥

% DRHEE T2 ENIZ T > TV 25 22K TR T, 100% STV IS ERED D70 TR

DN EHIWT X 15, contamination XA | 2 ¥ — 03§ O ML T AEE = v — R
Q NEBEIT, SEYREORYPZREE > T2 EEE2 S 2 & L TRiEfLE N3, /

QC ®%17 (SNPcaster)

SNPcaster (Jupyter Lab W) #{FH 3T 25413, vy =7 MEKKIC Ty =7 b 740
ZWIC [ grape_qc_assembly.ipynb | &> 5 QC fi#TH D /7 — b 7y 7 BMER X LT 5 D T,
ZNZMMT 2, 7 — 7y 7 NICFEM BT FIEIC O W COREAH 2 DT, Z N2 HER
LanbFET3 %,

75 ¥ [grape_qc_assembly.ipynb | CEIRAIRER T v 77 (2 v T 4 Z2{EKT 5V 7 F)
lZ SKESA & SPAdes & @ 2 fliJH B 0 . HiHE DT ) DEHTICEE T 2 KFfH 3% v, QC F =
vy VAR 22T INNUL, WThDT v 77 2T R@ER A, EHEFH D
eSS W72 WG (3-4 THRiBS %) 13 SKESA DRI ZHERE S 5,

QC %17 5 ¥&1E. configuration.txt DIELZ1T 5, £ 9. https:/github.com/leech-rr/SNPcaster
XY &Y v —FL7 SNPcaster 7 # VX ND

app/notebook/sample_data/ehec P& MK | Genome size [Mbp]: 5.5
J5 1% F @ [ configuration.txt] 7 7 £ A23% % » ¢, | Coverage threshold: 40
INEEHBDO S 27 F 7+ AKiIcary—+ | Maximum number of contigs: 1000
2. TIMEIR GO Y & 7o T 2 0O, filhi Mini_mum genome si_ze (Mbp): 4
S 2 B I U MR S U L, Maximum genome size (Mbp): 6.5

) R R Minimum completeness (96): 98
BT T T 2L, Tudzs P 7+ ALXHIC

Maximum contamination (%): 2
qc_assembly [HfF] [REEI] [V R F 4D 7 4 v
EHBER I N D FENT 7 + 0 X NI qe resultsxlsx ] & W9 7 7 A ARHTI I N T % DT,

6


file:///F:/精度管理マニュアル関連/!!!prefix!!!_https:/github.com/leech-rr/SNPcaster
file:///F:/精度管理マニュアル関連/!!!prefix!!!_https:/github.com/leech-rr/SNPcaster

QDY —b+DT =X %HERT 5, FFIC, coverage. total length, completeness. contamination

WKOWTHER L. ZDBOENT (SNP fETEE) ICHWTR WA E S »HIEI 3,

3. SNP f##7

AR~ =27 NVTlI, https:/github.com/leech-r/WGS_benchmark_dataset!CFL#E X LT\ 5,
o A KRG B D L FIEH CfgiT S vz ) — K 7 — &%, Zf#HF] L TSNPcaster C#HT L 72
Bl %R 3 . HfiaXICSNPeaster AN DY — NV ZE A L TSNPi#tT 2 kA 2B, 27 X b
T — X BAFH LT & SEHE L. SNPcasterD At F: & LR L TR & il 23\~ & & 2 HERE
T LT 5,

FRR=VECHEBOY) - F T =0T 7y vavEFEEbLil, T—EZR—ZA0bLK
7o —FLTHRWHEENEMTH 2720, 2 Z TliLinux (Ubuntu) BR3E (Windows
DWSL2Z &) Ta~wy FEMM LT — X DU /7 k%2 BN T 5.

B, AT OMgENT TA T4+ LA IEUbintuk — I FACET 5 a < v
FERT,

Ubuntu® X — I FAZEE L, TRAZ +y 7 EOEEOETiCeda~y FTEEILTT
La~wvy F 2247953

git clone https://github.com/leech-rr/WGS_benchmark_dataset.git

[WGS benchmark dataset] &9 7 A AL XBXy vy —FIN5DT, ZZilcda~v
FCcBEId %, RIC, https:/github.com/leech-rr/WGS_benchmark_dataset® [How to
download short-read files] #S#IC XV v ua— 3%, [fasterg-dump 2023-05-30.sh] DF]
FICiZ. SRA ToolkitD 4 ¥ A b = ADMETH 5, HEDOPCEREICILL T, LETHNIE
condalgiE ZERK L CA v A b —1F 5,

*SRA-Toolkitf ¥ A F — Vv &Ea< v K

conda create -n sratools sra-tools

Z D%,  Ifasterg-dump 2023-05-30.sh| & [list] 77 A AR T+ AV EZHNICH D L%
AL TP a~vY FCY—FTF =23 Xy vu—FT& 2%, THREADS I T 2
CPUD AL v N7 DT, HHDPCEEICIL U TEEDEFICANEZR %,

fasterq-dump_2023-05-30.sh list THREADS

KT FAANFA REBRORICRTOCT, MEAL XY v o — FTEEPE I HEERT
IS HICEI N,

3-1. SNP&EMT D AT
Xy va—FLT—22HWTCSNPIET 2 RITd %, ~=—aT Ak /— b7y 7NICEE

7


https://github.com/leech-rr/WGS_benchmark_dataset
https://github.com/leech-rr/WGS_benchmark_dataset

M 72 BT FIEIC O W CORLHE D B 2 DT, TN EMHERL b FETT 5, SEHICIT
SNPcaster!Z f )& L T > % Sakai BA000007.fasta% F\>7z, 72 3. SNPcaster(I[X2iC/R3 7 1
— TS~ 4 774 v TH Y, BactSNP (SNPHH Y 7 b) i h ) I v 7Y —un
Il L T3 zo, iTichz>oTiFV—FT—2D Y I v 7B Tk,

Input files

- fastq

- Reference
* repeats.tsv

$ BactSNP

_results_bactsnp

$ bactsnp_vcf_script.pl

I 5 I

SNP folders

$ Snippy

2_snippy_results

$ snp_conversion.pl

3_results_without_gubbins

$ Gubbins

4 _results_gubbins

$ extract_Gubbins_rcm.sh

5_results_with_gubbins

X|2. SNPcaster® HlLE T/ LfEHT 7 v —[X]



3-2. Rk E RG22 ) — = v ST

AK==a2T7rTlE, 7. £y vu—FLAISKE (0157 1 108k, 0121 : 5kk) &% H
WCRNT 2 A L 720l % R 3, i, EBRIEGIC B T B 0K ST TR W 2T i J

L7z Th 2 & EZ TR, fif#lT-¥7 A
— 2 FIRITHARME (ZEHEEL) 0F F T,
GubbinsiC DWW Tl [FEfT325 (1) | *
IR L 72, R T 2L, vy s
b7 4V ZXHIC [snpeaster [HAF] [
B[V 2 P 4]) &0 SO 7 4 L X5
fElIh, A7 7 A VBN EI NG, #E
Prft it [SNPcaster report.txt] ICEHEEF&
NTHY, KT cldfiido L Hick-
720

a745 ) L% 4 X (Core genome size) 13

Core genome size (bp)
Before Gubbins : 4291372
After Gubbins : 4204425

Mumber of informative SNP sites (with reference)
No masking: 74374
After Gubbins : 65665

Number of informative SNP sites (without reference)
Mo masking: 74327

After Gubbins : 65627

Removed SNPs
Gubbins: 8709

HARCH D5 5MICH L THI4.3M (78%) TH o 7z, B & 7z SNPEU AR 2 SEIER 5wl ©
TA0RMEATH D . HEOSNPsHEH I N L b b, 2NEFNOKBOSNPEZ < T
Vw7 ATRRNLZTZ 74 iE, SNPcaster® /] 7 + v X ND

[3_results_without_gubbins| (HH#L Z FEHIHFREAT) & L <iE [5_results with_gubbins]

G 2 SEIRPRE12) IS T2, K31k, 2o ) bl x R ERio 7 7 4 v
ERLIZDDTH D, 2D LT EDOSNPsHEHE SN T akEEG T4 T4 L
TW3 A, b FIMFERONID IV —TThH S,

REF DRR1470§DRR1470§DRR147071DRR14701DRR147071DRR1495§DRR14959DRR14959DRR14964 DRR14969DRR14974DRR14979DRR1497DRR1497¢ DRR14977]
REF 0 73759 73758 73759 73759 73760 138 137 136 137 137 981 980 982 982] 980!
DRR147067 73759 0 1 2 2 3 73784 73783 73782 73783 73783 73845 73844 73846 73846 73844
DRR147069 73758 1 0 1 1 2 73783 73782 73781 73782 73782 73844 73843 73845 73845 73843
DRR147072 73759 2 1 0 2 3 73784 73783 73782 73783 73783 73845 73844 73846 73846 73844
DRR147075 73759 2 1 2 0 3 73784 73783 73782 73783 73783 73845 73844 73846 73846 73844
DRR147079 73760 3 2 3 3 0 73785 73784 73783 73784 73784 73846 73845 73847 73847 73845
DRR149584 138 73784 73783 73784 73784 73785 0 3 2 3 3 1025 1024 1026 1026 1024
DRR149590 137 73783 73782 73783 73783 73784 3 0 1 2 2 1024 1023 1025 1025 1023
DRR149598 136 73782 73781 73782 73782 73783 2 1 0 1 1 1023 1022 1024 1024 1022
DRR149646 137 73783 73782 73783 73783 73784 3 2 1 0 2 1024 1023 1025 1025 1023
DRR149690 137 73783 73782 73783 73783 73784 3 2 1 2 0 1024 1023 1025 1025 1023
DRR149748 981 73845 73844 73845 73845 73846 1025 1024 1023 1024 1024 0 1 3 3 1
DRR149750 980 73844 73843 73844 73844 73845 1024 1023 1022 1023] 1023 1 0 2 2 0
DRR149762 982 73846 73845 73846 73846 73847 1026 1025 1024 1025 1025 3 2 0 4 2
DRR149766 982 73846 73845 73846 73846 73847 1026 1025 1024 1025] 1025 3 2 4 0 2
DRR149771 980 73844 73843 73844 73844 73845 1024 1023 1022 1023 1023 1 0 2 2 0

3. dist_final snp matrix.tsv (28E) o5



3-3. JEREE D FRS

EHIHEHIC BT 5 SNPETTIE, R
75 % IMiERY 2 Sequence Type (ST) DB
HX. TS S 13RI T 3 2 L
F LW, 320 X9 #flcid, 2201
HH (01572 0121) B&EFENTEHEY,
T 2 TIRIMERIO121 Z B\ 72 10RR A %
fRfi 422 & & L7, ZDRERDOER
(SNPcaster report.txt) (ZHFCDMY TH
3, ary ) st A4 RX1349M (89%)
FTERLTWE )T, HSNPEIZ
H s 2 REIRBR AT 1,578(6 & <A L

Core genome size (bp)
Before Gubbins : 4959266
After Gubbins : 4916717

Number of informative SNP sites (with reference)
No masking: 1578
After Gubbins : 750

Number of informative SNP sites (without reference)
No masking: 1521
After Gubbins : 701

Removed SNPs
Gubbins: 828

72o TNZNDOEIDSNPEI~ bV v 7 2K E K4 T, MIEROISTHRR O SNPEUIL.
3B X UM4ICBWTRREB T, 74 P N0 N T 5, MIERO0121 %2 R4 2 Hitk

DO15THREI D SNPEL % HlE 9 5 & . SNPE ST 28 2 2RI TlZ. O121 %84k L =54
I HISNPELSS00FE S BEA L T W B3 Db h 5, Zid., mBEHEETH 20121 2 FE

L7zZéickoTaTry /7 2R S N, MR & 72 o 72SNPsME N L 72 2 & it
W33, =T 2D RGETHSNPEINTORBITIIAE RZ{LIZAD S o
72D, 13& A EDBHSNPS RV DT OIRICER I N a THEBICEEIN T W20 5

TH 5,

REF DRR1495§ DRR14959DRR14959DRR14964DRR14969DRR14974DRR14974DRR1497DRR14974DRR 14977
REF 0 256 255 254 255 255 1372 1371 1373 1373 1371
DRR149584 256 0 3 2 3 3 1514 1513 1515 1515 1513
DRR149590 255 3 0 1 2 2 1513 1512 1514 1514 1512
DRR149598 254 2 1 0 1 1 1512 1511 1513 1513 1511
DRR149646 255 3 2 1 0 2 1513 1512 1514 1514 1512
DRR149690 255 3 2 1 2 0 1513 1512 1514 1514 1512
DRR149748 1372 1514 1513 1512 1513 1513 0 1 3 3 1
DRR149750 1371 1513 1512 1511 1512 1512 1 0 2 2 0
DRR149762 1373 1515 1514 1513 1514 1514 3 2 0 4 2
DRR149766 1373 1515 1514 1513 1514 1514 3 2 4 0 2
DRR149771 1371 1513 1512 1511 1512 1512 1 0 2 2 0

X4, dist_final snp matrix.tsv (O121&%}) o5
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3-4. EHEHIPOIRZ STk L 72 fi#HT

3-3. TR L 720157 Sakaitk & ZHACH & L 7= @b Cld. MRATN K 2 I H10157 D A I R
ET DT & T a 7R S L, TR EERIIRIESNPE D T L ko7 2D X
)RR T — A TIBAE L E W EZONE D, Av=2 7 A TIEICEMEH D S

b oIk B & LT 2012 RT3,

QCDZEST (SNPcaster) DIEHHTT v 7 A& Nizfasta”? 7 A VD I B il L 72 WEF]
PR O 1Kk % %I L. SNPcaster.ipynb® [6. ZHEH % D7 1F C—DDFASTAZ 7 4 LT
35 W, VI 777 LaDa v T 4 7 %R L T SNPcaster Tl A RE 72 2 BB Y|
ZE T 2. ZDkIZ. fE T L7208 % SHECY & L CSNPcasterz EIT T LITR V. 7
B, TOIFET FERE N0 2 ZRAECHI & 3 235413, GubbinsiC X 2 #l# 2 fHIH O R
FIFFEHBTE RO THEEI NV, SEIIDRR149598% Sk L LT, Z i & SNPEZS]
HiCH o 7miliix DS E T L 72, 2D Gore gonome size (bn)
fi DR (SNPcaster_report.txt) (3745 Before Gubbins : 5201544
RLOMY TH B, aTT ) LY A4 XL
5OM (96%) &7 b . BEBEHIDITIT Number of informative SNP sites (with reference)

No masking: 6
B AN—ENT BT, B
SNPEUZ6MEIC £ CRA L7z, ZNZ 4 | Number of informative SNP sites (without reference)
DB OSNPE= ) v 7 2F#x[sic | Nomasking: 6
T, TNETOMTEERL T, b
FTHICHRIHSNPE D ZA LA A b5, Tt K VEEAREKRS , 222 EdG L L7 C
CICX o Ca T X HICHR I L, SNPAEITOMMRIE S X HICEL 722 &Itk 2 b
DTH 5,

REF DRR14954DRR14959DRR14959DRR14964DRR14969
REF 0 2 1 0 1 2
DRR149584 2 0 3 2 3 4
DRR149590 1 3 0 1 2 3
DRR149598 0 2 1 0 1 2
DRR149646 1 3 2 1 0 3
DRR149690 2 4 3 2 3 0

5. dist_final snp matrix.tsv GEEE¥RDOR) OFH

320 53-4F TThRRZX T, 277 7 LASNPsORHIE [fRF 29 v ARt 2 [
HABCH | ICk o CRERWE LR XTI 5, 20720, EHFEHICE T 52377 /7 LSNPIENT
BTk DEERER LT 2 2 & ] KL 725, LHIFEHNITNGSHHAT % 8 H
TEHRIICOZ L QTHICEZ, ITL T2 3 v 7ARICEBROEIRE S > Tnirn
2. AT LEEA T ICHER I N TV B2 (BERT5% U2 HERE) | 1o nTHERR
2X5B0b0ENBD 5,

HUHTH b7 X 510, Sk AMERIC B CEFHHI OSNPIEN 28 AT 2 B i3, A<
ZaTNCEEHD T — 2 2 SFIC LT, BlEak DT AEY)ICHRES 5 22 &9 & i
RLTHLTERITT 2 2 L 2R 2,
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EAf3

K7w b arvoffid, TaloXEme2XFEML £ L7,

JEAE T BT ER SR RIS RS - AR BN RO IR R [HTfiAmT
RFTICH T 27 7 LA &Itk 2 NEARFI AT AMBE KL Z LT 5 720058 (Wt
FRFEH "I /#E)
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MK TANTF—Z2DT7 7 AN A X

DRR147067 R1.fastq.gz 105,783K
DRR147067 R2.fastq.gz 137,620K
DRR147069 R1.fastq.gz 112,819K
DRR147069 R2.fastq.gz 147,869K
DRR147072_R1.fastq.gz 110,675K
DRR147072_R2.fastq.gz 133,088K
DRR147075 R1.fastq.gz 95,208K

DRR147075_R2.fastq.gz 125,344K
DRR147079 R1.fastq.gz 104,785K
DRR147079 R2.fastq.gz 132,131K
DRR149584 R1.fastq.gz 144,066K
DRR 149584 R2.fastq.gz 180,278K
DRR149590 R1.fastq.gz 116,620K
DRR149590 R2.fastq.gz 144,171K
DRR149598 R1.fastq.gz 154,462K
DRR149598 R2.fastq.gz 196,001K
DRR 149646 R1.fastq.gz 103,696K
DRR 149646 R2.fastq.gz 123,745K
DRR149690 R1.fastq.gz 146,901K
DRR149690 R2.fastq.gz 175,732K
DRR149748 R1.fastq.gz 183,890K
DRR 149748 R2.fastq.gz 216,995K
DRR149750 R1.fastq.gz 163,170K
DRR149750 R2.fastq.gz 198,485K
DRR149762 R1.fastq.gz 187,530K
DRR 149762 R2.fastq.gz 225,209K
DRR149766 R1.fastq.gz 160,643K
DRR149766 R2.fastq.gz 188,637K
DRR149771 Rl .fastq.gz 89.,887K

DRR149771 R2.fastq.gz 107,189K
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* RERHCREE I N7z 70 b a v iZfE s L OFHEOHMICBYFEHCTE 20 TH Y,
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ERRPE)IC 31T 2 HE SNP BT (FEET) BEEEOBE

AKw=aT7nix, E—EHLM (Single Nucleotide Polymorphism, LAF SNP) fi##fr>y —n &
L T SNPcaster (https:/github.com/leech-rr/SNPcaster) Z {3 3 Z & ZSBRICE W CTIERK X
hTw3, V—F7F—2D5EFl (Quality Check, LAF QC) ¥ X U8 SNP fi#hii /5 <t
T% %,

Yy—-FF—%®QC

V—FF—&2D ) Iy

(T XTEZ—FHIK 2 A ) T 4 F— X D)

F—2 ANy Y OFHE

(BT R 7 7 2023t L TSR DO 7 — £ 230U T & 72 > DR
N2 7 7 A DOT YT

(CEVITE, Total 7/ LA X, a v T 4 Vs ¥ OER

\

CheckM 1T X 2 F#& 3 At
(EYRE, avxIt—v a v olER

EMEH I T 5 SNP #EFT
NR &7 BEY OBk A EE GRE IEERCED W)

\

EHEFIEEKRDO ) 2 v 7FAY — RSk 7 7 aiddlic<wy vy 7
(SNP DF#HY)

\

aF7 7 ) LA XDHER. RN % Eli

(277 594 XEHDHRTE T D0, RFEMICEEN 7RSI ICR X > TnZn b
> % htEER

RN BEN 2R DS B - 72356, 0 Z R\ CHE SNP 8T % £

AT LY A XN CEERELBEICLL CSEKkEEH

(EMEHIO 1 HKEZEBIRLCT vy IAT— 2% HE L, ¥-%msBkE LTHW3)



file:///C:/Users/215462/AppData/Local/Microsoft/Windows/INetCache/Content.Outlook/H8E8ABZC/!!!prefix!!!_https:/github.com/leech-rr/SNPcaster

1. IC®BIC

COVID-19 ® X 7 I v 7 AR, K> —7 v 3 — (NGS) %E AT 2 5 i wrsemr
DR LT, 72, REEHED NGS OZELHITIC OV T b LART & b ZfliZe b D 2381 L T
BY, HEEDO Y = F 7= 2B NN—=F LI TA>TWw5, —J7T, NGS 2»6/E6n5
T—2RBEBERTHY, T2 DOZDICEIANAFTA VT r~T 4 7 ZAOHHSLE L
RZMEAD . 2D EREART ) LEITICE T2 Y 7 FEHTORMEE 2> T3, K
JRHHTE D o BFC i, BHIHEHIC B T 2 Wk R & LT, IR 7 4 — L F 7 VER
VKB) (PFGE) VLN T E 245, YR O Y R — MR T I RBEOBE AR A L
ZoTWb,

Ke=2T7 LTk, 2NE T PFGE 2H > T E ZWKROF—1E B3 2 i@ ik o &
B LT, &7 LSNP RITICOWCRRNT 5, Shdbay /7 L SNP RN %8 A3 3 i
KT, BAPHHAT 2 FECT — 203 RYTH LN LE I DOSEICENTENTDH D,
WY 2 — Y —F (llumina %) % v 72 HEERRIFENT 2 20E L T 5, 7272 L., [SNP 23
fEUAN THIIEFE DR E BT B TE 200 &) FHICOWTI, RERT L
R B 2720, MHNEEZ ZHET 20 13WNECH %, 22 TR =2 T LTI,
SNP fENTICEZ2 ETDY — FT7—XDRFEL, TICcHVON-FEZ O DD Z Y%
i 2 SFEICOWTHENT B,

B, R~v=aT7 A TlE JIHS [E 2R YGEDT 78Tl R 25— 56 CHi % & 1172 SNPcaster
(https:/github.com/leech-rr/SNPcaster) D Z Hife & L 72508 & 72 > T\» % 25, SNPcaster
DA VA= RFEHGEIC O TGN IIREER L v, 4 v 2 =Rk ICD
T (3 https:/github.com/leech-rr/SNPcaster/tree/main/doc/manual & Y HAGE~ = 2 7 LV 93 AF
ARECTH LM, v~= 2T V% FEH XY~ ChatGPT (URL: https:/chatgpt.com/g/g-
69118b0d42f48191906ba605a540cba8-snpeaster-gpt) 1< I\ THEEFE I T DIEHRA T 230l HE (7=
LR O 24 v EE) DT, FNDERERL TIZ LW,

TR = 2 TR T — X OHECIRGEE & 1T 5 BT 8 Linux % i 3 2 G232 rE
205, A=y FiZoWCOREM &R LA %, Windows ~¥Y 2 (PC) % HI\>7z Linux
Y FTOY ) L7 — 2B e DT, JEAE ST B 3 A 2 2 B B S il e
LA - FEREFN SRR AT E MO AR AT Ic BT 2 7 7 L& 72 &Itk 5 N Bk
MM BRIE R LS 3 720 Dft9e] (HEREE HIHEE) Xk v Efishnik, 7/
LT —2ETE2OMMEER ST HEEMETEERESDOF — L=

(https://www.chieiken.gr.jp/) ICIH I NTVWE DT, 2D~ =2 T MIC X Y #IEEE Ficft

Tz 20,
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file:///C:/Users/215462/AppData/Local/Microsoft/Windows/INetCache/Content.Outlook/H8E8ABZC/!!!prefix!!!_https:/github.com/leech-rr/SNPcaster/tree/main/doc/manual
https://chatgpt.com/g/g-69118b0d42f48191906ba605a540cba8-snpcaster-gpt
https://chatgpt.com/g/g-69118b0d42f48191906ba605a540cba8-snpcaster-gpt

2. Y—-FF—%D QC (&'H3Hif)

3 FF i
o PR HEE X N7 R B R
o ANT—%:_TITVFFASTQ 7 74 b
o HEREPC ARy 7 XEY 16-128GB (v I E - T+ v TAJEICKIE). CPU
8 2 7 LA LS

fitry — v

K= = 2 7 1% SNPcaster (https://github.com/leech-rr/SNPcaster) TOI{EZ HiIE & L T 3,
L HRDY 7 b7 27 THoThH, FAFONAEBHRI N T RITA~ =2 T LD
IR o e fET 2 EATAIRECTH %, H 2 Wit AICA -7V Y — 2D T u 7 J Lifflihé
bETHITT 2L AEETH D, SHWEHICET AN NAF A4 v T r~T 4 7 ZOENE
PTYHREEEL GERI N0,

QC7u—
TIZTEHYa— b= T —ZDMEMREGECOWT, UTD 4 27 v 7%BNT 5,
SNPcaster CTlid 1 EDOEEC TR —#HDOENHREITINL K-+ 7 7 A A 1Ed N5,

FU IV (fastp 72 E)

ALy Y () i (SeqKit 7z &)

Ty INCE BT ) LA KR (SPAdes, SKESA 7x &)
CheckM (RK~<—Y &) 2 X % Completeness, Contamination fif 32

LD =

ANL Yy PLIFY)—FTF—Z2DERDZLTHY., TikoiERICIVEHEINS,

ANLYY = (R1 + R2 DIIERER) / BITRERBENDT/ L1X(bp)

—uorLy27 4]

]‘ T-50E#H (WN\LY)

—»
U—-F7-4

K1 F—&2A Ly oA

EHEED B % SNP T Z# EfE T2 9 2 THEARAANL vy POHZIIUTO®EY Th 5,

v ERKR:30x
v HEEI50xLLE



file:///C:/Users/hiroa/Downloads/!!!prefix!!!_https:/github.com/leech-rr/SNPcaster

ALy VH30x & TS T — X B OBEKE W72 T T iE SNP O FRHIE % 4 AT RETE A
Fl b7, DX BB D O3RN 2 2 L 2m iSRS 5,
Zofh, 1~4FTEELEZQCOF vy 7 YA (HR) ZLUTICHHT 2,

AL 30x LLE
T TIVT ) LA X (ZERDET10%)
CheckM completeness(97%LL L)

O
O
O
O CheckM contamination(3%LLTF)

a re N

CheckM @ completeness (5E4=1E) & contamination (G5HE) &, 7/ A7k ¥ 7V O

B %l 5 ECEEAEMEL 55, CheckM I/HERM (MM - H-) JTticzos v

— 7T R0 TV R MHER Ty PBERINEZT — X X—293% | completeness (¥

% DRHEE T2 ENIZ T > TV 25 22K TR T, 100% STV IS ERED D70 TR

DN EHIWT X 15, contamination XA | 2 ¥ — 03§ O ML T AEE = v — R
Q NEBEIT, SEYREORYPZREE > T2 EEE2 S 2 & L TRiEfLE N3, /

QC ®%17 (SNPcaster)

SNPcaster (Jupyter Lab W) #{FH 3T 25413, vy =7 MEKKIC Ty =7 b 740
ZWIC [ grape_qc_assembly.ipynb | &> 5 QC fi#TH D /7 — b 7y 7 BMER X LT 5 D T,
ZNZMMT 2, 7 — 7y 7 NICFEM BT FIEIC O W COREAH 2 DT, Z N2 HER
LanbFET3 %,

75 ¥ [grape_qc_assembly.ipynb | CEIRAIRER T v 77 (2 v T 4 Z2{EKT 5V 7 F)
lZ SKESA & SPAdes & @ 2 fliJH B 0 . HiHE DT ) DEHTICEE T 2 KFfH 3% v, QC F =
vy VAR 22T INNUL, WThDT v 77 2T R@ER A, EHEFH D
eSS W72 WG (3-4 THRiBS %) 13 SKESA DRI ZHERE S 5,

QC %17 5 ¥&1E. configuration.txt DIELZ1T 5, £ 9. https:/github.com/leech-rr/SNPcaster
XY &Y v —FL7 SNPcaster 7 # VX ND

app/notebook/sample_data/ehec P& MK | Genome size [Mbp]: 5.5
J5 1% F @ [ configuration.txt] 7 7 £ A23% % » ¢, | Coverage threshold: 40
INEEHBDO S 27 F 7+ AKiIcary—+ | Maximum number of contigs: 1000
2. TIMEIR GO Y & 7o T 2 0O, filhi Mini_mum genome si_ze (Mbp): 4
S 2 B I U MR S U L, Maximum genome size (Mbp): 6.5

) R R Minimum completeness (96): 98
BT T T 2L, Tudzs P 7+ ALXHIC

Maximum contamination (%): 2
qc_assembly [HfF] [REEI] [V R F 4D 7 4 v
EHBER I N D FENT 7 + 0 X NI qe resultsxlsx ] & W9 7 7 A ARHTI I N T % DT,

6


file:///F:/精度管理マニュアル関連/!!!prefix!!!_https:/github.com/leech-rr/SNPcaster
file:///F:/精度管理マニュアル関連/!!!prefix!!!_https:/github.com/leech-rr/SNPcaster

QDY —b+DT =X %HERT 5, FFIC, coverage. total length, completeness. contamination

WKOWTHER L. ZDBOENT (SNP fETEE) ICHWTR WA E S »HIEI 3,

3. SNP f##7

AR~ =27 NVTlI, https:/github.com/leech-r/WGS_benchmark_dataset!CFL#E X LT\ 5,
o A KRG B D L FIEH CfgiT S vz ) — K 7 — &%, Zf#HF] L TSNPcaster C#HT L 72
Bl %R 3 . HfiaXICSNPeaster AN DY — NV ZE A L TSNPi#tT 2 kA 2B, 27 X b
T — X BAFH LT & SEHE L. SNPcasterD At F: & LR L TR & il 23\~ & & 2 HERE
T LT 5,

FRR=VECHEBOY) - F T =0T 7y vavEFEEbLil, T—EZR—ZA0bLK
7o —FLTHRWHEENEMTH 2720, 2 Z TliLinux (Ubuntu) BR3E (Windows
DWSL2Z &) Ta~wy FEMM LT — X DU /7 k%2 BN T 5.

B, AT OMgENT TA T4+ LA IEUbintuk — I FACET 5 a < v
FERT,

Ubuntu® X — I FAZEE L, TRAZ +y 7 EOEEOETiCeda~y FTEEILTT
La~wvy F 2247953

git clone https://github.com/leech-rr/WGS_benchmark_dataset.git

[WGS benchmark dataset] &9 7 A AL XBXy vy —FIN5DT, ZZilcda~v
FCcBEId %, RIC, https:/github.com/leech-rr/WGS_benchmark_dataset® [How to
download short-read files] #S#IC XV v ua— 3%, [fasterg-dump 2023-05-30.sh] DF]
FICiZ. SRA ToolkitD 4 ¥ A b = ADMETH 5, HEDOPCEREICILL T, LETHNIE
condalgiE ZERK L CA v A b —1F 5,

*SRA-Toolkitf ¥ A F — Vv &Ea< v K

conda create -n sratools sra-tools

Z D%,  Ifasterg-dump 2023-05-30.sh| & [list] 77 A AR T+ AV EZHNICH D L%
AL TP a~vY FCY—FTF =23 Xy vu—FT& 2%, THREADS I T 2
CPUD AL v N7 DT, HHDPCEEICIL U TEEDEFICANEZR %,

fasterq-dump_2023-05-30.sh list THREADS

KT FAANFA REBRORICRTOCT, MEAL XY v o — FTEEPE I HEERT
IS HICEI N,

3-1. SNP&EMT D AT
Xy va—FLT—22HWTCSNPIET 2 RITd %, ~=—aT Ak /— b7y 7NICEE

7


https://github.com/leech-rr/WGS_benchmark_dataset
https://github.com/leech-rr/WGS_benchmark_dataset

M 72 BT FIEIC O W CORLHE D B 2 DT, TN EMHERL b FETT 5, SEHICIT
SNPcaster!Z f )& L T > % Sakai BA000007.fasta% F\>7z, 72 3. SNPcaster(I[X2iC/R3 7 1
— TS~ 4 774 v TH Y, BactSNP (SNPHH Y 7 b) i h ) I v 7Y —un
Il L T3 zo, iTichz>oTiFV—FT—2D Y I v 7B Tk,

Input files

- fastq

- Reference
* repeats.tsv

$ BactSNP

_results_bactsnp

$ bactsnp_vcf_script.pl

I 5 I

SNP folders

$ Snippy

2_snippy_results

$ snp_conversion.pl

3_results_without_gubbins

$ Gubbins

4 _results_gubbins

$ extract_Gubbins_rcm.sh

5_results_with_gubbins

X|2. SNPcaster® HlLE T/ LfEHT 7 v —[X]



3-2. Rk E RG22 ) — = v ST

AK==a2T7rTlE, 7. £y vu—FLAISKE (0157 1 108k, 0121 : 5kk) &% H
WCRNT 2 A L 720l % R 3, i, EBRIEGIC B T B 0K ST TR W 2T i J

L7z Th 2 & EZ TR, fif#lT-¥7 A
— 2 FIRITHARME (ZEHEEL) 0F F T,
GubbinsiC DWW Tl [FEfT325 (1) | *
IR L 72, R T 2L, vy s
b7 4V ZXHIC [snpeaster [HAF] [
B[V 2 P 4]) &0 SO 7 4 L X5
fElIh, A7 7 A VBN EI NG, #E
Prft it [SNPcaster report.txt] ICEHEEF&
NTHY, KT cldfiido L Hick-
720

a745 ) L% 4 X (Core genome size) 13

Core genome size (bp)
Before Gubbins : 4291372
After Gubbins : 4204425

Mumber of informative SNP sites (with reference)
No masking: 74374
After Gubbins : 65665

Number of informative SNP sites (without reference)
Mo masking: 74327

After Gubbins : 65627

Removed SNPs
Gubbins: 8709

HARCH D5 5MICH L THI4.3M (78%) TH o 7z, B & 7z SNPEU AR 2 SEIER 5wl ©
TA0RMEATH D . HEOSNPsHEH I N L b b, 2NEFNOKBOSNPEZ < T
Vw7 ATRRNLZTZ 74 iE, SNPcaster® /] 7 + v X ND

[3_results_without_gubbins| (HH#L Z FEHIHFREAT) & L <iE [5_results with_gubbins]

G 2 SEIRPRE12) IS T2, K31k, 2o ) bl x R ERio 7 7 4 v
ERLIZDDTH D, 2D LT EDOSNPsHEHE SN T akEEG T4 T4 L
TW3 A, b FIMFERONID IV —TThH S,

REF DRR1470§DRR1470§DRR147071DRR14701DRR147071DRR1495§DRR14959DRR14959DRR14964 DRR14969DRR14974DRR14979DRR1497DRR1497¢ DRR14977]
REF 0 73759 73758 73759 73759 73760 138 137 136 137 137 981 980 982 982] 980!
DRR147067 73759 0 1 2 2 3 73784 73783 73782 73783 73783 73845 73844 73846 73846 73844
DRR147069 73758 1 0 1 1 2 73783 73782 73781 73782 73782 73844 73843 73845 73845 73843
DRR147072 73759 2 1 0 2 3 73784 73783 73782 73783 73783 73845 73844 73846 73846 73844
DRR147075 73759 2 1 2 0 3 73784 73783 73782 73783 73783 73845 73844 73846 73846 73844
DRR147079 73760 3 2 3 3 0 73785 73784 73783 73784 73784 73846 73845 73847 73847 73845
DRR149584 138 73784 73783 73784 73784 73785 0 3 2 3 3 1025 1024 1026 1026 1024
DRR149590 137 73783 73782 73783 73783 73784 3 0 1 2 2 1024 1023 1025 1025 1023
DRR149598 136 73782 73781 73782 73782 73783 2 1 0 1 1 1023 1022 1024 1024 1022
DRR149646 137 73783 73782 73783 73783 73784 3 2 1 0 2 1024 1023 1025 1025 1023
DRR149690 137 73783 73782 73783 73783 73784 3 2 1 2 0 1024 1023 1025 1025 1023
DRR149748 981 73845 73844 73845 73845 73846 1025 1024 1023 1024 1024 0 1 3 3 1
DRR149750 980 73844 73843 73844 73844 73845 1024 1023 1022 1023] 1023 1 0 2 2 0
DRR149762 982 73846 73845 73846 73846 73847 1026 1025 1024 1025 1025 3 2 0 4 2
DRR149766 982 73846 73845 73846 73846 73847 1026 1025 1024 1025] 1025 3 2 4 0 2
DRR149771 980 73844 73843 73844 73844 73845 1024 1023 1022 1023 1023 1 0 2 2 0

3. dist_final snp matrix.tsv (28E) o5



3-3. JEREE D FRS

EHIHEHIC BT 5 SNPETTIE, R
75 % IMiERY 2 Sequence Type (ST) DB
HX. TS S 13RI T 3 2 L
F LW, 320 X9 #flcid, 2201
HH (01572 0121) B&EFENTEHEY,
T 2 TIRIMERIO121 Z B\ 72 10RR A %
fRfi 422 & & L7, ZDRERDOER
(SNPcaster report.txt) (ZHFCDMY TH
3, ary ) st A4 RX1349M (89%)
FTERLTWE )T, HSNPEIZ
H s 2 REIRBR AT 1,578(6 & <A L

Core genome size (bp)
Before Gubbins : 4959266
After Gubbins : 4916717

Number of informative SNP sites (with reference)
No masking: 1578
After Gubbins : 750

Number of informative SNP sites (without reference)
No masking: 1521
After Gubbins : 701

Removed SNPs
Gubbins: 828

72o TNZNDOEIDSNPEI~ bV v 7 2K E K4 T, MIEROISTHRR O SNPEUIL.
3B X UM4ICBWTRREB T, 74 P N0 N T 5, MIERO0121 %2 R4 2 Hitk

DO15THREI D SNPEL % HlE 9 5 & . SNPE ST 28 2 2RI TlZ. O121 %84k L =54
I HISNPELSS00FE S BEA L T W B3 Db h 5, Zid., mBEHEETH 20121 2 FE

L7zZéickoTaTry /7 2R S N, MR & 72 o 72SNPsME N L 72 2 & it
W33, =T 2D RGETHSNPEINTORBITIIAE RZ{LIZAD S o
72D, 13& A EDBHSNPS RV DT OIRICER I N a THEBICEEIN T W20 5

TH 5,

REF DRR1495§ DRR14959DRR14959DRR14964DRR14969DRR14974DRR14974DRR1497DRR14974DRR 14977
REF 0 256 255 254 255 255 1372 1371 1373 1373 1371
DRR149584 256 0 3 2 3 3 1514 1513 1515 1515 1513
DRR149590 255 3 0 1 2 2 1513 1512 1514 1514 1512
DRR149598 254 2 1 0 1 1 1512 1511 1513 1513 1511
DRR149646 255 3 2 1 0 2 1513 1512 1514 1514 1512
DRR149690 255 3 2 1 2 0 1513 1512 1514 1514 1512
DRR149748 1372 1514 1513 1512 1513 1513 0 1 3 3 1
DRR149750 1371 1513 1512 1511 1512 1512 1 0 2 2 0
DRR149762 1373 1515 1514 1513 1514 1514 3 2 0 4 2
DRR149766 1373 1515 1514 1513 1514 1514 3 2 4 0 2
DRR149771 1371 1513 1512 1511 1512 1512 1 0 2 2 0

X4, dist_final snp matrix.tsv (O121&%}) o5
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3-4. EHEHIPOIRZ STk L 72 fi#HT

3-3. TR L 720157 Sakaitk & ZHACH & L 7= @b Cld. MRATN K 2 I H10157 D A I R
ET DT & T a 7R S L, TR EERIIRIESNPE D T L ko7 2D X
)RR T — A TIBAE L E W EZONE D, Av=2 7 A TIEICEMEH D S

b oIk B & LT 2012 RT3,

QCDZEST (SNPcaster) DIEHHTT v 7 A& Nizfasta”? 7 A VD I B il L 72 WEF]
PR O 1Kk % %I L. SNPcaster.ipynb® [6. ZHEH % D7 1F C—DDFASTAZ 7 4 LT
35 W, VI 777 LaDa v T 4 7 %R L T SNPcaster Tl A RE 72 2 BB Y|
ZE T 2. ZDkIZ. fE T L7208 % SHECY & L CSNPcasterz EIT T LITR V. 7
B, TOIFET FERE N0 2 ZRAECHI & 3 235413, GubbinsiC X 2 #l# 2 fHIH O R
FIFFEHBTE RO THEEI NV, SEIIDRR149598% Sk L LT, Z i & SNPEZS]
HiCH o 7miliix DS E T L 72, 2D Gore gonome size (bn)
fi DR (SNPcaster_report.txt) (3745 Before Gubbins : 5201544
RLOMY TH B, aTT ) LY A4 XL
5OM (96%) &7 b . BEBEHIDITIT Number of informative SNP sites (with reference)

No masking: 6
B AN—ENT BT, B
SNPEUZ6MEIC £ CRA L7z, ZNZ 4 | Number of informative SNP sites (without reference)
DB OSNPE= ) v 7 2F#x[sic | Nomasking: 6
T, TNETOMTEERL T, b
FTHICHRIHSNPE D ZA LA A b5, Tt K VEEAREKRS , 222 EdG L L7 C
CICX o Ca T X HICHR I L, SNPAEITOMMRIE S X HICEL 722 &Itk 2 b
DTH 5,

REF DRR14954DRR14959DRR14959DRR14964DRR14969
REF 0 2 1 0 1 2
DRR149584 2 0 3 2 3 4
DRR149590 1 3 0 1 2 3
DRR149598 0 2 1 0 1 2
DRR149646 1 3 2 1 0 3
DRR149690 2 4 3 2 3 0

5. dist_final snp matrix.tsv GEEE¥RDOR) OFH

320 53-4F TThRRZX T, 277 7 LASNPsORHIE [fRF 29 v ARt 2 [
HABCH | ICk o CRERWE LR XTI 5, 20720, EHFEHICE T 52377 /7 LSNPIENT
BTk DEERER LT 2 2 & ] KL 725, LHIFEHNITNGSHHAT % 8 H
TEHRIICOZ L QTHICEZ, ITL T2 3 v 7ARICEBROEIRE S > Tnirn
2. AT LEEA T ICHER I N TV B2 (BERT5% U2 HERE) | 1o nTHERR
2X5B0b0ENBD 5,

HUHTH b7 X 510, Sk AMERIC B CEFHHI OSNPIEN 28 AT 2 B i3, A<
ZaTNCEEHD T — 2 2 SFIC LT, BlEak DT AEY)ICHRES 5 22 &9 & i
RLTHLTERITT 2 2 L 2R 2,
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EAf3

K7w b arvoffid, TaloXEme2XFEML £ L7,

JEAE T BT ER SR RIS RS - AR BN RO IR R [HTfiAmT
RFTICH T 27 7 LA &Itk 2 NEARFI AT AMBE KL Z LT 5 720058 (Wt
FRFEH "I /#E)
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MK TANTF—Z2DT7 7 AN A X

DRR147067 R1.fastq.gz 105,783K
DRR147067 R2.fastq.gz 137,620K
DRR147069 R1.fastq.gz 112,819K
DRR147069 R2.fastq.gz 147,869K
DRR147072_R1.fastq.gz 110,675K
DRR147072_R2.fastq.gz 133,088K
DRR147075 R1.fastq.gz 95,208K

DRR147075_R2.fastq.gz 125,344K
DRR147079 R1.fastq.gz 104,785K
DRR147079 R2.fastq.gz 132,131K
DRR149584 R1.fastq.gz 144,066K
DRR 149584 R2.fastq.gz 180,278K
DRR149590 R1.fastq.gz 116,620K
DRR149590 R2.fastq.gz 144,171K
DRR149598 R1.fastq.gz 154,462K
DRR149598 R2.fastq.gz 196,001K
DRR 149646 R1.fastq.gz 103,696K
DRR 149646 R2.fastq.gz 123,745K
DRR149690 R1.fastq.gz 146,901K
DRR149690 R2.fastq.gz 175,732K
DRR149748 R1.fastq.gz 183,890K
DRR 149748 R2.fastq.gz 216,995K
DRR149750 R1.fastq.gz 163,170K
DRR149750 R2.fastq.gz 198,485K
DRR149762 R1.fastq.gz 187,530K
DRR 149762 R2.fastq.gz 225,209K
DRR149766 R1.fastq.gz 160,643K
DRR149766 R2.fastq.gz 188,637K
DRR149771 Rl .fastq.gz 89.,887K

DRR149771 R2.fastq.gz 107,189K
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Kobayashi K, Kubota | Differential Copy Number Curr Microbiol. 83 189 2026
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Introduction

Prefectural and municipal public health institutes
(PHIs) are public research and testing organizations
located in prefectures, designated cities, and core cities
across Japan. In 2023, PHIs were officially recognized as
regional hubs for science and technology.

Japan's population has been steadily declining since it
peaked in 2004, and in 2024, the birth rate hit a record
low of 1.15. Given these trends, it is unlikely that there
will be a sufficient influx of young talent to fill positions
at PHIs nationwide. At the same time, the need for
effective responses to health crises is urgent, and local
emergency situations can arise unexpectedly.

Ongoing human resource development is essential for
PHIs to effectively serve as technical hubs in regional
health crisis management. Notably, there have been
significant advancements in areas such as pathogen
genome analysis. Some challenges cannot be solved by a
single PHI alone; therefore, collaboration between PHIs
nationwide is necessary.

This guideline 1s based on the findings of the "Study
Group for Establishing Personnel Systems and Human
Resource Development Methods for Genomic Testing at
Prefectural and Local Public Health Laboratories
(24LLA2003)." It highlights key considerations for creating
a personnel development manual for microbiology at PHIs.



1. Human Resource Development Using Remote OJ T

Many prefectural and municipal public health institutes
(PHIs) have traditionally focused on on-the-job training
(OJT), where employees learn skills and knowledge through
their daily work, with external training (Off-]JT) used as
needed. This approach to continuous human resource
development helps each employee grow, fosters a culture of
mentoring within the organization, and is essential for
enhancing the overall capabilities of PHIs.

However, in the specialized field of pathogen genome
analysis using next-generation sequencing (NGS), traditional
OJT may not be effective. The technology is highly
specialized, and PHIs may lack the necessary instructors to
provide adequate training.

Additionally, Off-]JT may not always be practical due to
various challenges such as geographic limitations, societal
training needs, budgets, and alignment with course content.
There are also numerous technical obstacles, such as the
specialized equipment and digital infrastructure required for
genome analysis. As a result, there is a need for a common
analysis platform that can be used by all PHIs, along with
clear policies and manuals for human resource development
and evaluation.

From the learner’s perspective, self-motivation and a
system for collaborative learning with colleagues (mutual
help) are essential. To address these needs, it is critical to
promote remote OJT programs that can be implemented
even in distant locations. PHIs that are capable of offering
such support should cooperate by providing educational
assistance and personnel dispatch.

[ Note ] Japan Association of Public Health Institutes (JAPHI) is an
organization consisting of 86 PHIs across six regions, serving as technical hubs for
health crisis management. By working together and supporting each other, we can
expect improvements in the quality of technologies across PHIs.



2. Visualizing Training and Testing Methods
(Including Development)

In typical human resource development settings, a wide
range of training materials is readily available and easy to
access. However, training resources related to genome
analysis technology and knowledge are currently limited.
Additionally, the government often does not provide official
methods or analytical platforms in a timely manner, leaving
the infrastructure for training underdeveloped.

Given these challenges, those responsible for genome
analysis training (trainers) must independently select or
create the most suitable methods and materials to use in their
training programs. It is also crucial to standardize the training
methods and materials developed and implemented across
the country. Relevant organizations must collaborate to
address this issue.

[Note] Traditionally, local public health institutes have incorporated manuals
from the JTHS National Institute of Infectious Diseases (NIID) into their standard
operating procedures and used them in testing. However, during emergencies,
these manuals may not be available, or timely human resource development
training may not be feasible. This issue is particularly common in workplaces with
frequent personnel turnover.



2. Facilitating Individualized Learning through E-learning

Having standardized methods and training materials in
place makes it easier for individuals to acquire knowledge.
Regular lectures covering topics from basic to advanced levels,
along with archiving the content, can be an effective way to
support self-learning.

Since PHI staff members come from different professional
backgrounds and progress at different rates, it can be difficult
to ensure uniform knowledge acquisition in a short period of
time. However, by leveraging tools like online training and
archived lecture content, we can create an e-learning
environment where anyone can learn as many times as they
wish, regardless of time or location.

For this reason, it is important to systematically archive
regularly scheduled lectures and other events, while
continually improving and updating the content to keep it
relevant.

[ Note] Traditionally, learning has involved reading papers and practicing
through trial and error. However, with the ease of uploading and watching videos,
there is no reason not to take advantage of these materials to enhance the learning
process.



3. NGS-Related Skills to Be Acquired

PHIs require personnel who can reliably and creatively
carry out work related to infectious diseases, foodborne
illnesses, and their causative pathogens. This includes testing,
investigations, and research, as well as the collection, analysis,
and dissemination of relevant information.

As part of these activities, pathogen genome analysis using
next-generation sequencing (NGS) may be conducted to
obtain evidence for active epidemiological investigations and
other response efforts. The skills required for such analysis
are wide-ranging, and the appropriate proficiency level
should be determined by each PHI according to its role and
organizational structure.

Examples of skills required for genome analysis include:

» The ability to appropriately select pathogen genome testing
methods suited to the objectives of health crisis management.

* The ability to perform pathogen genome analysis in cases
related to health crisis management.

» The ability to further develop the knowledge and skills
descrlbed above and apply them creatively in practlce

- For additional competencies, please refer to “Key Points for

Creating a Human Resource Development Manual for
Microbiology at PHIs.”



5. Proficiency in Related Skills

Proficiency refers to the long-term learning process
through which individuals acquire practical knowledge and
skills through experience, progressing from novice to expert.
As shown in the Table, proficiency can be categorized into
the following stages:

- Procedural Proficiency (1-2 years of work experience)

- Routine Proficiency (3-5 years of work experience)

* Adaptive Proficiency (approximately 6-10 years of work
experience

Creative Proficiency (approximately 11 years or more of
work experience

Ideally, local public health institutes aim to develop and
retain as many staff members at higher levels of proficiency
as possible. To achieve this, it is essential to objectively assess
each staff member’s progress and depth of proficiency and to
promote  skill development systematically at the
organizational level.

[Note] Ultimately, the goal is for all PHIs to have a strong pool of proficiency
experts.

Table Proficiency Stages

1 Procedural Proficiency (1-2 years of work experience)
Individuals with no work-related experience are classified as “novices,” and their expertise has scarcely
2 Routine Proficiency (3-5 years of work experience)
In the case of routine tasks, individuals become capable of performing them quickly and accurately.
3 Adaptive Proficiency (approximately 6-10 years of work experience)
This stage refers to the ability to proceed with tasks by reasoning through analogy depending on the
situation. Commonly described as the “intermediate” level, individuals at this stage can manage non-routine
4 Creative Proficiency (approximately 11 years or more of work experience)
This stage is characterized by the ability to deliver a high level of performance both efficiently and
accurately. Individuals who attain this stage are described as “experts,” and they are capable of developing

Adapted from Human Resource Development Handbook, supervised by D. Masaki, Diamond Publishing, 2019.



6. Human Resource Development Centered on Block Bases

PHIs across Japan are organized into regional blocks
composed of geographically neighboring laboratories. When
considered at the block level, situations in which no personnel
have expertise in NGS analy51s are expected to be far less
common than when PHIs are considered individually.

In addition, PHIs within the same block interact frequently
in their daily operations and already maintain collaborative
relationships, creating a favorable environment for on-the-
job training. In particular, the lending or shared use of high-
performance analytical computers required for NGS analy51s
can play an important role in the early stages of training.

By establishing a training base for each block (a “block
base ) and regularly conducting comprehensive training
centered on these bases, collaboration within each block can
be strengthened. This approach is expected to enhance
overall technical capacity and improve human resource
development standards across PHIs ? see Figure).

Furthermore, connections formed among staff who
participate in or conduct the same training programs will
foster “mutual assistance” and collaborative learning. This, in
turn, will support the continuous accumulation of knowledge
and skills and help build long-term collaborative relationships.

[Note] The JAPHI network is divided into six blocks. Block-based human
resource development, rather than a fully national approach, is particularly
effective in promoting collaborative learning and mutual support.



7. Factors for Selecting a Block Base for Genome Analysis

The following factors should be considered when selecting
a block base for genome analysis. Among these, the presence
of staff who are willing to take initiative and serve as leaders
at the block base is particularly important.

* Analytical Computing Capacity
Sufficient computer processing power to perform NGS
analysis smoothly and efficiently.
* Reliable Internet Connectivity
A communication environment that supports the rapid
transfer of large datasets, as well as online training and
remote technical support (remote OJT).
* Personnel and Commitment
A stable group of staff members who are highly motivated and
dedicated to genome analysis and human resource
development
- Capacity to Conduct Regular Training Programs
An established system for planning and delivering systematic,
continuous training seminars for staff both within and outside
the block.
» Accessibility from Local Public Health Institutes
A location that is easily reachable from local public health
research institutes within the block, enabling efficient travel
and facilitating face-to-face training.



8. Learning Cycle

Employees who complete the training programs described
above can apply the knowledge and skills they have acquired
in their daily work at their home institutions, reinforcing and
consolidating their learning through practice and reflection.
In addition to sharing their expertise through OJT within the
institute, they can also serve as instructors at training sessions
hosted by other PHI research institutes. Teaching others
further deepens their understanding and accelerates the
mastery and retention of what they have learned.

[ Note] When trained staff members take on the role of instructors in
subsequent training programs, the consolidation of their knowledge and skills is
significantly accelerated. In addition, initiating new training programs provides
opportunities to identify and nurture new talent.

(Block Bases)

cyclization

Public Health Institutes |
workplace infrastructure | Solving ethical problems |
development

| Field-based training |

Knowledge related to NGS Promotion of expertise development 5 s rm
‘ — A g 5 ; ‘ Practical training ‘

Wet Facilitating Ei Proficiency in Related Skills

o
*Dry [Individualized pr— . Procedural experts | Creati t
Lniviig ‘ novice Roitins expists reative experts

-JAPHI Development of methods and standard

- PHIs(6 blocks) \ operating procedures (SOPs) On-thejob

-JIHS NIID training within

- Research groups ‘ Practice ‘ the instituts

- Real-world -

Response to crisis management cases
utilizing NGS (microbiology field)

2 X
PHIs: Public Health Institutes
JAPHI: Japan Association of Public Health Institutes — Legal
bl apan nstitie for beally Securtty Setting objectives and goals for NGS framework
NIID: National Institute of Infectious Diseases (PHI / h t ) d l
s / research groups, etc. evelopment

Figure Organizational framework for crisis management response using NGS
in Public Health Institutes (microbiology field)



9. Practical Use of NGS

NGS analysis technology should not be limited to research
applications; its use in routine administrative testing must
also be considered. However, except in cases where national
guidance 1s 1issued—such as during the COVID-19
pandemic—the decision to adopt NGS for administrative
testing is left to individual local governments and public
health institutes. As a result, the judgment and leadership of
management personnel, mcludmg laboratory managers, play
a critical role.

To support informed decision-making, it is important for
PHIs nationwide to steadily accumulate examples of NGS
applications in administrative testing and to share these
experiences and outcomes across institutions.

[Note] The ultimate goal of training is the practical application of NGS in
infectious disease crisis management, which is a core responsibility of PHIs.
Achieving this goal requires management personnel, such as laboratory managers,
to actively decide to implement the knowledge and skills acquired through training
in real-world practice.
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Conclusion

PHI personnel who played key roles in the response to
COVID-19 are valuable assets and serve as technical pillars
of regional health crisis management. In addition to
maintaining and strengthening their emergency response
capabilities, it is essential that they continue to acquire new
knowledge and skills during non-emergency periods.

Effective human resource development requires making
use of training opportunities offered by organizations such as
the JTHS National Institute of Infectious Diseases and private
companies, as well as establishing training systems based on
mutual cooperation among PHIs at the regional and national
levels. Within such systems, it is particularly important to
develop and effectively utilize personnel who can reliably
perform their duties at PHIs through a structured, cyclical,
and planned approach to training.

This guideline brings together the collective knowledge of
members currently involved in the PHIs’ Microbiology
Human Resource Development Team. We hope that it will
serve as a useful reference for the development of human
resources in pathogen genome analysis at PHIs.
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QIAseq FX DNA Library kit

Version 1.0

st 5 A= A e i e ] 7 e o b B P B 2

) MR — X% ST —

* Kv= 27 VONFICET 28R Muwibeld, Tidos /) oy —Fv 77—
TRA=V 7Y A PMGICEEG L ET,
genome_working_group-ml-bounces ¥ chieiken.gr.jp

(¥ Z@ICEHELTLEET W)

* AERHCEHE I N2 70 b a v BB L UCHAEOHWCRVEHTE 200 TH Y,
FAZHEOHINICHEHEINE I DTRHY THA, ABFHONES L7 a b arDIl
LUHEFZ VAR ZESFEICIVEEI NI DOTIEH Y A, HHINE S THEDET
CHOEEL S EBREZT W2 OFEREZMBINL T 230,
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77 L DNA 9 4 77 V) {F8lFIE D E

Fragmentation

(77 2 DNA D Wi {LALED)

Adapter ligation
(FVYTANANDA YTy 7 AL T X T2 =D 5)

:

Clean up and Elution

(747 —v a viROBEROIELR)
Library amplification

(74 77V @ PCR #ii)

:

Library size selection
RKe=aT7 VTR, WY —XICX3HELT o =27 VERGKEI 7 AV LIc X 3
Tk fie L 7.

7477 ) DR, ENMRERR

:

FTATIVEM, ANIFL—FvHF—DTV



1. #H&E - X8

AL THFEM
® DNeasy Blood and Tissue kit (QIAGEN)Z  [F] %5 i
® QIAseq FX DNA Library Kit %ff (QIAGEN : 180475 %)
®  Qubit dsDNA HS Assay Kit  (ThermoFisher : Q32854 %)
® Agencourt AMPure XP Beads (Beckman Coulter) [F]%5 5
® Jlluminatk > =7 v v 7% v b (300-cycle DL ER[REZR D % H#ELE )
® QIAGEN t: Buffer EB
® R0%T X/ — A (FAFHEL)
o HEEMTYVFa2—7 (1.5ml)
® 100mg/mLRNaseA (=vyKRv¥—v) [EZEH
@ T7HhHu—xS (=vXRvy—v) % [FH%ER
® X10,000GelRed (=vFv¥—v) % [F%EMH
® 100 bp DNA Ladder (%4 7854 4) % A%
® X 1 TAE buffer : g%
® FastGene 7HHE—R TANRYFhyX— (AR 24T 4 7 R)
® QIAquick Gel ExtractionKit (¥ 77 v) % [F% M
® 3M fiEfET b U v LKA (pH5.0)
e fy7u,)—n
o EL - BRERSE
®  Qubit Flex Fluorometer (ThermoFisher)
® llumina k> —7 v ¥ —
® PCR Thermal Cycler &ff (b —F U v FOREFIHEER D OPEE L)
® AMPure XP fEEHA A % v F (Fast Gene Magna Stand %)
o HbI—@OH: FL—FEME RevEy )
° 8;‘@7"1~7Fﬁ%51«>i96well7I/~I~FH7’/1/*7U"/7
® FHEXUKEIZEE : MupidR-exU (RSt 2= v F) &2 WIL[FEFMG
® [EDFIVAANLIA—Z—FAS-V (HRYzAT47R) H5ITFA%E
®  Z OthEAN i R E B AH



2. 77 1 DNA Wit

2-1.

77 2s DNA filit Gl

BFRICIG U 72 0] 7 158 5 CREE L 2R Ic D W T s/ ADNA i35, —fil& L <,
DNeasy Blood and Tissue kit (QIAGEN) % {#F L 7z /5L &N 5,

iEEE L 2 HR %2 B L 180uL @ Buffer ATL Tl v F 2 HEET 2 (77 L5
PR DA F AT CHEEBMR DO 720 IBID 27 v 78008 L 72 5, FilliE ¥ v
PO 2T ARSI,

Proteinase K 20 pl Z#HAE, A7 v 7 ZE(E L GRI L. MR ERICAET 5
T 56°CTA v Fax—+T23 (1FEH~—,

4L @ RNase A (100 mg/ml) ZFM LA AT v 7 ZEECRAL Zik (15 ~ 25°0)
T2 WA vFar—-1+93%,

15 BRIARAL T v 7 ZEMT 5, 200 ul @ Buffer AL 245N L. AT v 7 2#EET
T BT %, 200uL DT % —n (96 ~ 100%) %% v FAiCHML, HUFR
Ty 7 AEECT IR 5,

RAEW B L 2B % &) 2, v MCHffEhTw a3l v2mL 3L 2y
a v F 2 — 71 ® DNeasy Mini Spin Column (%3, 6,000 x g (8,000 rpm) LA LT 1
SRR OEET 2, ATO A-7-aLv 7y avyFa—T1kET5,

DNeasy Mini Spin Column Z# L\ 2mL 2L 27> a3 vFa2a—71HEL, 500 uL ®
Buffer AW1 % 7§/, 6,000 x g (8,000 rpm) LA LT 1 LR LDEEST 2, 2D A
olavZyavFa—T3ETS,

DNeasy Mini Spin Column Z# L\ 2mL 2L 7 ¥ a3 v Fa—7IKHEL, 500uL
Buffer AW2 % #iN#%. 20,000xg (14,000 rpm) T 3 Z7fili#.0 L T DNeasy X v 7'L
VEWGIREEDL, DD AoTzaL sy avFa—T 3BT,

DNeasy Mini Spin Column Z#TL\» 1.5 mL ¥4 7B F 2—7IE L, 50~100 pL O
Buffer EB % DNeasy A ¥ 7 L v FICiRINT %, Eifd (15~25°C) T1 o4 v ¥ =
_R—} L7, 6,000xg (8,000rpm) LA LT 1 0RO BEL., 7/ 4 DNA ZiEH
35,



[# 7 2 DNA O 58 3]
- T A E— 2T VELSIKEICEIC 10 kbp ML EDOE S FDNA A I 2 (TRZR)

///' d T av ‘\\\

NanoDrop %5 D73 KT OB EERIE A ATHE T H IE, A260/A280 28 1.7 LA ETHB Z &
ZWERT B & X\, 7272 L. A260 7> HREL L 72 DNA JERE 138 D Qubit ic X 2 HIERER & 13X
—E LRI L A%\, DNA EEFSIE, Qubit FDHEFE%E T A DNA EBE % IE
TEICEBATRE AR DMIERE R ZITCICT B &, 7272 L. A== o 743 Qubit Z i L 728
SR ICHE D WTE D | Qubit LA D A % v 2 55 IZIRE R E I D W CERRTICHRET 3

Q:&%Tﬁi‘%@“éo /

(Z#M  KESE ATCC25922 ¥ DNA @ 7 4 1 — X 7 VB kEf)

® @ w2 JCY VREDZEME 2 100V, 30 7

KBNS ¢ Mupid-exU (X254 754 F)
LR ) 10000 7kE) Buffer : X 0.5 TBE

1500 |8 - 2000 | B 77k ¢ Gel-Red

1000 1000 T A — RERE 29

M1 : 100 bp DNA Ladder (% 71 754 #)
O~@ : KBHE ATCC25922 #

M2 : Wide-range DNA Ladder (X% 71 7 N4 )

(bp) IINOR®)

500

100 100

2-2. DNA EEHIE
Qubit FRFEZ v, LR HEREHE ICRE > CRESHNE 217 9 » Qubit TOHEEHIFHSS (Out of
range) & 7o A ILEEARL CHMIET 5, 7/ L DNA I, BufferEB (QIAGEN) T
20ng/uL ICHIRL. 74 77 VIERICH W %,

(3R] A — 7 —fHFEHE T, Qubit ik3iZ 6 » AILE LTI N T3,

BAEH] -

(]
Qubit dsDNA HS Assay Kit (Thermo Fisher Scientific)
Qubit Assay Tube (Thermo Fisher Scientific)



GR)

T (Qubit HIE FNERFMEX) % 5% ic, HEHENR (standard #1, standard #2) & A4 C %
HIE T % 23 D Qubit working solution % #fii 3" 5, #{AE%Z n & L T, Qubit Reagent n+2
uL. Quant-IT Bufer 199 X (n+2) uL #i{B& 9 %

Qubit ¥ = — 7" 2 AKIZ Qubit working solution 190 uL % /3£ 3 5,
Qubit DNA HS Standard #1.#2 10 pL % fill 2., vortex L | %= C 2min i
THRIEMOHEZTT .

i& 7% Qubit Fluorometer

DNA # ¥ 7V 2 uL I Qubit working solution 198 uL Z flll 2. vortex L. Zifd T 2 7 fEl#f
&% Qubit Fluorometer CHIE T 5,

Qubit;‘E!JE%EJIEFEﬁﬂ@
s b Standards 12
Qubit dsDNA HS 53

ﬁ 10 uLN {0 uL
190 uL = 200 ul
1x (n#1)ulL
Qubit dsDNA »
HS JyJ7 DNA++ 7
199 x(n+1) ulﬁ
Qubit™ 2uL ¥ 2 uLN 2 uL \

Working
Solution 198 uL

AlE

n=8FEY > FE + EEE 25 ?’r“ ,E 200 uL

(¥—=%7 4 v ¥ ¥ —% Qubit 2.0 Fluorometer 77 % 1 7" % £E 1/EX])



3. 9477 Y/l

QIAseq FX DNA Library Kit  (QIAGEN)

* A= T AT, Fy bDoFubaro 12 27 —VCERMT 3,

* Clean up and Elution Z R T2 Ko7V 7wy 7 FCEMET 5,
KBRAEE DL EE TR TOEEICOWT, H£¥ AKX — 1 v 7 XX AMPure Beads % 8 &5
2—7ICHERSNFELTCEE, 8$EEXY PEHOTIRIETF 2 —7ICHiE - ¥Ry T4 v 7
Ty v IEoOREZECHEOANTN, a2V EZIA—va v ) RTPEHTE 5,

a I

AREFHIET X T2 =PMECEYVTHY, TLITL =+ —ATHEZINZ 96well 7L —
FICA2TWw3, K7abanid 12 27 —ACET28%BE TXA74—2B%2EMAL A&
Wiz, —EFRLC 8T 2 — 77k EHIOARICHE L CHHEMRAE (20CUT) LThE,
DESZIWMOHUCHERAT 2 L2 MET 5, 2720, RKICXET X7 2 —AL0ET
RexPi<7z® 96well 7L — + O ORFIIMHATH Y, £z, TAITL— P 2B THAEI
\\?%ﬁ%@%tﬂ%@@&%%%5lko <//

3-1. Fragmentation (7" / Z DNA O {LALER)
cH VY TAGD 02mLPCR F2—7 HLLIT 96well PCR 7L — + #HE
+ TECD Fragmentation YA X — I v 7 A% %V IV +a KIG7 L 70 b X 5 IciHl4+ 3,

Al wnE (1 BEH2Y)
Nucleotide Free Water 15.0 pL

Fx Buffer, x10 2.5 uL

Fx Enzyme Mix 5.0 uL

Total 22.5 uL

KB DO- AR — Iy 7 IRV T v 7 RHEE

VAR —I VI A% §HEF 2 —TIC 25Ul TO5ET b,

* 20 ng/uL ICFHBL L 7- DNA &% 2.5 L iz, 8=y FOHE Y Z 10 uL ICHE L T
10E Ee~xy 74 v 2743

RV VATV Y= AF [ 7T =ity b L, UTONMIGEITY



4°C 1 min

32°C 3 min
65°C 30 min
4°C 1 min

X be— MYy FIRESZEHEATRE B CH AL 80°CICERET 5 ((ERZH)
X OEEHERTIC 70 77 L&A L, 4°C T pause LTHL & LW

T, $CICPCRFa—7 2RV E Yy LKEDTAI ZTuy 7 FITEL,

- B

QIAGEN D~=a27 A Tidbt—1t Y v FIEIF 70°CLEHMIN TV, Tlge—+F U v F
PEiRDEE. 32°CD Fragmentation O TIRICHE R 2720 TH 55, A7 b a1
SARS-CoV-2 D7/ Lfffi< == 7 M OFL#EICfiiv: 80°CL L7z, Uy FMImEAZEETE 2\
BREDOEGA T, 32°CRIGH, Vv FE)ZFIL T, 65CORTFT v Fickh>Th o) v F%2H
5 EEHERTZ, £, Vv FEER 70°C~105CEE TRIG X B 256 oW F Lok
@rﬂ’ﬂ”ﬁﬂﬁ%%iﬁ:%}%?—ﬂ & LCE#E L T3 (Appendix X 1, 2), /

3-2. Adapter Ligation (% ¥ ZNA~DA VT v 7 AL T X7 X —Dff5)

Al wnE (1 BEH2Y)
Nucleotide Free Water 7.5 uL

DNA Ligation Buffer, x5 10.0 pL

DNA Ligase 5.0 uL

Total 22.5 uL

fC Ligation v A X =3I v 7 X%V IV Bra G 75 X OB L, HrL v 8
F a2 =71 25uL $ONET S

ST BT X T2 —%25uL A, BEle =y 74 v 7

Fragmentation 2 DNA Z4& (25 uL) iz, vy 74 v 7 Q0[ELAE) T+
M35,



AV RV =< AF [ 77—ty b L, UTORIE%ETTH

20°C 15 min
¥e—1F U v Fid20°Cc, L IFRBKT 2
SGREGRHEERTIC 70 777 L% FfR L. 20°C T pause L THL & Lw

FOGHIC Agencourt AMPure XP beads % i3 2> © i i L T <

/ EBR \

DNA Ligation Buffer IZIEH ICHMERE WA D 7=o, LT OFIH T 1C Mixture Z B AT 5
LT 5, TNODRAVATIDEERTIA 7TV OEBMKT T 5,

* Nucleotide Free Water & DNA Ligation Buffer, x5 ZE &%, ™A T v 7 A THMES L 7214,
Ligase #/MMxCEX vy v rdHb0niiv~<y 74 v 7 CiRAL Ligation YAX—3I v 7 A& L

\j@mﬁéo //
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3-3. Cleanup and Elution (f#fPEe —X¥EH 2 [mlic X 2, KKIET X 72 —EDFRE)
(FEF23d0)
Agencourt AMPure XP Beads (Beckman Coulter)
80% T % /7 — v (RS
02mL Fa—7H~7 3y PRAZVE (HRY 227 4 7 2tk7 &)
* AMPure Beads % ZEmIC R L T <,

< 1[EHDFEH>

* AMPure Beads ZBfEiRFI £ 7213 R v T v 7 A CHMBEM L, JEEICILA TW 35 e —
Axg—Lx 225,

- AMPure Beads % 40 uL. (0.8 f5 &) FoMMz. ¥y 74 v/ CRAIT 5,

- BT 5 rEIERHE T 5,

32y PRAXVFNICHREL 2 MEE (LEXZ )V TIChs3ET) FHET 5,

B =Xl X 5 i BEERIY RS,
*Fa—THARXVFICHRELZEE, 200l D 80% LX) — L% R 5,

- 30 MREERER. RiEZEYBR <,

C IR AR R HER YRS GE2ED,

cFEZRE 74y P ECT3pMIBEEHE L. E - X 2RI ¢ (BRI T EHER),
cFa—TDERICE ST X = ERERL,

cFa—T k<A PAZXYERLED H L, 25l @ buffer EB ZH1Z %,

CERy T4 VIR AV VRAT VTS,

KIZOBEBEOE —XFEE VLT, PHLOLbVWDTILSERY T4 v 7352,
s~ 73y P RZ Y FICEKEL 2 MEERIC BERRINT 5,

< 2 [H OfEH >

* AMPure Beads % RV 7 v 7 A CHMEMT 5,

- AMPure Beads % 27.5pL (1.1 f58&) 3>, BEUXL 7z Bz, BRI 5,

- T 5 SrEERE T 5,

w32y PRXVFNICHEL 2 MEE (LEXZ ) TICkRs5ET) FHET 5,

s B =Rl is v X i EIEERRY BRL

cFa—T ARV PICRELLEE, 200Ul D 80% L X/ — i HIZA b,

- 30 BMFHER. EZIY R,

C IR VSR EER YRS GE2 R,

- BEERRE vy P EC3MEEL, © XRS5,

s Fa—TDRICEK Tz X ) — A ERD ERL,

cFa—T %Ay PAX Y EFPOHYE L, 13uL ® bufferEB 2% %,

CERY T A VIR RAEVEY VT B,

Ay P ARAZ Y FICHIE L 2 oEEHERZIC BiE % 1175 pL BT 5,
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3-4. Library Amplification (7 4 77 Y @ PCR H¥41ii)

Al wE (1 BEH2=Y)
Primer Mix (10 pM each) 0.75 pL

Hi-FiPCR ¥ A X —3I v 7 X, x2 12.5 ulL

Total 13.25 uL

+ F§d PCR v R X =3I v 7 A% Y v IAE+ a RIGTHE L ERAZRAY Y Xy v,
* 13.25 ul % Cleanup and Elution TAH L 7249~ 7 L1175 L) i@ ML vy 7 4 v 7GR
35,

CACVRA VBT AT T—1ky b L, LTORIGETT D

98°C 2 min
6 cycles of
98°C 20 sec
60°C 30 sec
72°C 30 sec
v
72°C 1 min
[ (ER] c o TREKR BEKICO VT, 20CIREFEEETH 5, ]
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4. 7477 V94 XL I aV

A7 7)ORHEBELTHA XL 7Y aViZZDH%D Run OFERICKECHET S, K
R aTATIET A AT VESKEIRO 7 AT i LIc X aREETTEE. ¥y PO
X7 b avic#E Ut e — X X B EZREHET 5,

2B, ATRETIZIEIC Index IC X 384 v T A DEEHDBET LTWbDT, HEy v 7

7=V L TEITLTHR, 272 L, ZDRBRIEEER Y v TV DRESL 24 Y T 4 1220

TIBREEAT & 2 D CHEBELBLETH S,

a - N
ENZTNORBEGEHRICI->THEONAEZY) —FT —Z20HEPL, FEALZELCODVTIFERD
Appendix THEELL T2 D TEBLLDFELXRMT 2 0DSFICL TnhEE LV, 7L,
e — X% L 72158 /775 Cld Bioanalyzer % MultiNA, TapeStation D, ¥ ¥ &7 VU —
BRIKENEED A X TIRWHEEEIC L 274 77 ) 34 XOBBBVEL 5720, 21 b D%

kﬁ%{%ﬁ LT Tl AY ) LI X 2585 K2 B IR 2 L 2H#3E 3 2, /

4-1. BRIKENICX 272400 HL (42 =X ZERT 384137
(FAET2dD)
TAYIY L N7 v A4 v 34— % — : BLooK LED Transilluminator (GeneDireX) %
%5 (DNA BEOBLSA S UV A 3 4 — & — [ 3JEHELE)
THuo—2S (ZyRvy—v) % [FE%ER
X10,000 GelRed (= v Ry —v) % [FA%EMH
100 bp DNA Ladder (£ 71 754 %) % [A% &
X 1 TAE buffer : FRFFHEL
FastGene 7HH—R ZANVY Ay Z2— (HRY 24T 4 7 R)
QIAquick Gel Extraction Kit (¥ 77 ) & [A5E4
Ay Ta,)—n
(TN DRI )
#ARVLIC X o> TIKEN T 2B ED L 72D, BD D V2 FHlT 2 L v, FAEne
B TEILEFE VI WO T, P TEIRERO R T 2,
* X1 TAE buffer & 1%HEED T H v —2%2EET 5,
- EBTL VY THRET S,
- 50°COHIRAKME TIRIR S %,
- 1/10,000 & D X 10,000 Gel Red % 1EH 3 %,
C A= LEITETIAA—A—ICH L, HE 2 E T,
BT AmAIL T, Sk eicEbE 5,
ca—LEA L, RELTRIET 5, XHAFERET 2,

puf
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(PCR EEP) D 1K)
PCR &% D&Y~ 7w (25uL) 1T X 6 Loading Buffer % SuL il 2 %,
U INICT T T4F 5,
ffj¥ 4 Fd~—H—1 —IiC 100bp DNA Ladder % 15uL 7 77 4 3%,
100 V. 30 7[R EEVKEN 3~ 5,
TN—=F4 PDA NI =X — L CHRENGEIHERT 5,
500-600bp D% A4 X &YV H L, 2mL~4 717 F 22— 7T %,
(FastGene 7H a2 —R TANY Fhy Z—%FHn5EE L)

TR
XERI v T % T AT 2853, HlAEeE% 36uL £ 725 X 5L, X10 Loading Buffer
ZAULMATHALRY AT F54 5328,

(QIAquick Gel Extraction Kit % F\»72 7 2> 5 © DNA fhH)
YoHLETAVZ T4 ZOERZHET 5,
HELZEEDO mg % uL & 2T, 358D BufferQG ZMACHNLT v 7 XT3,
50Coe—F7ay 7 ECRTARLT v 7 2L AR5 10 EEMRT 5,
ARG AL v I, 0% L o553 3M BEEEF M V) v 2OKER%E
I0uL MMZCHRAT v 7 AT 5,
TNEEEFRIBEDA Y 7Tu ) — A B MATRLT v 7 2T 5,
QIAquick 7 7 TR L 7= v T v ANCED (10,000x g AL 15) 35,
AWEET, BEaL sy avFa—T7 RT3,
Buffer QG % 500uL ATl (10,000x g L b, 157) 35,
AWEET, BEaL sy avFa—T7 RT3,
Buffer PE % 750uL A#LCiEalr (10,000 x g LA B, 143) 35,
AWEET, BEaL sy avFa—T7 RT3,
77 LD A nE sl (10,000x g AR, 157) 2,
AWEETC, 15SmL D~Af 70 Fa—T7 %W 5,
AV 7L v OFYIC 30ul @ Buffer EB 2L, 1 2 [RliEHE S 5,
BEOLTCYA 70T 2—7HITEH &7z DNA 2 [EINT 3,
TR L7274 77—k, -30°CT 1 7 ARRERE A HE
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(BEX  KBE ATCC25922 ¥RIC 31T 2] v H LR D 7 L HEi&RH])

(bp) (bp)

500 g 500

KUV HLAT AU HLE

7477 V%% v b QlAseq FX DNA Library UDI-A Kit

VKBNS 100V, 30 73 VKEEEE © Mupid-exU (X7 754 )

VK& Buffer : X 1 TAE TH A —REE 1% #Gel-Red St

YOoHLHAF 7 v 24 A I 42 —%—: BLooK LED Transilluminator (GeneDireX)
TNVHY R— tFastGene 7THHE—R ZAN_NY FVhvyE— (HRY 24T 4 7 R)

M : 100 bp DNA Ladder (£ 7 734 )
DO~@ : KIGH ATCC25922 ¥k 7 4 75 1

4-2. € — K5 (4-1. BRKEBIC X 372910 HL 2BIRL 2B ERFE)
Agencourt AMPure XP Beads (Beckman Coulter) %5 [R5/
80% T & / — v (FHKEFHELD
02mlFa—T7H~7 A2y bRAZVEF (HRKY 2274 7 2tk &)

- AMPure Beads # EiRICEE L CTE <,
* AMPure Beads ZHxEIEF T 713~ 7 v 7 2 CTHoEMT %,
- AMPure Beads % 30 uL (1.1 f58&) F2oMMA. ¥y 71 v 7 CRAIT %,
- R T S S fEERE S %,
c 2Ry PRAZ YV FICKEL EENEELT 2 T2 ERERET %,
s E—=XRIfilii e X o iR BR L.
T a—TEHAZVFICKELZEE, 200 L D 80% T X/ — L% IR 5,
- 30 MIERE L. RIS ALY BR <,
C IR =V RS G2 ED,
- BiEERE, vy b RT3 MEE L. ©—XREEI D,
s Fa—TDRICHE TR ) —AEIYFRL,
15



cFa—TkR<IAy PAZXYE2LHY HI L, 30 uL @ buffer EB 212 %,

Ry TS VIR, AV VXY VT D,

s =74y PRZ Y FICHKEL 2 oMEERIC BEERINT 3,

* Bioanalyzer ° MultiNA £ D ¥ ¥ v 7 U —EBXAVKEIZEE DO A X TETEEEEIC L Y 74 77
V3 A X0 eiER L, PRz iEz s <,

T L7274 770 =, 30°CT 1 7 ARERERE

(ZEK v — XD 2 X T )

Lower Marker FRIE Upper Marker
(25 bp) (456 bp) (1500 bp)
/ Z /«\\'\ \
/ \
/
/
/ \
// \
/ \
A / M\

fifi FHB&FE : Agilent 2200 TapeStation (7L v F -« 727 /a3y —)
ffifH % » I : High Sensitivity D1000
SR v T s KEGH ATCC25922 ¥ 4 777 Y
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5. 9477V EE

5-1. Qubit IZX %74 77V DNA EEHIE
(EA%]
Qubit dsSDNA HS Assay Kit  (Thermo Fisher Scientific)
Qubit Assay Tube (Thermo Fisher Scientific)
(GRE)
K=z =2 TN 72— Qubit HIEFNEFMEX %% 1, FEHER (standard #1, standard
#2) & R T % HEIE T & 2R D Qubit working solution % #{f 35,
Qubit 1 F = — 7" 2 AKIT Qubit working solution 190 uL Z Ml 2 5%,
Qubit DNA HS Standard #1.#2 10 pL % fill 2., vortex L | Z i C 2min #H& % Qubit Fluorometer
THRIER OMIEZAT I,
FE8% D DNA 74 7 7 U 2 uL I Qubit working solution % 198 uL il 2. vortex L. =
i1 C 2 /[ EHE R Qubit Fluorometer CTHIE T 5,
Bk 17477V 0 VIRERENX] 2T I4 77 ) EviRE2EET 2,
Buffer EB (QIAGEN) T4nM & 7253 X 5 ICHHT 3,

5S4 75 ) DEAEEHER
FAT 7Y EAPEE (M) =
(7477 VEE (ag/ul) x 1,000,000}/{7 4 77 V) OF¥EH 4 X (bp) X660}

%1 : 500-600bp DEHIFH T ALY L 21T - 7254
7477V EMRE (M) =
(7477 VEE (ng/ul) x 1,000,000}/{550 (bp) X660}

Bl 2+ v —XAEEE XX T T O hIiEDS 400bp 72 o 7285 A
FA4 77V ENEE (aM) =
(7477 VEE (ng/ul) x 1,000,000}/{400 (bp) X660}

4 . N

ER
BHINATA4 770 VIRED 40M ICH 72 2 WIBE X, 20M 172 % X 5 I Buffer EB TR
L. [6. 7475 )25 Run BIf% : MiSeq TD Run B2 - #RIEE] iIcH VT 2nM %
YA L2z FIEICKE 2 2 L SA[RETH B, 7272 L. £ DEAIE. FFFIC Run 3 % & T Ok
\\?mMKﬁﬁiéﬁgﬁ%éo //
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5-2. gPCRIKIC X 2 ER GEEIIfTbR\)
a - I
Qubit TOERMTHERY DT —213B[oNhhr>HE. LOBEORVWERIETH S
qPCR L CTOERZITV., RRAZHEET 5, qPCRIEE L TR, AV IF v —F v I —THWDL

NTWw3Ps5, PTEANZ X =7 v e LETROF vy P SEBERGEE N TS, Kv=27 1
T3, Itokawa 5D qPCRIEIC L 2 74 77 )V ERBEZEHT 2 (5221),

\https://www.protocols.io/view/illumina-truseq-library-quantiﬁcation-with-qpcr—p-éqpvrddngmk/v1 /

UltraPure&trade; Salmon Sperm DNA Solution Thermo Fisher #15632011
PhiX Control v3 Illumina, Inc. #FC-110-3001
PrimeTime® Gene Expression ¥ A X — I v 7 A Integrated DNA Technologies #1055770

- Salmon sperm DNA % 5 ng/uL ICFH#3 %,

Al AR (ub)
Nucleotide Free Water 9,889

1 M Tris-HCI, pH 8.0 100

0.5 M EDTA 10
UltraPure DNA Solution 10 mg/ml 5

Total 10 mL

- |7 Salmon sperm DNA (Sng/pL) Z M L. PhiX = ¥ b @ — Vv OFHRARINZAFK T 2,

50 pM 100 pL
5 pM 100 pL
0.5 pM 100 pL
0.05 pM 100 pL

- Primer & Probe Mix (20x) #Ff#l4 2,

Probe 5nM
PS5 primer 5nM
P7 primer 5nM

Double-quenched probe  (IDT) :
/56-FAM/ACACTCTTT/ZEN/CCCTACACGACGCTCTTC/3IABKFQ/

PS5 primer: 5'-AATGATACGGCGACCACCGA-3'

P7 primer: 5'-CAAGCAGAAGACGGCATACGA-3’

« 74 77 Y % Buffer EB T 100 5% 7213 1,000 f5Ic AR L TH <,

18



- gPCR

Al e (UL 1 kB 72 0)
Prime Time PCR ¥ A X — I v 7 X 10
20x primer & probe mix 1
Nucleotide Free Water 8
#RZ7 47 7Y or MM PhiX =¥+ 1
a—)
Total 20 wl

95°C 2 min

30 cycles of

97°C 5 sec

62°C 10 sec

68°C 15 sec

CEBONERERIOTA T TV OELEE (M) 2EHT 2,

19



6.

74 77 Y ZHF Run BLR

MiSeq DA —F VY v i3 V2 & V3 THERO T 77 A IBERER S, iSeq 100 b &0 72%

=ty OHBEREII TRROEY TH %,

>

MiSeq Reagent kit V2 : 10pM 2> H X U, 7 7 A X —E % 1000-1200 K/mm?2 IZ 7z %
X9, Bk CRibfb T o T DX\,

MiSeq Reagent kit V3 : 12 pM 2> 513 U T, 1200-1400 K/mm2 iC 72 % X 5. &Khiik <
BELZIToTW L DA X\,

iSeq 100 il Reagent v2 : 50~ 100 pM (ZEMEEZEM L) T occupancy 235 80~90%% HiE L
THEIBEL 2T > TW L DHER W,

MiSeq TP Run KD ZEE - HHUEZE

KEFHBELCEEX, HTI Ny 77—, T7A3I7mavy 2 %4 L Ts <,
AARD15mFa—T7%2HE. ZNZTNUTOREICHERT 3,

BIAT TV % 4aM TR L 723854 (HER)

> F=2—7[N]: 02NNaOH %A (Nuclease-Free Water 800 uL. & IN NaOH 200
uL A

> Fa2—70: 1 RHERH

> Fa2—7Q: 2KFEWRH HT1 Ny 77 —990uL Z ToiEL, Ko7
I7ey ZiICEWTHPLTEL)

> Fa2—70: 3XGHRA HTI Ny 77 —#EE2TFOHEL, KEOT A3
Tay ZICEWTHAPLTHEL)

Fa—7DIC 7477 VERE 5uL ANTEL,
Fa—7INJICHHEE L7 02NNaOH 5 uL % F2—70 Iz 5,
Vortex TX S RED (5F),

A VET VT D,

FRTS A vFax—vay () #I<CI2 RER~ED 2,
I RERED AT VER (F2—70) 28 10Ul 2 FDHEPLTEVE Fa
—7@ It AND,

Vortex T & <2 (10 #). 3 RER~ED 5,
Fa—T7@Qr0HEEEZSIL., TOHBRPLTEWEZF2a—78~NNZ2 5,
Vortex TX K EED  (58),

Fa—7@55 630uL 20, H—r Vv D 17EHFICA YTy b5,

FROFETIEHT 2 — 7QD BB CYIHRED 1200 £ THRE NS (4 nM—20 pM),
Fa2—7@2EF 1000 uL & 723 X 912 Run L7z WIRFKEEICHERT 2 (WK% 15pM & L
2o ThiE, 2:750 uL+ HT1: 250 ul),
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%7477V % 20M IHERL 5E

> F=2—7[N]: 02NNaOH F##H (Nuclease-Free Water 800 uL. & IN NaOH 200
uL ZEA

> Fa2a-—70: 1 XA

> Fa—7@: 2KFFH HTL Ny 77 —980uL 2 Fo0EL, KEDT A
I By ZICBEOTHELLTEL)

> Fa2—70): 3XERHE HT1I Ny 77 —@EBEZ2TooFEL, KEoT a3
Tay ZICEWTHPYLTEL)

Fa—T7OIC 7477 VEEEZ 10uL ANTEL,

F a2 —7NIICHHEE L 72 02NNaOH 10puL % F2—70 Iz %,
Vortex TX S RED (5F),

2V EY VT B,

FITS A vFax—vay () %<2 RER~ED 2,
IRFEREDFA T T VIER (F2a—70) 2R 20uL 2 T7DHPLTEVL F2
— 7@ T AN%,

Vortex T & < A2 (10 8). 3 RER~ED 5,
Fa—T7QhLHEEEZ ML, TOBRPLLTEVWZF2—T70NNZ 5%,
Vortex TX K EEDL (5#),

Fa—7@»5 630uL Z0HL. A=tV v P 17HFICA YTy FT B,

FROFETIERTF 2 — 7QD BB CYIHIRE D 17100 T THRE NS 2 nM—20 pM), F
2— 7@ 1000 pL £ 723 X 51C Run L7z WIRIKIEEICHT 2 (Ri&% 15pM & L 7=
WO THNIE, 2:750 uL+ HT1: 250 pL) o

4 . N

TR
PV TNVRERETEDL LA "I T2 —1CLY), V-FT =228 ohHREE1H
2, RENAMERZ, T3, CPEOORKBECKTIZI BLELTH S,
F7z. 20M X D DARVIREEICAT 5 Z & ld. 2 RAHUE~D NaOH DFfbiAHZ 3% < 75 5 B
\%f}~ﬁ~#6ﬁﬁéﬂfw&wo //
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QIAseq FX DNA Library UDI ¥ v P 2fH L 720 % v 7y — b DEGIEIC DWW T

2025 4 3 HBITE. QIAseq FX DNA Library (213 CDI 7 X 7' % — )@ D% & Unique Dual
Index (UDD) 74X 72 —ftBOBMmABBITEINT NS, ZDH53H CDI TX T X =34 13
FHIED TruSeq F v b EFl—D A v 7 v 7 AFHITH % 729, 4 v T F NGS IZfE D Local
Run Manager (LRM)D#JHIRFECA v 7 v 7 ADFEDAIRETH 5, —J/7 T, UDI 7 X 7' X
—F% v bDA VT v 7 AEFIE QIAGEN HH DOEHITH 2 723, LRM IC IZECHI 3Bk X 11
TELTH VY Iy — b OERPREECH2Z, 22T LRMICUDI 7 X 72 —F v b A
VT 7 AR R BT 5 200 FiERigET 5,

AR AFEDTF AP 7 7 A A% USB XA EVHEDHNT F I 4 TITfREFEL, A3
F NGS (iSeq % 72 1% MiSeq) ke s %,

LRM %37 H EIF, TOOLS—Library Prep kit % &R 3" %

Add Library PrepKit Z L, HO T F A b7 7 A L EEIRT 2 (FHT S+ v bick
S TREICIG LT A~D £ T4 EEEVIERET) «@BHE A Fy FLAFEHALZVE WS
HITADHERTZ EEEVCALR L TR,

H v 7y — MEKHEEICITE, QlAseq ® UDI F v F2NERTE 2 X I ich> Tl
I (7 2 ARy g VIRETHBIRICRI ER2DA VT v 7 ZAFHIB AT E N D)
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AV 5 AV EE Y VR 8 PN

it FH
P ER
KiEEE—
Bz
AN ERN
NPR T
G e
B
RACHER
EE Rl —
AR
PP
TEEKX
EANIp AL
FIFEKER
HA R

At A7 A W SE R

LU Rt A T S E

IR BT FE T

TS IR AR BRI T 2 T

far s SRR DT SRR

R L ebtste v & —

ESN PSRRI

& LR R FE T

FRIE BT TERT

ol R R AT SERT

Hb 7 BRAZATBGE N R B & e B AT 2P
A RSP

Ji B AT BRI FE T IR (BRI & v 2 —
A RERE R e v 2 —

B T B A BRI TE

i ] VR PRI BRI T FE P

ra—7RK el BEEHERSE WP EERERE AR R

T

AK7w b arvoffplid, TREOEEZZTEML £ L 7.
JEAGHETBHLER SRR AWM S @RL S - EREPD SRR AR [R5 et
RETICH T 27 7 LR &Itk 2 NEARFI LT AMBE KL Z LT 5720058 (Wt
FRFH A /HE)
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Appendix
1. Fragmentation I3 1J % Lid i & X O RIGHHE D522 DT

RK~v=a7n 3. 7477 V{FED Fragmentation ICDOWTlx, AKX ~==2 7L TlT input
DNA EDEWIC I Y 2~300 ¢ W LHIC R > TWwb, A~==27 LTl input DNA E%
50 ng ICHEE L T3 720, RICKHEDBBALICEZ 2 BRI RE ., D70, KiGHE
ATCC25922 #RZ T, ISR X 2 Wi R L OEIT R A ZRHEEL 72 &b, BEHILAT
DitHEE LU GHEZEH L. K~v= 27 VOIEEFMHICHE > THEML 72,

DNA #liHHi383E : DNeasy Blood and Tissue kit (QIAGEN)

¥ —~<n% A 77— : TaKaRa PCR Thermal Cycler Dice Touch TP350 (& 771 7 234 #)

¥ ¥ v 7Y —FEXUKE) © Agilent 2100 Bioanalyzer (7L v  « 77 /7 a3y —)

Agilent High Sensitivity DNA ¥ v M(T7 YL v b7 7 /v —)

Lid Fragmentation F i B &
mE 2 min 3 min 4 min 5 min
[FU. [FU]
100 . | 100] /-\\ l ’\\ | '
80°C *;;,.vL TN i-jJLL S o j al / - /\_
35 100 200 300 400 60O 2000 10380  [bp) 35 100 200 300 400 600 2000 10380  [op] 200 300 400 00 2000 10380 [be] 35 100 200 300 400 60D 2000 10380 [bp]
526 bp 516 bp 497 bp 473 bp
Lid Fragmentation 5t 5
wE 6 min 7 min 8 min
G| tFul o,
100} | | - o [
8o°c| * _)L__,_/\_J\L_; a |/ N B
]‘Sr lEI[I‘E;I[I ]éll) GI‘)OIEI‘)()I ‘ZU-[IEVI i[l')&[l [bp] 35 100 200 300 400 600 2000 10380 [bp] 35 100 200 300 400 600 2000 10380 [bp]
458 bp 457 bp 430 bp

1. Fragmentation D RJGIFHIC 31T 2 Wi LD ST, 74 77V D
P A X% FKENMRD T ISR L7z,

Wi AL X 3 2 Cd +EfT LT 0. 74 77 VERLICE L Cw b tE 2 bz,
MiSeq ZfiFHL CV — F7 =2 2 HUS T 256, Rfll250 $7213300bp L 22TV F
V—FE2BET L7 =28 %00, D LEDOWH 251 S & 5 500 CRCKR % 3%0E
THLEMERET D,
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S CL Lid WAL IC 5 2 28I oW THRER L 72, AR IC KB ATCC25922 ¥%
T Lid i % 70°C. 80°C. 105°CICEXE L KL% 1T 2 720 105°CIC D> Tl Fragmentation
FOGHIC Lid ZBA L 72 JREE L B 72 RBED 2 et CREE 2 T o 720 2 DFEE A 2 10K
T, 70°C, 80°C. 105°C (BHA) TIIWiHLDHETICKE BV IZ R SN0 - 7243, 105°C
TH® 7= 556 3 T WAL O ET R K 7 2HAI DD b iz, LA L, % O EITBH T
B, Lid ZHIL 725 Cldfh & 2237 W29, Lid HEZHFATGER Yy —~ A3 4 7 7
—Z R L 2 WX IS FIC L T E & 2,

Lid Fragmentation 5 it B i
RE 3 min 4 min 5 min 6 min
[FU [FJ] [Fu) lF ‘l
1 | ool A ) ﬂ
80°C ‘31_44/ﬁ SR L *SJ_A/\JL_ |
35 100 200 300 400 600 2000 10380 [bg) 35 100 200 300 400 600 2000 10360 [bp) 35 100 200 300 400 600 2000 10380 [bp] 35 100 200 00 400 600 2000 10380 [bpl
516 bp 497 bp 473 bp 458 bp
" () [FUI [FU!
TN R T B T B T
35 100 200 300 400 600 2000 10380 [op] 35 100 200 300 400 600 2000 1030 [op] 35 100 200 300 400 600 2000 10380 [op] 35 100 200 300 400 600 2000 10380 [bg)
502 bp 485 bp 467 bp 463 bp
[ru) L) i) FU)
100 ™ ' e " 100
105°C -::Lu/ L LLL/ ™~ Z"UJ/\JL . MIL_
(R 35 100 200 300 500 10 10380 [bp) 35 100 200 300 400 600 2000 10380 [bp) 35 100 700 300 400 609 2000 10380 [vg] 35 100 200 300 400 600 2000 10380 [bp]
504 bp 492 bp 474 bp 464 bp
o -m. (r ' il |
105°C U /\\ ~ LJQ/"\JL_ NI e O QL/M
35 100 200 300 400 600 | 2000 10580  [bg) 35 100 200 300 400 600 2000 10580 [bp] 35 100 200 300 400 600 2000 10380 [bp] 35 100 200 300 400 00 2000 10380 (bp]
490 bp 471 bp 455 bp 247 bp
Xl 2. Lid i@/ D T X % Fragmentation G DT, 574 7 7 Y OV 4 X% jkEhg

DI L7z,
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2. IA4A 77 VKRG EDENICEZ) - FTF— 2~ O nWT

Ke=aTnd, FAT77VDFA XL 7L a VOIHTHYIBRZXHIZ, 7477V 0D
eI A XL 7 v a v idZOROBITICGEEL 52 2BE TR THSE, Fv ok
Rv=2 7ATREEE - XIC X 2R FENEEHI AT S, ZOFEEIEECTH 225,
FAT 7V AXDHEREH L wEHP, 7477V A XB7ue—FICix-oCLEH L
WO H B, 2O & iE, MEZKIBICERLL 7294 XD 757 7 AV FRRE S Z & T,
7 T AR —DIGRARR, A 2D Piaco) — Vo224 ) 74K T Z2HELC
Lo BoTLE Y, —J7 T, BRIKENC X 27 i colgilhdi, TR LCTi3E
HMIch2b00, HNOYA XD ITA 77 VDA ENETE L7720, 7477 V%4 XDl
ERHKHGTEHORWY = F 7 — 22 HEMER ST 5 2 L 8WEEL & %,

A~ =2 TAERBICE L. KIEE ATCC25922 i Z v T, ©— X & F it o
CXE7AT77VDRELEIGLEY) = FT—XDE VIO WTRIEL 2D TEHICL T
W22 E 720,

MTFEICL D747 7YV A X055 M DENHIRZK 3 1TRT, 7 ARG 2% 550bp
R CHER Y v+ — 7 RIUEZERL T30 L, E—XRBRTCE T X 7L -4 4 ~<—
T ITA—F A ~w—LYER_RON o b DD, U7 E— FT1000bp %z 5
ARXDTZZTAVEFBERELTED8b05,

Lower Marker RR{E | | Upper Marker Lower Marker | | F&{E || Upper Marker
(25 bp) 42bp) | | (1,500 bp) (25 bp) “85bp) || (1,500 bp)
)

1 d o dd A

Ll d o oo A WY

- i
3 \
A A
d || d | ol ol o A
® | ®
N R I I !L A , ‘;

M 3. 747 7V%4 X050, Fafit (B) Le—-XEH () %
TapeStation IZ X 0 fig#ft L 72
1000 bp Zi# 2 %57 7 7" A v M MiSeq ® 7 7 A X —JEAGEFEIC 351> T Bridge PCR 25 9 ¥
w27 IR —BEA LG ERT, 2Dk, MELZT 477 ) D DNAIRE
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POME L7274 77 )DREY 7AZ—HELRREOFLDOTHARZ L Z>oTLED
ATREMEDS B %

e, L7274 77 J 2 b MiSeq Reagent Kit v3 (600 Cycles)Z i\ C VU — F 7 — %
ZHAF L. fastpv023 10k 2 PY IV REMEL 72, ZORER, V— FEOEFEIT MY
IVIDOREIBZETE L LDOFED 98%L n ) REREW I a0 720, BELEZRY —FE
Z7 VAN 94% TH 2 DITHT L, v — XAEFRIEH) 74% L R 3. K& (EHDO W
7z (Table 1) T —XPERCTIZY — FOBRPERDD 7 A4 ) 7 4 BABICHED 5 2 LA
FREZEZ b5,

Table 1. NJZ>JRIETOU— L) — RROKFER
BREJ)-REEIS (%) [EERV-RREIE (%)

E-X¥EH 98.4 73.5
T EER 98.1 93.7

Bl4 1IR3 . 170 A4 2 fFER S ©—XE-HO Y — Nk 74 ) 7 4 DK T 238 X
N5, i insertsize 235\ Y — F TGV A4 2 Vv DRNTT £ 7 % — eI LA % i
MLCLE>7DTHY, 7477 VREBECEH W7 77XV FRERFLTLE) 2 L
SRS 5,

Fastp: Sequence Quality (Read 1: Before filtering)
F it

. -

- E-XmE

25

20

50 100 150 200 250 300

X4, PV IVIHIO)—=F 274 YT 4 O, XEIOKRT IS A 7 vE L F&E
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Fastp: Insert Size Distribution

5. U — F @ Insert size DA

F72ZNZENDY — F T — XD Insert size D% 5 ICR L7z, 7 Ao v — 2713380
bp FHETH B DITHR L, ©—IEETIE 160bp fHEA L — 2 L7572, 500 44 7 L%
600 ¥4 7 )L ® Reagent kit CTENT 3™ % B IZFG > Insert size TIXIBRIC 72 20 3% 7= 05
b7 —2BICHL, BITCHHTE 27— 2BoEAR VR vEWIFEBPELTL
9,

—H T, ZEDY — F 7 — 2% TG ATCC25922 RO e KRS (Accession no.
CP009072) %L 7 7L ¥ A& LCTSNVsfETZFEML 2L A, BGL 72 8 ik Tk
SNV I &g, v 77 L v RESINCH L Cid 8 Mtk e b 2SNVs 2l & vz, 2
IR DORDERICER I N SNV TH L LEZ LN D, £7-. Assembly fifk d v — XfF
BO/HBETIVT 4 7BB% L R HEARD 25, BT —20ZBRIIRD LR -
720 PEo T, =L Z A TIRA Y — FF A X EDENTDH B 25, SNVs f#
W7z & CIEFRRDERMFONL2 THA S, U —ABHDSTHRT —2DOu ANRKREL 7D
72, HEE T 2MITICHEDLE THERAGELZERT L LIZEFICL T E 20,
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I =T a AN RS ) MR ekl

Version 1.0

5 A RGeS RS R B

) MR — X% ST —

* RERHCREE N2 78 b a Vi L CHEOHWICRYEHTE23D0TH Y,
EINZHIHEOHMWICHER I N2 b DTIEHY T, AERONEF L7 8 b ardlE
WP F VAR ZERZICIVEEINEDDOTEDI Y IHA, HIHINE T THEDEFT
ICHOEEL S EHREZTVLZ OREREZMBINL T2 X0,



1. ffFsE
AK7uabhzui, UL FOBE CEEZSZ LT~ PCR Ek s —7 4 — (NGS) Z VW T=
TaTANNADYT ) MENTEITOZEE HRELTED D THD,

2572 ik : Whole Genome Sequencing of Enteroviruses Species A to D by High-Throughput
Sequencing : Application for Viral Mixtures. Marie—Line Joffret, et al. Frontiers in

Microbiology.September 2018 | Volume 9 | Article 2339

AT LTl R1OEBYT T ay A VA5 ) L% RT-PCR T 5 K> Fragment 1
& 37RO Fragment 2 12431 CHEIRL IV E VDGR FEY % & oH T NGS Z W TH
I BT =B E TG T D, AT mhmUE BRI Z G572 DIZB B MO HiEEFR 1 LY
WAL TS, Tz, K7 ah=a/L THWSRIEZ R 2D LBVFIRT S,

= EVA-4110-F

=» EVB-4110-F

) EVC-4220-F

= C004 = EVD-4112-F
5-UTR |§| VP2 | VP3 | VPI | 2A ’28 2C 3A|| 3C | 3D ”
EVA-7410-R =
- EVB-7400-R 4=
EV-CRE-R Co0s 4=
. Fragment1-EVA,B,CandD EVD-7362-R 4

Fragment 2 - EVB

FIGURE 1 | Location of primers used in this study. The diagram shows the organization of the enterovirus genome. Arrows indicate the sites targeted by the
proposed primers. The RT-PCR products are colored coded to represent the corresponding primer pair. The first half of the genome (fragment 1) is amplified using
one primer pair whereas the second half (fragment 2) is amplified using primers targeting each enterovirus species.

X1 Z& 3k Figure 1 KO HkHE



K1 SEXBOHEN LD ELGTREE

SE R AZ7okaL
WELE R I One-Step—RT-PCR RT-PCR
PCR Multiplex single 2¥E%8
O
Anneling ;R 55°C —&B 45°C

&2 FERARAEYXSWBITR)

HEDESE m A—h— Jd—FNo ZH=E
WEERIGHE SuperScript IV Reverse Transcriptase Thermo Fisher Scinetific 18090050 50/
FEERIGHE Random Hexamers (50 u M) Thermo Fisher Scinetific N8080127 5nmol
FEERLHZE ANTP mix (10mM each) Thermo Fisher Scinetific 18427013  100ul
WEERIGHAZE RNaseOUT Recombinant Ribonuclease Inhibitor Thermo Fisher Scinetific 10777019 5000 unit
PCR EmeraldAmp PCR Master Mix Takara Bio RR300A 160[=1A

1. Random hexamer primer, dNTP, RNaseOUT Recombinant RNase Inhibitor 13ffl/xe $70225
A=A —=DbOZEHAL THRER,

2. Random hexamer primer TiZ72< Oligo (dT) primer ZHWAZLEL TESS, Random
hexamer primer &FE#EL T Fragment 1 O HEEEAS T30, Fragment 2 O HIELEE A
EDBEMAD D, TANARRIZE ST, Fragment 1 ORKEAR FAYKEL, EV-D68D—
RO AN AR TR TERLIRDBINR BT,

3. PRSI PCRIAFELIAN A T 5288 TEDA3, FrlZ Fragment 1 TIFRF AR
FHENDLDTHEE T 528, F7-0ne-Step-PCR #AKEA i F Lidfi#n G5 i EPCRIi - [F]
RFATHOZED ATRETH DAY, CE%%?F%;E%imfh%#ﬁ%ﬂéﬁfgfﬁ”é &,

4. EmeraldAmp PCR Master Mix (3, 1t B 72 U g O IR UIZZOIEMEDME T 3256703
B % HHABER RIS Wolo VFELT-D OIX ACRAFEHESET 5,

2. Rkl
BRI Lyt ic o T ry A VAR E VD, R7 m L Off R CIXRE R iR
REfRNT T 2DIXREE TH D, A7 aha)L CHIIEED DRI T aY A )V ADBE T
RIF3DEFRY, WEEDOMRIX, 7/ DT =X 77 N —T E ik M L WSS
DT A VA BESKR T O (i BOEV-AT1ID 58K) 2 AW CARZ a b 2 F i L,
BERET DRSS ZETIT o7,
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3. RNAfHH
QIAamp Viral RNA Mini Kit (Qiagen)ZDRNAHIH v MW Ty 7 a7 A )L ARNAZ %)
G BB 975, Carrier RNAIZ DWW T, WL T CHEZ R,

SULETRCH YN
A7 bzl Tl SuperScript IV Reverse Transcriptase (Thermo Fisher Scientific) (LAF
SS4) TRandom hexamer primer % A\\A 7144 — 11274 SS4/21% Random hexamer
primer, dNTP mix (10mM each), RNaseOUT Recombinant RNase Inhibitor I3f1EL TV 722
DO THEEHEPLEL72D,
FA-1DLBVSOSTRENRAAFRLL , £4—20LFY 65C 55 RULSEI=#%, D7 Th 1
4 K ETALFa~X—kL, annealed RNA 13 y 1Z21ERK 95,



#4—1

Component Volume
50 » M Random hexamer primer 1ul
dNTP mix (10mM each) 1 pl
Template RNA 11l
Total 13 ul
F4—2
temperature Reaction time
65°C 5 min

#5—1DEBV ST A VERL L, annealed RNA 13 u1 HIRA T 5, 5205 TGS
B cDNA Z1ERLT 2,

#5—1
Component Volume
5 X SSIV Buffer 4 ul
100 mM DTT 1l
RNaseOUT Recombinant RNase Inhibitor 1 ul
SuperScirpt [V Reverse Transcriptase (200U/puL) 1 ul
annealed RNA 13 pul
Total 20 ul
#5—2
temperature Reaction time
23°C 10 min
55°C 10 min
80°C 10 min

5. PCRE
O cDNAZ## LU CPCRIG Z1T), 275 SCHRClE, Fragment 1 & Fragment 2 @
primer ZJEA L TPCRZL CUVWAH73, Fragment 1 & Fragment 2008 I E N /252 & FEFR
HPJHEIRN A ONLZERHV N RO LA BT D558 1355280, K7 ubhaL T
!ZFragment 1 & Fragment 2% /7317 CPCREZ1TH, A7 mh=/LCld, FERFRAVEEIEDN D727 o
722 BPCRERHKIC EmeraldAmp PCR Master Mix (Takara Bio) Zff 4%,



5—1. Fragment 1 ®PCR
Fragment 1 OPCRTIZ, # HEEAMENZ &, TA /L ARRIZE > TIR N TE2RN T &N
5. Forward primer 2% CHAD C004 75 EVP2 IZZEH L CV5, EVP2 primer 1. /&
IR AR~ =27 W RR#li ST D primer THH™H, 26— 1D LR UG TR &
TERL, £6 — 20D &M TGS L™, 55N B S TR FEY & I CERIKEI AT TV
4060bpHiI (2SR 2SFBO BN MHERR S Do M2 primer BLFNIFZR10DERY,

#6—1
component Volume
EmeraldAmp PCR Master Mix 12.5 ul
10uM Forward primer EVP2  (Final conc 200nM) 0.5 ul
10uM Reverse primer EV-CRE-R  (Final conc 200nM) 0.5 ul
Nucleotide Free Water 9.5 ul
cDNA 2 ul
Total 25 ul
#6—2
temperature Reaction time
98°C 10 sec
55°C 30 sec X 30 cycle
72°C 4 min 30 sec

5—2. Fragment 2 OPCR
Fragment 2 ®OPCRIZ, =7 ryA/VADHE (EV-A, EV-B, EV-C, EV-D) IZ&VH %
primer N¥725, £7-. EV-A & EV-D OPCRTIE, 7=—V 7 EESE kD 55C T
IR DS AR 2T 80 45°C ITE T LT D, BV-CIZOWTIE, UA/VAKE V=
FRREAAT > CUVRNZ | A7 TR L TIIR SR, OB R TR PFEY & - CRERUWK
B ZATVERET DR OF LR T 5, 1DV RE FHREENIL, £ DPCRTY
3300bp HIf% CToHD, H 5 primer ELFNIZFR10DEFY,

5—2—1. Fragment 2 EV-A ®PCR
KT —1OEBY OSBRI EER L, K7 — 205K TRIGSED,



#£7—-1

component Volume
Emerald Amp PCR Master Mix 12.5 pl
10uM Forward primer EVA-4110-F (Final conc 400nM) 1 ul
10uM Reverse primer EVA-7410-R  (Final conc 400nM) 1 ul
Nucleotide Free Water 7.5 ul
cDNA 3ul
Total 25 ul
K712
temperature Reaction time
98°C 10 sec
45°C 30 sec X35 cycle
72°C 3 min 30 sec
5—2—2. Fragment 2 EV-B ®PCR
K8 — 1D LBV IUSTHIIEZAERLL . K8 — 2D/ TS E D,
#8—1
component Volume
Emerald Amp PCR Master Mix 12.5 pl
10uM Forward primer EVB-4110-F  (Final conc 400nM) 1 ul
10uM Reverse primer EVB-7400-R  (Final conc 400nM) 1 ul
Nucleotide Free Water 7.5 ul
cDNA 3ul
Total 25 ul
#8—2
temperature Reaction time
98°C 10 sec
55°C 30 sec X35 cycle
72°C 3 min 30 sec

5—2—3. Fragment 2 EV-D ®PCR
FKI— 1O LBVETRRAVERR L, &9 — 2054 TRIGEE 5,



#£9—1

component Volume
Emerald Amp PCR Master Mix 12.5 pl
10uM Forward primer EVD-4112-F  (Final conc 400nM) 1 ul
10uM Reverse primer EVD-7362-R  (Final conc 400nM) 1 ul
Nucleotide Free Water 7.5 ul
cDNA 3ul
Total 25 ul
#9—2
temperature Reaction time
98°C 10 sec
45°C 30 sec X35 cycle
72°C 3 min 30 sec
10 4 primer OELH|
PCR Primer name 57 -3 Sequence Position
Fragment | EVP2 CCTCCGGCCCCTGAATGCGGCTAAT %1
EV-CRE-R CGGBRTTTGSWCTTGAACTG %2
Fragment 2 EVA-4110-F AARAARTTYAAYGAYATGGC 4110 - 413073
EV-A EVA-7410-R TTTGCTATTCTGGTTATAAC 7410 - 739073
Fragment 2 EVB-4110-F GGCGNTGGCTYAARCRAARG 4110 - 413074
EV-B EVB-7400-R GCACCGAATGCGGAGAATTTAC 7400 - 7378%4
Fragment 2 EVD-4112R GGCTAKCMCAAAAGATWGAC 4112 - 4132%
EV-D EVD-7362-R CCAAKTRACCAAAATTTACC 7362 - 734275

%1 EVA-T1 MAD-72341-04 (LT719065) : 452 - 476

CV-B4 E2 (AF311939) : 450 — 474
EVD-68 Femon (AY426531) : 445 — 469

%2 EVA-T1 MAD-72341-04 (LT719065) : 4418 — 4437

CV-B4 E2 (AF311939) : 4375 - 4394
EVD-68 Femon (AY426531) : 4390 — 4409

¥3 EVA-71 MAD-72341-04 (1.T719065)
%4 CV-B4 E2 (AF311939)
¥5 EVD-68 Femon (AY426531)



6. BT HEPED DR

Fragment 1 . Fragment 2 N ZNDOPCRTELN-BIn IR EY #ERIKEIL . R
NURDFBOLNDDHERR T Do IRAI SR AR BNTZE, QIAquick PCR Purification Kit5
2Lk, HL<IX AMPure XP (Beckman Coulter) |ZXAMRE — A A1TH, £7=, FE
BB SRR SN AR IER R RO I TR, B s g EY &
Nucleotide Free Water%s CofFREE AN 3D & TR TRAA KT HZENTED, B/ IE
B BA XU RO OIS BRI L EQIAquick Gel Extraction Kit
(QIAGEN)FEZ HIWC R ZATHOZ LT ARRIB IR LMCE DS/ A7 —F R a A 2 03
T&D,

7. Fragment 1 & Fragment 2 O&{sHEIEEMDIRE
FE8L7- Fragment 1 & Fragment 2 OE{sFHEIREYZ Qubit dsDNA HS Assay Kit %
TDNAMEEZNIET D, Fragment 1 & Fragment 2 TlRIFEEDEEIZRAIISGHREL TRE
T2, BEOBAAEZRIRFIAAT 355613, MR CRRRE OHREIZHRL TR\ Ak
[

8. IA7 TR
Flaa o A VAT ) DR T )L (ENLGYERFFE TR R AR ) Mgt 2 —) 12
TLHEEN TS NGSTA7FVFHEL (QIASeq FX) DFIEIZIENTA T SV FAEATTH,

9. v—r Ly
lumina NGS O~ ==7 JWZHEW, TA T IV EFHIRL, 1—R o lle—Rd 5,

10. 7 b7 — 2k
55N 7- Fastq 7 —2Z A WTH LT 21T,

R
1. Z<L D% Tf#i L TV APrimeScript RT Reagent kit (Takara Bio) . LunaScript RT SuperMix
Kit (NEB) O 3BT 727 23 B,

2. EVP2 primer (F, F& FIRHRARR H~ =27 /WZREE S TOHVP4-VP2-semi-nested
RT-PCRD1st PCR T ST\, JEDILHRIZLL FD &Y,
Rotbart, H. A. Enzymatic RNA amplification of the enteroviruses. J Clin
Microbiol 28, 438-442, doi:10.1128/jcm. 28. 3. 438-442. 1990 (1990).

3. Fragment 1 & Fragment 2 CTRiHEE N2 A%  Fragment 1 PCR®D primer B . cycle
3. template A Z L TR ZFIEEL T\ D,



Appendix
1. A7\ } 2)LT Fragment 2 @ PCR ¥liEA R D& 1 1) 2 U ED—f

T—F% v 77N —7HNOREEICE T, A7'm b 2 icgl# L 7zal B 2 i L 72 FRic
Fragment 2 OIEMEA % O N7 WX DR X N7z, T Vo7 —RICHE W THEL 553 %
i L 72554 @ PCR MR IC D W COHEFI 2N 2 O Tt 2 T 2 R0 SF i s ik
WV, B, RNA I E T3 3. LFEBROFIECEBL, FHLZ7 74 ~—KHDFE—D D
DTH%, £/, WiLlZ EV-B ORFEDHEICEWTDOAEMLZDDTH 3,

1-1. RS S X OB

PrimeScript II High Fidelity One Step RT-PCR Kit (Takara, #R026A)

1-2. Fragment2 EV-B ®PCR

RKS1-10 & B Y RICHBW 2K L. RS1-205MFTRIGT ¢ 5,

#S1-1
component Volume
Nucleotide Free Water 3.0 ul
2 X 1 step High Fidelity Buffer 12.5 ul
PrimeSTAR GXL for 1 step RT-PCR 2.0 ul
PrimeScript II RT Enzyme Mix 0.5 ul
10uM Forward primer EVB-4110-F  (Final conc 400nM) 1 ul
10uM Reverse primer EVB-7400-R  (Final conc 400nM) 1 ul
RNA 5pul
Total 25 ul
#S1-2
Temperature Reaction time
45°C 15 min
94°C 2 min
98°C 10 sec
55°C 15 sec X 40 cycles
68°C 1 min

10



1-3. PCRAEHE D HH#K

7\t a KXo FE (LU, Rk TFEE L 72 Fragment 20 PCRAEH % [XIS1,
PrimeScript II High Fidelity One Step RT-PCR Kit (AN, #GEE) %M L CHEME L 72 PCRAE
REMS2ICRT, b, BEEEIFEER TR O R T O %@ K L CTEMEL 72, KB
DA FE X ZNZNE—RETH S, ZOMEEIT 1 DA TERLZDDTHY, i
XERR O T 2R DE W IIF R I LTy,

3k bp

BS1. ATOPIUAEVERELIZFragment 203k &)X

<43k bp

<S2. PrimeScript II High Fidelity One Step
RT-PCR KitZzfEFU TEMUZFragment 2Dk ENX]

11



R CHIBRR TS - MEES1, 4,7, 13100 0 THY BMIEA R S e, — 7 CIFF
B D BEIER I N, 72, KITIHRL TR WA, Fragment 1ISD W T [A] URd3E
THEEL 72 & 25, BERER SNz b oD, RETHEML 2R XY I RIIES %
2o 77,

12
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HHTE SNP fi& T i
Version 0.5

* RERHCREE I N7z 70 b a v iZfE s L OFHEOHMICBYFEHCTE 20 TH Y,
IV EO HIWICER I N b D TIEH Y T+, KERNOARB L7 e b arolk
LRI WA RZESFCIVEEINEIDOTIEH Y A, HHEINETTHEDET
CEDEIEL K EBREITOZ OREREMIRL T 230,
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ERRPE)IC 31T 2 HE SNP BT (FEET) BEEEOBE

AKw=aT7nix, E—EHLM (Single Nucleotide Polymorphism, LAF SNP) fi##fr>y —n &
L T SNPcaster (https:/github.com/leech-rr/SNPcaster) Z {3 3 Z & ZSBRICE W CTIERK X
hTw3, V—F7F—2D5EFl (Quality Check, LAF QC) ¥ X U8 SNP fi#hii /5 <t
T% %,

Yy—-FF—%®QC

V—FF—&2D ) Iy

(T XTEZ—FHIK 2 A ) T 4 F— X D)

F—2 ANy Y OFHE

(BT R 7 7 2023t L TSR DO 7 — £ 230U T & 72 > DR
N2 7 7 A DOT YT

(CEVITE, Total 7/ LA X, a v T 4 Vs ¥ OER

\

CheckM 1T X 2 F#& 3 At
(EYRE, avxIt—v a v olER

EMEH I T 5 SNP #EFT
NR &7 BEY OBk A EE GRE IEERCED W)

\

EHEFIEEKRDO ) 2 v 7FAY — RSk 7 7 aiddlic<wy vy 7
(SNP DF#HY)

\

aF7 7 ) LA XDHER. RN % Eli

(277 594 XEHDHRTE T D0, RFEMICEEN 7RSI ICR X > TnZn b
> % htEER

RN BEN 2R DS B - 72356, 0 Z R\ CHE SNP 8T % £

AT LY A XN CEERELBEICLL CSEKkEEH

(EMEHIO 1 HKEZEBIRLCT vy IAT— 2% HE L, ¥-%msBkE LTHW3)



file:///C:/Users/215462/AppData/Local/Microsoft/Windows/INetCache/Content.Outlook/H8E8ABZC/!!!prefix!!!_https:/github.com/leech-rr/SNPcaster

1. IC®BIC

COVID-19 ® X 7 I v 7 AR, K> —7 v 3 — (NGS) %E AT 2 5 i wrsemr
DR LT, 72, REEHED NGS OZELHITIC OV T b LART & b ZfliZe b D 2381 L T
BY, HEEDO Y = F 7= 2B NN—=F LI TA>TWw5, —J7T, NGS 2»6/E6n5
T—2RBEBERTHY, T2 DOZDICEIANAFTA VT r~T 4 7 ZAOHHSLE L
RZMEAD . 2D EREART ) LEITICE T2 Y 7 FEHTORMEE 2> T3, K
JRHHTE D o BFC i, BHIHEHIC B T 2 Wk R & LT, IR 7 4 — L F 7 VER
VKB) (PFGE) VLN T E 245, YR O Y R — MR T I RBEOBE AR A L
ZoTWb,

Ke=2T7 LTk, 2NE T PFGE 2H > T E ZWKROF—1E B3 2 i@ ik o &
B LT, &7 LSNP RITICOWCRRNT 5, Shdbay /7 L SNP RN %8 A3 3 i
KT, BAPHHAT 2 FECT — 203 RYTH LN LE I DOSEICENTENTDH D,
WY 2 — Y —F (llumina %) % v 72 HEERRIFENT 2 20E L T 5, 7272 L., [SNP 23
fEUAN THIIEFE DR E BT B TE 200 &) FHICOWTI, RERT L
R B 2720, MHNEEZ ZHET 20 13WNECH %, 22 TR =2 T LTI,
SNP fENTICEZ2 ETDY — FT7—XDRFEL, TICcHVON-FEZ O DD Z Y%
i 2 SFEICOWTHENT B,

B, R~v=aT7 A TlE JIHS [E 2R YGEDT 78Tl R 25— 56 CHi % & 1172 SNPcaster
(https:/github.com/leech-rr/SNPcaster) D Z Hife & L 72508 & 72 > T\» % 25, SNPcaster
DA VA= RFEHGEIC O TGN IIREER L v, 4 v 2 =Rk ICD
T (3 https:/github.com/leech-rr/SNPcaster/tree/main/doc/manual & Y HAGE~ = 2 7 LV 93 AF
ARECTH LM, v~= 2T V% FEH XY~ ChatGPT (URL: https:/chatgpt.com/g/g-
69118b0d42f48191906ba605a540cba8-snpeaster-gpt) 1< I\ THEEFE I T DIEHRA T 230l HE (7=
LR O 24 v EE) DT, FNDERERL TIZ LW,

TR = 2 TR T — X OHECIRGEE & 1T 5 BT 8 Linux % i 3 2 G232 rE
205, A=y FiZoWCOREM &R LA %, Windows ~¥Y 2 (PC) % HI\>7z Linux
Y FTOY ) L7 — 2B e DT, JEAE ST B 3 A 2 2 B B S il e
LA - FEREFN SRR AT E MO AR AT Ic BT 2 7 7 L& 72 &Itk 5 N Bk
MM BRIE R LS 3 720 Dft9e] (HEREE HIHEE) Xk v Efishnik, 7/
LT —2ETE2OMMEER ST HEEMETEERESDOF — L=

(https://www.chieiken.gr.jp/) ICIH I NTVWE DT, 2D~ =2 T MIC X Y #IEEE Ficft

Tz 20,
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2. Y—-FF—%D QC (&'H3Hif)

3 FF i
o PR HEE X N7 R B R
o ANT—%:_TITVFFASTQ 7 74 b
o HEREPC ARy 7 XEY 16-128GB (v I E - T+ v TAJEICKIE). CPU
8 2 7 LA LS

fitry — v

K= = 2 7 1% SNPcaster (https://github.com/leech-rr/SNPcaster) TOI{EZ HiIE & L T 3,
L HRDY 7 b7 27 THoThH, FAFONAEBHRI N T RITA~ =2 T LD
IR o e fET 2 EATAIRECTH %, H 2 Wit AICA -7V Y — 2D T u 7 J Lifflihé
bETHITT 2L AEETH D, SHWEHICET AN NAF A4 v T r~T 4 7 ZOENE
PTYHREEEL GERI N0,

QC7u—
TIZTEHYa— b= T —ZDMEMREGECOWT, UTD 4 27 v 7%BNT 5,
SNPcaster CTlid 1 EDOEEC TR —#HDOENHREITINL K-+ 7 7 A A 1Ed N5,

FU IV (fastp 72 E)

ALy Y () i (SeqKit 7z &)

Ty INCE BT ) LA KR (SPAdes, SKESA 7x &)
CheckM (RK~<—Y &) 2 X % Completeness, Contamination fif 32

LD =

ANL Yy PLIFY)—FTF—Z2DERDZLTHY., TikoiERICIVEHEINS,

ANLYY = (R1 + R2 DIIERER) / BITRERBENDT/ L1X(bp)

—uorLy27 4]

]‘ T-50E#H (WN\LY)

—»
U—-F7-4

K1 F—&2A Ly oA

EHEED B % SNP T Z# EfE T2 9 2 THEARAANL vy POHZIIUTO®EY Th 5,

v ERKR:30x
v HEEI50xLLE



file:///C:/Users/hiroa/Downloads/!!!prefix!!!_https:/github.com/leech-rr/SNPcaster

ALy VH30x & TS T — X B OBEKE W72 T T iE SNP O FRHIE % 4 AT RETE A
Fl b7, DX BB D O3RN 2 2 L 2m iSRS 5,
Zofh, 1~4FTEELEZQCOF vy 7 YA (HR) ZLUTICHHT 2,

AL 30x LLE
T TIVT ) LA X (ZERDET10%)
CheckM completeness(97%LL L)

O
O
O
O CheckM contamination(3%LLTF)

a re N

CheckM @ completeness (5E4=1E) & contamination (G5HE) &, 7/ A7k ¥ 7V O

B %l 5 ECEEAEMEL 55, CheckM I/HERM (MM - H-) JTticzos v

— 7T R0 TV R MHER Ty PBERINEZT — X X—293% | completeness (¥

% DRHEE T2 ENIZ T > TV 25 22K TR T, 100% STV IS ERED D70 TR

DN EHIWT X 15, contamination XA | 2 ¥ — 03§ O ML T AEE = v — R
Q NEBEIT, SEYREORYPZREE > T2 EEE2 S 2 & L TRiEfLE N3, /

QC ®%17 (SNPcaster)

SNPcaster (Jupyter Lab W) #{FH 3T 25413, vy =7 MEKKIC Ty =7 b 740
ZWIC [ grape_qc_assembly.ipynb | &> 5 QC fi#TH D /7 — b 7y 7 BMER X LT 5 D T,
ZNZMMT 2, 7 — 7y 7 NICFEM BT FIEIC O W COREAH 2 DT, Z N2 HER
LanbFET3 %,

75 ¥ [grape_qc_assembly.ipynb | CEIRAIRER T v 77 (2 v T 4 Z2{EKT 5V 7 F)
lZ SKESA & SPAdes & @ 2 fliJH B 0 . HiHE DT ) DEHTICEE T 2 KFfH 3% v, QC F =
vy VAR 22T INNUL, WThDT v 77 2T R@ER A, EHEFH D
eSS W72 WG (3-4 THRiBS %) 13 SKESA DRI ZHERE S 5,

QC %17 5 ¥&1E. configuration.txt DIELZ1T 5, £ 9. https:/github.com/leech-rr/SNPcaster
XY &Y v —FL7 SNPcaster 7 # VX ND

app/notebook/sample_data/ehec P& MK | Genome size [Mbp]: 5.5
J5 1% F @ [ configuration.txt] 7 7 £ A23% % » ¢, | Coverage threshold: 40
INEEHBDO S 27 F 7+ AKiIcary—+ | Maximum number of contigs: 1000
2. TIMEIR GO Y & 7o T 2 0O, filhi Mini_mum genome si_ze (Mbp): 4
S 2 B I U MR S U L, Maximum genome size (Mbp): 6.5

) R R Minimum completeness (96): 98
BT T T 2L, Tudzs P 7+ ALXHIC

Maximum contamination (%): 2
qc_assembly [HfF] [REEI] [V R F 4D 7 4 v
EHBER I N D FENT 7 + 0 X NI qe resultsxlsx ] & W9 7 7 A ARHTI I N T % DT,

6
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QDY —b+DT =X %HERT 5, FFIC, coverage. total length, completeness. contamination

WKOWTHER L. ZDBOENT (SNP fETEE) ICHWTR WA E S »HIEI 3,

3. SNP f##7

AR~ =27 NVTlI, https:/github.com/leech-r/WGS_benchmark_dataset!CFL#E X LT\ 5,
o A KRG B D L FIEH CfgiT S vz ) — K 7 — &%, Zf#HF] L TSNPcaster C#HT L 72
Bl %R 3 . HfiaXICSNPeaster AN DY — NV ZE A L TSNPi#tT 2 kA 2B, 27 X b
T — X BAFH LT & SEHE L. SNPcasterD At F: & LR L TR & il 23\~ & & 2 HERE
T LT 5,

FRR=VECHEBOY) - F T =0T 7y vavEFEEbLil, T—EZR—ZA0bLK
7o —FLTHRWHEENEMTH 2720, 2 Z TliLinux (Ubuntu) BR3E (Windows
DWSL2Z &) Ta~wy FEMM LT — X DU /7 k%2 BN T 5.

B, AT OMgENT TA T4+ LA IEUbintuk — I FACET 5 a < v
FERT,

Ubuntu® X — I FAZEE L, TRAZ +y 7 EOEEOETiCeda~y FTEEILTT
La~wvy F 2247953

git clone https://github.com/leech-rr/WGS_benchmark_dataset.git

[WGS benchmark dataset] &9 7 A AL XBXy vy —FIN5DT, ZZilcda~v
FCcBEId %, RIC, https:/github.com/leech-rr/WGS_benchmark_dataset® [How to
download short-read files] #S#IC XV v ua— 3%, [fasterg-dump 2023-05-30.sh] DF]
FICiZ. SRA ToolkitD 4 ¥ A b = ADMETH 5, HEDOPCEREICILL T, LETHNIE
condalgiE ZERK L CA v A b —1F 5,

*SRA-Toolkitf ¥ A F — Vv &Ea< v K

conda create -n sratools sra-tools

Z D%,  Ifasterg-dump 2023-05-30.sh| & [list] 77 A AR T+ AV EZHNICH D L%
AL TP a~vY FCY—FTF =23 Xy vu—FT& 2%, THREADS I T 2
CPUD AL v N7 DT, HHDPCEEICIL U TEEDEFICANEZR %,

fasterq-dump_2023-05-30.sh list THREADS

KT FAANFA REBRORICRTOCT, MEAL XY v o — FTEEPE I HEERT
IS HICEI N,

3-1. SNP&EMT D AT
Xy va—FLT—22HWTCSNPIET 2 RITd %, ~=—aT Ak /— b7y 7NICEE

7


https://github.com/leech-rr/WGS_benchmark_dataset
https://github.com/leech-rr/WGS_benchmark_dataset

M 72 BT FIEIC O W CORLHE D B 2 DT, TN EMHERL b FETT 5, SEHICIT
SNPcaster!Z f )& L T > % Sakai BA000007.fasta% F\>7z, 72 3. SNPcaster(I[X2iC/R3 7 1
— TS~ 4 774 v TH Y, BactSNP (SNPHH Y 7 b) i h ) I v 7Y —un
Il L T3 zo, iTichz>oTiFV—FT—2D Y I v 7B Tk,

Input files

- fastq

- Reference
* repeats.tsv

$ BactSNP

_results_bactsnp

$ bactsnp_vcf_script.pl

I 5 I

SNP folders

$ Snippy

2_snippy_results

$ snp_conversion.pl

3_results_without_gubbins

$ Gubbins

4 _results_gubbins

$ extract_Gubbins_rcm.sh

5_results_with_gubbins

X|2. SNPcaster® HlLE T/ LfEHT 7 v —[X]



3-2. Rk E RG22 ) — = v ST

AK==a2T7rTlE, 7. £y vu—FLAISKE (0157 1 108k, 0121 : 5kk) &% H
WCRNT 2 A L 720l % R 3, i, EBRIEGIC B T B 0K ST TR W 2T i J

L7z Th 2 & EZ TR, fif#lT-¥7 A
— 2 FIRITHARME (ZEHEEL) 0F F T,
GubbinsiC DWW Tl [FEfT325 (1) | *
IR L 72, R T 2L, vy s
b7 4V ZXHIC [snpeaster [HAF] [
B[V 2 P 4]) &0 SO 7 4 L X5
fElIh, A7 7 A VBN EI NG, #E
Prft it [SNPcaster report.txt] ICEHEEF&
NTHY, KT cldfiido L Hick-
720

a745 ) L% 4 X (Core genome size) 13

Core genome size (bp)
Before Gubbins : 4291372
After Gubbins : 4204425

Mumber of informative SNP sites (with reference)
No masking: 74374
After Gubbins : 65665

Number of informative SNP sites (without reference)
Mo masking: 74327

After Gubbins : 65627

Removed SNPs
Gubbins: 8709

HARCH D5 5MICH L THI4.3M (78%) TH o 7z, B & 7z SNPEU AR 2 SEIER 5wl ©
TA0RMEATH D . HEOSNPsHEH I N L b b, 2NEFNOKBOSNPEZ < T
Vw7 ATRRNLZTZ 74 iE, SNPcaster® /] 7 + v X ND

[3_results_without_gubbins| (HH#L Z FEHIHFREAT) & L <iE [5_results with_gubbins]

G 2 SEIRPRE12) IS T2, K31k, 2o ) bl x R ERio 7 7 4 v
ERLIZDDTH D, 2D LT EDOSNPsHEHE SN T akEEG T4 T4 L
TW3 A, b FIMFERONID IV —TThH S,

REF DRR1470§DRR1470§DRR147071DRR14701DRR147071DRR1495§DRR14959DRR14959DRR14964 DRR14969DRR14974DRR14979DRR1497DRR1497¢ DRR14977]
REF 0 73759 73758 73759 73759 73760 138 137 136 137 137 981 980 982 982] 980!
DRR147067 73759 0 1 2 2 3 73784 73783 73782 73783 73783 73845 73844 73846 73846 73844
DRR147069 73758 1 0 1 1 2 73783 73782 73781 73782 73782 73844 73843 73845 73845 73843
DRR147072 73759 2 1 0 2 3 73784 73783 73782 73783 73783 73845 73844 73846 73846 73844
DRR147075 73759 2 1 2 0 3 73784 73783 73782 73783 73783 73845 73844 73846 73846 73844
DRR147079 73760 3 2 3 3 0 73785 73784 73783 73784 73784 73846 73845 73847 73847 73845
DRR149584 138 73784 73783 73784 73784 73785 0 3 2 3 3 1025 1024 1026 1026 1024
DRR149590 137 73783 73782 73783 73783 73784 3 0 1 2 2 1024 1023 1025 1025 1023
DRR149598 136 73782 73781 73782 73782 73783 2 1 0 1 1 1023 1022 1024 1024 1022
DRR149646 137 73783 73782 73783 73783 73784 3 2 1 0 2 1024 1023 1025 1025 1023
DRR149690 137 73783 73782 73783 73783 73784 3 2 1 2 0 1024 1023 1025 1025 1023
DRR149748 981 73845 73844 73845 73845 73846 1025 1024 1023 1024 1024 0 1 3 3 1
DRR149750 980 73844 73843 73844 73844 73845 1024 1023 1022 1023] 1023 1 0 2 2 0
DRR149762 982 73846 73845 73846 73846 73847 1026 1025 1024 1025 1025 3 2 0 4 2
DRR149766 982 73846 73845 73846 73846 73847 1026 1025 1024 1025] 1025 3 2 4 0 2
DRR149771 980 73844 73843 73844 73844 73845 1024 1023 1022 1023 1023 1 0 2 2 0

3. dist_final snp matrix.tsv (28E) o5



3-3. JEREE D FRS

EHIHEHIC BT 5 SNPETTIE, R
75 % IMiERY 2 Sequence Type (ST) DB
HX. TS S 13RI T 3 2 L
F LW, 320 X9 #flcid, 2201
HH (01572 0121) B&EFENTEHEY,
T 2 TIRIMERIO121 Z B\ 72 10RR A %
fRfi 422 & & L7, ZDRERDOER
(SNPcaster report.txt) (ZHFCDMY TH
3, ary ) st A4 RX1349M (89%)
FTERLTWE )T, HSNPEIZ
H s 2 REIRBR AT 1,578(6 & <A L

Core genome size (bp)
Before Gubbins : 4959266
After Gubbins : 4916717

Number of informative SNP sites (with reference)
No masking: 1578
After Gubbins : 750

Number of informative SNP sites (without reference)
No masking: 1521
After Gubbins : 701

Removed SNPs
Gubbins: 828

72o TNZNDOEIDSNPEI~ bV v 7 2K E K4 T, MIEROISTHRR O SNPEUIL.
3B X UM4ICBWTRREB T, 74 P N0 N T 5, MIERO0121 %2 R4 2 Hitk

DO15THREI D SNPEL % HlE 9 5 & . SNPE ST 28 2 2RI TlZ. O121 %84k L =54
I HISNPELSS00FE S BEA L T W B3 Db h 5, Zid., mBEHEETH 20121 2 FE

L7zZéickoTaTry /7 2R S N, MR & 72 o 72SNPsME N L 72 2 & it
W33, =T 2D RGETHSNPEINTORBITIIAE RZ{LIZAD S o
72D, 13& A EDBHSNPS RV DT OIRICER I N a THEBICEEIN T W20 5

TH 5,

REF DRR1495§ DRR14959DRR14959DRR14964DRR14969DRR14974DRR14974DRR1497DRR14974DRR 14977
REF 0 256 255 254 255 255 1372 1371 1373 1373 1371
DRR149584 256 0 3 2 3 3 1514 1513 1515 1515 1513
DRR149590 255 3 0 1 2 2 1513 1512 1514 1514 1512
DRR149598 254 2 1 0 1 1 1512 1511 1513 1513 1511
DRR149646 255 3 2 1 0 2 1513 1512 1514 1514 1512
DRR149690 255 3 2 1 2 0 1513 1512 1514 1514 1512
DRR149748 1372 1514 1513 1512 1513 1513 0 1 3 3 1
DRR149750 1371 1513 1512 1511 1512 1512 1 0 2 2 0
DRR149762 1373 1515 1514 1513 1514 1514 3 2 0 4 2
DRR149766 1373 1515 1514 1513 1514 1514 3 2 4 0 2
DRR149771 1371 1513 1512 1511 1512 1512 1 0 2 2 0

X4, dist_final snp matrix.tsv (O121&%}) o5
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3-4. EHEHIPOIRZ STk L 72 fi#HT

3-3. TR L 720157 Sakaitk & ZHACH & L 7= @b Cld. MRATN K 2 I H10157 D A I R
ET DT & T a 7R S L, TR EERIIRIESNPE D T L ko7 2D X
)RR T — A TIBAE L E W EZONE D, Av=2 7 A TIEICEMEH D S

b oIk B & LT 2012 RT3,

QCDZEST (SNPcaster) DIEHHTT v 7 A& Nizfasta”? 7 A VD I B il L 72 WEF]
PR O 1Kk % %I L. SNPcaster.ipynb® [6. ZHEH % D7 1F C—DDFASTAZ 7 4 LT
35 W, VI 777 LaDa v T 4 7 %R L T SNPcaster Tl A RE 72 2 BB Y|
ZE T 2. ZDkIZ. fE T L7208 % SHECY & L CSNPcasterz EIT T LITR V. 7
B, TOIFET FERE N0 2 ZRAECHI & 3 235413, GubbinsiC X 2 #l# 2 fHIH O R
FIFFEHBTE RO THEEI NV, SEIIDRR149598% Sk L LT, Z i & SNPEZS]
HiCH o 7miliix DS E T L 72, 2D Gore gonome size (bn)
fi DR (SNPcaster_report.txt) (3745 Before Gubbins : 5201544
RLOMY TH B, aTT ) LY A4 XL
5OM (96%) &7 b . BEBEHIDITIT Number of informative SNP sites (with reference)

No masking: 6
B AN—ENT BT, B
SNPEUZ6MEIC £ CRA L7z, ZNZ 4 | Number of informative SNP sites (without reference)
DB OSNPE= ) v 7 2F#x[sic | Nomasking: 6
T, TNETOMTEERL T, b
FTHICHRIHSNPE D ZA LA A b5, Tt K VEEAREKRS , 222 EdG L L7 C
CICX o Ca T X HICHR I L, SNPAEITOMMRIE S X HICEL 722 &Itk 2 b
DTH 5,

REF DRR14954DRR14959DRR14959DRR14964DRR14969
REF 0 2 1 0 1 2
DRR149584 2 0 3 2 3 4
DRR149590 1 3 0 1 2 3
DRR149598 0 2 1 0 1 2
DRR149646 1 3 2 1 0 3
DRR149690 2 4 3 2 3 0

5. dist_final snp matrix.tsv GEEE¥RDOR) OFH

320 53-4F TThRRZX T, 277 7 LASNPsORHIE [fRF 29 v ARt 2 [
HABCH | ICk o CRERWE LR XTI 5, 20720, EHFEHICE T 52377 /7 LSNPIENT
BTk DEERER LT 2 2 & ] KL 725, LHIFEHNITNGSHHAT % 8 H
TEHRIICOZ L QTHICEZ, ITL T2 3 v 7ARICEBROEIRE S > Tnirn
2. AT LEEA T ICHER I N TV B2 (BERT5% U2 HERE) | 1o nTHERR
2X5B0b0ENBD 5,

HUHTH b7 X 510, Sk AMERIC B CEFHHI OSNPIEN 28 AT 2 B i3, A<
ZaTNCEEHD T — 2 2 SFIC LT, BlEak DT AEY)ICHRES 5 22 &9 & i
RLTHLTERITT 2 2 L 2R 2,
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EAf3

K7w b arvoffid, TaloXEme2XFEML £ L7,

JEAE T BT ER SR RIS RS - AR BN RO IR R [HTfiAmT
RFTICH T 27 7 LA &Itk 2 NEARFI AT AMBE KL Z LT 5 720058 (Wt
FRFEH "I /#E)
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MK TANTF—Z2DT7 7 AN A X

DRR147067 R1.fastq.gz 105,783K
DRR147067 R2.fastq.gz 137,620K
DRR147069 R1.fastq.gz 112,819K
DRR147069 R2.fastq.gz 147,869K
DRR147072_R1.fastq.gz 110,675K
DRR147072_R2.fastq.gz 133,088K
DRR147075 R1.fastq.gz 95,208K

DRR147075_R2.fastq.gz 125,344K
DRR147079 R1.fastq.gz 104,785K
DRR147079 R2.fastq.gz 132,131K
DRR149584 R1.fastq.gz 144,066K
DRR 149584 R2.fastq.gz 180,278K
DRR149590 R1.fastq.gz 116,620K
DRR149590 R2.fastq.gz 144,171K
DRR149598 R1.fastq.gz 154,462K
DRR149598 R2.fastq.gz 196,001K
DRR 149646 R1.fastq.gz 103,696K
DRR 149646 R2.fastq.gz 123,745K
DRR149690 R1.fastq.gz 146,901K
DRR149690 R2.fastq.gz 175,732K
DRR149748 R1.fastq.gz 183,890K
DRR 149748 R2.fastq.gz 216,995K
DRR149750 R1.fastq.gz 163,170K
DRR149750 R2.fastq.gz 198,485K
DRR149762 R1.fastq.gz 187,530K
DRR 149762 R2.fastq.gz 225,209K
DRR149766 R1.fastq.gz 160,643K
DRR149766 R2.fastq.gz 188,637K
DRR149771 Rl .fastq.gz 89.,887K

DRR149771 R2.fastq.gz 107,189K
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