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(—) NANOPORE INTRODUCTION WORKSHOP
AR 1 B R N B R BS AH AT 52 FiT(Gemone Institute of Singapore, GIS) >

W5 — K282 B NANOPORE INTRODUCTION WORKSHOP » =F 581481

JFRHE LU BRI -

NANOPORE INTRODUCTION WORKSHOP /{ q'
09.30 - 10:30  Introduction to Nanopore Sequencing *_‘ * ¢

10:30 - 12:00 Planning your Experimen ts ——
12:00 - 13:00  Networking Lunch ‘

e
13:00 - 14:00 Flow cell loading practical

14:00 - 15:45 Rapid Control Experiment

15:45-16:00  Coffee Break \

16:00 - 17:00 oftware Introductior \ l)
inks reception

17:00 - 17:30

- ﬁ

NANOPORE

Nanopore 3 BB NRSARS RN - 4Rl R B S fE — R B E
(motor protein) 7T DNA 2k RNA K [K#5 3H 78 ZF f& 25 [ ( membrane protein) 111y
FORFL > FEERACERA A B 1 SrOR FLIS 28 Ry BB BN - Bl e
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Nanopore DNA sequencing — replace slide
How does it work?

Algorithm
RMNN to determine DNA
sequence from raw data

Motor

Nanopore Reader

;

Membrane ' Run Conditions

[&— ~ Nanopore f%{if R # -

75 TR R ] DA B B N R R P 51 B - N1 g
JERTFIRS RNA EF » A5 DNA 8B S T3 48 5 - Nanopore B
fLE PRl B I Z RN AR AR > BRTR S8 E PRl 2 — BT
BB AREIES - [T Nanopore JE FPH i AIJEFE ek ey 7oKk LIS
P R R B Lo B Y AR P SRR B - PRI E i R
Nanopore & 73 & & [y — B i E(# 7 0.002 # - AHEL Hlumina & 777 & HY 2-
20 PPEREEFFZ 5 1 Nanopore —{EHIFF T 7 (flow cell) EF 2048{EZ= K AL
B 4 {1 7LOF £ FEF] — {575 8% B B (integrated  circuit, IC) -~ &84 512 {# IC -
Nanopore & FPY 55—t Ry R P17 B (long reads) SN » HATEEHUAFH1 1 B
S EE£6-8 kb > B AJATELT Sanger EFHY 800-1000 DL K Mlumina (Y150bp /2

A o RIFVIR BSERETHES IR aJE RS ERER > AiEEEA
7



FRRHVAR NG B > (YR BOEFr R RE B BB /1 BerVaE R - (HE 2
i Nanopore HJR 7751 7 Bes HURUlT - RIS 28 FlE LR RV AS S 5 - (2)
HEHE EAERLE - YR BERNANE 100 % bp - BUERHIFYIER
G FlEraz BN B L AEE B (plasmid) B2t thfig (chromosome) | - LUK EZ K A
By EAE R N AG LRV IEME(L B - 5 F] Nanopore £ /5 & Pt L RTRE » T LA
Tt e PP Y IR NG ERAHEHIE © (3) FEEMERE 5 H B (copy numbenHYE & -
ST ENAANERE HE - ERPYIR B R 2ZE A 2% i &
{5 Ff] Nanopore £z i /&[5> » H]#E H1RE HU 58 F 5L N A (genome) HE T B g T8 H B
& ° (4) Nanopore o] DAUE#2/EE - &0 PCR #EES [T BFHAC S $H R sBOR
IR (bias) -

FEFREFISRERTE 5 1 LA GridION {&25(A1 T B HETT - GridION fyfSiif S5k
st o AR EITS(ECIA O f B AR AR (RS - IR AR R i E kst m] AR A A

FP AR TR A B (flow cell check) » Z R IaER T /AR 3 1HY DN

& — ~ Pl E SR M (Grid ION) [R5 A f TR R s
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(=) DATA ANALYSIS WORKSHOP
WS — K852 5 NANOPORE INTRODUCTION WORKSHOP » F3E4p
48 LT RBE R BRI AT ELAASE - BRTEF A 0 B RHVEMES
DR BN - BT I7AA SRS R E MR R & R - KT —K
EARPTESAER - FIH MinKnow $RASRS SR BB L A SR P RS

Device Control i Live basecalling

fastg

{)NANOPORE

EI0Y ~ BRSPS R RG]

Nanopore J&FHHE R HTEESEHE (1) basecalling 75 Albacore ~ Scrappie
Guppy Z ; (2) Reads Cleaning 5 Porechop ~ NanoFilt Z£#k 58 1] 1545 ; (3)
alignment 5 NGMLR ~ GraphMap ~ marginAlign Z£ [ F#iig - (4) Consensus &
polosh RIJA]FI]F Pilon ~ Racon ¥ Nanopolish o E 175 LLfii g8 &5 Guppy -

Nanoplot ~ Nanopolish ZE#/EH5/H 7 18 55 (command line) 2T » [RIHLAEHE

TEEVIEBRE R R SR S HU e -
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AVAILABLE APPLICATIONS

CALIBRATION

DNA

* © What'sin my pot?

. . . 3 (o]

E o = -

CALIBRATION

RNA

ANT@ROBIAL I
RESISTANCE

HUMAN

ALIGNMENT

_,_. INDEX
BARCODING 0 REFERENCE
 Copyight 017 G Naroperm Tachralogies |24 {ONANOPORE

NANOPORE

EIFaNNE PN v SR U ElL Pag NEE

-STEP : BASECALLING WITH GUPPY.

Now we will use Guppy, our standard basecaller package, to basecall a Lambda dataset.
But first we will need to download some raw data from Dropbox:«

1. Let’s make a new directory for our Lambda data and download it::

+

ubuntu@ip-10-11-12-14: /home/ubuntu$ mkdir lambda:

o

ubuntu@ip-10-11-12-14:/home/ubuntu$ c¢d lambda:

ubuntu@ip-10-11-12-14: /home/ubuntu/lambda$ «
wget https://www.dropbox.com/s/t8leji91351d6fo/lambda.tar.gz?d1=0 -0

lambda.tar.gz~
a
2. Let's extract this tar file:«

¢

ubuntu@ip-10-11-12-14:/home/ubuntu/lambda$ tar -xf lambda.tar.gz«

"\

This should unzip and give us 2 individual multi-read fast5 files. To double-check
that the extraction completed successfully, list the contents of the directory:«

&

ubuntu@ip-10-11-12-14:/home/ubuntu/lambda$ 1s «
FALO06504_4dd5£f264033573742429%ebeec317fec22caaed8da_Q, fastS
FAL06504_4dd5£26403973742429%ebeec317fec22caaed8da_1.fast5¢

[& 7S ~ DA command line 75 =E{ TR KBS fERE 74T »
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BEAM St B2 BRI 5347 (real-time analysis)#RAG LTS MinKNOW LUK
EPI2ME %5 - {F AL IIRIR ARV ECH] 1 Bl R BRI E 7 DU SR YA A
B P Y IfARE - AR R ST PR R 5Bk o AR AT e IR T B
R EYRIEHEH - TRET 426 (99%) BYER RS fRRERR T mlHRHbes K 5 B LYW
& - IV R TR R R R E RIF P LR S B PR R M
A SEER YR S AR AR g M (rea-time sequencing) - DUARHET HRBRAAE -
ZFHREE P -

WIMP: WHAT’S IN MY POT?
Metagenomic workflow (using NCBI taxonomy)

Whole genome approach

® e]
* O What'sin my pot?
o @
° ° Q@ -
L ] L ] e .,
(o] -
[ ° ° o (0] —
[ ] @ [ ] : a—
- * Saphyieco
WIMP — What’s in my pot : .
- Compatible with rapid chemistry for field use
(10 min)
- Aligns whole genome information against the . ool
reference @ embcaton - Hekden Cikien
- Produces high accuracy classifications by
utilizing long Nanopore reads
Copyiaht 2017 OtordMancpore Tetrooges. 129 {ONANOPORE

[~ ARG AR S E Y R

Nanopore B 31T A S giie—(E 2R Z AT STV AT TR - HAT2E P&
(6 HE 2B FEAH TE#EE - EE1A Oxford Nanopore Technology HYt1E#
afam > ] CARNERHERUR AT BT ST R EREL 1T V5 7AAYEREE - FFY Nanopore fEFPHY
BREIFE A SR EAE R R A T e A MR RE KRB s
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RS S AR AT R R RS AR I &R AR Mo
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L H P LT - BIEH EREFR  WER RS R - Asmnas
NEH L MHE MR RIS R E  a ] Rl KRR 2 2 5k
EIERE A - IANRBREIT I A Z RN RSB EE =N RS
s Thals o BRI BINVAZ B H R R R SR DL R i R L
fRBRE s > fEEXERRG T ERE « B - IREF SRR E R
f Bt 0 R ] _E Y AR 28 B N A BG PR IR B B T A M TR S e e
A LTS 2 m] = R A B PR G A B S Rl o] SZ PRy 1m s AR ihlse 2
FEHL RN A MBI E [ (rea-time sequencing) » B E 7 [ G K R i EL AL NI A
TR BN P A 4 e B B e SRS Y B

AR R SR R 3 0 3 B R RS 4 W 52 A B9 1 95 KA Genome (Genome
Institute of Singapore) » ZEEEWAL N AY 4 B E[[& (Biopolis Biomedical

Research Hub, Buona Vista) o #1hI3 BURE By T A8 1R B 2T B 2% 2 # &

Biopolis ERSE & > Hrp & 5 BAEBVIFEAT - HEENBFRISEAEAF]

ST FEhT S EEAT  ALFE Institute of Chemical and Engineering Sciences (Helios)

Institute of Bioengineering and Nanotechnology (Nanos) - Bioinformatics

Institute (Matrix) ~ Institute of Molecular and Cell Biology (Proteos) L k.
14



Institute of Medical Biology (Neuro&Immunos)&5 » & ANEEALAESE ~ TAF -
BB EETSE =R » BRI BB s B A EMEAEM G & 1F
S 2EIE R AA BEST FEEE RO » DU EE E5E - BT ENES
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Training

Nanopore Introduction Workshop

A one day workshop with Oxford Nanopore experts giving you the opportunity

to learn the essentials of Nanopore Sequencing

Overview Agenda

The workshop will be available at different Oxford 08:45 - Registration opens
Nanopore locations around the world. Oxford

Nancpore experts will provide attendees (up to 20)
with a nanopore sequencing overview and case study 10:30 - Planning your experiments

09:30 - Introduction to nanopore sequencing

discussion. An overview of applications, kits and protocols. Nanopore
sequencing experts will also discuss hints & tips on how to

i 1 maximise your sequencing runs.
A nanopore sequencing demonstration as well as a

rapid sequencing control experiment will allow each
participant to gain practical hands-on experience of
running the MinlON/GridION. 13:00 - Flow cell loading practical

An Oxford Nanopore specialist will demonstrate the correct

handling and loading of a flow cell. Participants will then take
partin a MinION Flow Cell leading practical.

12:00 - Networking lunch

The workshop will cover the following:

Comprehensive technology overview

14:30 - Rapid control experiment

An Oxford Nanopore specialist will perform a live Rapid control
experiment. Participants will then complete a Rapid barcoding
experiment to gain practical hands-on experience of running

Running the MinlON/GridlON the MinlON/GridION.

Library preparation in groups

Library loading practice

L S N N

Introduction to basecalling and EPIZME analysis workflow 16:00 - Software introduction

Qur technical specialist will provide an introduction te real-
time sequencing including basecalling, MinKNOW feedback
and EPI2ME analysis workflows.

17:00 - Drinks reception

17:30 - Workshop closes

16



Training

Data Analysis Workshop

A one day workshop'with Oxford Nanopore experts dedicated to data analyses

Overview Agenda

The workshop will be available at different Oxford 08:45 - Registration opens
Nanopore locations around the world. Oxford

Nanopore experts will provide attendees (up to 20)
with a comprehensive data analysis overview (optional for Introduction workshop attendees)

followed by practical hands-on experience running Real-time analysis of nanopore reads
different analysis workflows.

09:15 - Introduction to nanopore sequencing

10:00 - Nanopore file formats
This workshop will give participants experience with

real-time analysis tools as well as in-depth analysis
workflows with command line tools.

10:30 - Introduction to EPI2ZME

The workshop will cover the following: Analysis workflows with command line tools
11:00 - Introduction to practical sessions

+" In depth overview of EPI2ME for real-time end-to-end L i
11:15 - A brief Linux tutorial
analysis
i i 12:00 - Networking lunch
Command line tutorial

Guppy (command, parameters and folder structure) 13:00 - Practical session |

Overview of fast5 file format Basecalling with Guppy

Generating run metrics and summaries with Nanoplot
Quality and read length distribution plot and filtering g P

. Data filtering with Filtlong
Mapping to a reference
Reference mapping using Pomoxis (Minimap2)
De novo assembly and consensus correction

CAELLLsSs

Visualizing Alignments with Tablet
Methylation detection

14:30 - Coffee Break

14:40 - Practical session Il

De novo assemblies with Pomoxis
(Miniasm/Racon)

Error correction with Medaka
Methylation detection

16:30 - Workshop closes

17
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