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Nanopore sequencing chemistry

Motor
(E6, E7, EB)

Membrane

(M3, M10 etc..) v

www.philekorea.kr

[[t2} M library preparation kit 5!

MNanopore reader
(R7. RB, RO, R10 etc..)

DMNA passes through
the nanopore at fixed,
controlled speed

Fun conditons

[Zalt, fuel, script, temperatura.. )

» Chemistry versionOi 2t nanopore2| protein T+ o} 5 2otz
3l 2 sequencingdl| CHSH E-&40] 74 S ShAM=l

2 flow cell| 20| SHA| AFESHY OF

<. PhileKorea

Specialized in Medical & Bio Science since 2000

Digital signals in
real time

AAAdA
gt B NN Y
£ LAAA

LA & Amayed
on chip




Plant

Genome assembly
SV and transgene resolution
Genomic methylation
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Challenging to sequence using traditional technology
Because plant genomes are...

Human x 3 Gb
Wheat Mo@@® 15 Gb
Tulip rPCOOOBD®A 34 Gb ...large
Paris japonica Mp>OOOCOBOOOOT )

...highly repetitive ...polyploidy
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Maize over 80%
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다배수체이며 DNA 반복서열이 많아 sequencing이 어려움


The challenges of plant sequencing

Very large size of genome

Highly repetitive sequence

sequencing =41 0f| X|2t0] U2

Highly polyploid
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Plants are difficult to sequence and assemble using traditional technology

1.0
@ Vertebrates
Plants
0.8
Wheat
Maize (~12 Gb)
0.6
Sorghum
0.4
Rice Zebrafish
0.2 o Mouse
' [
Chicken @
0.0
0 1 3 4

Genome assembly size (Gb)

Figure: plant genomes can be large and highly repetitive, making sequencing
with traditional methods challenging. Repetitive content is seen to increase with
genome size.
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다배수체이며 DNA 반복서열이 많아 sequencing이 어려움


®  Why use nanopore sequencing technology :
in plant genomics research? 25 PhileKorea

Assemble highly contiguous genomes with

unrestricted read length —
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Belser, C. et al. bioRxiv 440017 (2021)
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Library preparation

« DNA == RNAZ

HZ 2 nanopore sequencingtt 20| 7Is5HA| B2tst= 04
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Planning a nanopore sequencing experiment

Sequencing A0l

« Sequencing=
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Planning a nanopore sequencing experiment )‘Ph'IeKorea

What is it? Is it changing? What is 3 .
L

- 3
Metagenome Virus Bacteria Mammal Human Crop
Mixed species Eg Influanza A Eg E.coli Eg cow aGh x 2 Eg wheat
8 segments of RNA -13.5 Kb 4 86Mb AGh x 2 17Gb x 6
(13,500 base pairs) (4.6 million base pairs) (3 billion base pairs x 2)
1. DNA/RNA total length: Human whole genome: ~ 3.1 Gb
2. Coverage: M 2[’d U= datag ¥7| |ISHA ONTO| A HZESH= coverage= 30x~60x
« Human whole genome?2| Z%, 3.1 Gb x 30 = ~90 Gb
(-2} A, 90 Gb 0| 2| datag ¥ O{0F 4lz[d U= data ‘d4-H0| 7t
3. Sequencing device and flow cell A1EH
«  Human whole genome =412 2|5l A= 90 Gb 0| 42| data 40| 7} 551 0f StE 2, promethIONS =X
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발표자 노트
프레젠테이션 노트
Human cDNA full length: 전체 mRNA 염기서열, 3Mb 정도 됨

ONT(Oxford Nanopore Technologies)에서 권장하는 sequencing depth와 coverage는 연구의 목적과 샘플의 특성에 따라 다를 수 있지만, 일반적으로 아래와 같은 가이드라인을 제공합니다:
Depth:
전체 전사체 분석을 위한 권장 depth는 보통 20x에서 50x 정도입니다. 이는 샘플의 복잡성에 따라 다를 수 있으며, 더 높은 depth는 데이터의 신뢰도를 높이는 데 도움이 될 수 있습니다.
Isoform 식별 및 정량화를 목표로 할 때는 더 깊은 depth가 필요할 수 있습니다. 이 경우 50x 이상의 depth가 권장될 수 있습니다.
Coverage:
전사체의 전체를 분석하려면 30-50x의 coverage가 일반적으로 추천됩니다. 이 범위는 각 유전자의 다양한 isoform을 효과적으로 식별하고, 고유한 유전자 발현 패턴을 분석하는 데 도움이 됩니다.
보다 정확한 isoform 식별을 위해서는 100x 이상의 coverage가 유리할 수 있습니다. 높은 coverage는 미세한 isoform 차이도 잘 포착할 수 있게 해줍니다.
이러한 값은 연구의 목표와 샘플에 따라 달라질 수 있으며, ONT는 실험 설계를 할 때 샘플의 복잡성이나 필요에 따라 더 높은 depth나 coverage를 권장할 수도 있습니다.
나의 말:
NGS에서 depth와 coverage의 차이점에 대해 설명해줘 
ChatGPT의 말:
ChatGPT
NGS(차세대 시퀀싱)에서 depth와 coverage는 밀접하게 관련이 있지만, 서로 다른 개념입니다. 각각의 정의와 차이점은 다음과 같습니다:
1. Depth (깊이)
Depth는 특정 지점이나 유전자, 또는 전체 전사체에 대해 시퀀싱된 리드(read)의 수를 나타냅니다.
보통 리드 깊이 또는 리드 수라고도 불리며, 하나의 위치에 대해 얼마나 많은 리드가 매핑되는지를 의미합니다.
예를 들어, 30x depth는 특정 위치나 유전자에 대해 평균적으로 30개의 리드가 시퀀싱되었음을 의미합니다. 즉, 이 위치가 30번 정도 확인되었다는 것입니다.
Depth는 주로 단일 위치의 정확도나 변이 검출의 신뢰성에 영향을 미칩니다. 높은 depth는 오류를 줄이고, 변이 또는 희귀한 변이를 더 잘 검출할 수 있게 도와줍니다.
2. Coverage (커버리지)
Coverage는 전체 유전체나 전사체가 얼마나 잘 커버되는지를 나타내는 지표로, 얼마나 많은 영역이 시퀀싱 되었는지를 의미합니다.
Coverage는 보통 x배로 표현됩니다(예: 30x coverage).
예를 들어, 30x coverage는 샘플의 전체 유전체가 평균적으로 30번 시퀀싱되었다는 의미입니다. 즉, 모든 영역이 30번 정도 반복적으로 리딩되는 것이 이상적입니다.
Coverage는 전체 유전체의 전체적인 신뢰성이나 일관성을 나타내며, 중요한 유전자나 변이가 놓치지 않도록 보장하는 역할을 합니다.
차이점
Depth는 특정 지점에서 시퀀싱된 리드의 수를 의미하는 반면, Coverage는 전체 유전체나 전사체가 얼마나 잘 커버됐는지를 나타내는 개념입니다.
Depth는 리드 수에 집중하는 반면, Coverage는 유전체의 전체적 분포와 관련이 있습니다.
예시:
만약 30x coverage로 시퀀싱을 한다면, 유전체의 각 위치는 평균적으로 30개의 리드로 커버됩니다. 그러나 하나의 특정 지점에서 depth가 10x라면, 그 지점에서는 평균적으로 10개의 리드가 읽혔다는 의미입니다.
요약:
Depth는 특정 지점에 대해 시퀀싱된 리드의 수입니다.
Coverage는 전체 유전체나 전사체가 얼마나 잘 시퀀싱되었는지, 즉 여러 리드가 얼마나 고르게 분포되어 있는지에 대한 척도입니다.
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Coverage of a genome
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RNA extraction: QC

Purity: Nanodrop
« Pure RNA2| OD S 4!:
 A260/A280 =~2.0
 A260/A230 =~2.0-2.2

Quality: Agilent Bioanalyzer

e RNA Integrity Number (RIN) X
= d4aAZ

e 1<RINZ<10

e Recommendation: 7 £ RIN

© 2024 Oxford Nanopore Technologies plc.
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Quantification: Qubit fluorimeter

CRl L= =

, cEEKEEEINE

e RIN %/0] =25 RNA quality” 2 data output

Bases sequenced

Oxford Nanopore Technologies products are not intended for use for health assessment or to diagnose, treat, mitigate, cure, or prevent any disease or condition.
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DNA extraction: QC

€ TShiﬂcdpnk
Quantification: Qubit fluorimeter 8 pelpents
é ’ \ Shiftedtrough;
H R Normaltrough

Purity: Nanodrop ’
¢ Pure DNAgl OD éxo-l akl- 230 240 250 260 270 280 290 30;:;:;;:;3_3?

Wavelength (nm)
e A260/A280 =~1.8
e A260/A230 =~2.0-2.2 g
Quality: Standard gel-based analysis, Agilent Bioanalyzer/Tapestation . ~.
« Fragment length size 5782 F=tot DNA &S {6 280 24 ¥ T

Fragment length (bp)

W S T

0 20 40 60 80 100
Read length (kb)

MinlON sequencing
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Storing libraries

A
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-
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0.2
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Output (Mb/pore/h)
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Optimizing library stability during stored

- DNA library2| OFX|2t CHA|= preparated libraryS Elution buffer(EB)M|A{ Elutiondste=
library 2 2t0| 7}5%t,

« Recommendation
« Et7|ZF 23 EE= library AHAFR Al: Eppendorf DNA LoBind tubeOl| A| 4°C 232t
o oF B ARESHALE EE= 3 70 E O & 7[7H E2 Al -80°C £

Library performance B Library performance
after storage after storage
o0
m -80°C g 40
20 C o

E 30

= .21 C 2 <

m 30C & 10

0

?

Storage time (days) Storage time (days)

@ 2024 Oxford Manopore Technologies plc.
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Flow cell warranty
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Nanopore sequencing flow cells

MinION / GridlON Flow cell

MinlONZt GridION device@t 22 7ts
Reusable with senser array (512 channels)
Library loading &: 75 ul

Pore: R10.4/RNA

Output: 20 Gb +

@ 2024 Oxford Manopore Technologies plc.
Ocford Manopore Technologies products are not intended for use for health assessment or
to diagnose, treat, mitigate, cure, or prevent any disease or condition.
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PromethlON Flow cell

PromethlON ZH| (P2 solo, P2I, P24 & P48) =
Reusable with senser array (2675 channels)
Library loading &: 200 ul

Pore: R10.4/RNA

Output: 100 Gb +
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Flow cell warranty

Warranty 7|2t
« MinlION/GridION flow cell (FLO-MIN114): && 2 123 O|L}, flow cell QC check &I
« PromethlON flow cell (FLO-PRO114M): & = 123 (37&) O|LH, flow cell QC check &I2H

** RNA version 7c%'%D—[I\/IlnION/GrldION flow cell (FLO-MINOO4RA), PromethION flow cell (FLO-PRO0O04RA)]:
HE 2 43 (170E) O|Y, flow cell QC check &I

Flow cell Minimum number of active pores covered by warranty
MinlON/GridION Flow Cell | 800
PromethlON Flow Cell 5000
@ 2024 Oxford M Technologi Iz
Oxford N;ng:-rpnrea$ggr?rr:ﬂnz'i:esngrigﬂli.’s:tspacre not intended for use for health assessment or NANOPORE
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Flow cell priming and
handling
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Flow cell light shield <. PhileKorea

Maximixing the output

. . — 500% -
+ The light shield= flow cell0f| 20| & 0 469%
Of A2, light shieldE £ %fst™ 450%
sequencing®| outputO| 38 HE Z7} c, 400%
= £3 @ R10.4.1
- g SO0 © R9.4.1
-+ a=
« ZX|CHC| Data output= 7| {SHAl= 5% 300%
Sequencing= A[Aot7] 710 BLEA $2
flow cellO] light shieldE F%I5t= A0 g s
= _1\_7(-1 2 Ec W 162%
25 1500, %
100%
51%
50% 34%

17% 18/0 11% 17% 13%
0% - _——
R10.41 R9.4.1 R104.1 R9.4.1 R10.41 R9.4.1 R104.1 R94.1 R104.1 R9.4.1
Short reads Long Reads Short reads Long Reads Short reads

Figure: Example % Increase in output from flow cells where the array is shielded from light during s

equencing in internal experiments. R10.4.1 and flow cells with short fragment libraries observe the

most benefit to running in the dark. Short reads = 200bp amplicon. Long reads = 30Kb N50 human
Haunnunamm native DNA. Samples prepped with SQK-LSK114 (R10.4.1) or SQK-LSK110 (R9.4.1) reagents. Shieldi

ng of light with flow cell light shields. *MinION and Flongle Flow Cells were run on a
GridION device. o
@ 2024 Oxford Manopore Technologies plc.
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Flow cell washing kit (EXP-WSH004) <. PhileKorea

Washing the FC increases the output of longer reads libraries

Flow cell washing

+ Flow cellg Z{CH2 AE3t0Y, £|THO| data outputs 27| fIeH T 0]~ st
o|:||-- % L_} library mh:ading“ 10 kb Mative
i = 30 kb Native
Flow cell washing kit 3 10 /H
2 Wl
« Library strandE £5llSt= nucleaseZ flow cell washing= T2 5HA| 23 " /jﬁ
T dr3| poreO'” Z=IHSH= Z|CH 99.9%2| DNA template?f R 71 ) -
o, 2t S92 Eot ﬂow cellof| A{ =2 libraryE loadingStil ChHA| 0
sequencmgé Fdg = UA =, 0 x| | w @
« DNAO| Bt 751%0| 7t535tH, RNAS| 42 washlng kit HeEZ2 =X Time (haurs)
S[X| 2. [f2A RNA2| 22, flow ceII01| oHH I|braryE loading
olH XYAFRO| 27}= o7 [[H—.—Oﬂ, 72A_!_7|_|'7)|-X| sequencing% ]H - ”] . “
runningstd Z[CH2| data output= LHOF2 k M ”HH‘ H
%ffgﬁ?I?:;?Jgjo:leagggl?;il-gg}::snglri%iﬁcséI:re not intended for use for health assessment or ﬁKNOPORE

to diagnose, treat, mitigate, cure, or prevent any disease or condition. Technologies
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Recover DNA library and reuse it

StLt2| LibraryE 0| 235}0 sequencing output2 SCH3}
« Run — Recover library — A 22 flow celld| run

« Sequencing= Tl = U= sampleO| oHEE L M| AHE

* Flow cellO| sequencing =& =2H| 7t 224 SIAHLE, flow cell loading S0 2X| 7t 243t AL
 MinION 5! PromethION flow celld|A| H& 7t

« Oxford nanopore At2| DNA library preparation kit 2 MM =l 2= libraryd] 20| 7t

Dutput of a single DMNA library across 3 PromethlON Flow Cells

180

- , e @ @

100 tput (Gt 130 20

@ 2024 Oxford Manopore Technologies plc Oxford
Ocford Manopore Technologies products are not intended for use for health assessment or NANOPORE
to diagnose, treat, mitigate, cure, or prevent any disease or condition. Technologies
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Priming a flow cell

Priming

« MZ2 flow cellof| = stor ffer7} ZetE|0 AZ. 2N libraryE loading 5t7| 01|, sequencing0i| Z
2ot 24 3 V[E ool EHE %“S§MI94 sequencing®fl 2ot 2t4 8 =H817| Qo =H

Q
Q
)
oy
‘::n
('D

Priming mixture

« Flush buffer@} tetherE =%tst0] XM=

.
Co III'I 0n \ T

(=E==Igh Commaon
alecirode

l Flush

OO00O00 (~) 8

@ 2024 Oxford Manopore Technologies plc.
Ocford Manopore Technologies products are not intended for use for health assessment or NANOPORE
to diagnose, treat, mitigate, cure, or prevent any disease or condition. Technologies
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Priming and loading the MinlON and GridlON Flow cell

1. Ligation sequencing kit reagents

Label Full name
Reagent Volume per flow cell

LIB | Library Bead Flow Cell Flush (ECF) 1,170
LIS Library Solution Bovine Serum Albumin (BSA) at 50 5ul
FCF | Flow Cell Flush i

Flow Cell Tether (FCT) 30 pl
FCT Flow Cell Tether itk 1,205

Recommend using Library beads (LIB) for most sequencing
However, the Library solution (LIS) is available for more
viscous libraries

2. MinlON and GridION Flow cell

www.philekorea.kr
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2. How to priming and loading flow cells

1.

Insertthe flow cell into the device

Oxford

© 2024 Oxford Nanopore Technologies plc. N ANOPO RE

Oxford Nanopore Technologies products are not intended for use for health assessment or to diagnose, treat, mitigate, cure, or prevent any disease or condition. Technologies
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2. How to priming and loading flow cells

2. Slide open the priming port 90°

Oxford

© 2024 Oxford Nanopore Technologies plc. N ANOPO RE

Oxford Nanopore Technologies products are not intended for use for health assessment or to diagnose, treat, mitigate, cure, or prevent any disease or condition. Technologies
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2. How to priming and loading flow cells

Insert a P1000 pipette with

3_ Remove the air bUbble an empty tip into the Priming
port. Turn the pipette wheel

to draw back 20-30 pl or
1. Set a P1000 pipette to 200 until you can see a small

| he tin he orimi volume of buffer entering
2. Insert the tip into the priming port the pipette tip.
3. Tumn the wheel until the dial shows 220-230 pl, to draw back 20-30 l, or until you can see a small volume of buffer

entering the pipette tip

Note: Visually check that there is continuous buffer from the priming port across the sensor array.

Oxford

NANOPORE

Technologies

© 2024 Oxford Nanopore Technologies plc.
Oxford Nanopore Technologies products are not intended for use for health assessment or to diagnose, treat, mitigate, cure, or prevent any disease or condition.
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How to priming and loading flow cells

Slowly load 800 pl of the
priming mix into the Priming
port. Ensure there are no air
bubbles in the pipette tip.

4. Load 800 pl of priming buffer through the
priming port. Wait 5 min before proceeding

Pipetting tips

reo air plug

do not fully expel the Hguid 1

Leave a small volums in the thp end
Wait b minutes before
proceeding to the next step.
"
v | | X )
= p
Oxford
© 2024 Oxford Nanopore Technologies plc. N ANOPORE

Oxford Nanopore Technologies products are not intended for use for health assessment or to diagnose, treat, mitigate, cure, or prevent any disease or condition. Technologios
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2. How to priming and loading flow cells

5. Open the SpotOn port

Oxford

© 2024 Oxford Nanopore Technologies plc. N ANOPO RE

Oxford Nanopore Technologies products are not intended for use for health assessment or to diagnose, treat, mitigate, cure, or prevent any disease or condition. Technologios
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2. How to priming and loading flow cells

Load 200 pl of the priming
mix into the Priming Port.
Ensure there are no air
bubbles in the pipette tip.

6. Load 200 pl of priming buffer through the
priming port

© 2024 Oxford Nanopore Technologies plc. ﬁ\KNOPO RE

Oxford Nanopore Technologies products are not intended for use for health assessment or to diagnose, treat, mitigate, cure, or prevent any disease or condition. Technologios

www.philekorea.kr



2. How to priming and loading flow cells

Reagent

Volume per flow
cell

<. PhileKorea

Specialized in Medical & Bio Science since 2000

Pipette mix the prepared
library and load 75 pl
dropwise into the SpotON
sample port, ensuring each
drop flows into the port.

Sequencing Buffer (SB) 375 pl
Library Beads (LIB) mixed immediately before use, or Library Solution (LIS), if 255 pl
using

DNA library 12 pl
Total 75 ul

SpotON port dropwise

© 2024 Oxford Nanopore Technologies plc.

www.philekorea.kr

7. Load 75 pl of sequencing mix through the

Oxford Nanopore Technologies products are not intended for use for health assessment or to diagnose, treat, mitigate, cure, or prevent any disease or condition.

Oxford
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2. How to priming and loading flow cells

Gently replace the
SpotON sample
port cover.

Gently close the
Priming port.

8. Gently replace the SpotON sample port cover and priming port

Oxford

© 2024 Oxford Nanopore Technologies plc. N ANOPO RE

Oxford Nanopore Technologies products are not intended for use for health assessment or to diagnose, treat, mitigate, cure, or prevent any disease or condition. Technologios
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2. How to priming and loading flow cells

Carefully align the light
shield against the clip and
lower onto the flow cell.

The MinlON Flow cell Light Shield is not secured to the flow cell
and careful handing is required after installation!!

9. Install the light shield on flow cell
© 2024 Oxford Nanopore Technologies plc. NANOPORE

Oxford Nanopore Technologies products are not intended for use for health assessment or to diagnose, treat, mitigate, cure, or prevent any disease or condition. Technologios
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MinKNOW

Data collection Live basecalling

22t
« MInION, GridION EE= PromethION deviceE 752 4 U+ software
« 29 HA|: Windows/MacOS/Linux

Sequencing and analysis

Flow cell check
Assess flow cell health

- Custom scripts
Start a run from a custom script

Utilities

o Hardware check

@ 2024 Oxford Manopore Technologies plc.

Ocford Manopore Technologies products are not intended for use for health assessment or
to diagnose, treat, mitigate, cure, or prevent any disease or condition.

www.philekorea.kr

° Start sequencing
Configure and start a new sequencing run

Validate device is ready for sequencing

<. PhileKorea
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Analysis

Start from a sample sheet
Import sample sheet for sequencing

Post sequencing analysis
Analyse existing sequence data

Minimap2 converter
Create a .mmi from a .fasta reference

Oxford

NANOPORE

Technologies
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MinKNOW

Device control Data collection Live basecalling Analysis

47X =8 7|5
1. Hardware check ,
Start sequencing _s Start from a sample sheet

. . Configure and start a new sequencing run Import sample sheet for sequencing
« Software2t device®| 250 O| AR 2 E =0l

2. Flow cell check

Sequencing and analysis

Flow cell check Post sequencing analysis
Assess flow cell health Analyse existing sequence data

« Flow cell®] membrane integrity2} pores& =9I
3. Start sequencing

- Sequencing run2| step ¥ start £

Custom scripts
Start a run from a custom script

4. Analysis Utilities

° POSt-run base-Ca”Ing, de'mUItlpleX|ng, allgment% X|_|-cl)-o|-| Pl Hardware check r— Minimap2 converter

Validate device is ready for sequencing 4= Create a.mmi from a fasta reference

@ 2024 Oxford Manopore Technologies plc e
Ocford Manopore Technologies products are not intended for use for health assessment or NANO PORE
to diagnose, treat, mitigate, cure, or prevent any disease or condition. Technclogies
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Hardware check

Hardware check 1}’d T

Mag Lab P2|
1. Hardware check O |' 0 | = % él st Sequencing overview
>, CTCE deviceOll A1} (81944 e

3. MinKNOW software0i| A
position0| CTCE 2l 4! S

4 . " Sta rt,, button % él Sequencing and analysis

i PH-DO0EI-A, P Reid

device {22 . <o

'=::|-.1I| TS s

° Start sequencing Start from a sample sheet
Configure and start a new sequencing run Import sample sheet for sequencing

Flow cell check Post sequencing analysis
Assess flow cell health Analyse existing sequence data

Custom scripts
Start a run from a custom script

Utilities

o Hardware check Minimap2 converter
Validate device is ready for sequencing Create a .mmi from a .fasta reference

@ 2024 Oxford Nanopore Technologies plc Oxford
Ocford Manopore Technologies products are not intended for use for health assessment or NANOPORE
to diagnose, treat, mitigate, cure, or prevent any disease or condition. Technologies

www.philekorea.kr



Hardware check <. PhileKorea

wat PRI RENGTE

Mag Lab P2i

-t Sequencing overview

i Sequoncing overview PromethiON - P21-00022

P2l-00022-4 B FaUZiEE! | F2I-00022.B B PALIIZ44D

~  [Exparimenis

Chaching
haar hwianre

Chooking
hardhwane

Sysiom messagos

Host sattings

Hardware check 1}

1. Hardware check A| 18 HE A|Zt0] &
[oX=

2. O| 20| QICHH positionOf Z==M check
HA|7} LEEFE (Hardware check passed)

@ 2024 Oxford Manopore Technologies plc Oxford
Ocford Manopore Technologies products are not intended for use for health assessment or NANOPORE
to diagnose, treat, mitigate, cure, or prevent any disease or condition. Technologies
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Flow cell check

Sequencing and analysis
° Start sequencing
Configure and start a new sequencing run

Flow cell check
Assess flow cell health

. Custom scripts
Start a run from a custom script
Utilities
i Hardware check

Validate device is ready for sequencing

B 3034 Owlord Ma noposs Taec hroliog e plc.

Start from a sample sheet
Import sample sheet for sequencing

Post sequencing analysis
Analyse existing sequence data

r—» Minimap2 converter
44— create a .mmi from a -fasta reference

Orizrd Keeopoes Techrolege prodiuch s rot e rokes for ose for haslth s e reand oo

Io disgross, ael, mige s, cum, or presel ey Seese e or cond Bon.

www.philekorea.kr

Flcsr coll csck

B Promahicf poslBome raralBEH

Proarge iy

-

Pormres
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Flow cell check

MN31043 MN31043 FAO39517

Ready for sequencing

490 pores found

<. PhileKorea

Specialized in Medical & Bio Science since 2000

PAE?3909

Flow cell not
checked

Status of sequencing pores

The number of sequencing pores is below warranty (Fail)

Green tick (v) The number of sequencing pores is above warranty and ready to sequencing (Pass)

A flow cell check has not been run on the flow cell during this MinKNOW session (restart)

www.philekorea.kr




Flow cell check <. PhileKorea

Mux scan and flow cell check?] 2|0]

Pore
Flow cell2 wells®t electrodesZ T ;
[ s r—

2t2k0| well2 2t249] electrodeE 74X T YO0, 8FLto| 7j & J= e
& 2l nanoporeE Zgte

’ ===
MinION flow cell2| 8%, 5127 2| nanopore sensor (channel) £ Single well Electrods
T3

4 wells belonging to a single
Mux scan - Sequencing ZI& A0 2+ channelOf| A &d3dt= channel

currentE 7HE X O 2 recording &, 212H2| well= testingst O
HX sequencings T2 1712 well2 MEHSI= 1pH

& E sequencing script= Mux scan2 2 A|%}

Array of wells Electrode

www.philekorea.kr
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Starting a sequencing run 2. PhileKorea

Sequencing and analysis

° Start sequencing Start from a sample sheet
Configure and start a new sequencing run Import sample sheet for sequencing

Flow cell check Post sequencing analysis
Assess flow cell health Analyse existing sequence data

Custom scripts
Start a run from a custom script

Utilities

Hardware check — Minimap2 converter
WValidate device is ready for sequencing 1 Create a .mmi from a .fasta reference

www.philekorea.kr




Start sequencing run 2. PhileKorea

Positions/Experiment name/Sample name

1. Positions
« Experiment name & =

« Sample ID & =
- NEE 2E =227

Flow cell type =9I
- Ao =2 AX|E

|

* Flow cell ID =9I

e  MinION/GridION flow cell &
PromethION flow cell®| ZR0= X5
O Z Flow cell ID7} 20| =

www.philekorea.kr



Start sequencing run 2. PhileKorea
Library preparation kit

2. Kits
« Library preparation®f At %t kit A EH

« Barcode expansion pack AtE A|, A&t
barcode expansion pack 41 Et

- Filtering 7| s
« Sample type: DNA or RNA
* PCR free or PCR
« Multiplexing
Control experiment

www.philekorea.kr



Start sequencing run 2. PhileKorea

- -
Sequencing and analysis S L
Basecalling model

3 ] Seq uenCI ng opotlons Vodified bases Run conﬁguration Load configuration
. \j ShmC and SMC in CG contexts
 Basecalling model &4 e
ample -
Cancel il Save Flow cell type FLO-PRO114M
- . Sequencing kit Native Barcoding Sequencing Kit 24 (SQK-NBD114-24)
i i Ad .
Alignment option 878 sasecaling
Basecalling model Sequencing and analysis
High-accuracy basecalling Basecalling /
H H Model High-accuracy - v4.3.0 - 400bps
Barcoding option 473
Barcoding /
Trim Off
H H Cee Barcode both ends off
Ad a pt|Ve Sa m pI I n g AE-‘I IO-I Se\rcclcd barcodes All
Barcoding Alignment @

. Trim barcodes

Advanced sequencing option 278 P —

. Custom barcodes for demultiplexing

Adaptive sampling @)

Advanced sequencing options /

Cancel W Save

Alignment Conditions /

Reference for alignment

Data targets

Optional file enumerating regions
Qutput
File output options /
Cancel :
nee File location [datal
Advanced sequencing options 43TB used - 9.5 TB free
Data format FASTQ
T e Output frequency Every 10 minutes
= + FASTQ compression On
Barcode splitting On
Reserve pores
Raw roadc pan

www.philekorea.kr o |




Start sequencing run 2. PhileKorea

Data targets

4. conditions
- Sequencing running time &7
 Default 2f: 72 hr

- Data output0 [t2} sequencing stop
2478

Run targets

Run limit
Action

Estimated bases equal
Baseca”ed bases equal Fioyvcelldatatarget(opmna!)

Coverage eq uals Stop run when
Barcode coverage equals

www.philekorea.kr




Start sequencing run

Output

5. Output

« Output M& {X| X|H
« Output file YA MH
- TS AEE

Output files

« FASTQ files
- BAM files (aligned or unaligned)

Additional options include:
« Number of reads per file
« Frequency save FASTQ file

© 2024 Oxford Nanopore Technologies plc.

www.philekorea.kr

« PODS5/FASTS files (with basecall information in them)

Based on

Time elapsed

@ Time elapsed

Number of reads

Every 10 minutes

®

Every 1 minute

Every 10 minutes

Hourly

End of run

Oxford Nanopore Technologies products are not intended for use for health assessment or to diagnose, treat, mitigate, cure, or prevent any disease or condition.

<. PhileKorea
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Output settings

Data saved as

BB test/

Saved output file location

fdata/

4.3 TB used - 9.5 TB free

Basecalled output type

:‘ BAM

FASTQ

Based on

Time elapsed

Frequency

Every 10 minutes
Barcoding
Split files by barcode
FASTQ options

Compression

Downstream informatics applications may not work with FASTQ Gzip compression

Raw reads output

Raw reads
) .PODS
.FASTS

Raw reads options
@  split .PODS files by barcode

> Show advanced options

| Cancel | I Save

Oxford

NANOPORE

Technologies



Start sequencing run

Filtering options

6. Filtering options
« Q score filtering
Min/Max read length

Filtering options
Pass / fail filtering

Setting a minimum and maximum read length will determine the cut-off of reads for the pass and fail folders.

Min read length

Cancel o Save

© 2024 Oxford Nanopore Technologies plc.
Oxford Nanopore Technologies products are not intended for use for health assessment or to diagnose, treat, mitigate, cure, or prevent any disease or condition.
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Analysis

Post-run basecalling options Basecaling settings

Basecalling confsguraticn

Analysis
« Input folder S output folder 1 Et

o MEH Abel:
« Basecalling models
« Barcoding kits for demultiplexing

« Alignment

Sequencing and analysis Post-sequencing analysis

Basecalling Barcoding

% Alignment

& Use bed file

< Back to start

Oxford

© 2024 Oxford Nanopore Technologies plc. NANOPORE

Oxford Nanopore Technologies products are not intended for use for health assessment or to diagnose, treat, mitigate, cure, or prevent any disease or condition. Technologies
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Post-run basecalling options

The analysis proce=s will be slopped and your data will be sawesd.

© 2024 Oxford Nanopore Technologies plc. @ NANOPQ E

Oxford Nanopore Technologies products are not intended for use for health assessment or to diagnose, treat, mitigate, cure, or prevent any disease or condition.
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Adaptive Sampling

< PhileKorea

Specialized in Medical & Bio Science since 2000

www.philekorea.kr



<. PhileKorea

Specialized in Medical & Bio Science since 2000

Adaptive sampling benefits

1. Enrichment takes place during sequencing
- Ol sample MX 2| 10| HRSHX| Y3,
- Target genel| =0 C{ot X|2t0| Gl

2. PCR free

+ Read lengthOf X|2t0| 810| sequencing®| 7t&

«  Base modification regio= £410| 7t&

- E7 Repetitive sequence == GC rich region2| 40| 7t

Oxford
© 2024 Oxford Nanopore Technologies plc. @ NANOPQWR\JE

Oxford Nanopore Technologies products are not intended for use for health assessment or to diagnose, treat, mitigate, cure, or prevent any disease or condition.
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Adaptive sampling

Enrich/deplete regions of interest during sequencing

Adaptive sampling2| &
 Read length == target number0i| CH$H X|$HO| 80| 80| 7t

[l nanopore_adaptve_seq_cosmc bed 3 |

110
32286165
35193148
36305357
36423278
38802013 MYCL  26.67 €587
784% 43352772 MPL 34.28 14823
55329242 §5340388  MUTYR _ 27.97 11146
—

Upload reference fil KMy i s (. { |
e to MinKNOW™ e - o

Strand approaches
nanopore and sequ
encing starts

Region of interest?
Strand allowed to
continue sequencing -

© 2024 Oxford Nanopore Technologies plc. NANOPORE

Oxford Nanopore Technologies products are not intended for use for health assessment or to diagnose, treat, mitigate, cure, or prevent any disease or condition. Technologies
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Adaptive sampling in MinKNOW

Straightforward file-based setup

Sequencing and analysis

Basecalling

Modified bases Off

Duplex Off

Model Fast basecalling
Barcoding

Alignment @

Adaptive sampling @@

Advanced sequencing options

Two modes of adaptive sampling

 Enrichment
-  Target fileO| = sequencet 50 sequencing

Depletion
- Target filed| = sequenceZt X| 2|5} sequencing

© 2024 Oxford Nanopore Technologies plc.

Oxford Nanopore Technologies products are not intended for use for health assessment or to diagnose, treat, mitigate, cure, or prevent any disease or condition.

www.philekorea.kr

Adaptive sampling
(@) Enrich
O Deplete

( ::ﬁl Barcode balancing

Reference for alignment
Choose a file

Optional file enumerating regions

Accepted file format: .bed

> Show advanced options

<. PhileKorea
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Adaptive sampling applications

Matt Loose b

148 gene cancer panel to 30 X depth on a MinION (Kovaka et al.) 9@ &
. 170 gene exome panel to 32 X depth on M|nION (Payne et a/') Read Until ta enrich >700 genes to mean 30x coverage

on @nanopore single flowcell. Custom panels (up to

253 host response targets associated with COVID-19 (ONT) 25,600 targets 5o i eseasyes provillng meonriate

. file. Read more at biorxiv.org/content/10.110... - thanks
e Enrich for BRCA targets (ONT) to @alexomics, @Rorymatics and @DeepSeqNotts

team.

« Focus coverage on MHC (ONT)

Adaptive sequencing of the MHC

Hours sequencing: 0.5
25
| ppamee | MHC: ~5Mb |

[ |
I

W W = 30 O = mfz 145 nere rancer mEne
Wit you ca U COov e of a 145 gene cancer pane
on concorgant 1o Ceep
s yvire the number of Sie Using
COV vice the number of Vs using
20 AnO reEds comn. & CANCEF O8N
il i 2 e ? ang reads comp e Er genes.,
r bt
[N . N = e | WA
o R e P T e
- =
5 s s B P P ] s o e mam
[
e

|
2 7
8 5
L 4e+05 o [wcainen | ]
3 = Sequencing type o |
c 2 = -
2 8 "
< e 10 P e
3 | |
2e+05 =
mm
/ : e
| |
f I
/ | —
m

0e+00

I

| i |
kbl bl i |
0 10 20 30 40 0 10 20 30 40 0 Oxfor

ours Saencing ONA ANOPORE

Oxford Nanopore Technologles products are not intended for use for health assess Position on chromosome 6
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Basecalling

Electrical signal to base pair

Raw read Accuracy

Base calling?| 9] Model  Ro41  R10.4.1
. H™7|HQl AT E nucleotide sequenceZ Bistst= 1Y Kit10  Kit14
« Input: POD5 or FASTS
« Qutput: FASTQ and/or BAM HAC )7.8% 9.

Base calling DNA and RNA

 Fast model
«  Good accuracy, keeps up with data generation

« High accuracy (HAC) model
« 8x slower than Fast model

« Super-accuracy (SUP) model
«  3x slower than HAC model

ecaes )

Oxford
© 2024 Oxford Nanopore Technologies plc. NANOPOR
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Basecalling
HAC (High Accuracy basecalling)

‘Fast’ base calling keeps up on all Oxford Nanopore devices HAC model is recommended as an efficient model for
‘High accuracy’ (HAC) balances performance and accuracy methylation and vaniant calling.

‘Super accuracy’ (SUP) on R10.4.1 achieves up to 99.5% Sé!ni’ptiizecallmg SRR I E e s B

High accuracy basecalling model (HAC)

Accurate data at 30x coverage with Q20+ real-ime basecalling:

o Variants accuracy at 30x
0%
2%
0%
e
_— . BN

INDHEL

(harcos) Simplex Methylation SNPs INDELs

(5mC) (CDS)
l‘ HAC 99.0% 99.7% 99.6% 95.5% 96%

_f- E‘] FnrﬁJrrJ'herlric'mla‘hnndmLtspemﬁntmlf.md
miethods used tugenﬂate these results please

Oxford

© 2024 Oxford Nanopore Technologies plc. NANOPO RE
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Basecalling

Comparison of HAC and SUP

High accuracy basecalling model (HAC) Super accuracy basecalling model (SUP)

100% 100%

] 0% 0%
u}
(=] E0% B0%
E To% . b TO% . 20
E 0% . a0 0% amy
- W - | o .
L INDEL 50%
- Q [l { CDE) INDEL
- .E (Al COS)
2 o
E=x
g L High Accuracy Highest

i8]
&J, GndIOM, Promethl OM* Real-time basecalling on device e
il

I Realtime basecalling Compute time on device Realtime + post-run basecalling
E ] Compute cost 355
I High SHVs and 5Vs performance ~ HAC
Medium to High (CDS) Indel performance Slightly higher than HAC

Shaded bars in the graphs refer to COS regions
* Compatible with resl-time basecalling on GrdlOM™ and soon on PromethlOR™ 24, with Dorado basecaller on 8 A-series Prometh|OMN tower. Expected integration Q3 2023,
=* Zan start resl-time but 3= HAC runtime for basecalling

Find out more: Dataset release (EPIZME Labs): hitps (fabs epidme jo/gigh-2 023 05
Oxrord
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Dorado Basecaller V<. PhileKorea
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Dorado
- Oxford nanopore readOf CHet AFESH?| 11, 1175 2| open source base caller

« Command line 7| Et2] applicatioO| ™, MinKNOW software (v5.7~)0 = £%0| |0 QS

+ HEE2| AHE A= MinKNOW softwareS Soll DoradoS AtESIH, 25 BI =7t compute cluster S|
M =2 & Dorado base caller AF20| 7}s&t

=% dorafc-aocd meadifadoce igienilsseal) o |':| g & My Chrome yapilabis |

Dorado Documentathon  |atast =

Getting started

nztallation

From the web

= doradc-LiE TR =ar e

Oxford
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Stand alone (독립형 명령어 기반)


MinKNOW folder
structure

< PhileKorea
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File output structure

Files are output using the following folder structure:
« {output_dir}/{experiment_id}/{sample_id}/{start_time}_{device_ID} {flow_cell_id}_{short_protocol

_runid}/

output_dir configured output directory

experiment_id user-entered identifier for a group of runs

sample_id user-entered value for a specific sample or run. It is intended that multiple sample_ids
may exist for an individual experiment_id

start_time time at which the protocol started in YYYYMMDD_HHMM format

device_id serial ID of the MinlON or device position for GridlION/PromethlON

flow_cell_id flow cell id (eg: FAW12345), either programmed on the ASIC or entered by the user

short_protocol_run_id unique identifier of 7 characters from the protocol 1D

Oxford
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MinKNOW folder structure <. PhileKorea

Specialized in Medical & Bio Science since 2000

Where is my data?

o e o Y Y 2 Y

Reads waiting to * Exported logs in gz format
be basecalled

{start_time}_{device_ID} {flow_cell_id} {short_protocol_run_id}

Oxford
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Monitoring a
sequencing run
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Monitoring a run

E upastimaniy |21}

[wwwy prosey U oerresess o mdbs em 1

Experiment page
« Sequencing & ZH| check0j| 2ot &
«  Experiment graph 22!

Blue panel —

« Al experiment 5! post run analysis 7§ 2 Device sctety Exparimants actvs i thelat 30
- Reads =, Base &= ¥ active run 2¢l Shnee |u| e B N e 19 060822

. HoliZl 7|2t 52k experiment HA| SD_220807 _patch_test_Ecoll (Ia TRp—
° \\Check bOXII O|_EH O_”A_I run AOF EH éll_ol_l Roads 7 73W  [sbimaisd § besecaled bases W0 50 Gb P W0 iGE  Aclhes e 3 Totsl ruma 7
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발표자 노트
프레젠테이션 노트
.
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Monitoring a run

White panel
«  Experiment2| E._ sequencing run S ER R} sequencmg run YEE XS

«  Sequencing run 2HEfl, pore AHEf 5! read E Xgot BE Q9% YHE =A0le = US
«  Run control01|*1 &2 E pore scan & sequencing rung HE AL LA[EX| AZ 5= J2D, run report ==
ol 7ts&

Run controls.
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발표자 노트
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O
Monitoring a run

e T | g iy

e -

<. PhileKorea
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B

-
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- e
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Assessing the performance of run

Some examples T T e

O R - -:' s 'IE Sussess full library preparation
i mEmE ® mEE ® R SequencingO| T [ U= active pore
- - - o H| 80| &5
n || u Em
mEEE LI | a =I=
Channels Panel SRESSLI SNSRI SRILNEDISERNNSE - Recovery pore@tinactive pore’t X2
LB |

Low pore occuracy

. SequencingO| T E|11 QU= active pore
Ol H|&0| ¥&

. Recovery pore?} inactive pore2| H|-€0|

LIS
=0

Introducing air bubbles on sensor array
. Inactive channelO| &2

&2t™ O 2 Inactive channel2| & 2tst
patternO| LIEHE

® @ L. € 1 Oxford
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H ig h po re Occu pa n Cy m aXi m izes 0 Utp Ut Specialized in Medical & Bio Science since 2000

High pore occupancy :

AlZH 2O B2 29| sequencing data ‘4

O] 2 active pore SX|

A good occupancy is obtained with a good
libraries:

Z &3t 29| DNA library loading

2 2% 9l sequencing Adapter attachment

© 2024 Oxford Nanopore Technologies plc.

www.philekorea.kr

84% pore occupancy 91% pore occupancy 99% pore occupancy

/7
1
l'l:
,{
.1'

rErEsEEEEE AR Bl
NI  ErEsRsnecncusncasincnIzeIeeEIn) BEREE 77 S EpRERRAEEEEEREERREEEEE sy

Il (1]

” |mnmm|||||||||||||||||||II|| | Hl el "II"I
i, A SRR
Aniarcadllcyoos s

Figure: Pore activity and pore scan plots from html run reports from R10.4.1 PromethlON Flow

Cells with light shields loaded with different amounts of library loaded. Pore counts (green) in

the pore scan plot are maintained for longer with higher pore occupancies resulting in higher
data outputs. 8Kb fragmented library prepared with SQK-LSK114 reagents.

Pore Scan

Logend

Ay
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발표자 노트
프레젠테이션 노트
.


Monitoring a sequencing run

The five main channel states

« Sequencing, Pore, Recovering, Inactive, and Unclassified
- DNA/RNA library2| quality?} &2X|, 12|11 Flow cellO| & ZZ5t=X|0f CHet X[ &

Recommendation
*  Sequencing Tl =, Z=7] 30= 0| A 1A|ZF AtO[O]| pore activity plotS 22!
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Monitoring a sequencing run: Good library

Result in most of the pores being in the “"Sequencing” state

The five main channel states

[ /AE\

« Very few in “"Pore”, "Recovering” or “Inactive”
« Alibrary is likely to give a good sequencing output.

: -'Flmnilmimlnll;lnmn;|

§ =
j -

L=

Bt Tavek [ opetvidis
s - E et =

VB o0~ 00 = oD ® ® °
Oxford
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발표자 노트
프레젠테이션 노트
.


B  mMonitori : .
onitoring a sequencing run: PhileKor
ChannEI bIOCking \z#zedinMedical &gsdergsingg

Result in channels may be become blocked and therefore unable to sequence.

Irww-ﬁ—ll'l-- PP T e

The five main channel states g =
- 2toj=z{2|0 L¥E0| EXstE S sequencing AlZtH0] 7K £
=2 “Unavailable” channel _|_7|- 57t &
Recommendation : ¢ 1 ,!I.!,,_..”,
1. Library7t 2%t +2| readE M /d5t= 42 o LA AP T et
c ABY UEE AL Ty G A i i
Tome
2. Libarary? &%t 2| read& ‘4/ddl= 4%
- Sequencing= &X|5t11, Flow Cell Wash Kit2 = Flow cellS
washinbg ¢t & MZ 2 libraryE TH|3tY sequencing= M Tl &
i
- YHIM o = active pore /=7t ~20% O/2HY M flow cell ~
washing= 2 &
-
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프레젠테이션 노트
시간이 지남에 따라 unavailable pore가 증가하는 현상을 나타냄


Monitoring a sequencing run: :
Low pore occupancy Y. PhileKorea

The five main channel states
«  Active pore 2 C} available pore AEf 7t O BtO| 2HEHE!, e

— =~

O|= sequencingO| 7tset TX| pore &, €2 poreft
DNA/RNA strand”t S 15} sequencingO| RI&&| 1 QU

Che of)
08 = | @ E e B e B B mecnace | B srenes
- DNA/RNA inputO| Z&5tX| 7L, library preparation Emons ppe | @@
e & LE sampleO| lossk| Y HLt, sequencing - oo
adapter’t strand 20 M2 binding =X U= 8% -
EEEEEE EEEEEEEEEEEEEEEEE EEE 2 2EE
— I 120 00 90 5 0 = [ I T L =3 ) O 1 ] [ B T
(155 i 11| e s [ i o e = e | | s e | e | (e
1 O T Y S I
I [ Y Y 5 O N D I O
; a EEEE BN SEEEEEDEEEEE EEEEEEE EEN
| SESEESS MEoEoonnoEonTonanacEneaD
E NN EEEE EEEEEEEEE
! EEEEEEEE BEE EEEEE EEEEEEEEEEEEE
I I o i (N O 5 I G I s I o i
I O O O A
e o i o T e o Y o o
- V] [ [ I e D T N 6 N D
ErpEOEECENEE ST EEEENE CEEEEEE
1 ‘| o8 '::_ ':: ':: EEEEEENE EE S s
[ 1-] [ [+ . -
© 2024 Oxford Nanopore Technologies plc. ﬁANOPORE

Technologies

Oxford Nanopore Technologies products are not intended for use for health assessment or to diagnose, treat, mitigate, cure, or prevent any disease or condition.

www.philekorea.kr



Monitoring a sequencing run:

<. PhileKorea

LOW po re Occ u pa n Cy Specialized in Medical & Bio Science since 2000

Recommendation

DNA/RNAZ /43t library2| yield 20!
- MZER libraryE TH|SI1, protocolOf| M H &St loading input@= 7| =2 2 flow cellOf| CHA| loading
« Library 5 =7} RCIHH library kit0] &=l input DNA/RNA &2 § S7tA|7 libraryE CHA| =H|$F = loading.

=

- Library preparation 2’8 &, Flow cell priming mix0 flush tetherE Ht=A| A7t

Ligation 7| Et9| library preparation kit2| 42, sequencing adapteE H &5} ligation &, short or long fragment
bufferE AFE5t0] clean-up= T=&3t= & protocola 2ot Ui2tofF g

Sequencing run0| &Il S0[2tH, LA|EX| = FH[E library0| =75 2= DNA/RNA 200 ~ 300 ng "8 = 2] library
£ flow cell®]| 7} loading & sequencingS Xl&
1. 7t 2l DNA/RNA library0dil sequencing buffer ¥ loading beadE mixing
2. Sequencing runningS pause £, spotON = inlet portS 0 libraryE F=7[&o2 4
3. SpotON E+ inlet portE B, sequencing running= A 2134

0jo

Oxford
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Monitoring a sequencing run:

Pore lost during sequencing
The five main channel states

« Pore scan 20, Available pore7t Z+Xt7| S4SHA A8
Recommendation g
- MinKNOW software |5 &

- Ctrl+R g

«  MinKNOW &2 close 2, CtA| open
- Experiments tab0l|A| Pore scan2 =S 22 C}A| A3l

- 28| 27x| HHe = S| A& X| &S Ul, sequencing runs

=SX|5t 1 flow cell2 device?| CIE positiond]| ¢ XAzl
2 X|35hH

ot

sequencing= T3
« O B2 poreZt ZX[E| 2 flow celld| A sequencingO| &| ™

deV|ce01|A1 log file2 F&510] €2l T2 /5l log fileS ONT
2 A0 S, ONT A0 QIS A EHEH= &2t 0| postion
AHE&2 F5H0{OF 2.

HFAHS
=2 o E

Aoz bubbl

2= = A7t
2)\
A2 T

- [LOE posmonoﬂ/ﬁ
AtO|Of| bubbleO]
N

© 2024 Oxford Nanopore Technologies plc.
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Summary

PAOB1190 PAQT0179

Sequencing Sequencing

PAO75341

No flow cell
detected
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Monitoring a sequencing run: < PhileKorea
Low pore availability or low pore occupancy

The five main channel states
« Al Flow cell2 sequencing running= A|&FSHALORKL, available
pore/} Ho| AZB LS E8F

State time equivalent (%)

Recommendation
-  MinKNOW software Xl 5 E!
o Ctrl + R

«  MinKNOW &2 close 2, CHA| open

- Experiments tabOj| A Pore scan® 322 CHA| M3l

PAOB1190 PAQ70179

- $el 271X HHo = of Ak|X| 2 S l], sequencing runs &
X511 flow cellE devicel| CIE position0| I X|A[Z] =
sequencingS X3

e [ B2 poreZt ZX| |2 flow celld| A sequencingO| &|H, device
O A log fileg =050 |2l ItZ 2[5} log file= ONT EMOH
e, ONT 2AM0A QIS A #St= 50t O postion2 AFE= &

5P04 of .

Sequencing Sequencing

PAO75341

No flow cell
detected

Sequencing

. [t= positionOHH Z2 =Xt 2l Z2, electrode®t arrayAf
O|01| bubeeOI ME —)lk— (B;I\QEE, bubble I'”7‘| - sequencing XH NANOPORE

A | OH chnologies
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Monitoring a sequencing run:
Osmotic imbalance

The five main channel states
« Sequencing runningO| 23 E ==, Inactive channelO| S7}&t
e Mux scan Z 1}, saturating wellO| 57t5t= 24HS LIEFH

- Salt concentration, Surfactant, pH & =7} @l membrane stress’t =X oHCH=

<. PhileKorea

Specialized in Medical & Bio Science since 2000

o| 0|

Ly
=
i .=
80

II!:.
Wi iiil"i'

State Time Equivalent (%)
Channel count
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Monitoring a sequencing run: <. PhileKorea

IntrOd UCing air bu bbles on Sensor array Specialized in Medical & Bio Science since 2000
] _ Ed o
The five ma|n channel states - BE - E
e Muxscan & £, 42| L& & Inactive channel2 Zt&H &l 2 ] E
. J7tHOZ Incative channeIOI H 25 patternO| LtEFS I = mE
|
_ 2 EE =
Recommendation N _ _ - ——
«  Flow cell%|| priming mix EE = library loading A|0f| air l . l=- H EEE N Il= =.
bubbleO| 7 E|X| 24| protocol01| i}2} loading %I k1 BB
e Priming mix& loadingd}t~7| &, P1000 LtO| 5= 200 ul2 478 L C =
=, Priming port (MinION flow cell) or Inlet port B
(PromethION flow cell) 0| A| storage bufferE 20~30 ul& [ | ]
twist 2HH O 2 X7 U loading
. ) o x| at & & :
- Priming mix & I|brary volume= F &I i, tip2to|
bubbleO| *c',*“EI(H X| 42X| HtEA| 22l 2, loading
3%
° Prlmlng mix =+ libraryE loading & If, & volum
T2l 5t Ioadlng'é'fxl a1 volumee HHED — =
Ioadng L ) (%
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Monitoring a sequencing a run: Else
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- Read length histogram
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Stopping a run

Stop
«  Sequencing run2 stopStl &2 [jf, “Stop”2 ME = stopP active run= A1 E4

- “Stop sequencing and basecalling”= A Ei5l™H sequencingO| Bt 2 stopz| 1 £ POD5 file2 basecalling & X|
%2 MEfZ K& E (Skipped POD5)

A

« “Stop sequencing”S M EiSIH sequencmg_ Z Al stopZ| X|2t, basecalling= A= £l80| &, &, sequencing
= Falst 2 E readd|| CHdH basecalling= 2t=510 FASTQ file2 XZEst = 24X 3| stop

- Run report= K| =X| export?t 7=

Select runs to stop

X1 - RRMS_mouss_vS55_rep_Skb - 16/05/2023, 15:26-00 =
- if you stop sequencing you will have to start the run for the flow cell from the beginning.
X2 - ARMS_mouse w55 mep_ 10kb - 9605 2023, 15-2946 ]
- Basccalling will continue if you choose to only stop sequencing.

| X3 - ARAMS_mousa w55 mep 12kb - 60572023, 153045 ]

Stop sequencing and basaecalling

NANOPORE
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