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Pandemia SARS-CoV-2

WHO Coronavirus (COVID-19) Dashboard Overview Data Table Explore

352,685

170,426,245

eotamed cases

3,548,628

1,579,416,705

vactine doses sdmmnistered

Globally, as of 5:06pm CEST, 1 June 2021, there have been 170,426,245 confirmed cases of COVID-19, including
3,548,628 deaths, reported to WHO. As of 31 May 2021, a total of 1,579,416,705 vaccine doses have been
administered.

Genetic diversity of betacoronaviruses including novel coronavirus (nCoV)
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This figure iz pureiy
diagrammatic. The two
ribbons symbolize the
two  phosphate—sugar
chains, and the hori-
zontal rods the pairs of
bazea holding the chains
together. e vertical
line marks the fibre axis

éQué hacemos al secuenciar?
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Como funciona la tecnologia Nanopore?

Login »™
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Characterization of individual polynucleotide O Citation Tools [ 4l e gusta 0 |

molecules using a membrane channel © Request Permissions /¥ Mondoloy

John J. Kasianowicz, Eric Brandin, Daniel Branton, and David W. Deamer
+ See all authors and affiliations

Table of Contents

Submit

PNAS November 26, 1008 93 (24) 13770-13773; Mips idoi 0cg/10. 107 2pnas 93 24 13770

Figures & SI Info & Metrics 3 POF

We show that an electric field can drive single-stranded RNA and DNA molecules through
a 2.6-nm diameter ion channel in a lipid bilayer membrane. Because the channel diameter

Sign up for the PNAS Highlights newsletter to

can accommodate only a single strand of RNA or DNA, each polymer traverses the get in-depth stories of science sent to your
membrane as an extended chain that partially blocks the channel, The passage of each inbox twice a month:

molecule is detected as a transient decrease of ionic current whose duration is proportional

to polymer length, Channel blockades can therefore be used to measure polynucleotide Entor Email Addross
length, With further improvements, the method could in principle provide direct, high-speed

detection of the sequence of bases in single molecules of DNA or RNA, o si for Adticle Al

https://voutu.be/RcP85JHLmMnI
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Como funciona la tecnologia Nanopore?

(O NANOPORE



Como funciona la tecnologia Nanopore?

NANOPORE SENSING

2 As onalyte passes through or near the nanopote,
this creates characteriatic disruptions in the current

identity of the analyte




Como funciona la tecnologia Nanopore?

Sample added to floweell here
Consumable flowecell

contains sensing

chemistry, panqpace, and
electronics

Sensor chip with
multiple pnanepores

Sensor chip works with
custom ASIC for control
and data processing

=R

HEE AR oo MinlON docks with flowgell, data

streamed to USB



VENTAIJAS

Dispositivo portatil de bajo costo

Basecalling en tiempo real

Secuenciamiento directo de RNA ya que también detecta uracilo
Obtencion de lecturas largas

Se puede escalar a cientos de genomas

Metagendmica

Amplicones

DESVENTAJA

lgual que otras tecnologias de lectura larga, presenta una alta tasa de error depende de los
métodos de preparacion de la libreria (inserciones y deleciones)



Protocolo ARTIC Network
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Protocolo ARTIC Network: protocolo detallado y una ventana de preguntas/respuestas estan
disponibles
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® nCoV-2019 sequencing protocol v3 (LoCost) V.3 +

¢ Version 1 s forked from Ebola virus sequencing protocol

p wienhecion Search in comments +
Josh Quick’ Q ]j
'University of Birmingham Candice Swift ;
Hi Josh,
Aug 25,2020 - Works for me This protocol is published without a DOI Thank you for sharing this protocol! What is your typical %

of unclassified reads after demultiplexing? Any tips for

2= Run
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ABSTRACT

Amplicon sequencing protocol for SARS-CoV-2 v3 (LoCost)

We thank the ARTIC network, Oxford Nanopore Technologies, New England Biolabs, BCCDC, COG-UK, CanCOGen
and protocols.io commenters for their assistance developing this protocol.

Changes in this version:

-Up to 95 samples per run with EXP-NBD196 native barcode kit

-Substitution of SuperScript IV for LunaScript RT SuperMix and reaction volume reduced to 10 uL.
-Substitution of Ultra II Ligation Module for Blunt/TA Ligase Master Mix and reaction volume reduced to 10 pL.
-Native barcode ligation reaction volume reduced to 10 uL.

-SFB wash volume reduced.

BEFORE STARTING

Prepare between 11 and 95 RNA samples plus 1 negative control using this protocol.

) ) " %, = 5 7 . 16:33
ﬂ L Escribe aquf para buscar Y DI R 30/4/2021 E19




El método artic usa multiplex PCR y barcoding

SARS-CoV-2

5 3
| ORF1b Genomic RMA

(mRMAT)

Amplicones
400bp



A
reference
MMNS0E947.3
MMNS08947.3
MNS08947.3
MNS08947.3
MMNS08947.3
MMN902947.3
MMNS02947.3
MMNS08947.3
MNS08947.3
MNS08947.3
MMNS08947.3
MMN902947.3
MMNS02947.3
MMNS08947.3
MNS08947.3
MNS08947.3
MMNS08947.3
MMN902947.3
MMNS02947.3
MMNS08947.3
MNS08947.3
MNS08947.3
MMNS08947.3
MMN902947.3
MMNS02947.3
MMNS08947.3
MNS08947.3
MNS08947.3
MMNS08947.3
MMN902947.3

AARIAAOMAT 3

B
name
nCoV-2019_1_LEFT
nCoV-2019 1 RIGHT
nCoV-2019 2 LEFT
nCoV-2019 2 RIGHT
nCoV-2019 3 LEFT
nCoV-2019_3_RIGHT
nCoV-2019_4_LEFT
nCoV-2019 4 RIGHT
nCoV-2019 5 LEFT
nCoV-2019 5 RIGHT
nCoV-2019 6 LEFT
nCoV-2019_6_RIGHT
nCoV-2019_7_LEFT

nCoV-2019 7 LEFT alt0

nCoV-2019 7 RIGHT

nCoV-2019 7 RIGHT alt5

nCoV-2019 8 LEFT
nCoV-2019_8 RIGHT
nCoV-2019_9_LEFT

nCoV-2019 9 LEFT alta

nCoV-2019 8 RIGHT

nCoV-2019 9 RIGHT alt2

nCoV-2019 10 LEFT
nCoV-2019_10_RIGHT
nCoV-2019_11_LEFT
nCaV-2019_11_RIGHT
nCaV-2019 12 LEFT
nCoV-2019 12 RIGHT
nCoV-2019 13 LEFT
nCoV-2019_13 RIGHT

S ANAn 1A LT

218 primers

Cc
pool
nCoV-2019_1
nCoV-2019 1
nCoV-2019 2
nCoV-2019 2
nCoV-2019_ 1
nCoV-2019 1
nCoV-2019_2
nCoV-2019 2
nCoV-2019 1
nCoV-2019 1
nCoV-2019_2
nCoV-2019 2
nCoV-2019_1
nCoV-2019 1
nCoV-2019 1
nCoV-2019 1
nCoV-2019_2
nCoV-2019 2
nCoV-2019_1
nCoV-2019 1
nCoV-2019 1
nCoV-2019 1
nCoV-2019_2
nCoV-2019 2
nCoV-2019_1
nCoV-2019_1
nCoV-2019 2
nCoV-2019 2
nCoV-2019_ 1
nCoV-2019 1

G L L

D

seq
ACCAACCAACTTTCGATCTCTTGT
CATCTTTAAGATGTTGACGTGCCTC
CTGTTTTACAGGTTCGCGACGT
TAAGGATCAGTGCCAAGCTCGT
CGGTAATAAAGGAGCTGGTGGC
AAGGTGTCTGCAATTCATAGCTCT
GGETGTATACTGCTGCCGTGAAC
CACAAGTAGTGGCACCTTCTTTAGT
TGGTGAAACTTCATGGCAGACG

ATTGATGTTGACTTTCTC GGAGT

GGTGTTGTTGGAGAAGGTTCCG
TAGCGGCCTTCTGTAAAACACG
ATCAGAGGCTGCTCGTGTTGTA
CATTTGCATCAGAGGCTGCTCG
TGCACAGGTGACAATTTGTCCA
AGGTGACAATTTGTCCACCGAC
AGAGTTTCTTAGAGACGGTTGGGA
GCTTCAACAGCTTCACTAGTAGGT
TCCCACAGAAGTGTTAACAGAGGA
TTCCCACAGAAGTETTAACAGAGG
ATGACAGCATCTGCCACAACAC
GACAGCATCTGCCACAACACAG
TGAGAAGTGCTCTGCCTATACAGT
TCATCTAACCAATCTTCTTCTTGCTCT
GGAATTTGGTGCCACTTCTGCT
TCATCAGATTCAACTTGCATGGCA
AAACATGGAGGAGGTGTTGCAG
TTCACTCTTCATTTCCAAAAAGCTTGA
TCGCACAAATGTCTACTTAGCTGT
ACCACAGCAGTTAAAACACCCT

FRATOC RS ATTET O E s A O TeTTOT

E F
position

30 54

385 410

320 342

704 726

642 664
1004 1028

943 985
1312 1337
1242 1264
1623 1651
1573 1595
1942 1964
1875 1897
1868 1890
2247 2269
2242 2264
2181 2205
2568 2592
2505 2529
2504 2528
2882 2904
2880 2902
2826 2850
3183 3210
3144 3166
3507 3531
3460 3482
3826 3853
3771 3795
4142 4164

anca

anTT

G
length
24
25
22
22
22
24
22
25
22
28
22
22
22
22
22
22
24
24
24
24
22
22
24
27
22
24
22
27
24
22

an

H
Ygc
41.67
44,00
50.00
50.00
54.55
41.67
54.55
44,00
50.00
32.14
54.55
50.00
50.00
54.55
45,45
50.00
45.83
45.83
45.83
45,83
50.00
54.55
45.83
37.04
50.00
41.67
50.00
33.33
41.67
45.45

AT on

|
tm (use 65)
60.69
60.45
61.67
61.74
61.32
60.32
61.56
60.97
61.39
60.17
61.64
61.18
61.73
62.44
60.95
61.07
61.00
60.56
61.18
60.44
61.71
62.26
61.12
60.31
61.66
61.35
61.08
60.36
60.56
60.36

£n £n
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Amplicones pooles 1y 2
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Barcoding

The Native Barcoding Expansien 96 contains 96 unique barcodes and sufficient reagents fer 12 sequencing libraries
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No barcodes 6 barcodes 12 barcodes 96 barcodes

Flow cell price $500 3500 5500 B500
Library price 599 599 $99 $99

Barcode price - 525 350 3100
Price per sample $599 $104 $54 §7.3

https://store.nanoporetech.com/native-barcoding-expansion-96.html



52020 Gmail - Lo g mando Nanopore ONT-Covid19 support
ltem Part Number [J# reactions |Price per item Price per
available reaction
IF|0W Cell FLO-MIN106D 1 $900.00 $900.00,
ILiga‘L'l'on Kit SQK-LSK109 6| $599.00) 599.83|
INat‘ive Barcoding kit | |JEXP-NBD104 6| $288.00 $48.00
# barcodes $1,047.83
12|Price per sample $87.32
Price per sample
(inluding 3rd
party reagents) $107.32
# reactions Price per
ltem Part Number Javailable Price per item reaction
IF|0W Cell FLO-MIN106D 1 $900.00, $900.00,
ILigat‘l’on Kit SQK-LSK109 6| $599.00 $99.83]
INat‘ive Barcoding kit | |JEXP-NBD104 6| $288.00 548.00
INat‘ive Barcoding kit Il |JEXP-NBD114 6| $288.00 548.00
# barcodes $1,095.83)
24|Price per sample 545.66)
Price per sample
(inluding 3rd
party reagents) 564.41

Third party
reagents

$240.00

Third party
reagents

$450.00




MinKnow: software de corrida

MinKNOW- A new paradigm in sequencing Real-tive data assessment

Data
M

Real-time monitoring through MinKNOW

Channels Panel

O No fixed run time

O Real-time basecalling

O Real-time data assessment
© On-demand sequencing

O Pause a sequencing run

O Efficient data acquisition

MinlON Release 20.06.5

{J) NANOPORE v . {JNANOPORE

>20 muestras Rendimiento
24 muestras

48 muestras Tiempo de analisis
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FASTQ WIMP 2020.05.19

Taxonomic assignment

20®

Lo Lbh. a LIJI.I& -
CUSTOM REFERENCE ALIGNMENT

FASTQ CUSTOM ALIGNMENT 2021.03.25

Custom Reference Alignment

= EPI2ME

® O What’sin my pot?
. ] E ]

FASTQ WIMP { HUMAN + VIRAL) 20210405

Centrifuge index created by hitps:figenexa.ch. Itis
based on NCEI RefSeq and NCBI Virus genomes
(VERSION 2, including 138 SARS-CoV-2 complete
genomes from NCEI Virus in addition to RefSeq):
Download (Data fetched March 27th, 2020 from
NCBI )

FASTQ QC + ARTIC + NEXTCLADE 1.0.4

QC + ARTIC + NextClade for SARS-CoV2 /
COovID19

FASTQ RNA CONTROL
EXPERIMENT

2021.03.30

See how your experiment performed

0000

> CONNECTION TEST

FASTQ CONNECTION TEST 3.10.4

Test your EP1ZME configuration

FASTQ CONTROL EXPERIMENT

See how your experiment performed

HUMAN

2021.03.30

ALIGNMENT

FASTQ HUMAN ALIGNMENT
GRCH38

Align against Human GRCh38 reference

2020.03.11




Muestras
Mayo — Diciembre 2020
Enero-Mayo 2021

Summary

As of 24 March 2021, 192,927 sequences in the B.11.7 lineage
have been detected since the lineage was identified:

B.1.17 found when found™”

= A
location &~ cumulative

total d
prevalence

first last

e = 20 Sep 17 Mar
United Kingdom 137,775 2020 2021

. 14 Feb 21 Mar
‘Worldwide 192,927 2020 2021

~ 22 May 21 Mar
United States 6,586 2020 2021

California, United 337 17 Dec 7 Mar
States 2020 2021

° Apparent cumulative prevalence is the ratio of the
sequences conteining B117 to all sequences collected since
the identification of B117 in that location. ™ Dates are based
on the sample collection date

o Read about biases

Rapid global rise of B.1.1.7

B Rapid rise of the B.1.1.7 variant in the UK
10]

-1 77OAEUY)

~50% more transmissible g =
(Davies et al., 2020) ey
0.4-0.7 higher reproductive ;—lé PP

rate (Volz et al., 2021)

30%—-50% higher secondary
attack rate (PHE, 2020) ®

Iaoer cf Sequences

-

= »°

C Global surveliance of B.1.1.7 variants

&

»°

A

L



Clados

- Diversidad a una escala mayor,
se basa en SNPs a lo largo de |la
filogenia

- Esta agrupacion no varia en el
tiempo y se puede observar su

comportamiento por afos

Linajes

- Utiliza informacién
epidemioldgica: ej. geografica
ademas de la genémica

- Pueden extenderse mucho
- Al ser una clasificacion jerarquica

y mas fina, puede ser menos
estable y cambiar

1 SNP

ineages  clades

198 S
L
19A 0
Vv
G
20A
GH
20C
208 GR

Dr. Aine O’Toole, ARTIC AND CLIMB-BIG-DATA JOINT WORKSHOP



ﬁ Nextclade i= What's new e

4Back Analysing sequences: 49/108 B New Y Filter ﬁ Export to CSV

Results filter

By sequence name By nucleotide mutations By aminoacid changes By dlades By quality

Good quality
Mediocre quality
Bad quality

Has errors

o 5 + non . - - s .
equence name s uence view
= - -« |ACGTN B B =l

0 | hCoV-19/Paraguay/iics_9055/2021 O Q@@ 20i501vv3 0

1 | hCoV-19/Paraguay/iics 9640/2021 O Q@G 20us01vv3| 33 0 4 s

2 | hCoV-19/Paraguay/iics_11609/2021 0OQRE® = 33 0 279 9

3 | hCoV-19/Paraguayfiics_12516/2021 OQO@ 20ys0vvs | 31 0 226 9

4 | hCoV-19/Paraguay/iics_10354/2021 0QRE m: 2 0 0 0

5 | hCoV-19/Paraguayliics 9781/2021 OQG = 28 0 0 0

6 | hCov-19/Paraguay/iics_10776/2021 OQOG 20ysmvvs| 33 0 2 9

7 | hCoV-19/Paraguay/iics_12384/2021 OQOG 0ysmvva| a1 0 780 9

8 | hCov-19/Paraguay/iics 12523/2021 OQOG 20ysmvva | 35 0 3 9

9 | hCoV-19/Paraguay/iics 9105/2021 QG 2 [ [ 1

10| hCoV-19/Parasuaviiics 9816/2021 mmaal osmws | s 0 3 9 M

Genome annotation e e -I -

SQOO 10000 15000 QQODO 25(‘}00

MAFFT version 7

Multiple alignment program for amine acid or nucleotide sequences



Analisis filogenéticos preliminares

Genomes Genome Browser Tools Mirrors Downloads My Data Projects Help About Us

ShER: Ultrafast Sample placement on Existing tRee
Sequence name 'hCoV-19/Paraguay/iics_12209/2021" has already been used; ignoring subsequent usage (29903 bases, 2 N's, 0 ambiguous).

| view in Genome Browser H view single subtree in Nextstrain ‘

Nextstrain

Real-time tracking of pathogen evolution

READ MORE



Clados detectados en el Dpto. Central Enero 2021-Mayo 2021

100%
90%
80%
70%

60%

W 201/501Y.V1
50% W 201/501Y.V3
m 20C
40%
m 20B
30% m 198

20%

10%

0%
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

Semana Epidemiologica

Frecuencia global de clados-Nexstrain

Frequencies (colored by Clade )
100%

a0%.



Subtree with hCoV-19/Paraguay/iics_9055/2021 and 106 other uploaded samples

Showing 1107 of 1107 genomes. N extst ra i n C | a d e S
N

m e 201/501YV1 |

(] 204 O P

[ 2 B acu2

B 20 B wrioscecsampie
W o O 214

20EEVL) 2055012
= o u uploaded sample

20J/501YV3

Active




Linaje P1

Phylogeny

Pango lineage w

@ HCoV- 13 Faraguayics 12549/20201-29773
@ ACoV-13/Paragunyiies 10258/2020/1-29773

BCV-13/Faraguayiis_12342/2020/1- 25773
RCAV-18/Paraguayiis 12364/2021/1- 29773

BCV-19/Faraguayiics_12516/2020/1-29773

USATH-COC- 00 '14/2021-04-10
3 fram_LUSA_eg |USAMA-COGODNIAZ26522/2001 MZ17245 2.1 21:04-20

@ Do USA ez USA/CALDCL 00T I0TIMEDSP4E 1/202-04-07
& o5 sayliies 12505/20201-29773

11777/2021129773
HCaN-15/Farsguayies 12008/202111-25773

hCo-13/Faraguayics 2822024/1-29773

_'_‘ R 13/ Faraguay Tea D401 129773
hCav-1%/ 11202/2021/1-26771
hCov-18/Paraguay/ics_10002/2021/1-26773

@ hCo- 15/ Paraguayfies 1243520201 25773
hC: fice 1270V VLTI

12238/2020/1-28773

@ hCS-19 Parazuayfiics 10010/2024/1:29773
@ ho-1PParzpuayics L I00VL- 17T
@ RCo19 Parzrunies LI VL1373

hCN-19/ Faragunics 10714/2020/1- 29773
hCaV-19/Paragunyiies_10726/2021/1- 29772

e AITLA0A2ETTS
@ HCo-19/ Parazuavics 53202V 29773
@ ho-19Paraguayics 10699/ 2021/1:29773
[ i3 12869/2074/1-25773
@ i s 11428/202L1-25772
@ HCS-AP Paraguayics F0S5/20201.29773
@ POS1R Parapuzyics FETVIN2V1-2FT
hCo- s 73
@ HCo-19/Paraguayiies 11826/2024/1-29773
hCa-18/Paraguayics F607/20211-25773
BN 13/Farapuay/ics 1757/ 102Y/ 129773
@ HCN-19 Paranunyies 11383/2024/1-03773
L= caglies 11784/2024/1:25773
' V19 Paraguaiics_ 12192/ 2021/1- 28772
® 228773
‘ e 19 Paraguaics 12222/ 2024/1- 29773
(= 1130020127772
[ s 11496/2021/1-25773
L= 12858 20201-29773
(=5  11572/2021/1-29772
@ s 12337/2024/1-29773
hCo- s 1253202112977
[ 1728820ILI297T2
@ ool .53 ]
& V- s 1252320211297
19/ Faraguayics 9540/ 202129773
@ hCo 19 Parspuayics 12304/2020/1:29773
@ WCO1S Paramuayfics 123562000 1-29973
19 Paraguayiics 12552/2020/4-29773

USANH-CDC-ASC210075751/2021|MZ186256.1/2021-04-19
34 36 38 Ll 42
Mutations



Subtree with hCoV-19/Paraguay/iics_ 9055/2021/1-29773 and 106 other uploaded samples

Showing 1107 of 1107 genomes.

e— Nextstrain Lineages

Pangolineage A

W17 W 511361

. uploaded sample . B.1.1.365

sz W 511368 B . 1 . 1 - 7

W 51177 W 511360

B s: W s114

W 51420 W 51145

W 51526 [ JEERED) ‘“ a8

W 511510 W 511512 \\X \\\ ,il

[ JEER B 5115 R \\\\\\“ all

W 51243 W 51186 \\\“ \ \
B.1.160 B1189

= B1.5262 = 11103

H 51427 B 51113

[l s15261 B 113

[l B159% Il 81153

H 51137 Bl 5116012

H o2 B 8116014

W 81575 B.1160.16

B.1.177.87 B.1.160.30

B.1232 B.1177.11

[l s1177.15 | 5117716 B g 1 . 1 ! 28

[l Ap2 B 117719

[l B1139 [l 8117723 B 1 1 33

[l 51234 [ B1177.43 17000

[ B1369 B 8117753 N 3

Il s1577 [ 5117754 .

M A Bl 5117757

[l 5111 M 511777 PZ

il B11119 B.1.177.82

M B11315 B B117784

Il 51170 Il 81195

B 511774 I 51222

H 51240 Bl s125814 P 1

Il 51258 B 5125817

H 540 | 25

B B 51511

B B 51313
W 51125 W 51324

W 511279 W 51337
Il 511289 W 51349
W s11511 W 51351

M r117718 M rR13477



Linajes detectados en el Dpto. Central Enero 2021-Mayo 2021

100%

90%

80%

70%
mA25.2

60% mP.1.2
mp2

50% mp.1
mN3

40% WB.117
mB.1.499

30% mB.1133
mB.1.128

20%

10%

0%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Semana Epidemiologica

Frecuencia global de linajes emergentes-Nextstrain
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Supplementary Table 3: Interpretation of results from the multiplexed RT-gPCR variant screening assay.

Result Mi-FAM Orfla-Cys Spike-HEX
Potentially B.1.1.7 CT=35 Undetected Undetected
Potentially B.1.351orP.1 CT =35 Undetected CT=35
Potentially B.1.375 CT=35 CT=35 Undetected
Other lineages CT=35 CT=35 CT=35
Inconclusive CT > 36 or undetected Any value Any value
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Deteccidon de variantes por RT-PCR-CENTRAL
Muestras Diciembre 2020-Marzo 2021
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*Central junio: proporcién P/B.1.351 sigue igual




N° de muestras

40

35

30

2

€]

2

o

1

€]

1

o

(€]

ITAPUA

Enero hasta semana 2 de junio 2021
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343 muestras analizadas RT-PCR variantes




ALTO PARANA

Semana 4 de febrero hasta semana 1 de abril 2021
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114 muestras analizadas RT-PCR variantes

Junio 2021

= P1/B1.351 ®=B1.1.7

179 muestras analizadas RT-PCR
variantes



En proceso (PINV-239):
Analisis filogenéticos (objetivos especificos)

Perspectivas:
Otras herramientas de analisis de datos crudos
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