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Mutation -- Evolution -- Development




&2 Why we need to know pathogen's Genome?
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Genomic Character of the SARS-CoV-2

SARS-CoV-2

N protein ssRNA genome

60-140 nm in diameter.

~30 kb genome length.

Largest genomes of any known RNA
viruses

96% similarity to the bat
coronavirus

80% similarity with SARS-CoV
50% identity with MERS-CoV

ACE2 receptor
ACE2-B°AT1 complex

M protein E protein
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& Genomic Character of the SARS-CoV-2
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Phylogeny Clade of the SARS-CoV-2
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:Emerging clade
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D614G, a variant replacing the old strain
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« Link to the surge of the infection in many countries
» It may be responsible for increased infectivity, but no enough evidence for disease severity

https://doi.org/10.1016/j.cell.2020.06.043
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Distribution of the GISAID Clade
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South East (England)

UKvariant: VOC-202012/01 (Lineage B.1.1.7)

(pop: 9 175 033) Figure 3. Total number of SARS-CoV-2 sequences from the UK and proportion of VUI 202012/01
variant sequences among all UK sequences in the GISAID EpiCoV database (as of 20 December 2020)
by week of sampling, 2020
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Dozens of countries have recorded cases of the new UK variant

N Detected variant UK
I D:tected local transmission of variant First variant case

G
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transmitted case
detected in Colorado
on 29 December
‘ South Africa
Another variant has
» >

been found in South
\ Africa which has ~
- caused some vaccine

concerns

uardian graphic. Source: cov-lineages.org. UK variant is lineage B.1.1.7. Data as of 6 January.

Number of sequences (log)

10000 -

3

[
o
1

- 12%

- 10%

8%

6%

4%

2%

Proportion of VUI variant isolates %

1 T ] i ] -1 T - T
38 39 40 4

- 0%

1 42 43 44 45 a7
Week 2020
mmmm Number of sequenced isolates (UK) == Proportion VU1 202012/01

* Multiple Mutations in Spike of SARS-CoV-2

* Gene deletion 69-70, deletion 144, N501Y, A570D, D614G, P681H, T716l, S982A, D1118H
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Identification the UK variants

Lineage B.1.1.7: 1451 sequences sampled 20/09/2020-08/12/2020 from 3 countries on 2 continents
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Lineage B.1.1.7 sequence distributions. (A} Map of Lineage B.1.1.7 global sampling locations. Point size is proportional to the number
of sequences from the country. (B) Number of Lineage B 1.1.7 sequences collected from each country (C) Collection day of Lineage B.1.1.7 sequences.
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& South African variant: 501Y.v2 (Lineage: B.1.351)

Daily New Cases

Cases per Day
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ALJAZEERA News. Coronavirus Features Economy  Opinion  Vide:
DAILY EPICURVE

1400

DEVELOPING STORY ‘ Airliner carrying 62 people aboard

News | Coronavirus pandemic

Another new COVID strain found in
Nigeria, says Africa CDC

Number of Confirmed

The news comes after the UK and South Africa report new variants of o
the virus that appear to be more contagious, leading to new travel
restrictions. o

.......

NC_045512.2 Severe acute respirato 23582
hCoV-19/England/CAMC-BD43C5/2¢| 23528
hCoV-19/England/CAMC-BD1771y2¢| 23528
hCoV-19/England/CAMC-BD43B6s2¢| 23528
hCoV-19/England/CAMC-BCO7B1 20| 23528
hCoV-18/England/CAMC-BBD210/2¢| 23510
hCoV-19/England /CAMC-BBE1IDG6/2¢| 23510
hCoV-19/England /CAMC-BBEIBS/2 23510
hCoV-19/England/CAMC-BCIAZ7B/2c| 23510
hCoV-19/England/CAMC-BC3402,/2a| 23510

CV296_0sun_state_Nigeria 23576
CV306_0Osun_state_Nigeria 23576

P681H is directly adjacent to the furin cleavage site,
which may have biological significance.
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CI U Ste Y 5 ( AFVI S pi ke ) Denmark to cull all farmed minks over

coronavirus mutation

, ;:.- \\5\, World Health Denmark has said it would cull around 15 million minks after a mutated version of the
N ‘ ’ ‘y\ﬁ' Org anization coronavirus spread to people. The government said the mutation poses a risk to the
= efficacy of future vaccines.

ﬂ Health Topics v Countries v Newsroom v u E E

Emergencies preparedness, response

SARS-CoV-2 mink-associated variant strain —
Denmark

Disease Outhreak News: Update
3 December 2020

Since June 2020, Danish authorities have reported an extensive spread of SARS-
CoV-2, the virus that causes COVID-19, on mink farms in Denmark. On & November,
the Danish public health autherities reported the detection of a mink-associated
SARS-CoV-2 variant with a combination of mutations not previously observed

{referred to as “Cluster 57) in 12 human cases in Morth Jutland, detected from August .
to September 2020. Del etl O n 69'70, Y453 F, |692V, M 1229'

« Seven unique mutations (four amino acid changes) in the spike protein among variants
co-circulating in mink and humans.
 There was a lower capability of antibodies to neutralize the Cluster 5 strain.

=Y https://www.who.int/csr/don/03-december-2020-mink-associated-sars-cov2-denmark/en/
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A Global and Patient SARS-CoV-2 Sequences
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& Mutation after convalescent plasma therapy/ drug treatment

Mutation after a patient received 3 treatments
of convalescent plasma starting at day 63.
Something similar in a 65-year-old cancer
patient who survived after 105 days with the
Vvirus.

N439K (also found in South African variant)—
may allow the virus to bypass monoclonal
antibody drugs.

Special caution is needed to give treatment in
Immunocompromised patients.

doi: https://doi.org/10.1101/2020.12.05.20241927
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https://www.cogconsortium.uk/news_item/persistent-sars-cov-2-infection-and-viral-evolution-tracked-in-an-immunocompromised-patient/

Potential drug resistance site in the genome of SARS-CoV-2

SARS-CoV-2 RdRp

. Triphosphate form
- of Remdesivir (RTP)

c Template-primer RNA

" RdRP region: Several mutants displayed decreased
remdesivir, suggesting drug

binding affinity to
resistance.
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&2 Role of Spike in cell-entry

SARS trom J032-200)

SARS-CoV
&
heftungsprotein o
SARS-CoV-2 :t’t'achmenr pmt:in ,,ss?::::"
COVID-18 »

SARS.CoV-2 uses the
SARS-CoV receptor

ACE2 for host cell enlryfi:\f o
r&l— A(::?y The spike protein of SARS-

CoV-2 is primed by TMPRSS2

Angiotensin
converting

enzyme 2 ACE2 TMPRSS2

Zellmembran
Cell membrane
@D PHERRIPIECERSHS G REHBE RSB N
Wirtszelle
Host cedl

Mutation rate: 102 t0107° s/n/c for DNA viruses and from 107° to 104 s/n/c for RNA viruses.
DOI: 10.1128/JV1.00694-10

49th Myanmar Health Research Congress, = Symposium on "Lesson learnt from COVID-19 pandemic” (18-Jan-2021) 18




e Ry
i v %

% Spike mutation and Infectivity

: S2' cleavage
signal
sequence SD1 SD2 l
B NTD RBD ulilm
t fusion HR1CH CD HR2TM
peptide

S1/S2
furin cleavage

Stability Infectivity _ o
I — — SARS-CoV-2 S has higher affinity for

I angiotensin-converting enzyme 2 (ACE?2)
¥ bindng @S compared to SARS-CoV S due 1o Six
H mutations in the receptor-binding motif
(RBM).

D614G mutation
furin cleavage

LA binding

neutralizing
antibodies
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https://doi.org/10.1038/s41422-020-00430-4

i Variants and combined variants with D614G across the entire S gene
excluding the RBD region

A St S1/52(685/6886) S2
- > >

13
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S350N A\ D364Y [ K378R "“*‘ @@m’ 424K

7% ded

doi.org/10.1016/j.cell.2020.07.012
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Mutants at the putative glycosylation sites (22 sites)

S1/52(685/686) 52
o — : e
o ) ) ) ) o o

788 912 1163 1273

N\ w | |ueepee

13 319 541
13C
) () €9 69 69 69 @ @ @3 6 @

f’i‘:’"’:?% doi.org/10.1016/j.cell.2020.07.012
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Known Characters of the some mutations

Group A Group B Group C
Number of variants or 29 51 26
mutants
Increased infectivity D614G, D614G+L5F, D614G+V3411, DE14G+K458R, none

Decreased infectivity

Increased sensitivity to
neutralizing mAbs

Decreased sensitivity to
neutralizing mAbs

Increased sensitivity to
convalescent sera

Decreased sensitivity to
convalescent sera

D614G+D936Y, D614G+S939F,
D614G+5943T

Q239K, D839Y, P1263L,
D614G+Q675H

none

AB31V

VB615L

Y145del, AB31V, D614G+A831V,
D614G+A879S, D614G+M12371

D614G+1472V"

V3411, D364Y, 385-387del, D405V,
Q414P, 1434K, S438F, D467V,
P491R, V503F, R509K,

V510L, P521S

V367F, Q409E, Q414E, 1468F,
1468T, Y508H, A522V

N439K, L452R, A4T75V, V483A,
F490L, Y508H, D614G+A435S,
D614G+I472V"

F338L, V367F, |468F, 1468T

Q414E, N439K, G446V, K458N,
1472V, A475V, T478l, V483I, F490L,
H519P, D614G+Q321L,
D614G+I1472V"

N122Q, N343Q, N717Q,
T719A, N801Q, N1074Q,
N331Q+N343Q

N165Q, N709Q

N234Q

N149H, N149Q, N165Q,
N331Q, N354D, N709Q,
N1173Q

none

“D614G+1472V is the only variant with increased infectivity and decreased sensitivity to neutralizing mAb and convalescent sera. It is of note only one

sequence is recorded in GISAID.

https://doi.org/10.1016/j.cell.2020.07.012
X 49th Myanmar Health Research Congress,

Symposium on "Lesson learnt from COVID-19 pandemic”
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MUTATIONS
NATURAL SELECTION
& EVOLUTIONISM
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Severity Vs 382-nucleotide deletion (A382)

Effects of a major deletion in the SARS-CoV-2 genome on
the severity of infection and the inflammatory response:
an observational cohort study

Bomaby E Young®, Siew-Wai Fang®, Yi-Hoo Chan®, Tze-Minn Mak, Li Wei Ang, Danielle £ Anderson, Cheryl Yi-Pin Lee, Siti Nagiah Amrun,
Bemett Lee, Yun Shan Goh, Yvonne C F Su, Wdiffe £ Wei, Shirin Kalimuddin, Louis ¥i Ann Chal, Sunnder Pada, Seow Yen Tan, Louisa Sun,
Purnima Parthasarathy, Yuan Yi Constance Chen, Timothy Barkham, Raymond Tzer Pin Lin, Sebastion Maurer-5troh, Yee-Sin Leo, Lin-Fa Wang,
Lourent Renia, Vernon | Lee, Gowin | D Smith, David Chien Lye, Lisa F P Ng

Summary

2@ ®

Background Severe acule respiratory syndrome coronavirus 2 (SARS-CoV.2) variants with a 382-nucleotide deletion  Lancet 2020;396: 603-11
(A382) in the open reading frame 8 (ORFE) region of the genome have been detected in Singapore and other countries.  puslished tnline

We investigaled the effect of this deletion on the clinical features of infection.

August 18, 2020
hittpej{dioi ang 10,1006/
LM ARLRTRMAMITTET.R

200

150 -

25

26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48

A382 variant was not observed in Myanmar

-1100

-200

-150

ORF8 is a hotspot for coronavirus mutation. The clinical effect of deletions in this region
appears to be a milder infection with less systemic release of proinflammatory cytokines
and a more effective immune response to SARS-CoV-2.

=Y https://doi.org/10.1016/ S0140-6736(20)31757-8

7
4
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The COVID-19

Host Genetics Initiative

M' 34 studies from 16 countries
~15% of all registered studies (N=220)
‘Q( (OVHIQﬂooh.r (Md‘% o
s.aon.c:5 s 0‘%} %? O’%:oc?g’-;ﬁﬂ;
2 comer _ emsse 30,937 COVID-19 positive cases among
g © TEEni e come e G > 1.7 million individuals
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Human Genetic Factors for severity?

ORIGIMNAL ARTICLE

Genomewide Association Study of Severe Covid-19 with Respiratory Failure

The Severe Covid-19 GWAS Group™

14 SLCG6A20
134 LEZTEL1 ABO
124 FYCO1
114 CXCR6
104 0 XCR1
94 CCR9

—Log;, P Value
-~
Il

0 I I I T I I I I I I I T I [ I

T | B T T 1
i 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19202122 23

romosome .

GWAS Summary (Manhattan) Plot of the Meta—analy%hls? ssociation Statistics Highlighting Two Susceptibility Loci with
Genomewide Significance for Severe Covid-19 with Respiratory Failure.
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% Human Genetic Factors for severity?

Noar gencs Analysis B: HOSPITALIZED LAB
including CONFIRMED COVID-19
CXCR6, CCR1 Major N=8,638
79 2 — histocompatibility DPP9
63 — . complex IL10RB
ABO
50 —
40 — FOXP4
32 OAS gene
25 - cluster TYK2
- 20 - \
% 16 - :
= 13 4
S 10
I 9 —
8 -
7 —
6 —
5 —
4 —
3 —
2 - ;
1 2 3 4 5 6 7 8 G 10 11 12 13 14 15 17 19 21 23
Chromosome

Manhattan plot showing the GWAS results for COVID-19 Severity in 8,638 hospitalized COVID-19
cases and 1.7 million controls. The analysis identified independent significant associations as indicated
by red boxes around genetic “peaks” rising above the threshold.
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¢ Severity: Why Male, Why old age?

SCiEllCG Contents ~ News ~ Careers ~ Journals ~

Read our COVID-19 research and news. SClellce S e s o Joumnals -

SHARE  RESEARCH ARTICLE
[+ Autoantibodies against type I IFNs in patients with life-
o threatening COVID-19
Paul Bastard"2%", @ Lindsey B. Rosen®!, © Qian Zhang®*, © Eleftherios Michailidis>*, & Hans-Heinrich Hoffmann"...
@ + See all authors and affiliations
SHARE  RESEARCH ARTICLE Science 23 Oct 2020:
. . . . . Vol. 370, Issue 6515, eabd4585
o Inborn errors of type I IFN immunity in patients with o
life-threatening COVID-19 ' _ _ _
O Article Figures & Data Info & Metrics eletters PDF
Qian Zhang',  Paul Bastard2®", Zhiyong Liu'", © Jérémie Le Pen*",  Marcela Moncada-Velez'", Jie Chen':",
@ *+ See all authors and affiliations The genetics underlying severe COVID-19
Science 23 Oct2020: The immune system is complex and involves many genes, including those that encode
\:gEigﬂ||°285E35|g:15;:§§15-.0 cytokines known as interferons (IFNs). Individuals that lack specific IFNs can be more
e - | susceptible to infectious disease irihermore, the auteantibod em dampen

Patients with life-threatening COVID-19 pneumonia had known (AR IRF7 and IFNAR1 deficiencies or AD TLR3, TICAM1,
TBK1, and IRF3 deficiencies) or new (AD UNC93B1, IRF7, IFNAR1, and IFNAR2 deficiencies) genetic defects at eight of the
13 candidate loci involved in the TLR3- and IRF7-dependent induction and amplification of type | IFNs. A B cell autoimmune
phenocopy of inborn errors of type | IFN immunity accounts for life-threatening COVID-19 pneumonia in at least 2.6% of
women and 12.5% of men.

7
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Findings on SARS-CoV-2 Genomic study in Myanmar

cDNA synthesis Library Quantification/
& amplification Preparation Qualification of Library

SR : * by 110 primers * by DNA Flex the library denaturation & Sequencing by
extraction (pooll) and 108 library preparation « Qubit Cluster synthesis

primers in pool 2 kit - i
e Labchip generation

Work Flow on the Whole Genome Sequencing of SARS-CoV-2 at DMR
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§ Existing Capacity

-

e BSL2+ lab
 Capillary electrophoresis

e Conventional PCR
* Real-time PCR
e Sanger's Sequencer

= @

Wolcome to MiSeq Control Software

[—
LA L2 [oXoX-YeXe)

* Next-Generation Sequencer (Miseq)
* Molecular medical scientists
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&2 What we have

$ig .

e

Spectrophotometer Qubit (DNA quantifier) _
(DNA quality/quantifier) LabChip (DNA analyzer)

7%
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Pseudomonas aeruginosa strain:MMK2018 Accession: PH

Pseudomonas aeruginosa strain:MMK2018 Genome sequencing and assembly

Whole Genome Analysis of the Drug Resistance Pseudomonas aeruginosa lsolate (P38) in Myanmar
INTRODUCTION W HOLE GENOME SEQUENCING PROCEDURES RESULTS & DISCUSSION
1. Draft Genome Sequence
% Genome sequencing plays a key mie in understanding the
genct ema of I cobsctariam fubes ot MTE)
# The unfavorable cinical oulcome may be associated with = .,, X ..
fhe genefic characterisics and strain dependant vindence of = 0"
< ! o

e parficular MTB isclate.

Accession  PRJNAS303R3

OBJECTIVES g ! . v Data Type  Genome sequencing and assembly
® Sramcspmet veene st of TS sosis e ‘43 | Sco Monoisolat
al fluid of HIV 4 meningifs patents pe anoisolate
R e Organism  Pseudomonas aeruginosa [Taxonomy 1D: 287]
o Sty Popjan e experimenl sy Bacteria; Proteohacteria; Gammaproteobacteria; Pseudomonadales; Pseudomonadaceae; Pseudomonas;
o S Pseudomonas asruginosa

Advanced Molecular Research Centre (AMRC), DMR
# Tested Sample

DA extacted fom Mycobacfeium fuberculosis strain

(SHW-11} isolated from GSF sample of a HIV pafient

diagnosed with TB meningtis in Specialist Hospial

‘Waibagl, Yangon during 2017.

Submission  Registration date: 7-Apr-2019
Department of Medical Research

WG3 using parend 00-bp neads on  luminabiileq
e inc, Hayward G4 UEA)

M e el magedusingl o each
] . anrescenty abdedrudentce
12 o

Hext Generation Sequencing (NGS)
Winricfowr

Relevance  Medical

Locus Tag
Brefix EGD53

Since 2018, Advanced Molecular Research Center (AMRC), DMR have the facilities and technology for
Whole Genome Sequencing.
Successfully sequencing- WGS of Tuberculosis, and multi-drug resistance Pseudomonas aeruginosa.
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SOP ID: AMRC_NGS02
This SOP was developd
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Version History
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This SOP was developed by
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Reagents used

llumina
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oy Qualification of the amplification and Library by LabChip

Amplification check by LabChip
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Lane Al

v

Reads mapped to Index Id

Total Reads PF Reads % Reads Identified (PF) CV  Min Max
20347718 |18747503 |89.3467 |0.0706|7.4089|9.5954

Run Analysis information

Index Number Sample Id Project Index 1 (17) Index 2 (15) % Reads Identified (PF)

1 T3 NA GCTCATGA |TATCCTCT |8.5766 14

2 T5 NA AAGAGGCA |ACTGCATA |9.24

3 7 NA AAGAGGCA |GCGTAAGA |9.145%

4 T8 NA CGAGGCTG |TATCCTCT _|8.7959 12

5 T9 NA CGAGGCTG |GTAAGGAG [9.2441

6 T10 NA CTCTCTAC |ACTGCATA |9.5954

T Ll NA CTCTCTAC |GCGTAAGA |7.4089 10

& Ti2 NA TAGGCATG |GTAAGGAG |9.0354 L

9 Ti3 NA TAGGCATG |ACTGCATA |87474 E

10 T14 NA GGACTCCT |GCGTAAGA |9.5589 :% 8
=
H
g [
&

4
2|
2 4

ST

K+

27K+

23K+
20K+
16K+

12K

8K

1.000e+04 2.000e+04

49th Myanmar Health Research Congress,

= Sequencing Reads Quality Control

Raw Reads

Clean Reads

Sample (pairs) Raw Bases (pairs) Clean Bases
C 1,263,854 286,799,189 1,107,085 232,543,183
E 1,301,550 291,010,242 1,138,170 237,156,562
F 1,344,315 301,370,397 1,173,291 245,108,570
G 1,339,262 298,026,135 1,157,401 240,784,918
H 1,371,296 306,862,413 1,193,052 248,784,080
J 1,424,886 316,216,039 1,243,905 257,990,191
K 1,326,979 296,827,450 1,160,324 241,902,281
M 1,343,785 300,161,894 1,167,858 243,355,035
N 1,368,931 306,128,689 1,192,448 248,132,955
(@) 1,311,782 297,670,564 1,147,570 240,769,951

Symposium on "Lesson learnt from COVID-19 pandemic”

All Myanmar samples showed good read data enough to do Genome-wide study.

(18-Jan-2021)

39



Sequences quality

NGS details

Assembly
Alignment

Coverage length 29901 (1 contig(s))
Alignment score 59698 (NT) + 99486 (AA) = 159184
Est. depth of coverage 9779.8
Concordance (%) 99.8845
Est. number of reads 2611118 ) ) )
Alignment method  Global, seeded, nucleotide + amino acids (AGA)
Ambiguities 0
Genome Region

Assignment Sequence starts at position null and ends at position null relative to the null reference sequence for null.
Type Severe acute respiratory syndrome-related coronavirus (Taxonomy ID: 694009) ﬁ
b1 | Ill] b ) )
Reference Genome NC 045512.3 (Length: 29903bp) I n

Host(s) Homo sapiens / Paguma larvata
NT Identity (%) 99.9231

NT Quality 1.99652

All samples showed

- Depth of coverage >8000

- Number of reads >2,600,000
- NT identity(%) - >99.9

49th Myanmar Health Research Congress, = Symposium on "Lesson learnt from COVID-19 pandemic” (18-Jan-2021) 40
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& Software used for Bioinformatics Analysis

Powered by ﬁ' Nextstrain
"’

Pangolin COVID-19 N extst a i n

Lineage Assigner
Real-time tracking of pathogen evolution

Phylogenetic Assignment of Named
Global Outbreak LINeages

CoV-GLUE enabled by data from (CEAD)

gene 10U 52 FastTree —
prime 2

E G A Molecular Evolutionary Humina
Genetics Analysis ~ = -
equencing

Analysis

Welcoms to I TOEs

Viewer
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2= NCBI GenBank SRA Accessions

BioSample accessions SAMN17170377, PO

[E4]

SAMN17170378, SAMN17170379,
SAMN17170380, SAMN17170381,
SAMN17170382, SAMN17170383,
SAMN17170384, SAMN17170385,
SAMN17170386 ... (see attached

Inbox x

biosamplehelp@ncbi... & WMon, Dec 28, 2020, 10:4
tome -

Dear MYAT NYUNT,

This is an automatic acknowledgment that your recent s
has been successfully processed and will be released of

BioSample accessions: SAMNITATO37T, 34
SAMNIT170380, SAMN17170381, SAMN17170382, 34
SAMN17170385, SAMN17170386 ... (see attached file)

Traranaran: Cihmircianll- SLIB2SNTOGET

BioSample accessions SAMN17167983, 8 B

SAMN17167984,

SAMN17167986, SAMN17167987,
SAMN17167988, SAMN17167989,

SAMN17167990

SAMN17167985,

SAMNI17167991,

SAMN17167992

Inbox x

biosamplehelp@ncbi.nl
tome =

Dear MYAT NYUNT,

This is an automatic acknol
has been successfully pro

BioSample accessions:
SAMN17167986, SAMN1T]
SAMN17167991, SAMN1T]

={feRT=Tag o) [CR:Telel=ET o)l SAMN15921629, PO - B

SAMN15921630, SAMN15921631,
SAMN15921632, SAMN15921633,
SAMN15921634, SAMN15921635,
SAMN15921636, SAMN15921637,

All sequences have been
submitted to NCBI GenBank.

SAMN15921638 | BioSample accessions SAMN15733924,

& 2

biosamplehelp@ncbi.nim.n|
to me ~

Dear MYAT NYUNT,

This is an automatic acknowle
has been successfully process

BioSample accessions:

SAMM15521632, SAMN 15921
SAMM15521637, SAMN 15921
Temporary Submission|D: SUH
Release date: 2021

SAMN15733925, SAMN15733926,
SAMN15733927, SAMN15733928,
SAMN15733929, SAMN15733930,
SAMN15733931, SAMN15733932

biosamplehelp@ncbi.nlm.nih.gov
tome ~

= Wed, Aug|

Diear MYAT NYUNT,

This is an automatic acknowledgment that your recent su
has been successfully processed and will be released on

BioSample accessions: SAMN15Y733924, 3AM
SAMMN15733927, SAMN15733928, SAMN15733529, SAM
SAMM15733932

Temporary SubmissionlD: SUBT883247

Release date: 2021-09-30, or with the release

BioSample accessions SAMN16362251, ~ &8 (2
SAMN16362252, SAMN16362253,
SAMN16362254, SAMN16362255,
SAMN16362256, SAMN16362257,

SAMN16362258, SAMN16362259,

SAMN16362260 Inbox

biosamplehelp@ncbi.nlm.nih.gov & Sun, Oct4,2020,510PM Sy 4m
tome =

Dear MYAT NYUNT,

This is an automatic acknowledgment that your recent submission to the BioSample database
has been successfully processed and will be released on the date specified.

49th Myanmar Health Research Congress,

BioSample accessions: SAMN16362251, SAMN16362252, SAMN16362253,
SAMN16362254, SAMN 16362255, SAMN16362256, SAMN16362257, SANMN16362258,
SAMN16362259, SAMN 16362260

Temporary Submission|D: SUB8267411

Symposium on "Lesson learnt from COVID-19 pandemic”
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g2 Number of samples for WGS  (as of 10-Jan-2021)

g

Run time Total samples test Sample collection site Time of sample collection Remark

1 10 Yangon/Q-site of returnees April-Jul (2020) - 4 Returnees from India
- 1 Returnee from China
- 5from local infection (Yangon)
(First wave)

2 10 Rakhine/Q-site of returnees August (2020) - 9 from Rakhine
- 1 from Philippines Returnee

3 10 Yangon September (2020) 10 deceased cases from Yangon

(Second wave)

4 11 Mandalay/Sagaing December (2020) - 1 PyiGyiTakon, 1 PyinOolwin, 1
NaungCho, 1 ChanAyeThaZan, 1
Sagaing, 1 Tadaoo, 1 MyinGyan, 1
ChanMyaTharSi, 1
AungMyayTharSan, 1 Mattaya, 1
MaharAungMyay

5 11 Yangon/Bago December (2020) - 4 Yangon, 2 Bago, 2 Padaung, 2
Tharyarwaddy, 1 Yadeshay

Total 52

7
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» Summary Findings (as of 9-Jan-2021)

v e
CO S P il il R R
travel histor date (2020) |clade clade Lineage Place country
No L B.6 travel
L No

Diagnosis [Nextstrain [GISAID ANGOLIN
date (2020) |clade clade Lineage
20A GH

Yangon 24-Apr 19A

Yangon No 24-Apr 19A B.6 VIVEFR Pyinoolowin 11-Dec B.1.36
[VIVER Yangon No 24-Apr 19A L B.6 —

Yangon No 3-May 19A L B.6 MM32 Py|Gy|Tak0n No 11-Dec 20A GH B.1.36

[VIVER Yangon No 7-May 20B GR B.1.1 VIVEEL T NaungCho No 11-Dec 20A GH B.1.36
VIV Yangon Yes (India) 25-May 20A GH B.1.36.1 VIYEYE Chanayethazan No 11-Dec 20A GH B.1.36

Yangon Yes (China) 2-Jun 20A GH B.1.80
Yangon Yes (India) 26-May 20A GH B.1.36.1 VI\VEER S Sagaing No 11-Dec 20A GH B.1.36
MM36 Tadaoo No 12-Dec 20A GH B.1.36

Yangon Yes (India) 26-May 20A GH B.1.36.1
MM10 Yangon Yes (India) 30-May 20B GR B.1.1 .
VIYEE Sittwe No 21-Aug 20A GH B.1.36 VIVETE T MyinGyan g e l e
MM12 Sittwe No 21-Aug 20A GH B.1.36 MM38 Chanmyatharsi No 19-Dec 20A GH B.1.36
MM13 Sittwe No 21-Aug 20A GH B.1.36 MM39 AungMyayTharzan No 19-Dec 20A GH B.1.36

Sittwe No 20-Aug 20A GH B.1.36
Sittwe No 20-Aug 20A GH B.1.36 VI SalTawGyi (Mattaya) NO 20-Dec 20A GH B.1.36
V)45 MaharAungMyay No 21-Dec 20A GH B.1.36

MM16 Sittwe No 20-Aug 20A GH B.1.36
MM17 Sittwe No 20-Aug 20A GH B.1.36
MM18 Sittwe No 21-Aug 20A GH B.1.36 VWEFT Yangon Mg 18-Dec 20A el ——
MM19 Sittwe No 19-Aug 20A GH B.1.36 VIVZER \oGTH No 14-Dec 20A GH B.1.36
MM20 Yangon Yes(Philippine) 19-Aug 20B GR B.1.1

MM42

Yangon No 12-Sep 20A GH B.1.36 WIZER noGTH No 14-Dec 29A GH B.1.36
Yangon No 13-Sep 20A GH B.1.36 Tharyarwaddy No 15-Dec 20A GH B.1.36
Yangon No 16-Sep 20A GH B.1.36 ——, No 15-Dec 20A GH B.1.36
Yangon No 16-Sep 20A GH B.1.36 N T R o R
Yangon No 14-Sep 20A GH B.1.36 Pandaung 0 ec o

Yangon No 17-Sep 20A GH B.1.36 Pandaung No 15-Dec 20A GH B.1.36
Yangon No 17-Sep 20A GH B.1.36 m No 17-Dec 20A GH B 136
[VIVEERE Yangon No 17-Sep 20A GH B.1.36 Bago o

Yangon No 17-Sep 20A GH B.1.36 Bago No 17-Dec 20A GH B.1.36
Yangon No 28-Sep 20A GH B.1.36 Ve ey No 13-Dec 20A GH B.1.36
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RESEARCH ARTICLE

Surge of Severe Acute Respiratory Syndrome Coronavirus 2
Infections Linked to Single Introduction of a Virus Strain in
Myanmar, 2020

> Myat Htut Nyunt, Hnin Ohnmar Soe, Kay Thi Aye, Wah Wah Aung, Yi Yi Kyaw, Aung Kyaw Kyaw,
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Azili, Soe Soe Han, Ni Ni Zaw, Su Mon Win, Wai Myat Thwe, Thin Thin Aye, Myat Su Hlaing, Wai \N\b
Y¥an Minn, Pyae Phyo Thu, Hlaing Myat Thu, Zaw Than Htun
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=* Recent Finding
2"d week of the January-2021

Total 11 samples (Jordan returnees -6, Bago-2, SOWCH -3)

All Jordan B.1.1.312 GR 20B
samples (n=6)

Bago samples  B.1.36 GH 20A
(n=2)

Yangon B.1.36 GH 20A

samples (n=3)

Until now, no evidence on introduction of UK variant (B.1.1.7), 501Y.V2, Nigeria variant nor Cluster5 in Myanmar.

; 49th Myanmar Health Research Congress, = Symposium on "Lesson learnt from COVID-19 pandemic” (18-Jan-2021) 47




GSop8:00mé: n
[ypSeanteos(o}: cslmom[§tem:d cmraemansdid:psm [¢5nscat codqumd SARS-CoV-2 §E:qios:eh

¢jj:0ecBac:a) cyancan WemN;eMEYMIUsE mmubsmemwsnicsap:st sdmdi) gE:ut:mt(y

cglgele’d 3008 R

oydrencqsamnineniod(ofigrs [gpdeconood(ad:  edlodom
[6Ecogicd ceomapecmangdidicoamn “(§iendiiogd o §aopd
SARS-CoV-2 8&:q583:a) gf:8ecndaodiad coparneanayeonans”
cs0ndgoddead ommudesopemamgapdedigpiad  odagd:d)
g&:c0&:oné[ge mopdimcoind wedes poesdlingd ecsoiopeon
243:8:504 (9§ 243 oys000p8 (€02g)

cqedign esotapeonoosd:8:
G4 09003
228(0g3ozed
o d
o3t opeold
9 00308

China Xinhua News @
August 20, 2020 - @

COVID 19 eepo']o @c oota)cﬂ:) $320f GOQ:6; @ém 5: C

200500050700 | &6 @20n0 D614¢ G614

qézc0é: ooé@

F209:0)(o]
po5epddd
3(&: ogen
g030p88
cat o
Rgad
oredlése) R e
B Vaccine d The Standard Time Daily @
* Favorites - August 20, 2020 - Q
#Latest_NEWS

[ [gc ooty oo@ COVID- 19 (%l g@e@c M) LJeﬂ%@émés‘aogoS
3mwcuc Bo&oe@q

COVID-19 eep(ﬂm@oeocoag SARS-CoV-2 §: 51@

= C C\)QO’) GOg bG G G)CDB’BO)O') 3’33(7) om
crlosH bgﬁ lc) CO)C (‘D 00’)9 @‘DC\)O(;]
U)(.D(\) G303 CDGO)CD«?E 8 g)ﬁ,m Q)Gl(.) CDQ'.)II

camgodom  “ghendliopd dooqmodi  m[En:8&&gpiogd  §eseaoScopd: maddlmeconnd
(g8goies2005 SARS-CoV-2  [gdgoioopleepald:ial  oppde  mdgprefeorrdlon méayedod

8erob8Bich cScSompragSionns  § ofsé opolGicofeodly i oppeenfEElEE
[aé  condlmaScaranEE o 060(?308(73 3388&'00 cqmﬂ (730(7)&3633:399%:9?[:03 8803

BBC Burmese @
August 21, 2020 Q
B%mmemqo\) o om@

[g?e’)éCCCDC (58] (D oM

1000 f 49th Myanmar Health Research Congress, = Symposium on "Lesson learnt from COVID-19 pandemic"

Frrgarma P



Future Direction

« Genomic Surveillance is essential compartment of the pandemic
« Genomic and molecular surveillance have to be conducted.
 Surveillance network

« Sample data bank (pathogen/host)
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