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(1)For env phylogenetic tree

envelope pcr=>sanger sequence=Env phylogenetic tree

(2)For NGS sequences

virus isolation=>RT-real-time PCR=NGS sequences
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(1) Envelope PCR and sequencing

[ i ] Primary PCR using QIAGEN One-step RT-PCR

This allows amplification of the dengue virus since it is a single-stranded RNA virus that
requires conversion of RNA to cDNA.

The composition of the reaction solution and reaction temperature are described below.

Component Volume/reaction | Final concentration

RNase-free water up 50.0 ul -




5 X QIAGEN One step RT-PCR Buffer 10 ul 1X
dNTP Mix (containing 10mM of each dNTP) 2.0 ul 400 u M of each
dNTP
20 u M forward primer 1.5 ul 0.6 uM
20 u M reverse primer 1.5 ul 0.6 uM
QIAGEN One step RT-PCR Enzyme Mix 2.0 pl -
Template RNA 5 ul -
Total volume 50 ul -
Primer
DENV-1 Product size 2.3 kb
Forward primer DV1-517F CTCAGCAGGYGTCAACATG
Reverse primer DV1-2874R CCATARTCCTCAACTTCCCAAA
DENV-2 Product size 1.8 kb
Forward primer DV2-618F ACCAGAAGACATAGATTGTTGGTGC
Reverse primer d2al8 (2474R) | CCACTGCCACATTTCAGTTC
The reaction was carried out under the following conditions
!
Time Temperature
Reverse transcription 30 min 50° C
Initial PCR activation step 15 min 95° C
3-step cycling
Denaturation 30 sec 94° C
Annealing 1 min 55° C
Extension 2 min 20 sec 72° C
Number of cycles 35
Final extension 10 min 72° C
hold 16 ° C

The PCR product was then load to 1% agarose gel (staining with 1x gel red) and run for
electrophoresis in TAE buffer at 100 voltage for 40 min to check for the amplified PCR

product (the result were shown in Figure 2 lane 1-7).

To increase the amplified PCR product of previous One step RT-PCR (primary PCR), the

primary PCR product was amplified with another set of primer using DNA polymerase

(secondary PCR).




[ii] Secondary PCR using Prime STAR GXL DNA Polymerase

Component Volume/reaction Final conc
5XPrimeSTAR GXL Buffer 10 ul 1x
dNTP Mixture (2.5 mM each) 4 ul 200 u M each
Forward primer 1 pl 0.2 uM
Reverse primer 1 pl 0.2 uM
Template 2 ul
PrimeSTAR GXL DNA Polymerase 1 pl 1.25U
Sterile distilled water to50 wul
Primer
DENV-1 Product size 1.8 kb
Forward primer d1s3 (704F) AAACGTTCCGTSGCACTGGC
Reverse primer d1al7 (2559R) CCRATGGCYGCTGAYAGTCT
DENV-2 Product size 1.8 kb
Forward primer DV2-618F ACCAGAAGACATAGATTGTTGGTGC
Reverse primer DV2-2465R CATTTCAGTTCTTTRTTYTTCCAGC
PCR condition
Time Temperature
Initial PCR activation step 1 min 94° C
3-step cycling
Denaturation 10 sec 98" C
Annealing 15 sec 55 C
Extension 1 min/kb 68> C
Number of cycles 30
Final extension 5 min 68> C
hold 16° C

The PCR product was then load to 1% agarose gel (staining with 1x gel red) and run for

electrophoresis in TAE buffer at 100 voltage for 40 min to check for the amplified PCR

product (the result were shown in Figure 1 lane 8-14).

Figure 2 Amplified product of primary and secondary PCR
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[iii] PCR clean up and Gel extraction using Nucleospin
To purify the amplified product, after PCR band visualization the product contained single
band of the target were processed for PCR clean up whereas the product contained multiple

bands were performed gel extraction.

@ PCR clean up Gel extraction
Add lysis buffer | 200 gL NTI/100 xLPCR | 200 L NTI/100 mg gel

l
(2 Bind DNA 11000 X g 30s
(3) Wash silica membrane 700 wLNT3,11000Xg 30s
2nd wash
700 L NT3,11000xg 30s
@ Dry silica membrane 11000 Xg 1 min
(5 Elute DNA 15-30 pldistilled water, RT 1min, 11000 X g 1min

[iv] Sequencing reaction preparation using Bigdye terminator sequencing kit

Sanger sequencing is a method of synthesizing DNA fragments whose ends correspond to
specific bases using DNA polymerase, a DNA replication enzyme. Currently, the die
terminator method, which uses dideoxynucleosides labeled with four different fluorescent
dyes in the elongation reaction, is the mainstream method.

The DNA sequence can be determined by using a capillary electrophoresis system to detect
the type of fluorescent dye and the length of DNA fragments randomly incorporated in the
elongation reaction from a single primer that binds specifically to the template DNA.

Mastermix



Component volume/reaction

BigDye® Terminator v3.1 Ready Reaction Mix 2uLl

Sequencing buffer 1 uL

1 pmol primer 1.6 uL

DW 34 pL

DNA 2 uL

total 10 u L

Sequencing primer
DENV-1 Position  Sequence
d1s3 704F AAACGTTCCGTSGCACTGGC
dls4 1204F TGTGTGTCGMCGAACGTT
dl1s5 1709F GCAATGCAYACTGCGTTG
dlal7 2559R CCRATGGCYGCTGAYAGTCT
DENV-2 Position  Sequence
DV2-865Fx 865 ACCATAGGRACRACAYATTTCC
DV2-1222F 1222 ATGGTAGAYAGAGGATGGG
DV2-1577F 1577 TAGACCTGCCATTACCATG
DV2-2037F 2037 AGAAGCAGAACCYCCATTYG

Result

The read result was generated in chromatogram showing of 4 colors represent nucleotide

(Figure). The readable nucleotide region of each primer was selected shown in the table below.

® @ T50:C118 - 70 bases selected

PFCCTT TTCCT GAATCGCAGCTT G GMACA GAT

1) Sample PN37

M"ﬂ‘f’

deafr

% EO05_PN37-704F_009.ab1 Q-
ACAA RGMGT GGAGACT T GG GLCT TGAGACACCCAGG MM TCACGGTGATAGC TCT TTT PCTAGCACATGC CATAGG ARCATCC

Lol bnede

PN37 TTGGGCCTTGAGACACCCAGGATTCACGGTGATAGCTCTTTTTCTAGCACATGCCATAGGAACATCCATCACCCAGAAAGGG
U)EN\LI) ATTATCTTCATTCTGTTAATGCTGGTAACACCATCCATGGTCATGCGATGCGTGGGAATAGGCAGCAGGGACTTCGTGGAA
704F GGACTGTCAGGAGCAACTTGGGTAGATGTGGTACTGGAACATGGAAGTTGCGTCACCACCATGGCAAAAGACAAACCAACA

CTGGACATTGAACTCTTGAAGACGGAAGTCACAAACCCTGCCGTCCTGCGCAAACTGTGCATTGAAGCCAAAATATCAAACA




CCACCACCGACTCAAGATGTCCAACACAAGGAGAAGCCACACTAGTGGAAGAACAAGACGCGAACTTTGTGTGTCGTCGAAC

GTTTGTGGACAGAGGCTGGGGCAATGGCTGTGGGCTCTTCGGAAAAGGAAGCCTAATAACGTGTGCTAAGTTCAAGTGTG

TGACAAAACTGGAAGGAAAGATAGTTCAATATGAGAACTTGAAATATTCAGTAATAGTCACCGTTCACACCGGAGATCAGCA

CCAAGTGGGAAATGAAAGTACAGAACATGGGACAACTGCAACTATAACACCTCAAGCTCCTACGACGGAAATACAGCTGACC

GACTACGGAGCTCTTACATTGGATTGCTCACCTAGAACAGGACTAGACTTTAATGAAATGGTGTTGCTGACAATGAAAGAAA

AATCATGGTTAGTCCACAAACAATGATTTTAGACCTACCACTGCCTTGGACCTCGGGAGCTTCAACATCACAGAGAACTTGG

TAACAGACCAGGATCTGGCTTGATGACAATTAGACGCTCAATGCAAGGAGCCAAGAGGTTAGTTCCGGTGTCTTAAGGGA

PN37
(DENV-1)

1204F

TGGGGTAAAAGGAAAGCCTAATAACGTGTGCTAAGTTCAAGTGTGTGACAAAACTGGAAGGAAAGATAGTTCAATATGAGA

ACTTGAAATATTCAGTAATAGTCACCGTTCACACCGGAGATCAGCACCAAGTGGGAAATGAAAGTACAGAACATGGGACAAC

TGCAACTATAACATCTCAAGCTCCTACGACGGAAATACAGCTGACCGACTACGGAGCTCTTACATTGGATTGCTCACCTAGA

ACAGGACTAGACTTTAATGAAATGGTGTTGCTGACAATGAAAGAAAAATCATGGTTAGTCCACAAACAATGGTTTTTAGACC

TACCACTGCCTTGGACCTCGGGAGCTTCAACATCACAGGAGACTTGGAACAGACAAGATCTGCTGGTGACATTTAAGACAG

CTCATGCAAAGAAGCAGGAAGTAGTCGTGCTAGGATCACAAGAAGGAGCAATGCACACTGCGTTGACCGGAGCGACAGAAA

TTCAAACGTCTGGAACGACAACAATTTTTGCAGGACACTTGAAATGCAGACTAAAGATGGACAAACTGACTCTAAAAGGGAT

GTCATATGTGATGTGCACAGGCTCATTCAAGCTAGAGAAAGAATTGGCTGAGACCCAGCATGGAACCGTTCTAGTGCAGAT

TAAATACGAAGGAACAGATGCACCATGCAAGATCCCCTTTTCGACCCAAGATGAAAAAGGAGTAACCCAGAATGGGAGATTG

ATAACAGCTAACCCCATAGTTACTGACAAAGAAAAACCAGTCAACATTGAGGCAGACCGCCCTTTGGTGAGAGTTACATCGT

AATAGGAGCAGTGAAAAGCTTTGAAACTAAGCTGCTCAGAAGAGCAGCATAGGGAAATGTTTGAGCACTGCAGAGAGCACG

AGATGGCCTATACTGGGAGAACCCGGCATGACTTAGTTCCTAGAGGAGTGTTCACGCTCTGTTTGGGA

PN37
(DENV-1)

1709F

GAAAACTTTCTCATAAAAGGGGATGTCATATGTGATGTGCACAGGCTCATTCAAGCTAGAGAAAGAATTGGCTGAGACCCA

GCATGGAACCGTTCTAGTGCAGATTAAATACGAAGGAACAGATGCACCATGCAAGATCCCCTTTTCGACCCAAGATGAAAAA

GGAGTAACCCAGAATGGGAGATTGATAACAGCTAACCCCATAGTTACTGACAAAGAAAAACCAGTCAACATTGAGGCAGAAC

CGCCCTTTGGTGAGAGTTACATCGTAATAGGAGCAGGTGAAAAAGCTTTGAAACTAAGCTGGTTCAAGAAAGGAAGCAGCA

TAGGGAAAATGTTTGAGGCAACTGCCAGAGGAGCACGAAGGATGGCTATACTGGGAGACACCGCATGGGACTTTGGTTCCA

TAGGAGGAGTGTTCACGTCTGTTGGAAAATTATTACACCAGATTTTTGGAACTGCATATGGAGTTTTGTTCAGCGGTGTTT

CCTGGACCATGAAAATAGGAATAGGGGTTCTGCTGACATGGCTGGGACTAAACTCAAGGAGCACGTCCCTTTCGATGACGT

GCATTGCAGTTGGCCTAGTAACACTATACCTAGGAGTCATGGTTTCACGCGGATTCAGGATGTGTAATAAATTGGAAAAGG

TAGAGAACTCAAATGTGGAAGTGGCATTTTTGTCACTAATGAAGTTCACACTTTGACAGAGCAATACAAATTTCAGCTGACT

CCCAAAGAGACTATAGCCCGACCTCATCTCGGAA

PN37
(DENV-1)

2559R

TCCACATGGTTTTTATGACTTACCATGCCTTGGACTCGAGCTCCACCATCACAGGAGACCTGAACCAGACAGATCTGCTGTG

ACATTAAGACAGCTCATGCAAAGAAGGCAGGAAGTAGTCGTGCTAGGATCACAAGAAGGAGCAATGCACACTGCGTTGACC

GGAGCGACAGAAATTCAAACGTCTGGAACGACAACAATTTTTGCAGGACACTTGAAATGCAGACTAAAGATGGACAAACTGA

CTCTAAAAGGGATGTCATATGTGATGTGCACAGGCTCATTCAAGCTAGAGAAAGAATTGGCTGAGACCCAGCATGGAACCG

TTCTAGTGCAGATTAAATACGAAGGAACAGATGCACCATGCAAGATCCCCTTTTCGACCCAAGATGAAAAAGGAGTAACCCA

GAATGGGAGATTGATAACAGCTAACCCCATAGTTACTGACAAAGAAAAACCAGTCAACATTGAGGCAGAACCGCCCTTTGGT

GAGAGTTACATCGTAATAGGAGCAGGTGAAAAAGCTTTGAAACTAAGCTGGTTCAAGAAAGGAAGCAGCATAGGGAAAATG




TTTGAGGCAACTGCCAGAGGAGCACGAAGGATGGCTATACTGGGAGACACCGCATGGGACTTTGGTTCCATAGGAGGAGT

GTTCACGTCTGTTGGAAAATTAGTACACCAGATTTTTGGAACTGCATATGGAGTTTTGTTCAGCGGTGTTTCCTGGACCAT

GAAAATAGGAATAGGGGTTCTGCTGACATGGCTGGGACTAAACTCAAGGAGCACGTCCCTTTCGATGACGTGCATTGCAGT

TGGCCTAGTAACACTATACCTAGGAGTCATGGTTCAGGCGGATTCAGGATGTGTAATAAATTGGAAAGGTAGAGAACTCAA

ATGTGGAAGTGGCATTTTTGTCATCTAATGAAGTCACACTGGGCGAGCAACCACTTCGCTGTCTAAATTATTAAAATATTAT

ATTATCC

The above results were assembled using Aliview. Finally, the envelope sequence of PN37 was
obtained with 1485 bp length shown in Fasta format below
>PN37 (DENV-1) envelope 1485 bp

ATGCGATGCGTGGGAATAGGCAGCAGGGACTTCGTGGAAGGACTGTCAGGAGCAACTTGGGTAGATGTGGTACTGGAACATGGAAGTTGCGTCA
CCACCATGGCAAAAGACAAACCAACACTGGACATTGAACTCTTGAAGACGGAAGTCACAAACCCTGCCGTCCTGCGCAAACTGTGCATTGAAGCCA
AAATATCAAACACCACCACCGACTCAAGATGTCCAACACAAGGAGAAGCCACACTAGTGGAAGAACAAGACGCGAACTTTGTGTGTCGTCGAACGT
TTGTGGACAGAGGCTGGGGCAATGGCTGTGGGCTCTTCGGAAAAGGAAGCCTAATAACGTGTGCTAAGTTCAAGTGTGTGACAAAACTGGAAGG
AAAGATAGTTCAATATGAGAACTTGAAATATTCAGTAATAGTCACCGTTCACACCGGAGATCAGCACCAAGTGGGAAATGAAAGTACAGAACATGG
GACAACTGCAACTATAACACCTCAAGCTCCTACGACGGAAATACAGCTGACCGACTACGGAGCTCTTACATTGGATTGCTCACCTAGAACAGGACT
AGACTTTAATGAAATGGTGTTGCTGACAATGAAAGAAAAATCATGGTTAGTCCACAAACAATGGTTTTTAGACCTACCACTGCCTTGGACCTCGG
GAGCTTCAACATCACAGGAGACTTGGAACAGACAAGATCTGCTGGTGACATTTAAGACAGCTCATGCAAAGAAGCAGGAAGTAGTCGTGCTAGGA
TCACAAGAAGGAGCAATGCACACTGCGTTGACCGGAGCGACAGAAATTCAAACGTCTGGAACGACAACAATTTTTGCAGGACACTTGAAATGCAG
ACTAAAGATGGACAAACTGACTCTAAAAGGGATGTCATATGTGATGTGCACAGGCTCATTCAAGCTAGAGAAAGAATTGGCTGAGACCCAGCATG
GAACCGTTCTAGTGCAGATTAAATACGAAGGAACAGATGCACCATGCAAGATCCCCTTTTCGACCCAAGATGAAAAAGGAGTAACCCAGAATGGG
AGATTGATAACAGCTAACCCCATAGTTACTGACAAAGAAAAACCAGTCAACATTGAGGCAGAACCGCCCTTTGGTGAGAGTTACATCGTAATAGGA
GCAGGTGAAAAAGCTTTGAAACTAAGCTGGTTCAAGAAAGGAAGCAGCATAGGGAAAATGTTTGAGGCAACTGCCAGAGGAGCACGAAGGATGG
CTATACTGGGAGACACCGCATGGGACTTTGGTTCCATAGGAGGAGTGTTCACGTCTGTTGGAAAATTAGTACACCAGATTTTTGGAACTGCATAT
GGAGTTTTGTTCAGCGGTGTTTCCTGGACCATGAAAATAGGAATAGGGGTTCTGCTGACATGGCTGGGACTAAACTCAAGGAGCACGTCCCTTT
CGATGACGTGCATTGCAGTTGGCCTAGTAACACTATACCTAGGAGTCATGGTTCAGGCG

By examining the above results using NCBI BLAST, the nucleotide sequence can be searched

against the database as a query sequence to determine the related sequences.



RID: MYR2PNCC@13

Job Title:DV1-PN37-env1485bp

Program: BLASTN

Query: DV1-PN37-env1485bp ID: 1lcl|Query_13121(dna) Length: 1485
Database: nt Nucleotide collection (nt)

Sequences producing significant alignments:
Scientific Common
Max Total Query E Per. Acc.
Description Name Name
Score Score cover Value Ident Len Accession
virus type I isolate D1/China/GDfs/D17078/2017 envelope... dengue virus... NA
2726 2726 100% 0.0 99.80 1485 MG738066.1
virus 1 @3-HD-009 gene for polyprotein, complete cds dengue virus... NA
2715 2715 100% 0.0 99.66 10179 LC428061.1
virus type I isolate Vietnam 2014 envelope protein gene... dengue virus... NA
2710 2710 100% 0.0 99.60 1485 KT825033.1
virus 1 isolate DENV-1/VN/09DX687/2011 envelope protein... dengue virus... NA
2710 2710 1@0% 0.0 99.60 1491 JX@93687.1
virus 1 isolate NewCaledonia-2013-113141329_18438... dengue virus... NA
11053 2699 2699 100% 0.0 99.46 1526 MZ618894.1

2) sample PN40

PN40 TTGGGCCTTGAGACACCCAGGATTCACGGTGATGGCTCTTTTTCTAGCACATGCCATAGGAACATCCATCACCCAGAAAGG
U)ENXhl) GATTATTTTCATTTTGTTAATGCTGGTAACACCATCCATGGCCATGCGATGCGTGGGAATAGGCAGCAGGGACTTCGTGGA
704F AGGACTGTCAGGAGCAACTTGGGTAGATGTGGTACTGGAACATGGAAGCTGCGTCACCACCATGGCAAAAGACAAACCAAC
ATTGGACATTGAACTCTTGAAGACGGAAGTCACAGACCCTGCTGTCCTGCGCAAACTGTGCATTGAAGCTAAAATATCAAAC
ACCACCACCGACTCAAGATGTCCAACACAAGGAGAAGCCACACTAGTGGAAGAACAAGACGCGAACTTTGTGTGTCGACGAA
CGTTTGTGGACAGAGGTTGGGGCAATGGCTGTGGGCTCTTCGGAAAAGGAAGCCTAATAACGTGTGCCAAGTTCAAGTGT
GTGACAAAACTGGAAGGAAAGATAGTTCAATATGAGAACTTGAAATATTCAGTAATAGTCACCGTTCACACCGGAGACCAGC
ACCAAGTGGGAAATGAAAGCACAGAACATGGGACAACTGCAACTATAACACCTCAAGCTCCCACGACGGAAATACAGCTGAC
TGACTACGGAGCTCTTACATTGGATTGTTCACCTAGAACAGGACTAGACTTCAATGAAATGGTGTTGTTGACAATGAAAGAA
AAATCATGGCTAGTCCACAAAACAATGCTTTTAGACTTACCACTGCCTTGACCTCGGGAAGCTTCACATCACAAGAGACCTG

CAACAGAACAAGATTCTGCTGGTGTACTTAGAACCGGCTCCCTGACTAAGAAAGCCAGTA

PN40 TCGGGCAAAAGGAAGCCTAATAACGTGTGCCAAGTTCAAGTGTGTGACAAAACTGGAAGGAAAGATAGTTCAATATGAGAA
(DENV-1) | CTTGAAATATTCAGTAATAGTCACCGTTCACACCGGAGACCAGCACCAAGTGGGAAATGAAAGCACAGAACATGGGACAACT
1204F GCAACTATAACACCTCAAGCTCCCACGACGGAAATACAGCTGACTGACTACGGAGCTCTTACATTGGATTGTTCACCTAGAA
CAGGACTAGACTTCAATGAAATGGTGTTGTTGACAATGAAAGAAAAATCATGGCTAGTCCACAAACAATGGTTTTTAGACTT
ACCACTGCCTTGGACCTCGGGAGCTTCAACATCACAAGAGACTTGGAACAGACAAGATCTGCTGGTGACATTTAAGACAGCT
CACGCAAAGAAGCAGGAAGTAGTCGTACTAGGATCGCAAGAAGGAGCAATGCACACTGCGTTGACCGGAGCGACAGAAATC
CAAACGTCTGGAACGACAACAATTTTTGCAGGACACTTGAAATGCAGACTAAAGATGGACAAACTGACTCTAAAAGGGATGT
CATATGTGATGTGCACAGGCTCATTCAAACTAGAGAAAGAATTGGCTGAGACCCAGCATGGAAACCGTTCTAGTGCAGATTA
AATACGAAGGAACAGATGCACCATGCAAGATCCCTTTTTCGACCCAAGATGAAAAAGGAGTGACCCAGAATGGGAGATTGAT
AACAGCTAACCCCATAGTTACTGACAAAGAAAAACCAGTCAACATTGAAGCAGACCGCCCTTTGGTGAGGAGTACATCGTAA
TAGAGCAGTGAAAAAGCTTGAACTAAGCTGGTCAGAAAGGAGCAGCCATAGGGAAATTGTTGAAGCCACCTGCAGAGGAGC

ACGGAGATGCCAAGCTGGGAGACCCCGCATGACTTGTCATAGGAGGAGTTCACGCCTCTGTTGA




PN40 ATGGCCCAGGGAACAACTTGAAAACACAGACTAAAGATGGACAAACTGACTCTTATTAGGGATGTCATATGTGATGTGCACA
(DENV-1) | GGCTCATTCAAACTAGAGAAAGAATTGGCTGAGACCCAGCATGGAACCGTTCTAGTGCAGATTAAATACGAAGGAACAGATG
1709F CACCATGCAAGATTCTTTTTTCGACCCAAGATGAAAAAGGAGTGACCCAGAATGGGAGATTGATAACAGCTAACCCCATAGT
TACTGACAAAGAAAAACCAGTCAACATTGAAGCAGAACCGCCCTTTGGTGAGAGTTACATCGTAATAGGAGCAGGTGAAAAA
GCTTTGAAACTAAGCTGGTTCAAGAAAGGAAGCAGCATAGGGAAAATGTTTGAGGCAACTGCCAGAGGAGCACGAAGGATG
GCCATACTGGGAGACACCGCATGGGACTTTGGTTCTATAGGAGGAGTGTTCACGTCTGTTGGAAAATTAGTACACCAGATT
TTTGGAACTGCATATGGAGTTTTGTTCAGCGGTGTTTCCTGGACCATGAAAATAGGAATAGGGGTTCTGCTGACATGGCTG
GGACTAAACTCAAGGAGCACGTCCCTTTCGATGACGTGCATTGCAGTTGGCCTAATAACACTATACTTAGGAGTCATGGTTT
CAGGCGGATTCAGGATGTGTAATAATTGGAAGGGTAGAGAACTCAAATGTGGAGTGGCATTTTGTCACTATGAGTTCACAC

TTGGACAGAGCATACAATTTCAGCTGACTCCCAAAAAGACTATAGCGGGCCGCCTCATCTGGAA

PN40 CACAGAAGGCGGGCGTTCGGGAAGAAAAAAAAATAATAAATATTATAATTATGATGCTCGTCAGGTGACTTCATTAGCTGAC
(DENV-1) | AAAAATGCCACTTCCACATTTGAGTTCTCTACCTTTCCAATTTATTACACATCCTGAATCCGCCTGAACCATGACTCCTAAGT
2559R ATAGTGTTATTAGGCCAACTGCAATGCACGTCATCGAAAGGGACGTGCTCCTTGAGTTTAGTCCCAGCCATGTCAGCAGAA
CCCCTATTCCTATTTTCATGGTCCAGGAAACACCGCTGAACAAAACTCCATATGCAGTTCCAAAAATCTGGTGTACTAATTT
TCCAACAGACGTGAACACTCCTCCTATAGAACCAAAGTCCCATGCGGTGTCTCCCAGTATGGCCATCCTTCGTGCTCCTCTG
GCAGTTGCCTCAAACATTTTCCCTATGCTGCTTCCTTTCTTGAACCAGCTTAGTTTCAAAGCTTTTTCACCTGCTCCTATTA
CGATGTAACTCTCACCAAAGGGCGGTTCTGCTTCAATGTTGACTGGTTTTTCTATGTCAGTAACTATGGGGTTAGCTGTTA
TCAATCTCCCATTCTGGGTCACTCCTTTTTCATCTTGGGTCGAAAAAGGGATCTTGCATGGTGCATCTGTTCCTTCGTATTT
AATCTGCACTAGAACGGTTCCATGCTGGGTCTCAGCCAATTCTTTCTCTAGTTTGAATGAGCCTGTGCACATCACATATGAC
ATCCCTTTTAGAGTCAGTTTGTCCATCTTTAGTCTGCATTTCAAGTGTCCTGCAAAAATTGTTGTCGTTCCAGACGTTTGGA
TTTCTGTCGCTCCGGTCAACGCAGTGTGCATTGCTCCTTCTTGCGATCCTAGTACGACTACTCTGCTTCTTTGCGTGAGCT

GTCTTAATGGTCACAGCAGATCTTGTCTGTACCAGTCTCTTGTGATGGTGGAAGCTCCCGGAGGTTCCCAAAAC

>PN40 (DENV-1) envelope 1485 bp

ATGCGATGCGTGGGAATAGGCAGCAGGGACTTCGTGGAAGGACTGTCAGGAGCAACTTGGGTAGATGTGGTACTGGAACATGGAAGCTGCGTCA
CCACCATGGCAAAAGACAAACCAACATTGGACATTGAACTCTTGAAGACGGAAGTCACAGACCCTGCTGTCCTGCGCAAACTGTGCATTGAAGCTA
AAATATCAAACACCACCACCGACTCAAGATGTCCAACACAAGGAGAAGCCACACTAGTGGAAGAACAAGACGCGAACTTTGTGTGTCGACGAACGT
TTGTGGACAGAGGTTGGGGCAATGGCTGTGGGCTCTTCGGAAAAGGAAGCCTAATAACGTGTGCCAAGTTCAAGTGTGTGACAAAACTGGAAGG
AAAGATAGTTCAATATGAGAACTTGAAATATTCAGTAATAGTCACCGTTCACACCGGAGACCAGCACCAAGTGGGAAATGAAAGCACAGAACATGG
GACAACTGCAACTATAACACCTCAAGCTCCCACGACGGAAATACAGCTGACTGACTACGGAGCTCTTACATTGGATTGTTCACCTAGAACAGGACT
AGACTTCAATGAAATGGTGTTGTTGACAATGAAAGAAAAATCATGGCTAGTCCACAAACAATGGTTTTTAGACTTACCACTGCCTTGGACCTCGG
GAGCTTCAACATCACAAGAGACTTGGAACAGACAAGATCTGCTGGTGACATTTAAGACAGCTCACGCAAAGAAGCAGGAAGTAGTCGTACTAGGA
TCGCAAGAAGGAGCAATGCACACTGCGTTGACCGGAGCGACAGAAATCCAAACGTCTGGAACGACAACAATTTTTGCAGGACACTTGAAATGCAG
ACTAAAGATGGACAAACTGACTCTAAAAGGGATGTCATATGTGATGTGCACAGGCTCATTCAAACTAGAGAAAGAATTGGCTGAGACCCAGCATG
GAACCGTTCTAGTGCAGATTAAATACGAAGGAACAGATGCACCATGCAAGATCCCTTTTTCGACCCAAGATGAAAAAGGAGTGACCCAGAATGGG

AGATTGATAACAGCTAACCCCATAGTTACTGACATAGAAAAACCAGTCAACATTGAAGCAGAACCGCCCTTTGGTGAGAGTTACATCGTAATAGGA



GCAGGTGAAAAAGCTTTGAAACTAAGCTGGTTCAAGAAAGGAAGCAGCATAGGGAAAATGTTTGAGGCAACTGCCAGAGGAGCACGAAGGATGG
CCATACTGGGAGACACCGCATGGGACTTTGGTTCTATAGGAGGAGTGTTCACGTCTGTTGGAAAATTAGTACACCAGATTTTTGGAACTGCATAT
GGAGTTTTGTTCAGCGGTGTTTCCTGGACCATGAAAATAGGAATAGGGGTTCTGCTGACATGGCTGGGACTAAACTCAAGGAGCACGTCCCTTT

CGATGACGTGCATTGCAGTTGGCCTAATAACACTATACTTAGGAGTCATGGTTC

RID: N@3S9CWW@1N

Job Title:DV1-PN4@-env1485bp

Program: BLASTN

Query: DV1-PN4@-env1485bp ID: 1lcl|Query_381485(dna) Length: 1485
Database: nt Nucleotide collection (nt)

Sequences producing significant alignments:

Scientific
Max Total Query E  Per. Acc.
Description Name
Taxid Score Score cover Value Ident Len Accession
virus 1 isolate 56DX-601 poly, in, envelope protein ... dengue virus.
2737 2737 100% 0.0 - 1485 0P090344.1
virus type I isolate 385-44DX3-172-P@-C1 polyprotein... dengue virus.
2721 2721 100% 0.0 99.73 10176 MN912130.1
virus type I strain D1/Vietnam/1511bTw envelope... dengue vir
2704 2704 100% 0.0 99.53 1485 MG894893.1
virus type I strain D1/Cambodia/1508aTw envelope... dengue virus.
2687 2687 100% 0.0 99.33 1485 MG894867.1
virus type I strain D1/Vietnam/161leTw envelope... dengue virus.
2682 2682 100% 0.0 99.26 1485 MG894966.1
virus type I isolate D1/China/ /D15349/2015(Vietnam)... dengue virus.
2676 2676 100% 0.0 99. 10735 MG840558.1
3) PN27
PN27 GGAATTTCTCTTACTGACGCTGTCGCTCCTTCATGACAATGCGTTGTATAGGAATATCAAATAGAGACTTTGTGGAAGGGG

(DENV-2) | TTTCAGGAGGAAGCTGGGTTGACATAGTCTTGGAACATGGAAGTTGTGTGACAACGATGGCGAAAAACAAACCAACATTGG
865Fx ATTTTGAACTGATAAAAACAGAAGCCAAACATCCCGCCACTTTAAGGAAGTATTGTATAGAGGCAAAGCTGACCAACACAAC
AACAGCATCTCGCTGCCCAACACAAGGAGAACCTAGCCTGAATGAAGAACAGGACAAAAGATTTGTCTGCAAACACTCCATG
GTAGACAGAGGATGGGGAAATGGATGCGGACTATTTGGAAAGGGAGGTATCGTAACCTGTGCAATGTTCACATGCAAAAAG
AACATGGAAGGAAAAATCGTGCAACCAGAAAATCTGGAGTACACCATTGTGATAACACCTCACTCAGGGGAAGAGAATGCAG
TCGGAAATGACACAGGAAAACATGGCAAGGAAATTAAAGTGACACCTCAGAGCTCCATCACAGAAGCAGAACTAACAGGCTA
TGGCACTGTTACGATGGAATGCTCTCCGAGAACGGGCCTCGACTTCAATGAGATGGTGTTGCTGCAAATGGAAAACAAGGC
TTGGCTGGTGCACAGGCAATGGTTCTTAGACCTGCCGTTACCATGGCTGCCCGGAGCAGACACACAAGGATCAAATTGGAT
ACAGAAAGGAGACATTGGTCACTTTCAAAAATCCCCATGCAAAGAAACAGGATGTTGTTGTTTTAGGATCCCAAGAAGGGGC
TATGCACACAGCACTCACAGGGGCCACGGAAATCCAGATGTCATCAGGGAACTTACTGTTCACAGGGACATCTAAATGCAGC
TGAGATGACAACTACAGCTCAAAGGATGTCATATCATGTGTACAGGAGTCAAGCTGTGAGGCAAATAGCGAAAACCACCATA

A

PN27 GTCACATTGGTAGCCAGTATCGTACCTGTGCATGTTCACATGCAAAAAGAACATGGAAGGAAAAATCGTGCAACCAGAAAAT
U)EN\LZ) CTGGAGTACACCATTGTGATAACACCTCACTCAGGGGAAGAGAATGCAGTCGGAAATGACACAGGAAAACATGGCAAGGAA
1222F ATTAAAGTGACACCTCAGAGCTCCATCACAGAAGCAGAACTAACAGGCTATGGCACTGTTACGATGGAATGCTCTCCGAGAA

CGGGCCTCGACTTCAATGAGATGGTGTTGCTGCAAATGGAAAACAAGGCTTGGCTGGTGCACAGGCAATGGTTCTTAGACC




TGCCGTTACCATGGCTGCCCGGAGCAGACACACAAGGATCAAATTGGATACAGAAGGAGACATTGGTCACTTTCAAAAATCC

CCATGCAAAGAAACAGGATGTTGTTGTTTTAGGATCCCAAGAAGGGGCTATGCACACAGCACTCACAGGGGCCACGGAAAT

CCAGATGTCATCAGGAAACTTACTGTTCACAGGACATCTTAAATGCAGGTTGAGAATGGACAAACTACAGCTCAAAGGAATG

TCATATTCCATGTGTACAGGAAAGTTCAAAGTTGTGAAGGAAATAGCAGAAACACAACATGGAACAATAGTTATCAGAGTAC

AATATGAAGGGGACGGTTCTCCGTGCAAAATCCCCTTTGAAATAATGGATTTGGAAAAAAAACATGTCTTAGGTCGCTTGAT

TACAGTCAACCCAATTGTCACAGAAAAAGACAGCCCAGTCAACATAGAAGCAGACCCTCCATTCGGAGACAGCTACATCATC

ATAGGAGTAGAACCGGGGACACTGAGCTCAGCTGGGTTTAAGAAAGGAGTTCTATTGGCCAATGTTTGAGAACACATGAGA

GGAGCGAGAGATGCATTTAGTGACCAGCTGGGATTTGGACTCCTTGCAGAGATGTTTAATTCTATAGGAAGGTCCTTTC

PN27 CCAACCAGCACAATTGGATACAGAAGGAGACATTGGTCACTTTCAAAAATCCCCATGCAAAGAAACAGGATGTTGTTGTTTT
U)EN\LZ) AGGATCCCAAGAAGGGGCTATGCACACAGCACTCACAGGGGCCACGGAAATCCAGATGTCATCAGGAAACTTACTGTTCACA
1577Fx GGACATCTTAAATGCAGGTTGAGAATGGACAAACTACAGCTCAAAGGAATGTCATATTCCATGTGTACAGGAAAGTTCAAAG
TTGTGAAGGAAATAGCAGAAACACAACATGGAACAATAGTTATCAGAGTACAATATGAAGGGGACGGTTCTCCGTGCAAAAT
CCCCTTTGAAATAATGGATTTGGAAAAAAAACATGTCTTAGGTCGCTTGATTACAGTCAACCCAATTGTCACAGAAAAAGAC
AGCCCAGTCAACATAGAAGCAGAACCTCCATTCGGAGACAGCTACATCATCATAGGAGTAGAACCGGGACAACTGAAGCTCA
GCTGGTTTAAGAAAGGAAGTTCTATTGGCCAAATGTTTGAGACAACAATGAGAGGAGCGAAGAGAATGGCCATTTTAGGTG
ACACAGCTTGGGATTTTGGATCCTTGGGAGGAGTGTTTACATCTATAGGAAAGGCCCTCCACCAAGTCTTTGGAGCAATCT
ATGGGGCTGCCTTCAGTGGGGTCTCATGGACTATGAAAATCCTCATAGGAGTTGTCATCACATGGATAGGAATGAATTCAC
GCAGCACCTCACTGTCTGTGTCACTAGTATTGGTGGGAATCGTGACATTGTATCTGGGAGTTATGGTGCAGCTGATAGTGC

TGCGTGTGAGCTGAAAACAAGAAACCTGAATGTGCAGTGGGCACCAACATCTAGTTTCTCTTCCTGGTAA

PN27 GCCTTTTCTAGGAGTAGAACGGGAACTGAGCTCAGCTGGTTTAAGAAAGGAAGTTCTATTGGCCAAATGTTTGAGACAACA
U)EN\LZ) ATGAGAGGAGCGAAGAGAATGGCCATTTTAGGTGACACAGCTTGGGATTTTGGATCCTTGGGAGGAGTGTTTACATCTATA
2037F GGAAAGGCCCTCCACCAAGTCTTTGGAGCAATCTATGGGGCTGCCTTCAGTGGGGTCTCATGGACTATGAAAATCCTCATA
GGAGTTGTCATCACATGGATAGGAATGAATTCACGCAGCACCTCACTGTCTGTGTCACTAGTATTGGTGGGAATCGTGACA
TTGTATCTGGGAGTTATGGTGCAGGCTGATAGTGGTTGCGTTGTGAGTTGGAAAAACAAAGAACTGAAATGTGGC

>DV2-PN27-Envelope 1485bp

ATGCGTTGTATAGGAATATCAAATAGAGACTTTGTGGAAGGGGTTTCAGGAGGAAGCTGGGTTGACATAGTCTTGGAACATGGAAGTTGTGTGA

CAACGATGGCGAAAAACAAACCAACATTGGATTTTGAACTGATAAAAACAGAAGCCAAACATCCCGCCACTTTAAGGAAGTATTGTATAGAGGCAA

AGCTGACCAACACAACAACAGCATCTCGCTGCCCAACACAAGGAGAACCTAGCCTGAATGAAGAACAGGACAAAAGATTTGTCTGCAAACACTCCA

TGGTAGACAGAGGATGGGGAAATGGATGCGGACTATTTGGAAAGGGAGGTATCGTAACCTGTGCAATGTTCACATGCAAAAAGAACATGGAAGG

AAAAATCGTGCAACCAGAAAATCTGGAGTACACCATTGTGATAACACCTCACTCAGGGGAAGAGAATGCAGTCGGAAATGACACAGGAAAACATG

GCAAGGAAATTAAAGTGACACCTCAGAGCTCCATCACAGAAGCAGAACTAACAGGCTATGGCACTGTTACGATGGAATGCTCTCCGAGAACGGGC

CTCGACTTCAATGAGATGGTGTTGCTGCAAATGGAAAACAAGGCTTGGCTGGTGCACAGGCAATGGTTCTTAGACCTGCCGTTACCATGGCTGCC

CGGAGCAGACACACAAGGATCAAATTGGATACAGAAGGAGACATTGGTCACTTTCAAAAATCCCCATGCAAAGAAACAGGATGTTGTTGTTTTAG

GATCCCAAGAAGGGGCTATGCACACAGCACTCACAGGGGCCACGGAAATCCAGATGTCATCAGGAAACTTACTGTTCACAGGACATCTTAAATGC

AGGTTGAGAATGGACAAACTACAGCTCAAAGGAATGTCATATTCCATGTGTACAGGAAAGTTCAAAGTTGTGAAGGAAATAGCAGAAACACAACAT

GGAACAATAGTTATCAGAGTACAATATGAAGGGGACGGTTCTCCGTGCAAAATCCCCTTTGAAATAATGGATTTGGAAAAAAAACATGTCTTAGG



TCGCTTGATTACAGTCAACCCAATTGTCACAGAAAAAGACAGCCCAGTCAACATAGAAGCAGAACCTCCATTCGGAGACAGCTACATCATCATAGG

AGTAGAACCGGGACAACTGAAGCTCAGCTGGTTTAAGAAAGGAAGTTCTATTGGCCAAATGTTTGAGACAACAATGAGAGGAGCGAAGAGAATGG

CCATTTTAGGTGACACAGCTTGGGATTTTGGATCCTTGGGAGGAGTGTTTACATCTATAGGAAAGGCCCTCCACCAAGTCTTTGGAGCAATCTAT

GGGGCTGCCTTCAGTGGGGTCTCATGGACTATGAAAATCCTCATAGGAGTTGTCATCACATGGATAGGAATGAATTCACGCAGCACCTCACTGTC

TGTGTCACTAGTATTGGTGGGAATCGTGACATTGTATCTGGGAGTTATGGTGCAGGCT

RID: N@7BZP69@1N

Job Title:DV2-PN27-Env1485bp

Program: BLASTN

Query: DV2-PN27-Env1485bp ID: 1cl|Query_7219(dna) Length: 1485
Database: nt Nucleotide collection (nt)

Sequences producing significant alignments:

Scientific Common
Total Query E Per. Acc.
Description Name Name
Taxid Score Score cover Value Ident Len Accession
Dengue virus type 2 isolate 56DX-202 polyprotein, envelope... Dengue NA
2710 2710 100% 0.0 99.60 1485 0P458516.1
virus type 2 isolate BALI-TRV-019 envelope protein gene... Dengue NA
2687 2687 100% 0.0 99.33 1485 MH173164.1
virus type 2 isolate SG(EHI)D2/2803Y14, complete genome Dengue NA
2687 2687 100% 0.0 99.33 10723 Mw512429.1
virus 2 strain D2/Indonesia/@8@5aTw envelope gl Dengue NA
2621 2621 100% 0.0 98.52 1485
virus type 2 isolate D2/China/GDzh/D140@3/2014, complet... Dengue NA
2604 2604 100% 0.0 98.32 10724 MH827525.1
4) PN22
PN22 ACGTAATTCTCTACTGACAGCTGTCGCTCTTCATGACATGCGCTGCATAGGAATATCAAATAGAGACTTTGTAGAAGGGGTT

U)EN\LZ) TCAGGAGGAAGTTGGGTTGACATAGTCTTAGAACATGGAAGCTGTGTGACGACGATGGCAAAAAACAAACCAACATTGGAT
865Fx TTCGAACTGATAAAAACGGAAGCCAAACAGCCTGCCACCCTAAGGAAGTACTGCATAGAAGCAAAACTAACCAACACAACAAC
AGAATCCCGTTGCCCAACACAAGGGGAACCCAGCCTAAAAGAAGAGCAGGATAAGAGGTTTGTCTGCAAACACTCCATGGTA
GACAGAGGATGGGGAAATGGATGTGGATTATTTGGAAAGGGAGGCATTGTGACCTGTGCTATGTTCACATGCAAAAAGAAC
ATGGAAGGGAAAATCGTGCAACCAGAAAACTTGGAATACACCATTGTGGTGACACCTCACTCAGGGGAAGAACATGCGGTC
GGAAATGACACAGGAAAACACGGCATGGAAATCAAAGTAACACCACAGAGCTCCATCACAGAAGCAGAATTGACAGGTTATG
GCACCGTCACGATGGAGTGCTCCCCGAGAACAGGCCTCGACTTCAATGAGATGGTGTTACTGCAGATGGAAAACAAAGCTT
GGCTGGTGCATAGGCAATGGTTTCTAGACCTGCCATTACCATGGCTGCCCGGAGCGGATAAACAAGAGTCAAACTGGATAC
AGAAAGAAACATTGGTCACTTTCAAAAATCCCCATGCGAAGAAACAGGATGTTGTTGTTTTAGGATCCCAAGATGGGGCCAT
GCATACAGCACTCACAGGAGCCACAAGAAATCCAATGTCGTCAGGAACTTGCTCTCACTGGACATCTCAGTGCAGCTGAGAT

TGACAGCTACAGCTAAGGATGTCATACTCGATGTCCAAGCAAGTCAAGTGTCAGCAAATAGCAGCAAC

PN22 GGTACTATTGCTTGGTAAGCATTGTGACCTGTGCTATGTTCACATGCAAAAAGAACATGGAAGGGAAAATCGTGCAACCAG
(DENV-2) | AAAACTTGGAATACACCATTGTGGTGACACCTCACTCAGGGGAAGAACATGCGGTCGGAAATGACACAGGAAAACACGGCAT
1222F GGAAATCAAAGTAACACCACAGAGCTCCATCACAGAAGCAGAATTGACAGGTTATGGCACCGTCACGATGGAGTGCTCCCCG
AGAACAGGCCTCGACTTCAATGAGATGGTGTTACTGCAGATGGAAAACAAAGCTTGGCTGGTGCATAGGCAATGGTTTCTA

GACCTGCCATTACCATGGCTGCCCGGAGCGGATAAACAAGAGTCAAACTGGATACAGAAAGAAACATTGGTCACTTTCAAAA




ATCCCCATGCGAAGAAACAGGATGTTGTTGTTTTAGGATCCCAAGAAGGGGCCATGCATACAGCACTCACAGGAGCCACAG

AAATCCAAATGTCGTCAGGAAACTTGCTCTTCACTGGACATCTCAAGTGCAGGCTGAGAATGGACAAGCTACAGCTTATAGG

AATGTCATACTCTATGTGCACAGGAAAGTTTAAAGTTGTGAAGGAAATAGCAGAAACACAACATGGAACGATAGTTATCAGA

GTGCAATATGAAGGGGACGGCTCTCCATGCAAAATCCCCTTTGAGATAATGGATTTGGAAAAAAGATATGCCTTAGGCCGC

CTGATCACAGTCAACCCAATTGTAACAGAAAAGGATAGCCCAGTCAACATAGAAGCAGAACCCTCCATTCGGAGACAGCTAC

ATCATCATAGGAGTAGAGCCGGGACAACTGAAGCTCAACTGGGTTTAAGAAAGGAAGTTCTATCGGGCCAATGTTTGAGAC

ACGATGAGAGGGGGCGAGAGATGGTCATTTTGGGTGAACACAGCCTGAAACTCCGAATCCTGCAAGGAGTGTTCACACATT

CCAATTAGGG

PN22 TCACAAATCCGGAATTCAACCTGGAACAGAAAGAACATTGGTCACTTTCAAAATCCCCATGCGAAGAAACAGGATGTTGTTG
ﬂ)EN\LZ) TTTTAGGATCCCAAGAAGGGGCCATGCATACAGCACTCACAGGAGCCACAGAAATCCAAATGTCGTCAGGAAACTTGCTCTT
1577Fx CACTGGACATCTCAAGTGCAGGCTGAGAATGGACAAGCTACAGCTTAAAGGAATGTCATACTCTATGTGCACAGGAAAGTTT
AAAGTTGTGAAGGAAATAGCAGAAACACAACATGGAACGATAGTTATCAGAGTGCAATATGAAGGGGACGGCTCTCCATGC
AAAATCCCCTTTGAGATAATGGATTTGGAAAAAAGATATGCCTTAGGCCGCCTGATCACAGTCAACCCAATTGTAACAGAAA
AGGATAGCCCAGTCAACATAGAAGCAGAACCTCCATTCGGAGACAGCTACATCATCATAGGAGTAGAGCCGGGACAACTGAA
GCTCAACTGGTTTAAGAAAGGAAGTTCTATCGGCCAAATGTTTGAGACAACGATGAGAGGGGCGAAGAGAATGGCCATTTT
GGGTGACACAGCCTGGGACTTCGGATCCCTGGGAGGAGTGTTCACATCCATAGGAAAAGCTCTCCACCAAGTCTTTGGAGC
AATCTATGGAGCTGCCTTCAGTGGGGTTTCATGGACCATGAAAATCCTCATAGGAGTCATTATCACATGGATAGGAATGAAC
TCACGCAGCACCTCACTGTCTGTGTCACTAGTACTGGTGGGAATTGTGACACTGTATTTGGGAGTCATGATGCAGGCCGAT

AGTGGTTGCGTTGTGAGCTGGAAAAAACAAGAAACACTCGGAGAAGTGGAA

PN22 TTTCTTCTTGGTATAGAGCGGGAACTGAGCTCACTGGTTTAAGAAAGGAAGTTCTATCGGCCAAATGTTTGAGACAACGAT
(DENV-2) | GAGAGGGGCGAAGAGAATGGCCATTTTGGGTGACACAGCCTGGGACTTCGGATCCCTGGGAGGAGTGTTCACATCCATAG
2037F GAAAAGCTCTCCACCAAGTCTTTGGAGCAATCTATGGAGCTGCCTTCAGTGGGGTTTCATGGACCATGAAAATCCTCATAG
GAGTCATTATCACATGGATAGGAATGAACTCACGCAGCACCTCACTGTCTGTGTCACTAGTACTGGTGGGAATTGTGACAC

TGTATTTGGGAGTCATGGTGCAGGCCGATAGTGGTTGCGTTGTGAGCTGGAAAAACAAAGAACTGAAATGA

>DV2-PN22 envelope 1485 bp

ATGCGCTGCATAGGAATATCAAATAGAGACTTTGTAGAAGGGGTTTCAGGAGGAAGTTGGGTTGACATAGTCTTAGAACATGGAAGCTGTGTGA
CGACGATGGCAAAAAACAAACCAACATTGGATTTCGAACTGATAAAAACGGAAGCCAAACAGCCTGCCACCCTAAGGAAGTACTGCATAGAAGCAA
AACTAACCAACACAACAACAGAATCCCGTTGCCCAACACAAGGGGAACCCAGCCTAAAAGAAGAGCAGGATAAGAGGTTTGTCTGCAAACACTCCA
TGGTAGACAGAGGATGGGGAAATGGATGTGGATTATTTGGAAAGGGAGGCATTGTGACCTGTGCTATGTTCACATGCAAAAAGAACATGGAAGG
GAAAATCGTGCAACCAGAAAACTTGGAATACACCATTGTGGTGACACCTCACTCAGGGGAAGAACATGCGGTCGGAAATGACACAGGAAAACACG
GCATGGAAATCAAAGTAACACCACAGAGCTCCATCACAGAAGCAGAATTGACAGGTTATGGCACCGTCACGATGGAGTGCTCCCCGAGAACAGGC
CTCGACTTCAATGAGATGGTGTTACTGCAGATGGAAAACAAAGCTTGGCTGGTGCATAGGCAATGGTTTCTAGACCTGCCATTACCATGGCTGCC
CGGAGCGGATAAACAAGAGTCAAACTGGATACAGAAAGAAACATTGGTCACTTTCAAAAATCCCCATGCGAAGAAACAGGATGTTGTTGTTTTAG
GATCCCAAGAAGGGGCCATGCATACAGCACTCACAGGAGCCACAGAAATCCAAATGTCGTCAGGAAACTTGCTCTTCACTGGACATCTCAAGTGC
AGGCTGAGAATGGACAAGCTACAGCTTAAAGGAATGTCATACTCTATGTGCACAGGAAAGTTTAAAGTTGTGAAGGAAATAGCAGAAACACAACA

TGGAACGATAGTTATCAGAGTGCAATATGAAGGGGACGGCTCTCCATGCAAAATCCCCTTTGAGATAATGGATTTGGAAAAAAGATATGCCTTAG



GCCGCCTGATCACAGTCAACCCAATTGTAACAGAAAAGGATAGCCCAGTCAACATAGAAGCAGAACCTCCATTCGGAGACAGCTACATCATCATAG

GAGTAGAGCCGGGACAACTGAAGCTCAACTGGTTTAAGAAAGGAAGTTCTATCGGCCAAATGTTTGAGACAACGATGAGAGGGGCGAAGAGAAT

GGCCATTTTGGGTGACACAGCCTGGGACTTCGGATCCCTGGGAGGAGTGTTCACATCCATAGGAAAAGCTCTCCACCAAGTCTTTGGAGCAATCT

ATGGAGCTGCCTTCAGTGGGGTTTCATGGACCATGAAAATCCTCATAGGAGTCATTATCACATGGATAGGAATGAACTCACGCAGCACCTCACTG

TCTGTGTCACTAGTACTGGTGGGAATTGTGACACTGTATTTGGGAGTCATGGTGCAGGCC

RID: N@829ME3013

Job Title:DV2AI-PN22-env1485bp

Program: BLASTN

Query: DV2AI-PN22-env1485bp ID: 1cl|Query_26677(dna) Length:
Database: nt Nucleotide collection (nt)

Sequences producing significant alignments:
Scientific Common
Max Total Query E Per. Acc.
Description Name Name
Score Score cover Value Ident Len Accession
virus type 2 isolate D2/China/GDzs/D1516651/2015(Vietna... Dengue virus... NA
2710 2710 100% 0.2 99.60 1485 MG737984.1
virus type 2 isolate D2/Zhejiang/17-13/2017 envelope... Dengue virus... NA
27106 2710 100% 0.2 99.60 1485 MH@10611.1
virus type 2 strain D2/Vietnam/1512aTw envelope... Dengue virus... NA
2704 2704 100% 0.8 99.53 1485 MG895129.1
virus 2 isolate DENV-2/VN/@9DX838/2011 envelope protein... Dengue virus... NA
2699 2699 100% 0.2 99.46 1485 JX093643.1
virus type 2 strain D2/Cambodia/1508aTw envelope... Dengue virus... NA
2693 2693 100% 0.0 99.39 1485 MG895100.1
virus 2 D2/Hu/Tokyo/NIID82/2019 gene for polyprotein,... Dengue virus... NA

sesesessee

2687 2687 100% 0.0 99.33 1485 LC553001.1

[v] Phylogenetic tree of envelope region
The nucleotide alignment was consisted of the Vietnam envelope sequences combined with
other related sequences from Blast result and genotyping reference sequences then

constructed to the phylogenetic tree using IQTREE.

Dengue virus 1 phylogenetic tree

OP090350_Viet_Nam_2022_06_01
OP090342_Viet_Nam_2022_06_07
DENV-1-PN40
OP090348_Viet_Nam_2021_05_07
OP090344_Viet_Nam_2020_09_08
OP090349_Viet_Nam_2022_04_14
OP090343_Viet_Nam_2022_05_23
OP090345_Viet_ Nam_2020_10_31
MG894893. 1-Vietnam_Taiwan_2015
OP090347_Viet_Nam_2021_03_25

ONB45601 Viet Nam_2021_08_31
ON911789.1-Vietnam_China-2019
OP090351_Viet_Nam_2020_10_17 .
OP090346_Viet Nam_2021_01_29 > Genotype I
MG894867.1-Cambodia_Taiwan-2015
DENV-1-PN37
°f MG738066.1_1-China-2017
LC428076.1-VietNam-2017
b KT825033.1-Vietnam-2014
JX003687.1-Vietnam-2014
' MZ618894.1-Now_Caledonia-2013
MW265698.1-New_Caledonia-2013
1D11-AY732481-Thailand-1982
1D11-AY732483-Thailand-1981
1D11-AF350498-China-1980

1D11-ABO74760-Japan-1943
1D11-EUB48545.1-US_Hawai 1944
1D11V-D00504.1-Caribbean_Mexico-924-1983
1D11V-D00505. 1-Caribbean_Arubad95-1985 .
1D11V-D00502.1-Thailand-AHF82-1980 Genotype IV
1D11V-AF425627.1-Philippines-1974
rD1IV-AF425611.1-Australia-1983
100 1D1V-AY732474-Thailand-1980
100 T T1v-Av782476 Thailand- 1980 } Genotype V
1D1V-JQ922544.1-DENV-1_IND_631288_1963
rD1Il-EF457905-Malaysia-1972  Gienotype I11
q 91— (D1II-AF180817-Thailand-1964 } Genotype 11
1D111-JQ922547.1-DENV-1_THAI_606147_1960 S /NOLYPE
D1VI-KR919820-By 14 Genotype VI

0.03

The result showed that these Vietnam samples PN37 and PN40 were genotype 1, the most



common genotype circulating in Vietnam. PN40 clustered to other Vietnam strain 2020-2021.

Whereas PN37 related to China, Vietnam, and New Caledonia reported in 2013-2017.

Dengue virus 2 phylogenetic tree

97 LC410186.1-Thailand-2016
LC410188.1-Thailand-2017

KY672946.1-China-2015
MG895103.1-Malaysia-2015
LC410187.1-Thailand-2017
Kx357991 1-Myanmar-2015

LCMBIBA | Thailand-2016-005
MGBQSOS21 -Thailand-2013
MHO 0611 1 -China-2017 Genotype Asian-T
090397 | vwetNam 2020
MG737984.1-Vietnar
DV2AI_Thailand FJBSB452 2003
DV2AI_Malaysia_MS8455_X15434.1_1987
IDVZA\ |_Thailand_PUO-; 218 D00345.1_1980

DENV-
MK506263| -DENV-2-isolate_16681-2007
vDV2AI NC 001474.2-DENV2-1964-reference

3.1-DENV-2-strain-16681
85 {DV2AII-AFO38400 Newinea 1044 o
1DV2AI-GQ398268 Indonesia-1975 } Genotype Asian-I1
100 rDV2ASAM-HQ999999 2 i
rDV2AM-AS_PuertoRico_KF955363.1_1986 Genotype Asian-American
rDV2AM-AS_Vietnam_JNB19418.1_1988
82 DENV-2-R3

o Lcato190.1-
7¢| MN955670.1-Thailand-2018
MN955669.1-Thailand-2018
99 LC410191.1-Thailand-2017
MGB840593.1-China-2016
MG840598 1-China-2016

100 MK564479.1-China-2016
P DEv iy 20RO Genotype Cosmopolitan

100

DENV-2-PN27
MN982901.1-Australia-2019

MH173164.1-Indonesia-2016
rDV2C_Indonesia_GQ398259_1976
rDV2C-GQ398258-Indonesia-1975
rDV2C_Indonesia_1051_L10044.1_1976

rDV2C_BurkinaFaso_EU056810_1983

rDV2C_India_MW946478_1974
rDV2C_Malaysia_P7-863_AF231716.1_1969

rDV2AM-GQ868592-Colombia-1986 } Genotype American

The result showed that Vietnam virus PN22 and PN27 were genotyped to Asian-I and
Cosmopolitan, respectively. PN22 virus related to China strain 2017 and Vietnam strain 2020.
PN27 virus related to Australia strain 2019 and Vietnam strain 2020. The control samples R1,

R2 were genotyped to Asian-I and R3 was Cosmopolitan.

[vi] Cell cultivation and virus isolation
To isolate dengue virus, the positive patient sera were inoculated to Aedes albopictus-derived
cell line C6/36 then incubated for 1-2 weeks. CPE were observed daily.

C6/36™ cultivation
Working media preparation

1. Leibovitz L15 containing 10% FBS, 0.3% TPB 1000 ml
0 Leibovitz L-15 Medium 800 ml
o FBS 100 ml
0 3% Tryptose phosphate broth (TPB) 100 ml

2. Leibovitz L15 containing 2% FBS, 0.3% TPB 1000 ml
0 Leibovitz L-15 Medium 880 ml
o FBS 20 ml
0 3% Tryptose phosphate broth (TPB) 100 ml



1) Aspirate the supernatant from culture flask of 80-100% confluent cell

2) Wash cells with 5 ml for T25 (10 ml for T75) of 1X sterile PBS

3) Add 1 ml 0.25% trypsin-EDTA and gently swirl until solution cover the cell
monolayer, place in 37° incubator), gently hit the flask against your palms until cells
detach (3-5 min)

4) Add 4-5 mL media and mix well then transfer to 15 ml centrifuge tube.

5) Spin at 1200 rpm 3 min

6) Discard supernatant

7) Resuspend cell pellet with 5 mL of 10% L15 (working media 1.), pipette up and
down to dissociate cell clumps
8) Add 1 ml of cells to 14 ml of L15 media (1:5-1:10 dilution) per flask and

incubate in 28 °C incubator for 3-5 days until ~80 % confluency

Dengue virus inoculation

C6/36 preparation in 12-well plate

1) Subculture 80 % confluency C6/36 to cell suspension

2) Determine cells number and viability

3) Prepare cell suspension at density 1.5 x 10° cell/ml by dilute the concentrated
cell suspension with 10% L-15 then seed 1 ml per well to 12-well plate

4) Incubate in 28 °C incubator for overnight

Inoculum preparation and infection

1) Prepare patient serum dilution
o Dilution 1:50 30 ul serum + 1470 ul 2% L-15
then filtrate with 0.45 um filter
o Dilution 1:100 750 pl 1:50 serum + 750 pl 2% L-15
o Dilution 1:200 750 pl 1:100 serum + 750 ul 2% L-15
o Dilution 1:400 500 pl 1:200 serum + 500 ul 2% L-15
Keep the diluted sera on ice
2) remove the supernatant from 12-well plate of 60-70% confluent C6/36
3) add 250 ul new 2% L-15 to each well
4) add 250 pl of the diluted sera to each well or 250 pl of 2% L-15 to mock as

follow

1:50 1:100 1:200 1:400
1:50 1:100 1:200 1:400
Mock 1:100 1:200 1:400

5) Incubate in 28 °C incubator for overnight then remove viral inoculum and
replace with 1 ml 2% L-15 to each well. Continuedly incubate.
6) Collect culture supernatant at 5-7 day-post infection and add 1 ml new 2% L-15



7) Collect culture supernatant at 10-14 day-post infection.

*3 C6/36 is a cell that supports the growth of flaviviruses. Based on this, the process of

isolating and increasing the virus was conducted.

Dengue virus CPE in C6/36

B Ser I
; ?g“;‘ -‘\x

- "'.

(DENV1)

To determine the viral quantitation in cell culture, the cell culture supernatant were collected
at 6-7 days post infection and extracted for RNA using QIAGEN viral mini kit then RNA were
conducted for RT-real time PCR base on SYBR method.

[VI] RT-real time PCR

Primer
Forward >DN-F 5' CAATATGCTGAAACGCGAGAGAAA 3
Reverse >DN-R 5 CCCCATCTATTCAGAATCCCTGCT 3'

Mastermix

Reagents Volume (pl) /Reaction

2X One Step SYBR RT-PCR Buffer 4 6.25
PrimeScript 1 step Enzyme Mix 2 0.5
PCR Forward Primer (10 u M) 0.25
PCR Reverse Primer (10 u M) 0.25
Rox reference dye 0.25
RNase Free dH20 2.5
total 10

Instrument: QuantStudio™ 3 System

Reverse Transcription step

42 °C 5 min 1 cycle




95 °C 10 Sec 1 cycle
PCR reaction step
95°C 5 Sec, 60 °C 34 Sec 40 cycles

Melting step* (*optional step)

95 °C 15 Sec , 60 °C 1 min (increment

0.1°C/s), 95 °C 15 Sec

Preparation of Standard curve
Using known titer of extracted viral RNA (DENV-2 strain 16681: 1.5x108 copies/ml)

Dilute iniatial known titer of viral RNA with Rnase free dH,O by 10-fold serial dillution for 7

dilutions (1.5x107 - 1.5x10!)

Result
Sample Name | Task Reporter CT Quantity Tml
DV2-PN22 UNKNOWN SYBR 21.75 1.89E+04 84.86
DV2-PN27 UNKNOWN SYBR 15.28 1.32E+06 84.58
DV1-PN37 UNKNOWN SYBR 11.84 1.27E+07 83.59
DV1-PN40 UNKNOWN SYBR 15.97 5.38E+05 83.57
Results
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Amplification Plot

Melt Curve Plot

(2) To prepare the whole genome template for NGS sequencing, The sample with efficient
RNA were amplified for the whole genome using two step RT-PCR.

[VII] RT- PCR using Super script IV

The following is a flowchart of the experiment

1. Anneal primer to template RNA

Fragmen | RT primer Sequence 5'-3'

t

DENV1- | dlal0® TCTCTCYGGCTCRAAGAGGG

5

DENV1- | dla5B® TTTGTCGGTCTGGGGGGGTATAGAACCTGTTGATTCAAC
3 RGC




DENV2- | DV2RT6817
5 b
DENV2-

TGCGGCCACCACTGTGAGGATGGC

3T DV Rvb | AGAACCTGTTGATTCAACAGCACC

Combine the following components in a reaction tube

Component Volume/Reaction
2 uM gene-specific reverse primer 0.5 ul

10 mM dNTP mix(10 mM each) 0.5 ul

Template RNA 2 ul
DEPC-treated or nuclease-free water 3.5 ul

Mix and briefly centrifuge the components
!
Heat the RNA-primer mix at 65° C for 5 minutes, and then incubate on ice for at least 1

minute.

2. Prepare RT reaction mix
Vortex and briefly centrifuge the 5 X SSIV buffer
!

Combine the following components in a reaction tube.

Component Volume/Reaction
5 X SSIV buffer 2 ul
100mM DTT 05 ul

RNaseOUT Recombinant RNase Inhibitor 05 ul

SuperScript IV reverse Transcriptase(200U/ | 0.5 ul
)

3. Combine annealed RNA and 3.5 pulof RT reaction mix
4. Incubate reaction 50° C for 20 minutes and 80° C for 10 minutes and then incubate on
ice for at least 1 minute and add 0.5 u1 of RnaseH.
5. PCR amplification
Then cDNA were amplified using the protocol mentioned previously in [ii] PrimeSTAR

GXL DNA Polymerase by using the primer as following



PCR primer Binding Sequence 5'-3'

position

DENV-1 5’fragment PCR amplified size 6 kb

d1s1C? 1F GATGAGGGAAGATGGGGAGTTGTTAGTCTACGTGGAC

dlal0® 6061R TCTCTCYGGCTCRAAGAGGG

DENV-1 3’fragment PCR amplified size 5.5 kb

dl1s122 5211F AAATGGCAGAGGCGCTCAAGGG

dlab5B® 10735R TTTGTCGGTCTGGGGGGGTATAGAACCTGTTGATTCAACRG
C

DENV-2 5’fragment PCR amplified size 6.8 kb

T7-5TDVFwClal 1F GGCATCGATTAATACGACTCACTATAGAGTTGTTAGTCTACG
TGGACCGACAAAG

DV2RvNhel6731Notl> 6731R GGCGCGGCCGCAGCAAAACTATGAGAAAAAACTCCA

DENV-2 3’fragment PCR amplified size 4.2 kb
DV2FwClal6608Nhel®  6608F GGCATCGATAGGGAAGATGACCCTGGGAATGTG

3T-Notl DV Rv® 10723R  GCCGCGGCCGCAGAACCTGTTGATTCAACAGCACC

M = 1kb plus Quick load ladder (NEB)
1 =DENV-1PN37 5° fragment

2 =DENV-1PN37 3" frapment

3 =DENV-1PN40 5" fragment

4 =DENV-1PN40 3° fragment
5=DENV-1PN22 5’ fragment

6 =DENV-1PN22 3’ fragment
7=DENV-1PN27 5" fragment

8 =DENV-1PN27 3’ fragment

10k
Ekb!
Skb
3kb

[Result]
The amplified product of 5" fragment and 3’ fragment was purified and combined then used

as the template of NGS library preparation.
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