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Polymerase chain reaction (PCR)

chionof<511111111111111111113
intéerest A1 0000313098308 0115
(' 98°C
5 ] .
EEEEEEEEEEEREEREEEE] Denaturation
3 Q Temperature is increased

w

=K
R >l 0100000202230 31333, toseparateDNAstrands

\
l 48 to 72°C

>
A\ e ®®(

— ¢ mEEs
== Sl]l]]]]1]]]]]]l]1]13 ,,nnealng,
B i 3 5 Temperature is decreased
Template g Primer ., Primer to allow primers to base
DNA strands pair to complementary

e I

DNA template
l 68 to 72°C

) o 2 X .
“L>51||11||| IEBEERE! Extension
Nascent LR R SRVA Y S 5" Polymerase extends
DNA strsa: ds < S — primer to form nascent
5' 7"F\’7'T’TT 3'  DNA strand
3 5T 5

w

Istcycle —> 2ndcycle — 3rdcycle —> 4thcycle ---------- > 30th cycle
PRRRERRRRRRRRRRERENY FRERERRRRERARREIRN Brasaanasinaninanng Brassansnanansnanig
TOOOOOOOOOT  DOCOOOOOOOD DOOOOOOOOON DOt 23! =2 billion copies

. I
2?=4copies IIIIIMN IOOIOMON IO
2’=8copies T IO

IO OO Exponential

24 = 16 copies Amphﬁfatnon
e Process is repeated, and
T the region of interest is
OO amplified exponentially
OO
T

PCR using the Mitochondrial cytochrome c oxidase subunit | (COIl). For the P i
identification of critical species of Bemisia tabaci. (Asia Il 1, Asia |l 6)




Electrophoresis, Library preparation and
seguencing
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Library is a pool of DNA fragments with adapters attached. Adapters are designed to interact with a specific sequencing
platform, either the flow-cell surface



Analyzing Data using Binformatics

Bioinformatics is the use of computers to analyze biological information, especially genetics and genomics

information.

Raw data
acquisition

Real-time basecalling

Pipelines with five simple steps.

Primary
QC data analysis

{'}Eﬂ'ﬂmmEﬂdEd} e.g. aﬁgﬂmeﬂfﬂ
tlassification

Secondary
data analysis

e.g. assembly,
variant calling, expression

Analysis
complete




Basecalling and QC control

MinKNOW produces FAST5 (HDF5) files and/or FASTQ files, according to your preference. FAST5 files contain raw signal data that can be used for basecalling and calling base
modifications, such as methylation.

A QUALITY SCORE

The quality score is calculated as basecalling is performed on your device. Quality score is measured on the logarithmic PHRED scale. Reads that fall below the
minimum value of 8 will be classified as failed reads. You can alter the accepted minimum quality score in MinKNOW.
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Data Output
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Alignment data

The first phase (Alignment) involves aligning or mapping the reads to the reference genome. From the NCBI gen
Bank

: Reference Genome Sequence
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Control to the assemble
* Qualimap using the files SAM and BAM.

Coverage across reference

SAM File - Header
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Assembly and polish the samples
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>VIT_ _20180011g03530.1
AATTAAGCATAAATACTCACTCTITACCCCCTTATITICTITATCTICTCATCACTTITTIGGTGCGAAG
GACCATCAGAACAAGCTCGCAATCGCTOTAGGGOCTTICTTOGCAAGGCATGCAGCCAAGACTGCATCA
>VIT_20150011g03540.1
CAGCTAGCCCTGAAGCTTAAACOCTAGCCGCTTTAGCACAAACAGCTGTAGTCACCGOCCCACAAACACT
AGOCTCIGAGACACCACCTCAAACCTTITCCACTTAAATACACATCCCTCACAOCCCTTTITICAATTC
>VIT_201s0011g03550.1
CATCGCAAAGCTGCGAACGCCGATCCTGTGCGATTIGOTGGCTAACTGCTAGCTTGAGCTAAATTTGACAGTGAA
COCCAAATOGOGTAAAACACTAAGGCTAGAACTAGCAATACCACTGTTCTTICTCATCACGTCGGGCCCA
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NCBI

The National Center for Biotechnology Information advances science
and health by providing access to biomedical and genomic information.

https://www.ncbi.nlm.nih.gov/home/analyze/

>Barcodel?
GGTCATCCGGAAGTTTATGTTCTTATTTTACCAGGTTTTGGTATTGTTTCTCATTTAATTAGGAGTGAGGCTGGAAAGCTTGAAGTATTTGGC
AGATTAGGTATAATTTATGCTATAGTGACGATTGGCATTCTAGGTTTTATTGTGTGAGGTCATCATATATTTACTGTTGGAATAGATGTTGATACT
CGGGCTTATTTTACTTCAGCTACTATGATTATTGCTGTTCCGACTGGAATCAAAATTTTTAGGTGACTTGCTACTCTAGGTGGAATAAAGTCTA
ACATATTTAGTCCGCTTGGACTTTGGTTTGCTGGATTTCTTTTCTTATTTACTATGGGTGGATTAACTGGAATTATTCTTGGTAATTCTTCTGTT
GATGTCTGTTTACATGATACTTACTTTGTTGTTGCTCATTTTCATTATGTTTTATCTATAGGAATTATCTTTGCTATCGTGGGAGGTGTTATTTATT
GATTTCCAGTAATCTTGGGATTAACACTAAATAGTCATAGCCTGGTATCGCAGTTTTACATTATGTTTTTGGGAGTAAATTTAACGTTTTTCCCA
CAGCATTTTCTTGGGCTGAGAGGTATACCTCGTCGCTATTCAGACTATCCTGACTGTTACCTAATATGAAATAAAATTTCTTCTGCGGGGAGA
ATTTTGAGCATTATTTCTGTTATTTATTTTTTATTTATTGTCTTAGAGTCTTTACTTCTTTTGCGGTTAGTGGGTTTTAAGCTTGGTATAATTAGA
CATTTAGAATGGAAAATCAATAAGCCGGCTCTTAGGCATAGTTTTAAAGAGCTGTGTTTAA



https://www.ncbi.nlm.nih.gov/home/analyze/

Colab notebooks allow you to combine executable code and rich text in a single document, along with
images, HTML, LaTeX and more. When you create your own Colab. Colab, or "Colaboratory”, allows you to
write and execute Python in your browser, with

«Zero configuration required

*Access to GPUs free of charge

*Easy sharing

Whether you're a student, a data scientist or an Al
researcher, Colab can make your work easier.

‘

https://colab.research.google.com/?utm_source=scs-index#tscrollTo=-Rh3-Vt9Nev9
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