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Vétodos de analise de DNA convencionais

Microssatélites (STR)

4 repeats
I I

DNA segment, 2-6 bp
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—GATA|GATA|GATA|GATA

l Tandem Repeat Expansion

—GATA|IGATAGATAIGATA|GATA|IGATA—
| |

6 repeats

Adaptado de: DOI: 10.1186/s13059-021-02447-3
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LimitacOes dos marcadores STRs somente

enguanto fragmentos

Sensivel a degradacao
Nao é capaz de distinguir alelos isométricos
Artefactos de PCR:

o Fragmentos “Stutter”

o Amplificacédo preferencial de alelos menores

Interpretacao de misturas complexas

00000

|4:} (’ ) 28 .3'l 35 ']4( |7: 7
15 7 9 1518
16 30
| - £ i E— . piessy | e e |
315 ‘
6600
4400
|l L T}
ol A Al A A A l.l'lA'%A* PUILTYIV MJ'L‘ A
IJI’ 6.8‘ ZXI-‘BI 35 I4l 17’ S 7| 10 ‘ 15
15 7]9.3 29 15/18 8] [12
16 30
[ oasssy [ PentaE ]
i Lo-ald BE . AN i o REROL e SO
12°OO| [
| |
4000:
o A ﬂ A 1_1 - .Jl A A 4 AL
Gs (=)
17

Andlise de STR por eletroforese capilar
Adaptado de DOI: 10.4238/gmr.15037547



Sequenciacao de Sanger

Vantagens

e Meétodo de referéncia 600 601 602 603 604 605 606 607 608 609 610 611 612 613 614 615 616 617 618 619 620

« Altamente preciso

 Estabelecido em todo o mundo
l
Limitacoes

» Ineficiente para sequenciar muitos
fragmentos



Em que consiste as tecnologias de NGS

Next Generation Sequencing

@
Genome Sequencing

Whole genome
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Coverage: All genes and non-coding DNA
Acuracy: Low

Time: Longest turnaround time

Cost: Most expensive

Depth: >30X
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Coverage: 10-500 genes

Acuracy: High

Time: Rapid turnaround time (few days)
Cost: Most cost-effective

Depth: >500X

Sequenciacao Massiva Paralela (MPS)

» Capaz de analisar multiplas regides genéticas
» Mdltiplas amostras em simultaneo

» Sensibilidade e preciséo elevadas

» Maior robustez em amostras degradadas

« Distincéao entre alelos isometricos

» Analise de todos tipos de marcadores



Em que consiste as tecnologias de NGS

Eletroforese Chip
Capilar typing
STR Sim Nao
Indel Sim Limitada
SNP Limitado Sim
Microhaplétipos Nao Nao

NGS
(MPS)

Sim
Sim
Sim

Sim

Sequenciacao Massiva Paralela (MPS)

Capaz de analisar multiplas regifes genéticas
Multiplas amostras em simultaneo
Sensibilidade e precisao elevadas

Maior robustez em amostras degradadas
Distincdo entre alelos isométricos

Analise de todos tipos de marcadores



O que sao Microhaplotipos
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Adaptado de DOI: 10.1016/j.fsigen.2019.06.022
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mh15KK-095
MHA-15

mh14KK-101
MHA-14

mh18KK-293
MHA-20

mhO6KK-026
MHA-06

mh17KK-077
MHA-19

2 ou mais SNPs
Pequenas sequéncias (<200bp)

Baixa taxa de recombinacéao (haplo6tipo)



Introducao aos Microhaplotipos

Sanger
.
sequencing
150 1006 1902 1932 1956 1970 2001 2024 2047 2070 2093 2116 2139 2162 2108 200 221 2254

||||...||I|.|..'..||l||n.a..|.||||l

N‘HSO 151152 153 154 lSS l“ 157 150159 160 161 162 163 164 165 166 167 160 165 170 mm 173 194 175 176 177 196 175 160 0l d 1&2 M)

D SN St &

A
1

J J
i1/ | | f\ ‘ A N |’ v'
| .‘ f\ \ A ‘ | \ |
| ' /| \/\/ . | |
J |

\ | ! | \ \ f \
\f-"‘s*-s-/\ ‘4—_—.-‘-1»-—‘"4‘—‘11 \. ..».L- .__,J-‘-laiﬁ.i&..‘f AR VA SR SR TEG SRS B VA

CG AG AG

One of the 16 possible haplotypes at a four-SNP site
(total of 136 different genotypes)

Massively
Parallel
Sequencing Tadass CHCHGHA/|

....... G G._.A_.G

Unambiguous SNP phase




Microhaplotipos vs STRs
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Vantagens relativamente aos STRs:
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Aplicacdes dos Microhaplotipos em Genética
Forense

ancestry prediction
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Estudo de Microhapl

Completed Runs & Reports

Reports : Auto_user_GSS5-0850-10-20230718-MH74-RN-HAC-2_147

Summary

Unaligned Reads

Aligned Reads

OutputFiles

Plugins
HID_Microhaplotype_Research_PluginV1.5
HIDGenotyper-2.3

Details

otipos no SGBF-S

Upload to IR ~ Plugins v Report Actions v Download PDF v
Summary
Run Name Pun Date Projects
user GSS5-0850-10-20230718-MH74-RN-HAC-2 Jul 20 2023 20230718-MH74-RN-HAC
Report Name Report Date Notes
Auto_user_GSS5-0850-10-20230718-MH74-RN-HAC-2_147 Jul 20 2023
Unaligned Reads
2.83G 108 14,959,103 189 bp 185 bp 174 bp
Total Bases Key Signal Total Reads Mean Median Mode
95 % 42 % Read Length
.' ' ISP Loading ' 'l Usable Sequence

ISP Density

Chip well details

95% [EEELEELE 5%
Loading Empty Wells

100% [ESRLLELD) 0%

Enrichment

No Template

54% [REEFARIGE 46%

Clonal Polyclonal

77% [PEEEERUE]
Final Library

1% Test Fragments
2% Adapter Dimer
20% Low Quality
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Estudo de Microh

converge

aplotipos no SGBF-S

Select Sample ~
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Sample II | Case ID: | Sample Type: Unknown
Profile CGQ: Sample CGQ: Secondary Analysis Review: Batch ID: Batch-1020
Status: Processed Created Date: Oct-11-2023 6:44:55 PM Last Modified Date: Oct-11-2023 6:53:47 PM Created Byi |
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SNPs de identidade

Locus Y | Position Y | Genotype Y | Coverage i Aloielerq o G Coi et Qc-Y | Exclu® I1GV
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SNPs do cromossoma Y

b \
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Painel de STRs por NGS
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Distincao de um alelo isométrico

Allele Status Coverage Sequence

30 R 2 [TCTAJ4[ITCTG]6 |TCTA]3 TA [TCTA]3 TCA [TCTA]2 TCCATA([TCTA]12
30 [ MEE [TCTAJ6)[TCTG]5 [TCTA]3 TA [TCTA]3 TCA [TCTA]2 TCCATA([TCTA]11
D21511
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Combinacao de Marcadores

Allele Status Coverage Sequence Long Sequence Ref/Alt  RSId's SNP/Indel Location
12 4 [ EESEE [TCTAJ1 [TCTG]1 [ VWAICE12)-chr12-hg19 6093143-6093210 [TCTA]1 [TCTG]1 [TCTA]1 [TCTG}4 [TCT/
[TCTAI1
[TCTG)1
[TCTAN VWA[CE12}-chr12-hg19 6093143-6093210 [TCTAJ1 [TCTG]1 [TCTA]1 [TCTG4
5665 -
12 [TcTGl4 [TCTA]3 TCCA[TCTA]1 6093136-G we |TeEEReR -
[TCTAJ3
TCCA[TCTA]1
15 4 R s [TCTAJ1 [TCTG]1 | VWAICE15]-chr12-hg19 6093143-6093210 [TCTA]1 [TCTG]1 [TCTAJ1 [TCTG]4 [TCT/
[TCTAJ1
[TcTe)
i, P Egg]]l VWA[CE15]-chr12-hg19 6093143-6093210 [TCTA]1 [TCTG]1 [TCTA]1 [TCTG)4 AG | rs75219269 Py =31
[TCTAJ3 TCCA[TCTA]3 TCCA 6093136-G
[TCTAI3
TCCA[TCTA]3
TCCA
vWA AN: Analysis Settings
7000 Expected Allele Number: 1-2 Global Parameters
6000 OL: Left Anchor Length : 15
5000 Expected Allele(s) : [10,11,12,13,14,15,16,17,18,19, 20,21, 22, CofE ARGHor Toloranca 2
4000 23,24,25,152,18.2] Right Anchor Length - 15
3000 Deviant(s) : Right Anchor Tolerance : 2
20004 Below PHR Use Forward Reads : True
. Threshold (Coverage): 1845 Use Reverse Reads : Tiue
0
a “ Allele(s) : STR Threshold



Perspetivas futuras

Desafios na implementacéo da sequenciacdo NGS no laboratoério

« Otimizac&o de protocolos

« Validacdo dos métodos

« Célculo de frequéncias alélicas na populacao

« Criacéo e/ou adaptacao de ferramentas de analise bioinformaticas adequadas a dados de NGS

 Armazenamento a longo prazo de dados de NGS
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