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What is ancient DNA (aDNA) ?

- ancient = before the fall of Roman Empire
- extracted from ‘old’ remains (bones, tooth, soft
tissue)

adapted from K Prifer et al. Nature 000, 1-7 (2013)
doi:10.1038/nature12886
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What is ancient DNA (aDNA) ?

- ancient = before the fall of Roman Empire

extracted from ‘old’ remains (bones, tooth, soft
tissue)

It is degraded.

It is modified.

. . adapted from K Priifer et al. Nature 000, 1-7 (2013)
It is contaminated. d0i:10.1038/nature12886
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What is ancient DNA (aDNA) ?

- pedal toe phalanx, Neanderthal Individual
-~ 50000 years old

- Extraction, Amplification, PE - Sequencing (lllumina)
-~ 70 % endogenous DNA

adapted from K Prifer et al. Nature 000, 1-7 (2013)
doi:10.1038/nature12886
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What is ancient DNA (aDNA) ?

- pedal toe phalanx, Neanderthal Individual
-~ 50000 years old

- Extraction, Amplification, PE - Sequencing (lllumina)
-~ 70 % endogenous DNA

|

What about the other 30 % ?

adapted from K Prifer et al. Nature 000, 1-7 (2013)
doi:10.1038/nature12886
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1. Quality assessment
- fastqc reports
- multiqc report

MPI - EA
FTP server D D

DATR SOURCE:
Prifer K., & Racimo, F. et al. The
complete genome sequence of a - 33 BAM-Files
Neandertal from the Altai - unmapped ref GRCh37
Mountains (2013). - 300 GB
MNature. 505.
10.1038/nature12886.

2. Quality enrichment
-fastp
-fastqc

P

file.bam

VN

Pairs Merged Pairs Singletons
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1e6 PE Read Counts Before and After Trimming

3d 8 €400 6NS
3d L €400 6NS
3d 9 €400 6NS
3d 5 €400 6NS
3d ¥ €400 6NS
3d € €400 6NS
3d ¢ €400 6NS
3d T €400 6NS
3d 8 8900 6NS
3d L 8900 6NS
3d 9 8900 6NS
3d 5 8900 6NS
3d © 2900 6NS
3d £ 2900 6NS
3d 7 8900 6NS
3d T 8900 6NS
3d 8  INS
3d L INS
3d 9 7 INS
3d S Z INS
3d £ 7 INS
ad Z 7 INS
3d T Z INS
3d 8 T INS
3d LTINS
3d 9 T INS
3d S T INS
3d £ T INS
3d Z T INS
3d T T INS
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I Before
I After

PE (2x)
TOTAL

M

35,876,296

After Filtering

1,293,551,377

1,365,303,969
I

10 nt

1e7 Merged Read Counts Before and After Trimming

24
20 nt

Adapter Trimming

3slie” 8 ££00 6NS
3SNe” £ €400 6NS
3SlE 9 ££00 6NS
3slie 5 ££00 6NS
3sSlie” + ££00 6NS
3512 £ ££00 6NS
3s5le” Z ££00 6NS
3SIE T ££00 6NS
3SHE” 8 8900 6NS
3Sle £ 8900 6NS
3Slie 9 2900 6NS
3slie” 5 2900 6NS
3s5le” + 2900 6NS
3slie” € 8900 6NS
3Sle Z 2900 6NS
3slie T 2900 6NS
3slie” g Z NS
3slE” £ Z NS
3518 9 Z INS
3sle” 5 Z INS
3sle” £ Z INS
3sle z Z INS
3slie 1 Z LNS
3sie” 8 T INS
3slE” LTINS
35ie” 9 T £NS
3slie” § T INS
3sle” £ T INS
3sie” Z T LNS
35ie T T LNS

Low complexity Filtering

I Before
- After
PolyX Trimming >

Fastp parameters:
Phred >
Length >

PE (2x)
TOTAL
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Thank you for your attention!
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Fastqc Reports
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Summary

@ Basic statistics

&g,ﬁPer base sequence quality
@Per tile sequence quality
@,QBMMMVM
-/@_:_%Per base sequence content
@Be_r_s_e_guence GC content
@) Per base N content
@Sﬂuence Length Distribution
@&;uence Duplication Levels
QOverregresented sequences
@Aﬂpter Content
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Quality Reports indicate artificial Sequence Content

FastQC - Before

Sequence content across all bases
%T
%C

1234567891213 18-19 24-25 30-31 36-37 42-43 48-49 54-55 60-61 66-67 72-73 78-79 84-85 90-91
Position in read (bp)

180000

160000

140000

120000

100000

80000

60000

40000

20000

GC distribution over all sequences

GC count per read
Theoretical Distribution

0246811 15 19 23 27 31 35 39 43 47 51 55 59 63 67 71 75 79 83 87 91 95 99
Mean GC content {%)
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Summary

@Basic Statistics

@Per base sequence guality
@Per tile sequence quality
@Mw&litsfm
@Per base sequence content

@Per sequence GC content
@Per base N content

;é;\';}Sﬂuence Length Distribution

@Sﬂuence Duplication Levels

@Overrepresemed sequences
@ﬂmer Content
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Quality Reports indicate artificial Sequence Content

FastQC - After

Sequence cantent across all bases

)O()?-«
AIARANNRAAE]
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Position in read (bp}
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GC distribution over all sequences

GC count per read
Theoretical Distribution

0246811 15 19 23 27 31 35 39 43 47 51 S5 59 63 67 71 75 79 83 87 91 95 99
Mean GC content (%)
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Ancient DNA is commonly:

+ H20

. 5 — NH3 /&

modified H

degraded |

5' Altai Neandertal (L9198,19199,19302,L9303) 3
os
GA

contaminated g

s — Other
03s

o
-

0.5

Frequency
o

o 1 2 3 4 5 5 4 1 2 1

Position in Sequence

adapted from: K Prifer et al. Nature 000, 1-7 (2013); doi:10.1038/nature12886; supplements Figure S5a.3
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Exact Adapter Matches Per Fastq File (Before Trimming) Exact Adapter Matches in SN7_1_1 (After Trimming)

6 | . 3 .
10° 1 . pairl 1071 mmm pair1
] pair2 g pair2
. ] EE single 1 = allsE
10" 4 EEE merge ]
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= 10?1 —=
i 102 4
10% 4 ]
107 4 1
L I T T T T T T T T T T T T T
& 3 & 3 & 3 & 3 t“b & 3 & 3 & 3 & 3
gt‘b & 5‘ 5‘ T4 s ) ﬁ& # 5‘ \,5‘ s
’ ’ ’ A e ’ ’ s N s '
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AN A R R R A AR AR APV R R R R R AN AR AN
185 AATGATACGGCGACCACCGA IVYOIVOVVINIOIIVLIV IOV 156
. s |
&
g % ACACTCTTTCCCTACACGAC 915VD 199VDLLIVINIDIOL
S
AATGATACGGCGACCACCGAGATCTACAC ACACTCTTTCCCTACACGACGCTCTT JYVOIVOVVOYIIDINLVIOVDYL D1¥I199WILLIVOVIOLOL
AATGATACGGCGACCACCGAGATCTACAC ACACTCTTTCCCTACACGACGCTCTTCCGATCT] TCGGAAGAGCACACG TCTGAACTCCAGTCAC ATCTCGTATGCCGTCTTCTGCTTG
g Standard Illunina TTACTATGCCGCTGGTGGCTCTAGATGTG TGTGAGAAAGGGATGTGCTGCGAGAAGGCTAGA CTAGCCTTCTCGTGTGCAGACTTGAGGTCAGTG TAGAGCATACGGCAGAAGACGAAC
2 double indexed library ==
z
]
5 single-stranded
:,‘ double-indexed library AATGATACGGCGAC CACCGAGATCTACAC ACACTCTTTCCCTACACGACGCTCTTCC i = | AGA TCGGAAGAGCACACGT CTGAACTCCAGTCAC ATCTCGTATGCCGTCTTCTGCTTG
TTACTATGCCGCTGETGGCTCTAGATGTG TGTGAGAAAGGGATGT GCTGCGAGAAGG LEC TCTAGCCTTCTCGTGTGCAGACTTGAGGTCAGTG TAGAGCATACGGCAGAAGAC GAAC
? ACACTCTTTCCCTACACGACGCTCTTCC
&
H § ACACTCTTTCCC TACACGACGC TCTTCCGATCT GATCGGAAGAGCACACGTCTGAACT CCAGTCAC
T =
&
‘? LOLOVOVYYS0DYIO19I19INONO0S T 131¥93711519919199V9V) LIOWOOLIVOLS
2
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logyp (counts)

Exact Adapter Matches Per Fastq File (Before Trimming)
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Exact Adapter Matches in SN7_1_1 (After Trimming)

insert

. 3 .
= pairl 107 1 mem pairl
pair2 1 pair2
E single 1 alisE
EEE merge ]
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¢ P V7 , “‘\,/ P “:}-/ «g/ ,bﬁf ’ A A 2 ; “)-/ ’ “’.}/
DL R U AN AN A A AR R R R AR A | T AN
AATGATACGGCGACCACCGA IVVOIVOVYIVIDOIVLY IOV 156
0
z
=
g % ACACTCTTTCCCTACACGAC 915¥7 199VD LIV 39191
3
Indexing primer PS AATGATACGGCGACCACCGAGATCTACAC ACACTCTTTCCCTACACGACGCTCTT IVVOIVDVVIVIODIVLVIIVEVL DI9VIL90VILIIVOVIOLOL Indexing primer P7
= AATGATACGGCGACCACCGAGATCTACAC ACACTCTTTCCCTACACGACGCTCTTCCGATCT| TCGGAAGAGCACACGTCTGAACTCCAGTCAC ATCTCGTATGCCGTCTTCTGCTTG standard I"um i na
g Standard Illumina TTACTATGCCGCTGETGGCTCTAGATGTG TGTGAGAAAGGGATGTGCTGC GAGAAGGCTAGA CTAGCCTTCTCGTGTGCAGACTTGAGGTCAGTG TAGAGCATACGGCAGAAGACGAAC
2 double indexed library e
£
5 single-stranded .
2 P ATrary AATGATACGGCGAC CACCGAGATCTACAC ACACTCTTTCCCTACACGACGETCTTCC AGATCGGAAGAGCACACGT CTGAACTCEAGTCAC arcrceTaraecerertereeris  §§ D N A I 1 b ra ry

TGTGAGAAAGGGATGT GCTGCGAGAAGG

primers
I
4

Sequencing

cL72

Insert read forward

Index read PS

ACACTCTTTCCCTACACGACGCTCTTCC
ACACTCTTTCCCTACACGACGC TCTTCCGATCT GATCGGAAGAGCACACGTCTGAACTCCAGTCAC

lQleVBIQSLQHBMB_i‘\%\\, 121¥93311313919193VOVI L1OWODLIVOLD
(4

adapted from MT. Gansauge , M. Meyer, Methods in Molecular Biology(2019), https://doi.org/10.1007/978-1-4939-9176-1_9

Index read P7

Maximilian Arlt
16



Increasing resolution - coverage depth plots on MEGAHIT viral candidates

k105_546_flag=1_multi=49.0000_len=736 k105_75_flag=1_multi=11.0000_len=612 k105 506 flag=1 multi=810.0000 len=605
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