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cHIP-seq €

Denovo Sequencing < Around 100'000°000 short fragments (200-300bp) are grafted

to a special plate. One can sequence the first 36 bases of each
fragment by incorporating bases with fluorophores.
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Discovery of copy
number variations

2. Image Acquisition
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A flowcell consists of 8 lanes. Each lane can contain Each lage has 100 imaging positions, Each tile is imaged 4 times. 4 tile images. Topleft: normal size. Topright: 2x The imaging cycle is repeated 36 times.

one biological sample. Lane 3 is always reserved for called tileg, spaced in two columns Once for each fluorophore. Bottomleft: 50x. Bottomright 100x zoom. Between two imaging cycles we

a control sample (PhiX). Each spot is a short fragment (cluster) incorporate a new base.
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Because the lightpath for each of the filters Each cluster has 36 intensities for A, C, G and T. These intensities require further normalization because 30 |- i
is slightly different we must first align all images. a) certain molecules will run ahead or lag behind (phasing and pre-phasing) and o T s T 500 ’
. . . . op P A e T e e e
Afterwards clusters are identified and listed. b) there is crosstalk between the A, C, G and T channels.
This is done with Firecrest. Afterwards, the basecalling can be performed. This is done with Bustard. 10 | i
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GTCGCGTACCTGTGGTATAAGAGCTTTGGGCTTTCGCAGTCCCGACTAGTCTGAACTTACCCAGACTCCCAGTC TGTAGTGAATARGGTGAARAGATTTGGTTTGCCTCARACATCCCAGACGCCGCGCGGACCTCTGGAAGACGGTAAGACAGTCTGCG
CCGACTAGACTGAACTCACCCAGACTCCCAGTCTGT 15 L i
TTGTATAAGAGCTTTGGGCTTTCGCAGTCCCGACTA
TGGGCTTTCGCAGTCCCGACTAGACTGAACTTACGC 80
CTGTAGTGAATAAGGTGAAAAGATTTGGTTTGCCT
ACTTACCCAGAATCCCAGTCTGTAGTGAATAAGGTG -
GCTTTCGCAGTCCCGACTAGTCTGATCTTAGCCAGA =
GCGTTATAAGAGCTTTGGGCTTTCGCAGTCCCGACT 10} -
I TGTAGTATAAGAGCTCTGGGCTTTCGCAGTCCCGAC o 70
A GTCCCGAGTAGTCTGAACTTACCCAGACCCCCAGTC
ACGCCGCGCGGACCACTGGAAGACGGTAAGACAGTC
—_— GTCTGTAGTGAATAAGGTGAAAAGATTTGGTTCGC 0
C — TGGTTTGCCTCAAACATCCCGGACGCCGCGCGGACT ]
I cefeceaccncemecamnan TCTGTAGTGAATAAGGTGAARAGCTTTGATTTGCCT 5 . = a0
A GAACTTACCCATACTCCCAGTCTGTAGTGTATAAGG ©
ACATCTCGAAGACGGTAAGACAGTCTGCG i 2
I _I_ I GGACATCTGGAAGACGGTAAGACAGTCGGCG |_| [ g
A B CGTACCTGTGGTGTAAGAGCTTTTGGCTTTCGCAGT — T
CTTTGGCAGTCCCGACTAGTCTTAACTTACCCAGAC olbrem e - e 50
ceeReTeTeTAeT MTMGgggMAAAAAgigggGgggTGCCTCAAACATCCCAGACG 0 5 10 15 20 = 30 35 40 %
TTTGGGCTTTCGCAGTCACGACTAGTCTGAACTTAC >
ACGCCGCGCGGACCTCTGGAAGACGGTARGRCTATC Occurrence of blank bases by cycle for file s_2_0035_rescore.txt B 40
GCTTTGGGGTTTGGCAGTCCCGACTAGTCTGAACTT i
AAGATTTGGTTTGCCTCARACATCCCAGACGCCGCG 20 . . . . . T T =
CTTTGGGCTTTCGCAGTCCCGACTAATCTGAACTTA Fa
CTCCCAGGCTGTAGTGAATAAGGTGARAARATTTGG
GACGGTAAGACAGTCTGCG a0
CCTCTGGAAGACGGTAAGACAGTCTGCG
GCCGCGCGGACCTCTGGAAGACGGTAAGACAGTCTG 15 F i
GTGAATAAGGTGAAAAGATTTGGTTTGCCTCAAGCA
GTCGCGTACCTGTGGTATAARAGATTTGGGCTTTCG
CGCCGCGCGGACCTCTGGAAGTCGGTAAGACATTCT _ 20
TCTGAACTTACCCAGACTCCCAGTCTGTAGCGAATA =
TGCCTCAGACATCCCAGACGCCGCGCGGACCTCTG @
CGCGGACATCTGGAAGACGGTAAGACAGTCTGCG g 10 f -
llumina ACCTGTGGTATTAGAGCTTTGGGCATTCGCAGTCCC &
TCGCGTACCTGTGGTCTAAGAGCTTTGGGCTTTCG 10
TGGTTTACCTCAAACATCCCAGACGACGCGCGGACC
TCCCAGACCCCGCGCGGACCTCTGGACGACGGTARAG
AAGGTGATAAGATTTGTTTTGCCTCAARACATCCCAG 5k i
CTAACCCAGACTCCCAGTCTGTAGTGAATAAGGTGA
TGGTATAAGAGCTTTGGGCTTACGCAGTCCCGACTA 0
TCCCAGACGCCGCGAGGACGTCTGGAAGACGGTAAG 0 g 10 15 20 o5 30 35 40
TTTCGCAGTCCCGACTAGTCTGAACTTACCCAGGCT
PO T C T T T AT AR GAC ATAAGGTGAARAGATTTGGTTTACCTCAAACATCCC o . . . . . . . CLUSTERS — 43377 Gycle Number
GCTGTCCCGACTAGTCTGAACTTACCCAGACTCCCA 0 5 10 15 20 25 30 35 40 4 or less [N 2 or less | 0 errors [N
TAGTCTGAACTTACCCAGACTCCCAGTCTGTAGTTA Cycle Number 3 or loss 1 or less | |

CGCGGACCTCTGGAAGACGGTAAGANRAGTCAGCG
ACCTTTGGAAGACGGTAAGACAGTTTGCG
AAGAGCTTTGGGETTTCGCAGTCCCGACTAGTCTGA

GTAGTCCCTACTAGTCTGAACTTACCCAGACTCCCA MCATCCCAGACGCCGCGCGG;ET;??T%G%G\J‘:{?;ner Van Belle Gerald generates Var|OUS error reports

Further data filtering is based on the ratio between . . a) % basecalls per base per cycle
the highest intensity and the second highest The short fragments can be aligned to a reference genome (yellow). The first program (Eland) allows for at most b) average intensities for each base per cycle

. C )
intensity. If the ratio C is smaller than 0.6 then two mismatches per fragment. The second program (PhageAlign) will find the best match for each fragment. c) statistics on base mismatches per cycle
)

the base can be considered unclean. d) % of read errors per base per cycle
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Im I ”“ I II IIII I I”“ II "ll I Imllll Il I I“ I I I ﬁ I I IIEI Il “" 3 | 3309228 814 304795 183 3624.897693 4065.390663 CG9282 605 ribosomal protein L24. [Source:Uniprot/SWISSPROT; Acc:Q9VIY6] =- 3 3
4 | 2776390 798 748760 965 1999.517867 3479.185464 CG7808  40S ribosomal protein S8. [Source:Uniprot/SWISSPROT; Acc:Q8MLY8] {3 |30
chreL. ‘ BZBUUU‘ 828500‘ BZQUUD‘ 829500‘ EBDDUU‘ BSUSUU‘ BSWUD‘ 831500‘ BSZDDD‘ 832500‘ BSSUUU‘ 833500‘ 834000‘ 834500‘ 835000‘ 835500‘ 5 3113478 1011 280139 448 2325.988348 3079.602374 CG11522 Ribospmal protein L6 CG11522-PB, isoform B [Source:RefSeq_peptide; Acc:NP_651876] ljﬁ | |1“
6 | 2726923 908 162726 265 2463.468883 3003.219163 CG6779  40S ribosomal protein S3. [Source:Uniprot/SWISSPROT; Acc:Q06559] n 2
1287 Langd 7 | 4340876 1458 499825 672 2272.629577 2977.281207 CG5502  60S ribosomal protein L4 (L1). [Source:Uniprot/SWISSPROT; Acc:P09180] o 9
8 7535847 2676 44729 1297 1908.023156 2816.086323 CG4264 Heat shock 70 kDa protein cognate 4 (Heat shock 70 kDa protein 88E). [Source:Uniprot/SWISSPROT;Acc:P11147] 2 2 -
9 | 5002990 1832 93038 491 2193.727077 2730.889738 CG1913  Tubulin alpha-1 chain. [Source:Uniprot/SWISSPROT; Acc:P06603] 7 %
£ 10 | 1953664 723 368017 260 2361.832146 2702.163209 CGB495 405 ribosomal protein $29. [Source:Uniprot/SWISSPROT;Acc:QOVHE9] 26 ”
- 11| 1995472 739 357882 755 1575.203481 2700.232747 CG1475  60S ribosomal protein L13A. [Source:Uniprot/SWISSPROT;Acc: Q9VNE9] s
3 57 Ke15-L7-36 12 | 1540676 576 369819 310 2156.314898 2674.784722 CG15697  Ribosomal protein 30 CG15697-PB, isoform B [Source:RefSeq_peptide;Acc:NP_732566] oh »
13 | 2251277 844 94166 510 1732.232644 2667.38981 CG4759  Ribosomal protein L27 CG4759-PA [Source:RefSeq_peptide;Acc:NP_651417] 2 2
14 | 1930520 736 306020 360 2040.638686 2622.98913 CG6684  40S ribosomal protein $525. [Source:Uniprot/SWISSPROT;Acc: P48588] 2l
0 15 | 3039445 1317 393818 1186 1371.659209 2307.854973 CG1883  40S ribosomal protein S7. [Source:Uniprot/SWISSPROT; Acc:Q9VA91] |2 P
- - 16 892566 403 221425 60 2406.028078 2214.80397 CG13874 General odorant-binding protein 56h precursor. [Source:Uniprot/SWISSPROT; Acc: Q9V8Y9] i 2l 1 Y
GGap Locations 17 | 2181894 1031 133 1 2114.367248 2116.28904 CG4800  Translationally-controlled tumor protein homolog (TCTP). [Source:Uniprot/SWISSPROT; Acc: QOVGS2] 20 |18
Gep 18 | 1268885 675 354140 856 1060.107773 1879.82963 CG2099  Ribosomal protein L35A CG2099-PA [Source:RefSeq_peptide;Acc:NP_649539] 19 aly
19 | 2227098 1204 41 1 1848.248133 1849.749169 CG9010  CG9010-PA [Source:RefSeq_peptide;Acc:NP_611172] 8 L "
FlyBase Nondating Genes 20 | 1542457 856 302438 157 1821.219151 1801.935748 CG7939 605 ribosomal protein L32 (Ribosomal protein 49). [Source:Uniprot/SWISSPROT;Acc:P04359] i1 1 H
RefSeq Genes 21 974040 562 494782 616 1246.877759 1733.16726 CG15693 405 ribosomal protein S20. [Source:Uniprot/SWISSPROT;Acc:P55828] 16 “ ¢
22 2965406 1752 131243 196 1589.655544 1692.583333 CG11901 Elongation factor 1-gamma (EF-1-gamma) (eEF-1B gamma). [Source:Uniprot/SWISSPROT;Acc:Q9NIHO] 19 13 Y
dock 23 | 1692571 1016 98866 103 1600.92672 1665.916339 CG2168  40S ribosomal protein S3a (C3 protein). [Source:Uniprot/SWISSPROT; Acc:P55830] ln i 4
dock 24 | 2088834 1261 585261 350 1659.897579 1656.490087 CG8592  Protein stand still. [Source:Uniprot/SWISSPROT;Acc:P92189] g il :
25 | 1772259 1086 1581858 327 2373.755839 1631.914365 CG6048  CG6048-PA [Source:RefSeq_peptide;Acc:NP_572282] ) i0 1
tlock 26 | 1149387 715 345676 834 965.1794706 1607.534266 CG10423  Ribosomal protein S27 CG10423-PA [Source:RefSeq_peptide;Acc:NP_651359] i § i
drongo m 27 | 1365852 881 108401 65 1558.406977 1550.342792 CG9354  RpL34b CG9354-PA, isoform A [Source:RefSeq_peptide;Acc:NP_649887] 0 : §
28 | 3280145 2441 526809 839 1160.656707 1343.770995 CG4863  60S ribosomal protein L3. [Source:Uniprot/Swis 100 g : i
drnnguﬂ(—%@.&.— 29 | 2528588 1914 276867 118 1380.637303 1321.101358 CG13436 CG13436-PA [Source:RefSeq_peptide;Acc:NP_61 g g 3
dron U—M 30 | 1839192 1463 206417 488 1048.492568 1257.137389 CG9429  Calreticulin precursor (CRP55) (Calregulin) (HACI 1 +[4 f
: 31| 1597329 1478 226519 4658 297.2372881 1080.736806 CG31196  14-3-3 protein epsilon (Suppressor of Ras1 3-9). 10 I ma eS . 1 OO G b e r Ia ne - 800 G b er ﬂowcel I b 3
L. melanogasten mRN&s fram GenBank 32| 1492361 1434 7 1 1039.9777 1040.698047 CG32564 CG32564-PA [Source:RefSeq_peptide;Acc:NP_72 g . p p 5 Tl
US7816 ‘__ 33| 1172022 1167 106085 1618 458.9253142 1004.303342 CG6378  BM-40-SPARC CG6378-PA [Source:RefSeq_peptii A J
34 672760 681 67429 181 858.687935 987.9001468 CG2210  Nucleoside diphosphate kinase (EC 2.7.4.6) (NDF 1 I PAR Output 1 0 4 G b/lane - 83 2 G b/ﬂowcel I 3
AV119R14 AFDS?SM_M‘“ 35 863989 897 795 1 963.0111359 963.1984392 CG18180 CG18180-PA [Source:RefSeq_peptide; Acc:NP_64 . - - . 1
36 838186 906 228196 1072 539.1213347 925.1501104 CG5499  Histone H2A variant. [Source:Uniprot/SWISSPRC . . :
AV 118526 37 | 3721111 4267 514557 223 943.355902 872.0672604 CG12750 CG12750-PA [Source:RefSeq_peptide;Acc:NP_6C U I ntensrty f| |eS 8 . 9 G b/l ane - 7 1 . 2 G b/ﬂ Owce”
38 | 3800526 4407 9414 358 799.567681 862.3839346 CG1531  CG1531-PB [Source:RefSeq_peptide;Acc:NP_572
39 986215 1210 7983 509 578.3583479 815.053719 CG10045 Glutathione S-transferase 1-1 (EC 2.5.1.18) (GS’ .
40 | 5687806 7059 238955 636 770.2093567 805.7523729 CG14967 CG14967-PA [Source:RefSeq_peptide;Acc:NP_64 0.01 Basecal IS 22 Gb/lane - 1 76 G b/ﬂ Owce”
41 | 4995902 6262 88822 3073 544.6945903 797.81252
42 | 1827849 2353 423710 896 693.0006156 776.8164046 CG3002  Gga CG3002-PB [Source:RefSeq_peptide; Acc:NP oot - S RF . 7 53 G b/l 60 42 G b/ﬂ ” Image b\/ Werner Van Belle
E] 505664 656 167769 217 771.4009164 770.8292683 CG14115 CG14115-PA [Source:RefSeq_peptide;Acc:NP_64 . . ane = . OWCe
44 | 1208685 1600 1217459 979 940.7305157 755.428125 CG17746 CG17746-PB, isoform B [Source:RefSeq_peptide, .
45 520710 694 33985 124 678.1112469 750.3025937 .
m 536165 720 139019 333 641.2003799 744 6736111 0.0001 Fllte red Seq uences [ 1 -6 Gb/lane - 1 2 -8 Gb/fl Owcell
. . . . 47 648988 873 819 1 743.48627 743.3997709 CG18179 CG18179-PA [Source:RefSeq_peptide;Acc:NP_64 .
B2 296 ')leA E7164 114 F17 KQKQEcCn7 F20 RRT7ART7A1 (232173261 C=3222351 %Mj . . . . . . . AI t t L] 1 23 Gb/l - 1 4 76 Gb/fl |I
After converting the alignment files to WIG files one can ey o B il ignment exports: 1. ane . owce
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visualize them in the UCSC genome browser. Error reports: 6.47 Gb/lane - 51.76 Gb/flowcell
Track 1) output from a CHIP-SEQ experiment. By counting the number of bases matched at a certain genome position, we can accurately Minimal Dataset: 8.76 Gb/lane - 70 Gb/flowcell
Track 2) output from an RNA experiment. Notice the sharp exon report the expression level of each gene. This includes exon and intron expressions. The Everything without images: 66.89 Gb/lane - 535 Gb/flowcell
boundaries aligning perfectly to the genome tracks. correlation between two technical replicates is 0.9903, outperforming existing techniques. Everything including images: 166.7 Gb/lane - 1.3 Tbh/flowcell



