Sept 21,2015



ANNOUNCEMENTS



HIDDEN MARKOV MODEL



HIDDEN
MARKOV
MODEL

(@)

®) S,

1D8U HAMSV
10J6A HIRKV
2hhbB HGKKV
1FSL HAEKL
2MM1 HGATV
Probability | 1
() E. 1.0/
P(A) s
P() 5o
p(G) AT
p(M)
R) e
e
p N
(A) 4 J/
p(E) "1
(i) st
p(T) el
PV
p(L)

p(HARTV




HIDDEN MARKOV MODEL

(a) Sequence Alignment

Seq 1 5 —>—uk C - G A—»— 3
Seq2 5——T C A C A—— 3
Seq3 5 —»—al G A G T—>— 3
Seq 4 5 —»—al C A C - —— 3
Seq5 5 —»p—i= C A C T—>— 3
(b) Ungapped HMM @
@ M E! @ E’ Match states

(C) Profile-HMM

@ Match states
@ @ Insert states

@ Delete states
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HIDDEN MARKOV MODEL

+¢ 1% position of codon
} exon

E.:
E,: 2™ position of codon
E,: 3" position of codon
I intron

x ATGCGACTGCATAGCACTT  observed symbols
y E,EEEEEEEE;l | | |{EEEE E,E, hidden states

intron YT

@
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MARKOV

MODEL
A=0.25 A=0.05 =0.4
C=025 C=0 =().1
G=0.25 G=0.95 =0.1
T=0.25 T=0 =0.4

Start End
O™ O

Sequence: CTTCATGTGAAAGCAGACGTAAGTCA



HIDDEN
MARKOV MODEL

Sequence: CTTCATGTGAAAGCAGACGTAAGTCA
statepath. EEEEEEEEEEEEEEEEEE
[ |
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fastQ format and
IlHlumina sequence
data



fastQ

Description

Uses



fastQ

@HSQ-7001360:67:H88RHADXX:1:1101:1448:2158 1:N:0:CAGATC
ATCTATCTGAGACTGATACGCCTTCGGCTTAATTTATACAAG

+
BBBFFFFFFFFFFEITTIITREEETERECEER TR R e



fastQ

@HSQ-7001360:67:H88RHADXX:1:1101:1448:2158 1:N:0:CAGATC

« HSQ-7001360= Instrument name
* 67=run|D

« H88RHADXX=Flowcell ID

* 1=lane 1

* 1101=tile number

* 1448= x coordinate

« 2158= y coordinate

» 1=left read

* N=not filtered

» O=control bit -> (not used anymore)
 CAGATC= adapter sequence



fastQ -> lllumina Seq

https://youtu.be/womKfik WIxM




lllumina Seq

PSTTTTTTTTTTAATGATACCGOGACCACCGAGAUCTACACY

PESTTTTTTTITTITCAAGCAGAAGACGGCATACGAGooAT-Y
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Illumina Seq

Technology Overview - GAll

WA
flow cell

| — | e
A flow cell contains elght lanes

sorn
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Illlumina Seq

@HSQ-7001360:67:H88RHADXX:1:1101:1448:2158 1:N:0:CAGATC

* 1101=tile number
* 1448= x coordinate
« 2158=y coordinate



lllumina Seq

BBBFFFFFEFFEFEFETTITIITAT T i =FFFFFFFFFFFRF

LLLLLLLLLLLLLLLLLLLLLLLL L L L L L L L L L L LLLLLLLL s s s s s s s s s s s s s s s s s s s s sssssssassssasnssssssssssssssssse
1"#8%& "' ()*+,-./0123456789: ; <=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]"_“abcdefghijklmnopqgrstuvwxyz{|}-

33 59 64 73 104 126
Dicecsscscsnccassssannnsns 26.0e3licccnes 40
“5e0ee0ccccncsns icossssscssoscssssassonssssss 40
1 P L 40
0c2.ceccsssccsacnssssnans 26c0e3lecccncncs 41
S - Sanger Phred+33, raw reads typically (0, 40)
X - Solexa Solexa+64, raw reads typically (-5, 40)
I - Illumina 1.3+ Phred+64, raw reads typically (0, 40)

e
|

Illumina 1.8+ Phred+33, raw reads typically (0, 41)
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Illlumina Seq

BBBFFFFFEFFEFEFETTITIITAT T i =FFFFFFFFFFFRF
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Illlumina Seq

BBBFFFFFFFEFEFETITIITTTTT i =FFFFFFFFFFFRF

Quality scores across all bases {lllumina 1.5 encoding}
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Illlumina Seq

BBBFFFFFFFEFEFETITIITTTTT i =FFFFFFFFFFFRF

Quality scores across all bases {lllumina 1.5 encoding)
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Illlumina Seq

Figure 4. Paired-End Sequencing and Alignment

Paired-End Reads
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Read 2
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