Chapter 1: Python and the Surrounding Software Ecology
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Chapter 2: Using Data Processing Libraries: numpy, pandas,
arrow, and zarr

Age of adverse events

120 |
100 4
80 -
& 60 -
<
40 1
204
Od
0 200000 400000 600000 O 20000 40000
Frequency
[21]: size rank
STATE
CA 62821 0
FL 38209 1
TX 36512 2
NY 34921 3
PA 23646 4
array([[ 7, 28, 24, 26, 4, 0],
[ 3, 19, 38, 39, 7, 6],
[ 7, 28, 35, 24, 3, 8],
[ 6, 28, 33, 27, 4, 0a8],
[ 5, 26, 24, 29, 4, 0l1], dtype=uint8)



Chapter 3: Next Generation Sequencing

Number of N calls as a function of the distance from the start of the sequencer read
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Distribution of PHRED scores as a function of the pasition in the read
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DP (variant)

Number of calls per depth and fraction of calls which are Hz
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Chapter 4: Advanced NGS Data Processing
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Forward Reads Frequency Histogram
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Chapter 5: Working with Genomes
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Chapter 7: Phylogenetics

seg_sites (RESTV) nuc_div (RESTV) taj d (RESTV) wat_theta (RESTV) seg_sites (SUDV) nuc_div (SUDV) taj d (SUDV) wat_theta (SUDV)

NP

VP35
VP40

113.0

288.0

430
61.0

0.020659
0.018143
0.017427
0.026155

-0.482275
-0.295386
-0.553739
-0.188135

BDBY

BDBY

BOBY

BOBY

BDBY

TAFY

49.489051
126.131387
18.832117
26.715328

118.0
2820
50.0
410

0.029630
0.024193
0.027761
0.023517

1.203522
1.412350
1.069061
1.269160

5 G @ (o
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EBOV2014
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135.36
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Chapter 8: Using the Protein Data Bank

Entry
0 Q42578
1 P79820
2 Q7z419
3 QoTuBZ2
4  ATTITT
5 Pbe424
6 QIWB79
7 QOWETS
8 Q29537
9 009185
10 Q85PZ3
1 P79892
12 Q9TTAL
13 P61260
14 P04637

Entry name
PERS3_ARATH
P53_ORYLA
R144B HUMAN
P53_PIG
SUB22_VANPO
P53 _MACMU
P53_TETMU
P53_BARBU
P53_CANLF
P53_CRIGR
P53_DELLE
P53 HORSE
P53_TUPBE
P53 MACFU

P53_HUMAN

Length
335
352
303
386
442
393
367
369
381
393
387
280
393
393
393

Organism

Arabidopsis thaliana (Mouse-ear cress)

Oryzias latipes (

ice fish) (.

Homo sapiens (Human)

Sus scrofa (Pig)

Vanderwaltozyma pelyspora (strain ATCC 22028 1...

Macaca mulatta (Rhesus macaque)

Tetraodon miurus (Congo pufier)

Barbus barbus (Barbel) (Cyprinus barbus)

Canis lupus familiaris (Dog) (Canis familiaris)

Cricetulus griseus (Chinese hamster) (Cricetul...

Delphinapterus leucas (Beluga whale)

Equus caballus (Horse)

Tupaia belangeri (Common tree shrew) (Tupaia g...

Macaca fuscata fuscata (Japanese macaque)

Homo sapiens (Human)

1D
3702
8090
9606
9823
436907
9544
94908
40830
9615
10029
o749
9796
37347
0543

Cross-reference (PDB) Cross-reference (HGNC)

1PA2;1Q04;
NaM
NaM
NaM
NaM
NaM
NaM
NaM
NaM
NaM
NaM
NaM
NaM
NaM

9606 1AIU1AIE;1C26;1DT7;1GZH;1H26;1HS5;1JSP;1KZY;1...

No Water Zlncs | Water
E [6068.04412 |0.00 |[351.9868
F [6258.20442 |0.00 |[223.9916
A|20548.26300|B5.39 |3167.8812
B|20368.18840|66.39 [1119.9580
C|20466.22540|66.39 [1279.9520

NaN
NaM
21578;
NaM
Nal
Nah
Nah
Nal
Nah
NaM
NaM
Nah
NaM
NaM
11998;
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X (Mass)

Y (Mass)

Z (Mass)

48.727231

32.744878

81.253417

49.708513

32.759725

81.207395

51.982368

33.843370

81.578795

52.002223

33.820064

81.624394

72.990763

28.825429

56.714012

72.822668

28.810327

E6.716117

67.810026

12.624435

88.656590

B7.728100

12.724130

88.545658

O | M| | M| m

38.2215665

-5.0104394

88.293141

38.169364

-4.9156395

88.166711







Chapter 9: Bioinformatics Pipelines

Tools

search tols
Get Data
Send Data
Collection Operations
Lift-Over
Text Manipulation
Convert Formats
Filter and Sort
Join, Subtract and Group
Fetch AlignmentsiSequences

Operate on Genomic Intervals
Statistics
GraphiDisplay Data

Phenotype Association

‘Workflows
= All workflows

Seqname  Source
#gft-version 2

Feature

##bed_to_gff_converter.py

bedzgff
bedzgif
bedz2gff
bedzgf
bedz2gff
bedzgft
bedzgff
bedzgif
bedz2gif
bedzgf
bedz2gff
bedzgft
bedzgff
bedzgif
bedzgf
bedzgf
bedzgft
bedzgft
bedzgff
bedz2gff
bedzgf
bedz2gff

L R T N N R R R AN R )

o™ == - -

4 . \
1 uncompress _plink

ENSE00002202258
ENSE00001660765
ENSE00001731451
ENSE00001659892
ENSE00001777620
ENSE00001602826
ENSE00000776576
ENSE00001008768
ENSE00000776573
ENSE00000776572
ENSE00000776571
ENSE00000776570
ENSE00003515081
ENSE00001630333
ENSE00001667885
ENSE00001728878
ENSE00001653704
ENSE00001745158
ENSE00001008768
ENSE00000776573
ENSE00000776572
ENSE00000776571

135836530
135833111
135829593
135823901
135822020
135817341
135812311
135808443
135807128
135804767
135803930
135800607
135798029
135794641
135790658
135789571
135787840
135812311
135808443
135807128
135804767
135803930

End Score Strand Frame  Group

135837180 o - ENSE00002202258,
135833190 0o - - ENSE00001660765;
135829676 0o - ENSE00001731451;
135824003 a - . ENSE00001659892;
135822008 0o - ENSEQ0001777620;
135818061 o - . ENSE00001602826;
135812956 o - ENSE00000776578;
135809993 0o - - ENSE00001008768;
135807396 0 - ENSE00000776573,
135805057 a - . ENSE00000776572;
135804128 0o - ENSEQ0000776571;
135800809 o - . ENSE00000776570;
135798138 o - ENSE00003515081;
135794775 0o - - ENSE00001630333;
135790881 0 - ENSEQ0001667885;
135789798 a - . ENSE00001728878;
135788544 o - ENSE00001653704;
135812959 o - . ENSE00001745158;
135800993 0 ENSE00001008768,
135807396 0o - - ENSE00000776573;
135805057 0 - ENSEQ0000776572;
135804128 a - . ENSE00000776571;

plink_download

v plinkext: ped

-~

LR 8 B § B N § |

- —

History cal

Y
’

uncon1press_pnné\
! plinkext: map

subsample 1p

plink_pca

search data:

bioinf_example

2 shown
6.45 KB [S4L X ]

2: Convert BEDto GFFon @ & %

— o
61 lines, 3 comments

format: gif, database: 2

61 lines converted to GFF version 2.
Skipped 1 blankfcomment/invalid lines
starting with line £1.

0O ? »®
display with IGV local
TR

#qff-version 2

##bed_to_gff_converter.py

2 bed2gff EN
2 bed2gff EN

»
L:LCT.bed @ &S R



Chapter 11: Parallel Processing with Dask

mosquito
Array Chunk

Bytes 71.32 GIB 1.23 GiB

Shape (48525747, 81, 2) (12131437 81, 2) %} 81
Count 5 Tasks 4 Chunks s

Type int8 numpy.ndarray 2
(0,0, 0) (1,0,0) (2,0,0) (3,0,0)
(0,0,0) (1,0,0) (2,0,0) (3,0,0)

reshape e e reshape
(1, 0) (2, 0)

(0,0) (3,0)




|(0,0.0)| |(1,0,0)] |{2,0,0)| |(3,0.0)|

reshape reshape

[@o]  [wo]

calc_stats-along-axis

D Client

Client-d1eb4034-9ble-1lec-8b81-ac675d70f79¢c
Connection method: Direct

Dashboard: hitp:#127.0.0.1:34771/status

¥ Scheduler Info

D Scheduler

Scheduler-96f917¢0-2f31-472d-a272-b30e402ch5c4

‘Comm: tcp://192.168.2.23:8786 Workers: 2

Dashhoard: hitp://192 168.2.23:3477 1/status Total threads: 2

Started: 4 minutes ago Total memory: 3.87 GiB

v Workers

v Worker: tcp://127.0.0.1:36143

Comm: tcp://127.0.0.1:36143 Total threads: 1

Dashboard: hiip://127.0.0.1:37425/status Memory: 1.93 GiB

Nanny: tcp./i127.0.0.1:36727

Local directory: /home/tantao/write/bio3/Bioinformatics-with-Python-Cookbook-third-edition/Chapter1l/dask-worker-space/worker-ddfsc3ke

Tasks executing: 0 Tasks in memory: 0

Tasks ready: 0 Tasks in flight: 0

CPU usage: 10.0% Last seen: Just now
Memory usage: 98.43 MiB Spilled bytes: 0 B
Read bytes: 43.78 kiB Write bytes: 27.79 kiB

D » Worker: tep://127.0.0.1:41149



[é Status Workers Tasks System Profile Graph Groups Info More...

Bytes stored: 209.81 MIB Task Stream

T : : T ; .
% 20y, G SGy T0Gs Pee 0oy MG

Bytes stored per worker

f t f t t t t
a 2 § 7 1 R 1 1
0 04y, L0y, B0y, 00 “Pom ‘Sep 0o

Processing CPU  Occupancy

T T T
Tasks Pracessing 798520us. 79854005 798561

Progress

Array Chunk

Bytes 732 GiB 28.61 MiB

Shape (48525747, 81.2) (300000, 50, 2) 81

Count 325Tasks 324 Chunks 4%

Type int8  numpy.ndarray

:

‘(0.0.0i| ‘(1JU,O)| ‘[2,0,0)| |(3.0.0)| ‘(4.010i| |(5‘U,0)| ‘(E.U,O)l |(7,0.D)| ‘(E.D‘U)|




