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. Reakcje biochemiczne obejmujg enzymy, substraty (aktywatory) i substancje
hamujace.

. Kalibracja biosensorow wymaga przewidywania kinetyki reakcji za pomocga
modeli, ktore nalezy opracowad za pomocg réznych metod Big Data.

. Projekt BRENDA dostarcza nam wielu metadanych uzyskanych w wyniku
wczesniejszych badan.
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Projekt biochemicznego sensora —

Analiza danych
poprzez
eksploraCJe

Cel: Poszukiwanie i
przygotowanie danych do
opracowania modelu
prognozujgcego
oddziatywanie
biochemiczne enzym-
substrat-inhibitor na
podstawie projektu
biosensora

Kolejne kroki:
Akwizycja danych

biochemicznych
*  Pobranie danych
*  Agregacja
*  Wizualizacja
* A *
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- Konwersja bazy w .txt na format SQLlite
# caty kod znajduje sie w materiatach
brenda_file path = "brenda_download.txt"

database path = "brenda.db"

. if 0s.path.exists(database path):
. os.remove(database_path)
conn = sqlite3.connect(database_path)

brenda_iterator=parse_brenda(brenda_file path, debug=False)
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/Eksploracja danych pod katem | {xgr!?
enzymow, substratow I inhibitorow ——

* Oprogramowanie KNIME moze bycC uzywane
do EDA za pomocga Brenda.db uzyskanego
wczesniej jako baza danych SQLite.

- Dane mozna uzyskac za pomocg kodu EC
enzymu za pomocg skonstruowanego w tym
celu przeptywu pracy
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/Eksploracja danych XML dla i BIG

Werld
enzymow p

Enzymes.xml zawiera metadane do
badania enzymow (w tym referencje)

Przeptyw pracy EDA dla KNIME (wzorzec)

XML Reader XPath Data to Report
> » 0> L7
L L L
enIymes ec_num Mode 3

\
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/Elementy oparte na strukturz

S 1
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—
Dialog - 0:2 - XPath (ec_num) — O X
File
MNamespace Flow Variables Memory Policy
XML column: 1] XML ~
Remove source column.
r XPath summary
Column name ¥Path query Type
lBc_num |,fﬂable_datafrowlﬁald[@ﬂame='ec_ﬂum'] \NodE(MuIﬁple Rows)
Table View - 0:3 - Data to Report — [m| X
Selected XPath: ” File Edit Hilite Mavigation View
Add XPath Edit XPath Remove KPath Row ID ec_num
Rowd 1 <?xml version="1.0" encoding="UTF-8"72> L
XML-Cell Preview - <field name="ec_num” xmlns:xsi="http://www.w3.org/2001/3MLichema-instance”>2.7.11.é</field>
198 <«field ref_num">1</field> ~ <2xml version="1.0" encoding="UTF-8"2>
1 <field scc_no">44281</Field> Eoaiies ) .
N — . <field mame="ec num" xmlns:zsi="http://www.w3.o0rg/200l/¥MLSchema-instance™=2.7.10.2</field>
1 <«field last_change">2014-81-89 14:42:31</field> - = -
1 </rows Rowd_3 <?xml version="1.0" encoding="UTF-8"7=
1 <rows <field name="ec_num" xmlns:xsi="http://www.w3.org/200l/XMLSchema-instance™>=2.7.10.2</field>
1 «field cite_key">taylor-mb-1968-445</field> Row0 4 <?xml version="1.0" encoding="UTF-8"72>
1 <field ec_num”>1.1.1.76</field> - <field name="ec num" xmlns:xsi="http://Www.w3.0rg/2001/¥MLSchema-instance”>2.7.11.1</field>
1 «field ref_num">1</field> S <2?xml version="1.0" encoding="UTF-8"2>
i " i o
R <field acc_no">33746¢/Field> ) - <field mame="ec_num"” mlns:xsi="http://wnw. w3 org/2001/XMLSchema-instance”>2 7 11 1</field>
1 «field last_change">2018-85-85 18:44:07</Tield> - = -
1 </rows Rowd_6 <?xml version="1.0" encoding="UTF-8"7=
1 Crows - <field name="ec_num" xmlns:xsi="http://www.w3.org/200Ll/XMLSchema-instance™>=2.7.11.1</field>
1 <field name="cite_key">ting-s-m-1964-217</field> w Rowd 7 <?xml version="1.0" encoding="UTF-8"7%>
< e - - o 3 - <field name="ec_num” xmlns:xsi="hotp://Wwww.w3.0rg/2001l/¥MLSchema-instance”>2.7.11.1</field>
Rowd & <?xzml versio 1.0" encoding="UIF-3"7=>
- <field name="ec_num" xmlns:uzsi="http://www.w3. org/2001l/XMLSchema-instance™>2.7.11.1</field>
2 ion="1_ 0" ing="TUTEF-2"7
oK Apply Cancel @ Row0_9 <?xml version="1.0" encoding="UTF-8"7=
<field name="ec_num" xmlns:xsi="http://www.w3.org/200Ll/XMLSchema-instance™>=2.7.11.1</field>
Rowd 10 <?xml versio 1.0" encoding="UTF-8"7=>
- <field name="ec_num” xmlns:xsi="http://wwWww.w3.0rg/2001/8MLSchema-instance”>2.7.11.2</field>
Rowd 11 =?xml version="1.0" encoding="UIF-8"2=>
- <field name="ec_num" xmlns:uzsi="http://www.w3. org/2001l/¥MLSchema-instance™>2.7.11.2</field>
Rowd_12 <?zml version="1.0" encoding="UTF-8"?2=
- <field name="ec_num" xmlns:xsi="http://www.w3.org/200l/XMLSchema-instance™>=2.7.11.2</field>
W
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Eksploracja danych pod katem ¢, BIG

e mo bstratow 1 inhibitoro |
nzy W, SUDSTratow I INNIDIOrow
Przeptyw pracy KNIME dla EDA
Spark RowFilter  Spark Column Filter Spark to Table  Data to Report
[ mtlm u > >
DB Table Selector DB to Spark = h El a"‘
| [] [ [ ®
» .____._.---'—"'_'__
mz [} E's' Node 16 Node 19 Node 17 Mode 18
] Spark Column Filter Spark to Table Data to Report
Node 12
SQLite Connector - i‘H B - m " i"'
. [ ] ) [
e Node 13 Node 14 Node 15
K ] DB to Spark Spark Row Filter Sparkto Table Data to Report
Node 10 | .
> -———-*""“_—_. ' m T ] m > >,
Create Local Big o - . o
Data Environment Mode 21 Node 22 Mode 23 Mode 24
~m
. DB to Spark Spark Row Filter Spark to Table Data to Report
® ] .
Node 5 wic® e = i > > 2
[] [ ® []
Mode 26 MNode 27 Mode 28 Mode 29
DB to Spark Spark Row Filter Spark to Table  Data to Report
|
- - L e w5,
[] [] [] [] []
activating compounds Mode 31 MNode 32 Mode 33 Mode 34

(substrates)
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Metabolity dla enzymu z EC=3.1.1.7 @B

(tabela ‘km’ |
Dialog - 0:16 - Spark Row Filter - o x
File
low Variables t
Quer e — Edit condition Delete I
[8] ec_number v||= v|[3.117 |
=
Table View - 0:18 - Data to Report - O x |
File Edit Hilite Mavigation Wiew
P Row ID [§]ec_num...|[D] km [D] temger... |[D] ph [S] metabo...
Row0d 3.1.1.7 -999 ? ? more ~l
Rowl 3.1.1.7 0.032 ? 7.4 acetylthioch. ..
Row2 3.1.1.7 0.144 7 7.4 acetylthioch. ..
Row3 3117 0.181 ? 7.4 acetylthioch. .. |
Row4 3.1.1.7 0.124 ? 7.4 acetylthioch. ..
Row5 3.1.1.7 0,108 7 7.4 acetylthioch. .. |
Rowd 3.1.1.7 0.139 B 7.4 acetylthioch. .. 1
Add Conditon Add Group Remave Group Delete Row? 3.1.1.7 0.14 i 7.4 acetylthioch. ..
1 Rowsd 3.1.1.7 0.064 25 7.5 acetylthioch. ..
Rows 3.1.1.7 0,097 25 7.5 butyrylthioc. ..
Row10 3.1.1.7 0.053 37 7.4 acetylthioch. .. h
I Beely i (1) Rowil 3117 2.24 P g propionylthi...
T Row12 3.1.1.7 4,23 ? 8 butyrylthioc. .. |
Rowl3 3.1.1.7 0.67 30 7.5 butylthiochao. ..
Rowl4 3.1.1.7 0.55 30 7.5 propylthioch. .. |
Row15 3.1.1.7 2,18 30 7.5 acetylthioch. ..
Row1b 3.1.1.7 2.45 30 7.5 methylthioc... H
Rowl? 3.1.1.7 0.93 30 7.5 propylthioch, ..
Row13 3.1.1.7 2.23 30 7.5 methylthioc... |
Row19 3.1.1.7 2.238 30 7.5 acetylthioch. ..
Fow20 3.1.1.7 1.88 30 7.5 butylthiocha... |
Row21 3.1.1.7 0.769 25 7.4 Acetylcholine
Row22 3.1.1.7 4.7 ? ? butyrylthioc. ..
Row23 3.1.1.7 0.42 7 3 acetylthioch. ..
Row24 3.1.1.7 102 ? 3 propionylthi... W
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/Inhibitory enzymu z EC=3.1.1.8 @B
(tabela ‘inhibitors’

Dialog - 0:22 - Spark Row Filter - o X

File
ondifons} Flow Variables ]
I
B g Edit condition Delete Table View - 0:24 - Data to Report - O X
IE ec_number ~||= ~||3118 File Edit Hilite Navigation View
.I Row ID [1] entry [§] ec_num...|[§] comment |[S]inhibitor
RowD 0 3118 ? MMM N -tetramethyl-1,6-hexane diamine A
Rowl 1 3118 #1# compet... tetrabutylammonium
i Row2 2 3.1.1.8 #10# ireve. .. [physostigmine
i Row3 3 3118 #1# 0.1 mM... ethopropazine hydrochloride
Row4 4 3.1.1.8 #1,36% is0 ... [tetraisopropyl phosphoramide
Row5 5 3.1.1.8 ? MNaCl
Rowsg 6 3.1.1.8 ? p-chloromercuribenzoate
\ [l Row7 7 3.1.18 ? iodoacetic acid
Rows [l 3.1.1.8 ? AgNO3
Row3 9 3.1.1.8 #10#% comp... |atropine
| Row10 10 3.1.1.8 #10# comp... |Scopolamine
Add Condition ped o IR | Delet= Rowll 1 3.1.1.8 #10# comp... |procaine
Row12 12 3118 #10# comp... fhomatropine
Rowl3 13 3.1.1.8 ? testosterone
oK Apply Cancel @ Row14 14 3118 ? methylene blue
———— Row15 15 3118 ? Cydoartenol
Row16 16 3.1.1.8 #16% rever... [lovastatin
Row17 17 3.1.1.8 #16# rever... [simvastatin
Row18 18 3.1.1.8 #16# rever,.. |diazepam
Row19 19 3.1.1.8 ? hydralazine
Row20 20 3.1.1.8 ? p-hydroxybenzoic acd
Row21 21 3.1.1.8 #16# rever... nifedipine
Row22 22 3.1.1.8 ? acacetin
Row23 23 3118 ? palmatine
Row24 24 3.1.18 ? Jatrorrhizine v
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/Substraty dla enzymu z EC=3.1.1.8 ¢ BIG
tabela ‘activating_compounds’ |

Dialog - 0:32 - Spark Row Filter o - ] x
File
Conditions | Flow Variables
e Editconditon Dekete
[S] ec_number v||= w5118
Table View - (:34 - Data to Report - O *
File Edit Hilite Mavigation Wiew
1 Row ID |I| entry |§| ec_num... @ comrment @ activator

Rowi 0 3.1.1.8 #1# 20 mM, 190% activity <14> |dirate
Rowl 1 3.1.1.8 #16# nonessential activator <... [2-trimethylsi...

e [ices) Pl o= Row2 2 3.1.18 #16# substrate activation, ess... |3,3-dimethyl...
Row3 3 3.1.1.8 #16#% i.e. TNT, a nonessential ... [2,4,6-trinitr. .. !
Row4 4 3.1.1.8 #16# activating effect at acdic.. . |2,6-dichloro. ..

o ERR cncal | |@ Rows 5 3.1.18 #16% activating effect at addic... [indophenyl ...

Rowe 15 3.1.18 #26# activating effect at addic.. . [indophenyla. ..
Row7 7 3.1.18 #26# activating effect at addic... |2,6-dichlora. ..
Rows 8 3.1.18 #5# non-substrate activation ... |homocystein...
Row3d 9 3.1.18 #5# substrate activation, aver... [Butyrylcholine
Row10 10 3.1.1.8 #5# activation kinetics and mo... |more 1
Rowll 11 3.1.1.8 ? acetylthioch. ..
Row12 12 3.1.1.8 ? butyrylthioc. ..
Rowl3 13 3.1.1.8 ? propionylthi...
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/Reakcja formuty dla EC=3.1.1.8
(tabela ‘natural_substrates’

i BIG

Dialog - 0:27 - Spark Row Filter
File

Query View

lec_number = 3.1.1.8

Edit condition

IE‘ ec_number

Delete

v 3118

Table View - 0:29 - Data to Report - O >
File Edit Hilite Mavigation View
Row ID |I| entry @ &c_num... @ comment @ reactio @ reaction_formula |I| reversible
Rowi 0 3.1.1.8 7 7 acetylcholine + H2O = choline + acetate |?
Rowl 1 3.1.1.8 ? ? acetylthiocholine +H20 = thiocholine ... |? L
Add Condition Remove Group | Delete Row2 2 3.1.1.8 ? B propionylthiocholine +H20 = thiochali... |? -
Row3 3 3.1.1.8 #5# BuChE ... |? butyrylthiocholine + H20 = butyrate +...|7
Row4 4 3.1.1.8 #5# atypica... maore = 7 ?
/Il Row5 5 3.1.1.8 B ? choline esters +H20 =7 ? ]
Rowé 5 3.1.1.8 7 ? butyrylcholine + H20 = butyrate +ch... |7
- Row7 7 3.1.18 ? B cocaine +H20 = ecgonine methyl este...|?
Rowa 3 3.1.1.8 7 ? butyrylcholine + H20 = choline + buty... |?
Rowd 9 3.1.18 #5# BuChE ... |? butyrylthiocholine + H20 = thiocholine. .. |?
Row 10 10 3.1.18 ? ? acetylthiocholine + H20 = acetate +t... |7
Rowll 11 3.1.18 7 ? acetylsalicylic add +H20 = acetate +... |7
Row12 12 3.1.1.8 7 7 benzoylcholine +H20 = benzoic acid ... |?
Row13 13 3.1.1.8 ? ? heroin + H2O =7 ¢
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