netherlands =4[54 15: center

nce and cross-disciplinary
are development

orian Hubel, Justin van der Hoaft Simon
R0gers, Marnix Medema, Lars Riddér

~ INetherlands eScience Center
2 Bioinformatics Group, Wageningen University
3 School of Computing Science, University of Glasgow

de-RSE conference, Potsdam 05/06/2019



netherlands =4[54 15: center

Ires by cross-disciplinary
ftware development

orian Hubel, Justin van der Hoaft Simon
'Roger8, Marnix Medema, Lars Riddér

~ INetherlands eScience Center
2 Bioinformatics Group, Wageningen University
3 School of Computing Science, University of Glasgow

de-RSE conference, Potsdam 05/06/2019



Benefits of RSE 0

& |
2019

. Microsoft
= aws
\-/7

T
_onsortium GitLab 2
& & ~
o> = i
=

—
= e—

=
i 2 g'—
ST =Y -
R — —~ s
2 F o} e - va 7
i . e i
-
= | 7 . e ' ‘P‘ -
»a p— ,,,_f;::/ :
™




netherlands 1% center



We signal challenges and opportunities at the intersection of software and academic research
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Our technological expertise areas

Big data Efficient Optimized data
analytics computing handling

Scientific visualization Low power computing
Machine learning Accelerated computing Linked data
Orchestrated computing

Information retrieval




What do we do?

Research software

Link between researchers and IT infrastruct

Data stewards/data scientist

Crossdisciplinary transfer
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Intensity (cps)

mass spectra DNA
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Intensity (cps)

mass spectra

ADB-PINACA
3.0E+8
215.1176
2.0E+8
300.2065
W 3282014
145.0394 233.1283 sagioa78
0.0E+0 L -
150 250 350
A3 D 4520
e 213.1019 J
5202287 “NH;
316.2014 NN
NH 40288 306
) ’gluc
3.0E+6 249.1231 b 249-HQ 231
407 %0, aue
~389-942213
1450995 Jo1008| 3612228 492.2333
0.0E+0 sk J . ! L 1 1l 1 + gluc
150 250 350 450 D
A9
X 13.1019
6.0E+6 21310 316.2014
344.1963
249.1231
3.0E+6
145.0395
69.0699 175.0500 3612220
0.0E+0 ] L : 4
50 150 250 350
A11
10+ 249.1229
23%d124 316.2013
344.1961
5.0E+6
145.0395
| 3612232
0.0E+0 &
50 150 350

ate acgaaaacaa
ca aaggctccat
ate gttcgctttc
cg aaatctacgg
at cgcagcgtga
acgcacgtaa

agcaggcact

ttgactccgt

acatgggcct

agcagtccaa

tecggtaaccc

tcgacatccg

o gcgtgaaagt
ttccagat tctacggcga
aaa*ajaag. tgatcgagaa
cagggtaaaqg aatgcgac
gagaagaaag cgtgagtt
gatgatagcg ggcgtagc
aagggtcgca tgtgcggccc

acaga g ttggc g gagaaa
catgcgcctg ggtgaagac cate gtggaaacc
actggatatc gcgcttgggg caggtggtct gccgatgggce
accggaatct tccggtaaaa ccacgctgac gctgcaggtg
aggtaaaacc tgtgcgttta tcgatgctga acacgcgctg
actgggcgtc gatatcgaca acctgctgtg ctcecccagceceg
ggaaatctgt gacgccctgg cgcgttctgg cgcagtagac
ggcgyge« tg acgc cggaaatcga aggcgaaatc
tgcgg atga aggcgatgeg taagctggcg
cacgc atct accagatccg tatgaaaatt
ggaaa accggtgg acgcgctgaa attctacgcc
tcgta gcggtgaaag a aaaa cgtggtgggt
ggt aaaatpg;t c ttaa acaggctgaa
aggt ttctacggcg a ttga cctgggcgta
gca BMM a gtga gaagatcggt
tgc ccgc gaaagagatc
gct cgcgaact aggccgga tttgtargta
-/ (Hidden Mark -Model
tttegtte ttaagttgta aggatatgc, atgacacgat

+ manually written rules

Carnocyclin A
(Carnobacterium maltaromaticum UAL307)

cclB ccll cell cclC cclD celA

*
® Enterocin AS-48

(Enterococcus faecalis 5-48)

celE

cclF cclG celH

as-48A  as-488

Circularin A
(Clostridium beiferinckii ATCC 25752)

as-48C as-48C,; as-48D,

as-48F as-48G as-48H
as-48D as-48E

cirb cirE

cirA cirB cirC

cirG cirH cirl



Intensity (cps)

mass spectra

ADB-PINACA
3.0E+8
215.1176
2.0E+8
3002065
—_— 328.2014
145.0394 233.1283 I3452278
0.0E+0 L .
150 250 350
- Ny
P 4 ..Q~ A3
— & 01 \
¢ 5202287
!/ 316.20\
3.0E+6 ' 249.1231 l
1%395 | . &2 492.2333
0.0E+0 dhumak —— s .
> 3 N
=
"" ..- A9
6.0E+6 / 2134019, \ s1620
/ 344.1963
249.1231 \
3.0E+6 1
145,08
69.0699 | ¥ 5.0500 | I, 361.2229
0.0E+0 ] = %= s
< 150 N 250 350
-y
A11
\oEsT 249.1229
2311124 316.2013
344.1961
5.0E+6
145.0395
| 3612232
0.0E+0 # .
b 150 250 350

gge

ggtaac

I
ggtgtga

aaacaa acag
ctccat catg
gctttec actgge
ctacgg accgg
gcgtga aggta
acgtaa actgg
~aggcact ggaaa
actccgt ggcgg
tgggcct tgcgg
agtccaa cacgc
gtaaccc ggaaa
acatccg tcgta
tgaaagt ggtga
cggcga aggta
cgagaa agcag
tgcgac tgcct
tgagtt gc
ggcgtagce ag.
tgcggcce tt Tt

T

aQ o
i}

)

e e e

L \Q

OQQ o

)

+Q
(5

t Q

)

\)

o)

atgc
acctgctgtg
cgcgttcetgg
cggaaatcga
aggcgatgcyg
accagatccg
gctgaa
jaaaa
ttaa
ttga
grga
cggaaaccgc

@

o ot
o
Q
©
QU
S

0 QQQ
W
Q
Q

O Q
RS
NI o VTR 1)

Q
t+ Q

P
9]

QY Y
0 Qq
oot g
0aQQQ q

i}

(9}
)
O o

Q
Q)

QQQQ LY

Q
Q

v O

9 Q
Q 0O
O 0
QQ ¢
Y

JATRIT]
L Q
o W

Q

ot ot
9]

ot
ot L
2 O
9

Gy
Q

]

0OQ ot

(]

nQQQQ

Rt R Te lTe!

W O

P
Q

- b O
)

o+ \Q

Q

Q

W
+\Q O

+1G

Q o

e

)
+

ct

CEer

]

o
D

| —

Qg
)

)]

ttaagttgta aggatatgcc atgacacgat

+ manually written rules

L
...
vy

*
¢ Enterocin AS-

Carnocyclin A

(Carnobacterium maltaromaticum UAL307)

celB

-——
Enterococe®s faecalis 5-48)

aM&A as-488

-_— o =
Circularin A -

(Clostridiumeijerinciii ATCC 25798

M

cirB
~..-I-I-

ccll cell cclC cclD celA

jsﬂ&C as-48C, as-48D,

J’t citD cifE  cirG

celE cclF

as-48D as-48E

cirH

cclG

cirl

celH

as-48F as-48G as-48H



Mass spectrometry and fragmentation
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Mass spectrometry and fragmentation
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Mass spectrometry and fragmentation
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Bacteria, fungi, and plants produce a large & diverse arsenal of iwglie molecules:
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intensity

How similar are they?

Spectral similarity

intensity

m/z:
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intensity

How similar are they?

Spectral similarity ._.
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How similar are they?

What doessimilarmean?
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W2 2 NR A losadddmensional context vector
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NLPA metabolomics: use peaks as words

peak positions
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Spectral similarity measures.

NLP/word2vec based method
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Spectral similarity measures.

NLP/word2vec based method
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Spectral similarity measures: evaluation.

Dataset 11.000spectrawith knownmolecular structures
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Molecular similarity scores:

14.0%
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Spectral similarity measures: examples.

guery molecule 9 closest candidates (accordingnmlecular networking similaridy
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Spectral similarity measures: examples.

guery molecule 9 closest candidates (accordingWiord2vecbased spectral similariyy
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