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Open knowledge

4f you have an apple and | have an apple and we exchange

these apples, then you and | will still each have one apple.
But if you have an idea and | have an idea and we exchange

these ideas, then each of us will have two ideas.”

* '‘Open knowledge’ ermdglicht es schnelle,
kreative Innovationen zu ermdglichen indem
man ldeen aus seiner Hand gibt.

« Grundsatzlich ist etwas “open”, wenn jeder
das freie Recht hat es zu benutzen, wieder zu
verwenden oder zu verbreiten — einzig unter
der Bedingung, wenn Uberhaupt, den Autor
oder die share-alike Lizenz zu benennen.
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Eine Taxonomie der “Openness”

Open science
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Doing science Open data Open access,
. openly 5
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etreiben Repositories)) ) artikel)
Inputs \ )
Outputs

Researchers - Govt & Publicsector - Businesses- Citizens - Citizen scientists
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Open communication of data: Die Quelle far eine
Wissenschaftliche Revolution und die Grundlage fur
Wissenschaftlichen Fortschritt
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Eine Krise der Reproduzierbarkeit und
Glaubwurdigkeit?

 FUr Jahrzehnte haben Wissenschaftliche Publikationen nicht
mehr die zugrunde liegenden Daten enthalten

« Nature Studie 2012: Nur 11% der Ergebnisse in 50
hochkaratigen Artikeln in pra-klinischer Onkolgie sind
reproduzierbar

« Kommerzielle Verlagsmodelle beschranken des Zugang zu
Information

* Es gibt kaum Anreize fur Wissenschaftler ihre Daten zu teilen

... aullerdem
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KONSEQUENZEN
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Ein berihmter Artikel aus Nature
DNA structure - 1953

wo 4358 April 25, 1953

equipment, and to Dr. G. E. R. Deacon and the
captain and officers of R.R.8. Discavery I1 for their
part in maling the observat
*Young, B. B, Getrard, K., 1ad Jevons, W., Phi. Maz., 40, 14D
(1820).
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MOLECULAR STRUCTURE OF
NUCLEIC ACIDS

A Structure for Deoxyribose Nucleic Acid

E wish to suggest a structure for the salt

of deoxyribose nucleic acid (D.N.A.). This
structure has novel features which are of eonsiderable
biological interest.

A structure for nucleic acid has already been
proposed by Panling and Corey’, They kindly made
their manuseript available to us in advnnce of
publication. Their model consisis of three inter-
twined chains, with the phosphates near the fibre
axis, and the bases on the outside. In our opinion,
this structure is unsatisfactory for two reasons
(1) We bolieve that the material whieh gives the
X-ray diagrams is the salt, not the free aeid. Without
the aeidie hydrogen atoms it is not cloar what forces
would hold the structure together, especially as the
negatively charged phosphates near the axis will
repel each other. (2) Some of the van der Waals
distances appear to be too small.

Another three-chain structure has also been sug:
gostod by Fraser (in the press). In his model the
phosphates aro on the cutsido and the bases on the
inside, linked togothor by hydrogen bomds, This
structure as describod is rather ill-defined, and for
this reason we shall not cornment
on it

We wish to pui forward a
radieslly different strueture for
the salt of deoxyribose nueleic
acid, This structure has two
helical chains each m.lerl round
the same axis (see We
have mads the usai themmical

5, nATr

NATURE 737

is & residue on each chain every 3-4 A, in the z-direc
tion. We have assumed an angle of 36° between
adjacent residues in the same chain, 50 that the
structure repeats after 10 residues on each chain, that
ie, after 34 A, The distance of & phosphorus atom
from the fibre axis is 10 A. phosphates are on
the outside, cations have easy accoss to them.

The structure is an open one, and its water content
is rather high. At lower water eontents we would
expeet the bases to tilt so that the strueture could
become more compact.

The novel feature of the structure is the manner
in which the two chains are held togother by the
purine and pyrimidine bases. The planes of the son
ara perpendiculor to the fibre axis. Thoy are joinod
together in pairs, a single base from one chain being
hydrogen-bonded to a single base from the other
chain, &0 that the two lie side by side with identical
z-co-ordinates. Ons of the pair must ba a purine and
the other a pyrimidine for bending to oceur. The
hydrogen bonds are made as follows : purine position
1 to pyrimidine position 1; purine position 8 to
pyrimidine position. 8.

If it is assumed that the bases only oceur in the
structure in the most plausible tautomeric forms
(that is, with the koto rather than the enol con-
figurations) it is found that only specific pairs of

s can bond together. These pairs aro : adenine
(purine} with thymine (pyrimidine), and gusnine
(purine} with eytosine (pyrimidine).

Tn ather words, if an adenine forms one member of
a pair, on either chain, then on these assumptions
the other member must be thymine ; similarly for
guanine and oytosine. The sequence of bases on &
single olfain does not appear to be restricted in any
way. However, if only specific pairs of bases can be
Fnﬁm,fl it follows that if the sequence of bases on
one chain is given, then the sequonco on the other
chain is automatically determined,

Tt has been found experimentally® that the ratio
of the amounts of adenine to thymine, and the ratio
of guanine to eytosine, are always very close Lo unity
for deoxyribose nucleic acid.

Tt is probably impossible to build this structure
with a ribose sugar in place of the deoxyribose, as
the extra oxygen atom would make too closo a van
der Waals contac

The previously pulﬂls]md Koray datast on deoxy-
ziboso nucleic acid are msufficient for o rigorous test
of our struoture. So fur as we can tell, it is roughly

with the data, but it must

ester groups ming &-p-deoxy-
ribofuranose e with 87,5
linkages. Tho two cha.:ns (but
not their bases) are related by a
dyad porpendicular to the fibre
axis. Both chains follow right-
handed helices, but owing to
the dyad the nm{ucm.ua of the
atoms in_the two chains run
in opposite (hrel.uoms
chain  loosely mbles  Fur.
berg’s? model Nov 1,- that s,
the bases are on the inside of
the helix and the phosphates on
‘ﬂ;:"%llm* bty the outside. The configuration
xlbhw\i svmbolize the Of the sugar and the atoms
phosplial near it is close to Furberg’s
chaind, and th borl, ] .
T TR Wi
sugar porpendi-
S Stis e s s cular to the mttached base. There

be regarded as unproved until it has been checked
against more exact results. Some of these are given
in the following communications. We were not aware
of the details of the results presented there when we
devised our structure, which rests mainly though not
entirely on publishod experimental data and stereo-
chemical arguments.

It has not escaped our notice that the specifie
pairing we have postulated imimediately suggests a
possible u.pymg mechanizsm for the genatic material.

Fu ails of the structure, including the con-
ditions assumed in building i, together with & sof
of co-ordinates for the atoms, will be published
elsewhere.

‘We are much indebted to Dr, Jerry Donchue for
constant adviee and criticism, especially on inter-

¥

atomic distances. We have also been stimulate

a knowledge of the general nature of the unpublished
oxporimental _rosults and ideas of Dr. M. H. F.
Wilkins, Dr. R. E. Franklin and their eo-workers at

©1053 Nature Publishing Group
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Nature 2001:
he human genome issue

62 Seiten, 49 Abbildungen, 27 Tabellen

articles
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Nature 2010: The human genome at 10
Die Zeitschrift als iPad Ausgabe:
o

C GEORG-AUGUST-UNIVERSITAT NIEDERSACHSISCHE STAATS- U. '™ G U q
% GOTTINGEN UNIVERSITATSBIBLIOTHEK GOTTINGEN | &= L



Was sind Daten?

Alles was die Grundlage flr |
Weiterfuhrende Forschung ist 2=

pn

= = d se; new hgu:e is
‘ Data IS evidence e ivein
he plastering. He

Cok para gitti.

hudsonalpha.org

Figure 2. Numeric Cl
the District

pn

zif Unal and wife
run two dolmuf;
Goes in and out
2afor then said,
profitable} | said
nly *wo journeys
rak {dolmuf

ay in Kayseri.

I —
82 0z 03 0m

I ———
USCENSUSBUREA! v4 o5 be a7
Pt s it

http://onlinegda.hud.ac.uk/Intro_QDA/Examples_of_Qualitative_Data.php
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http://www.census.gov/population/cen2000/map02.gif
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Was ware, wenn Forschungsdaten
eigenstundig publiziert warden?

« Hohere Sichtbarkeit
« Einfachere Wiederverwendung und Verifikation.

« Wissenschaftliche Reputation auch fur
Datenzitierungen (Citation Index)

* Vermeidung von Duplikaten
« Motivation fir neue Forschung
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Verlinkung Artikel - Forschungsdaten

Der Datensatz:
Storz, D et al. (2009):

Planktic foraminiferal flux and faunal composition of sediment trap
L1 K276 in the northeastern Atlantic.

http://dx.doi.org/10.1594/PANGAEA.724325

Ist eigenstandiger Teil des Artikels:

Storz, David; Schulz, Hartmut; Waniek, Joanna J; Schulz-Bull,
Detlef; Kucera, Michal (2009): Seasonal and interannual
variability of the planktic foraminiferal flux in the vicinity of the
Azores Current.

Deep-Sea Research Part [-Oceanographic Research Papers,
56(1), 107-124,

http://dx.doi.org/10.1016/j.dsr.2008.08.009
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http://dx.doi.org/10.1594/PANGAEA.724325
http://dx.doi.org/10.1016/j.dsr.2008.08.009

Weitere Beispiele:

 Higgs particle
ATLAS Collaboration ( 2013 ) HepData,
http://doi.org/10.7484/INSPIREHEP.DATA.A78C.HK44

e ECOLI outbreak
Li, D et al (2011):
Genomic data from Escherichia coli O104:H4 isolate TY-2482.

BGI Shenzhen.
http://dx.doi.org/10.5524/100001
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http://doi.org/10.7484/INSPIREHEP.DATA.A78C.HK44
http://dx.doi.org/10.5524/100001

WIE SIND DIE AKTUELLE
ENTWICKLUNGEN?
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FAIR data

« 2016 wurden die ‘FAIR Guiding Principles for scientific data
management and stewardship’ in Scientific Data veroffentlicht.

— Findable - Auffindbarkeit
— Accessible - Zuganglichkeit
— Interoperable - Interoperabliitat

— Reusable — Wiederverwendbarkeit

« Weite Akzeptanz in der Community
« Unterstltzung durch Projekte wie die GoFair Initiative
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http://www.nature.com/articles/sdata201618

SFB INF Tellprojekte

« Zum zentralen Forschungsdatenmanagement in
Sonderforschungsbereichen (SFB) unterstitzt die Deutsche
Forschungsgemeinschaft (DFG) sogenannte INF-Teilprojekte

— Zentrales FDM fir den Forschungsbereich
— Eingebunden in vorhandene Strukturen
— ldealerweise mit innovativen Ansatzen vermischt
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NFDI Prozess

* Beschluss der Gemeinsame Wissenschaftskonferenz (GWK) in 2018
eine Nationale Forschungsdateninfrastruktur (NFDI) aufzubauen und
gemeinsam zu foérdern.

« Bund und Lander wollen bis 2028 jahrlich bis zu 90 Mio. Euro im
Endausbau bereitstellen

—TOAQ N =020 m————

W NL
Q

AAA

/
e 0 \ A.FORDER
KONFEREN'Z = " Afgg‘ggs ENTSCHEIDUN 6,
AVSSCHRE\BUNG GRENILM

GEORG-AUGUST-UNIVERSITAT Anlass der Prasentation (FuBzeile) NIEDERSACHSISCHE STAATS- UND

: GOTTINGEN UNIVERSITATSBIBLIOTHEK GOTTINGEN b U 3



FDM an Universitaten

« An vielen Universitaten etablieren sich Unterstitzungsstrukturen flr
das FDM

— Datenrepository (DataVerse 0.4.)

— Datenmanagementplane (RDMO o0.4.)

— Unterstitzung bei Antragen (eRA Gottingen 0.4.)
— Schulungen (data carpentries 0.4.)

 \Weiterhin entstehen Lehrstiuhle oder Institute fur Data Science

* Die Forschungslandschatft ist in Bewegung
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Vielen Dank. Fragen?

GE_ORG—AUGUST—UNIVERSITAT Anlass der Prasentation (FuBzeile) NIEDERSACHSISCHE STAATS- UND Q U q
GOTTINGEN UNIVERSITATSBIBLIOTHEK GOTTINGEN | & L




