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= A free biomedical and life sciences citation database since 1996

= A tool for scientists and physicians (= experts). General keywords will either retrieve
too many results (MeSH search — automatic explosion) or too few (Non-MeSH search
— general terms not mentioned in the articles). Need to define specific subjects and
have specific keywords/synonyms

= Retrieves more specific references than Scopus, Web of Science or Google Scholar (in
biomedical field)

= Sources: MEDLINE (90% of all PubMed citations) + "Ahead of print", "In-process" and
other non-MEDLINE citations (10%)

= > 25 million citations (dating back to 1809) and > 5'600 journals indexed

= Available at http://www.ncbi.nlm.nih.gov/pubmed

Publmecl
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= Information retrieval is an iterative process (in a continuous loop)
= Keep track of your interesting findings at different stages

(reference manager)!

= PubMed offers two kind of search strategy: MeSH and Non-MeSH (Free-text)

= Maedical Subject Headings (MeSH)

v a controlled/consistent vocabulary for indexing journal articles

v 16 main branches, 26'853 descriptors (main headings) and 83 qualifiers

(subheadings)

v' manually attributed
by the NLM staff

v tool: MeSH Database |———=

& NCBI  Resources & How To &)

Publed...,

US National Library of Medicine
National Institutes of Health

PubMed -

All MeSH Cateqaories
Chemicals and Drugs Category
Amino Acids. Peptides. and Proteins
Feptides
Intracellular Signaling Peptides and Proteins

Cyclin-Dependent Kinase Inhibitor Proteins

Cyclin-Dependent Kinase Inhibitor p15

Cyclin-Dependent Kinase Inhibitor p16

Cyclin-Dependent Kinase Inhibitor p13

Cyclin-Dependent Kinase Inhibitor p19

Cyclin-Dependent Kinase [nhibitor p21

Cyclin-Dependent Kinase Inhibitor p27

Cyclin-Dependent Kinase Inhibitor p57

Advanced

™ PubMed

& PubMed comprises more than 24 million citations for biomedical literature from
BSLiEndNEife science journals, and online books. Citations may include links fo

itent from PubMed Central and publisher web sites.

PubMed Tools
PubMed Mobile

Single Citation Matcher
Batch Citation Matcher

Clinical Queries

Topic-Specific Queries

PubMed ComMoONS

_19]%]

Featured comment - Sep
Finding cellular origins of fibro
up discussion with authors &

More Resources

Journals in NCBI Databases

Clinical Trials
E-Utilities (API
LinkOut

Information Retrieval Training [Master in Life Sciences and Technologies - Scientific thinking courses] / Bibliothéque de I'EPFL (pierre.devaud@epfl.ch) / September 2015



mailto:pierre.devaud@epfl.ch

= Advantages of MeSH ...

v standardization of terms ("Entry terms" = synonyms) = find articles talking about
same subject but with different keywords

v fulltext representation (fulltext reading to index the article)

v' MeSH explosion (take into account all narrower MeSH terms in the trees — to avoid
automatic explosion: [Mesh:NoExp])

v allows you to increase the relevance of your search (use the "MeSH Major Topic":
[Majr])

= Disadvantages of MeSH ...

v all concepts are not represented in the MeSH trees
v all articles are not indexed (10% of PubMed, among which ... recent articles!)

Search: pubmednotmedline[sb]

= citations that have been reviewed for accurate bibliographic data but will not
receive MEDLINE indexing [...]

Search: inprocess[sb]

= citations bibliographic data will be reviewed and indexed, i.e., MeSH terms will be
assigned

pierre.devaud@epfl.ch
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= Turn your topic into questions to be answered (if suggested topics do not come in the

form of questions)

= Conceptualize each question (using MeSH terms and keywords/synonyms)

Which CDK inhibitors
have proven to be
useful to treat cancer?

—

Conceptil

Concept#2

Term#l [Mesh] (if any)

Term#3 [Mesh] (if any)

Term#2 [Mesh] (if any)

Term#d [Mesh] (if any)

Keyword#l Synonym#l Keyword#3 Synonym#7
Synonym#2 Synonym#a

Keyword#2 Synonym#3 Keyword#4 Synonym#9
Synonym#d Synonym#lo
Synonymi#s Synonym#ll
Synonym#e Synonym#l2

Concept#3 Concepti#d

Term#5 [Mesh] (if any) Term#7 [Mesh] (if any)

Term#6 [Mesh] (if any) Term#8 [Mesh] (if any)

Keyword#5 Synonym#13 Keyword#7 Synonym#19
Synonym#ld Synonym#20

Keyword#6 Synonym#15 Keyword#8 Synonym#2l
Synonym#16 Synonym#22
Synonym#17 Synonym#23
Synonym#13 Synonym#24
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= Syntax ...

v boolean operators: AND between concepts, OR between MeSH terms/keywords,
NOT to exclude terms if necessary

v nesting : (...)

v phrase searching : "..."

... can all be used for information search in PubMed

= Separate MeSH from Non-MeSH search equations ...
v' MeSH (to search 90% of PubMed references) ...

Mesh Concept#il Mesh Concept#2 Non-Mesh Concept#3

\ \ \
[ | [ | [ |

(Term#1[Mesh] OR "Term#2"[Mesh]) AND Term#3[Mesh] AND ("Synonym#13"[All Fields] OR Synonym#14*[All Fields])

v" Non-MeSH (to search 10% of PubMed references — most recent ones) ...

Concept#l Concepti#2 Concept#3

\ | \
( | | [ |

("Synonym#1"[All Fields] OR Synonym#2*[All Fields] OR Synonym#3) AND "Synonym#7"[TIAB] AND Synonym#9*[T]

= For Non-MeSH search equations ...
v filed tags: Title [ti], Title/Abstract [tiab], All Fields [all fields], etc.

v’ truncating : *

pierre.devaud@epfl.ch
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Simple Search box ...
PubMed -

Advanced Help

= To be used as the Google search box (list of keywords space separated)
= To be used for quick/first search strategy and not thorough search strategy
= 11l Automatic Term Mapping (ATM) !!! ...

"The process used by PubMed to find a match to unqualified terms that are entered
into the query box. Untagged terms are matched (in this order) against subjects using
the MeSH (Medical Subject Headings) translation table, journals using the Journals
translation table, and authors and investigators, using the the Full Author translation
table, Author index, Full Investigator translation table and Investigator index. If a
match is found in any translation table, the mapping stops. When subject or journal
matches are found, the query and individual terms are also searched in All Fields. If no
match is found in any tables, terms are searched in All Fields and ANDed together.

* The search details box can be seen on therightof | .__ . ... R
the reSUIt page CDE[Z11 Field=s] AND -

("antagonists and inhikitors"™
[Subheading] CR

("antagonists"[All Field=] &HD
"inhikitors"[All Fields]) OR -
"antagonists and

Search See more...
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Simple Search box ...

— Search details ...

treat cancer

Advanced Search Builder ...

= To be used for advan-
ced search strategy

= To split up and combine
equations (History)

= Must be on PubMed and
not MeSH (MeSH Advan-
ced Search Builder)!

CDK[AIl Fields] AND ("antagonists and
inhibitors"[Subheading] OR ("antagonists"[All Fields]
AND "inhibitors"[All Fields]) OR "antagonists and OR)
inhibitors"[All Fields] OR "inhibitors"[All Fields]) AND
("therapy"[Subheading] OR "therapy"[All Fields] OR
"treat"[All Fields] OR "therapeutics"[MeSH Terms]
OR "therapeutics"[All Fields]) AND
("neoplasms"[MeSH Terms] OR "neoplasms"[All
Fields] OR "cancer"[All Fields])

Try to build the
operators with
added (AND, corresponding

IIIIiiiiiiiIIIIIIIIIIIIIIIIII'iHiiiiiiiiilllllllllllllllIllliiiiiiiiilllIIIIIiiiiiIIIIIIIE!EH!IIIIiiiiiiiiII

CDK inhibitors [ Performed in Simple Search box

Too much
ref. to
check!

MeSH terms
. . with the
— Mapping with . q
vance
MeSH terms! .
) Search Builder
— Field tags [...]
— Nesting(...)
Use the builder below to create your search
Edit Clear
Builder
All Fields v (=] Show index list
AND ~ All Fields - © € Show index list
or Add to history
History Download history Clear history
Search  Add to builder Query ltems found Time
#1 Add Search CDK inhibitors treat cancer Sort by: PublicationDate 721 08:18:00
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Advanced Search Builder (MeSH search equations) ...

"Cyclin-Dependent Kinase

Inhibitor Proteins"[Mesh]
"Therapeutics"[Mesh]
"Neoplasms"[Mesh]

"Cyclin-Dependent Kinase
Inhibitor Proteins"[Mesh]
"Cyclin-Dependent
Kinases/antagonists and

inhibitors"[Mesh]

"Therapeutics"[Mesh]
"therapy"[Subheading]

"Neoplasms"[Mesh]

Performed in the Advanced Search
Builder

Search details shows the exact
equation (ATM deactivated)

MeSH term explosion

Performed in the Advanced Search
Builder

Search details shows the exact
equation (ATM deactivated)

MeSH term explosion

Performed in the Advanced Search
Builder

Search details shows the exact
equation (ATM deactivated)

MeSH term explosion

Performed in the Advanced Search
Builder

Search details shows the exact
equation (ATM deactivated)

MeSH term explosion

All concepts repre-
sented by MeSH
terms (no need to
perform a free-
text search for a
Non-MeSH
concept)

15t part of
equation (#1)

2"d part of
equation (#2)

3" part of
equation (#3)

Try to improve
the equation
with more MeSH
terms and split it
upin the
Advanced Search
Builder

much
ref. to
check!

Perform 2" part 22700 -

Perform 3™ part 7120458 -

Combine all parts 2687498 .
in the Advanced

Search Builder

(History)
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Advanced Search Builder (MeSH search equations) ...

("Cyclm-Dependent (i — Combination: #1 AND #2 AND #3 Final equation Apply restri- 3215 Too
"Cyclin-Dependent Builder terms to lower ref. to
. . |
!(m.as‘es/all:ntagomsts and _ Search details shows the exact down the check!
inhibitors"[Mesh]) . . number of
" . equation (ATM deactivated) )
("Therapeutics"[Mesh] results: [Majr],

"therapy"[Subheading]) — MeSH term explosion [Mesh:NoExp] or

"Neoplasms"[Mesh] [Majr:NoExp]

(WOl [ ED LG (G EHE — Performed in the Advanced Search Final equation Apply other 872 Too
Inhibitor Proteins"[Majr] Builder with restriction restrictions or much
"Cyclin-Dependent — Search details shows the exact use filters on ref. to
Kinases/antagonists and equation (ATM deactivated) result page (to check!
inhibitors"[Majr]) be seen in part 4:
("Therapeutics"[Majr] "Results, Search
"therapy"[Subheading]) details & Filters")
"Neoplasms"[Majr]

— MeSH term explosion

— Restrict to MeSH terms used as Major
Topic [Majr]

Query [tems found

5 Search (((("Cyclin-Dependent Kinase Inhibitor Proteins”[Mesh]) OR "Cyclin-Dependent 3215
= A gllmpse at what the Kinases/antagonists and inhibitors"[Mesh])) AND (("Therapeutics"[Mesh]) OR "therapy”
[Subheading])) AND "Neoplasms”[Mesh] Sort by: PublicationDate

hIStory part Of the Search "Neoplasms”[Mesh] Sort by: PublicationDate 2687498
Adva nced Sea rCh Search ("Therapeutics”"[Mesh]) OR "therapy” [Subheading] Sort by: PublicationDate 7120458
o . . Search ("Cyclin-Dependent Kinase Inhibitor Proteins”[Mesh]) OR "Cyclin-Dependent 22700

BU|Ider m Ight IOO ks Ilke Kinases/antagonists and inhibitors"[Mesh] Sort by: PublicationDate
Search ("Cyclin-Dependent Kinase Inhibitor Proteins"[Mesh] AND "Therapeutics"[Mesh] AND 746

"Meoplasms"[Mesh]) Sort by: PublicationDate
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Advanced Search Builder (Non-MeSH search equations) ...

The MeSH search equation previously performed does not retrieve recent references
(recently added references do not contain MeSH terms)

A free-text search strategy need to be performed to retrieve recently added
references

Free-text search strategies do not use MeSH terms but keywords/synonyms searched
for in title and abstracts

The more keywords/synonyms for a concept, the more relevant results to be found
Truncating (represented by the * symbol) might be used to cover plural forms (to be
used very cautiously — explosion of keywords!)

Like previously shown, use the Advanced Search Builder to split up and combine
equations (History)
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Advanced Search Builder (Non-MeSH search equations) ...

("Cyclin-Dependent Kinase — Combination of several smaller Incomplete Play with the [ti]/[tiab] 250
Inhibitors"[ti] "cyclin- equations performed in the equation field tags to lower much
dependent kinase inhibitor"[ti] Advanced Search Builder down the number of ref. to
"CDK inhibitors"[ti]] "CDK — Search details shows the exact results check!
inhibitor"[ti]) (treatment([tiab] equation (ATM deactivated)

treatments|tiab]
therapeutic*[ti] therapy[tiab]

therapies[tiab])
(cancer([tiab] neoplasm*[tiab]

tumor(tiab] tumour(tiab])

("Cyclin-Dependent Kinase — Edition of the field tags in the  Final Still possible to ... 119 Possible
Inhibitors"[ti]  "cyclin- Advanced Search Builder equation — Exclude references to check

dependent kinase inhibitor"[ti] — Search details shows the exact found with the this

"CDK inhibitors"[ti] ~ "CDK equation (ATM deactivated) MEDLINE equation limited
inhibitor"[ti]) (treatment([tiab] (with NOT in the number

treatments|tiab] Advanced Search of ref.
therapeutic*[tiab]  therapyl[tiab] Builder)

therapies[tiab]) (cancer(ti]

neoplasm*[ti] tumor(ti]
tumour[ti])

— Apply filters (to be
seen in part 4:
"Results, Search
details & Filters")
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On the same page ...

Article types
Clinical Trial
Review

Customize ...

Text availability
Abstract

Free full text
Full text

Publication dates
A years

10 years

Custom range...

Species
Humans
Other Animals

Clear all

Show additional filters

v results

v filters

Results: 1 to 200 of 3215 Page 1 of17 Next> Last=»

[ Risk stratification by p16 immunostaining of CIN1 biopsies: a retrospective study of patienis from the
1. guadrivalent HPV vaccine trials.

Mills AM, Paquette C, Castle PE, Stoler MH.

Am J Surg Pathol. 2015 May;38(5):611-7. doi: 10.1097/FPAS 0000000000000374.

PMID: 25602791
Similar articles

[C] Entinostat. a novel histone deacetylase inhibitor is active in B-cell lymphoma and enhances the
anti-tumour activity of rituximab and chemotherapy agents.

=]

Frys S, Simons Z, Hu Q. Barth MJ, Gu JJ. Mavis C. Skitzki J, Song L, Czuczman MS, Hernandez- v Search details

llizaliturri FJ.
Br.J Haematol. 2015 May; 169(4).508-19. doi: 10.1111/bjh.13318. Epub 2015 Feb 23.

PMID: 25712263
Similar articles [ {("Cyclin-Dependent EKinase

Search details

"Cyclin-Dependent
[l Phase 2 trial of the cyclin-dependent kinase 4/6 inhibitor palbociclib in patients with retinoblas Kinases/antagonists and

profein-expressing germ cell tumors. inhikbitors" _[Hesh] ) AND

Vaughn DJ, Hwang WT, Lal P, Rosen MA, Gallagher M, O'Dwyer PJ. ("Therapeutics® [Mesh] OR
Cancer. 2015 May 1,121(9):1453-8. doi: 10.1002/cncr29213. Epub 2014 Dec 18.
PMID: 25522918 Search

(&%)

Inhikbitor Proteins"[Mesh] CR

[

lom | »

1

See more...

Similar articles

[[1 CDK4/6 Inhibitor PD 0332991 Sensitizes Acute Myeloid Leukemia to Cyiarabine-Mediated

Cytotoxicity.
Yang C, Boyson CA, Di Liberto M, Huang X, Hannah J, Dorn DC, Moore MA, Chen-Kiang 8, Zhou P.
Cancer Res. 2015 May 1,75(9):1838-45. doi: 10.1158/0008-5472 CAN-14-2486. Epub 2015 Mar 5.

DD QETAATAQ

=
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Using filters (MeSH search equation)

("CycIm-Dependent Kmase — Performed in Advanced Search Builder Fmal equation  Skim through the 101 Many
"Cyclin-Dependent (ATM deactivated) restrictions and find matching

!(m.as.es/alrlmtagqmsts and — MeSH term explosion filters references
inhibitors"[Maijr])

("Therapeutics”[Majr] — Restrict to MeSH Major Topic [Majr]

"therapy"[Subheading]) — "Review" filter in result page
"Neoplasms"[Majr] — Use more filters if necessary (languages,
publication dates, etc.)

Using filters (Non-MeSH search equation)

("Cyclin-Dependent Kinase — Search details shows the exact Final equation  Skim through the 18 Many
Inhibitors"[ti]  "cyclin- equation (ATM deactivated) with result page to
dependent kinase inhibitor"[ti] — "Review" filter in result page restrictions and find matching

"CDK inhibitors"[ti] "CDK — Use more filters if necessary filters references

inhibitor"[ti]) (languages, publication dates, etc.)

(treatment[tiab]
treatments|tiab]
therapeutic*[tiab]
therapy[tiab] therapies[tiab])
(cancer[ti] neoplasm*[ti]
tumorf(ti] tumour([ti])
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Similar articles (bouncing) ...

For every relevant citation, use the "Similar articles" to get out of the loop and try to

find new MeSH terms, keywords/synonyms

Cancer Biol Ther. 2012 May;13(7):451-7. doi: 10.4161/cbt. 19589, Epub 2012 May 1.

Canavese M7, Santo L, Raje N.

® Author information

Abstract

proteins, the cyclins. Together they coordinate the cellular events through cell cycle. D
a common feature of most cancer types. Intensive research on small molecules that ta

aberrant expression of the cyclins, specifically the D cyclins is seen in the majority of
which currently remains an incurable neoplastic plasma-cell disorder. It is characterize
marrow microenviroment and associated organ dysfunction. Recent preclinical and earl
MM. This review will provide an overview of the main classes of CDK inhibitors with a fo
pharmacological implications of CDK inhibitors as possible therapeutic approaches for

PMID: 22361734 [PubMed - indexed for MEDLINE]

Publication Types, MeSH Terms, Substances

Publication Types
Review

MeSH Terms

Animals

Cyclin-Dependent Kinases/antagonists & inhibitors
Cyclin-Dependent Kinases/metabolism*
Humans

Multiple Myeloma/drug therapy

Multiple Myeloma/enzymology
Neoplasms/drug therapy
Neoplasms/enzymology™

Protein Kinase Inhibitors/pharmacology
Protein Kinase Inhibitors/therapeutic use

Substances
Protein Kinase Inhibitors

Cyclin dependent kinases in cancer: potential for therapeutic intervention.

Loosing control of your
search strategy!

Cell cycle progression through each phase is regulated by heterodimers formed by cyc

of many candidate inhibitors that are able to arrest proliferation and induce apoptosis in
Interestingly, cyclin-dependent kinases (CDKs) have also been proposed as therapeutig

J Cancer Res Clin Oncol. 2011 Oct;137(10):1408-18. doi: 10.1007/s00432-011-1035-4. Epub 2011 Aug 30.

The CDK inhibitors in cancer research and therapy.

Cicenas J7, Valius M.
~

® Author information ~

N
N

Abstract N

Chemical compounds that interfere with an enzymatic function of kinases are useful for gaining insight into mﬂcomplicated biochemical processes in
mammalian cells. Cyclin-d d (OO nlov an o le and/or tyoliferation. These kinases as well as
their regulators are fraquent also been Observed in viral infections,
Alzheimer's, Parkinson's di search for small-molecule CDK inhibitars not
only for research purposes, hibitors and the‘ use in cancer research or
therapy. This review should hrpose of their regearch. For this purpose, the
targets, commercial availab) rovide an overvievf of the clinical studies

t kingcg antigl rolo in the control af tha roll s

Similar articles

Dual action of the inhibitors of cyclin-
dependent kin; [Expert Opin Investig Drugs. 2006)

performed with some of the ]
Targeting cell cycle kinases for cancer 1
therapy. [Curr Med Chem. 2007] II
Movel potent pharmacological cyclin- ,'
dependent kinase inhib [Future Med Chem. 2009] //
BEXEEM The use of cyclin-dependent kinase ,/,

inhibitors alone or in cc [Drug Resist Updat. 2003] P

Cyclin dependent kinases in cancer:
paotential for therapeutic i [Cancer Biol Ther. 2012]

(2]

See reviews...

See all.

Cyclin-Dependent Kinases
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= Like previously shown, use Zotero (a reference manager) to keep track of relevant
references found and share them with group members

7 N

zotero
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Read relevant documents ...

= For highly relevant references, access the document (fulltext) and read it to see if it

contains the information to answer your
question to find new keywords/synonyms

= Think of the bibliography to discover new
relevant references

REVIEW

Cyclin dependent kinases in cancer
Potential for therapeutic intervention

Miriam Canavese, Loredana Santo and Noopur Raje*

MGH Cancer Center; Massachusetts General Hospital; Harvard Medical School; Boston, MA USA

Keywords: cyclin-dependent kinases, cell cycle, CDK inhibitors, multiple myeloma, targeted therapies

Abbreviations: CDK, cyclin-dependent kinases: CDKI, CDK inhibitor; MM, multiple myeloma

Cell cycle progression through each phase is regulated by
heterodimers formed by cyclin-dependent kinases (CDKs) and
their regulatory partner proteins, the cyclins. Together they
coordinate the cellular events through cell cycle. De-regulation
of cell cycle control due to aberrant CDK activity is a common
feature of most cancer types.

Intensive research on small molecules that target cell cycle
regulatory proteins has led to the identification of many can-
didate inhibitors that are able to arrest proliferation and in-
duce apoptosis in neoplastic cells as a promising strategy to
treat cancer. Interestingly, cyclin-dependent kinases (CDKs)
have also been proposed as therapeutic targets for Multiple
Myeloma (MM). Overexpression and aberrant expression of
the cydins, specifically the D cydins is seen in the majority of
MM underscoring the value of exploring COK inhibition in MM
which currently remains an incurable neoplastic plasma-cell
disorder. It is characterized by clonal proliferation of malignant
plasma cells in the bone mammow micro-environment and asso-
ciated organ dysfunction. Recent preclinical and early clinical
data explore several CDK inhibitors in the context of MM.

This review will provide an overview of the main classes of
CDK inhibitors with a focus on their mechanism of action and
discuss clinical and pharmacological implications of COK in-
hibitors as possible therapeutic approaches for the treatment
of cancer with specific consideration to MM.

Introduction

Cyclin-dependent kinases (CDKs) are specific serine/threonine
kinases thar play an essential role in cell cycle regulation allow-
ing transition between its different phases.' Many of the genes
involved in cell cycle progression are frequently mutated in
human cancers leading to uncontrolled cell division and tumor
growth. Furthermore, several components of the CDK machin-
ery are deregulaied in different malignancies.” This knowledge
provides a rationale for considering the cell cycle and its com-
plex regulation system as potential rargets for new drug develop-
ment in cancer therapeutics. Hence, in the last decade there has
been increasing interest in the development of selective inhibi-
tors of CDKs and mitotic kinases.* A number of CDK inhibitors

*Cormespondence to: Noopur Raje; Emalk: niajeg@partners.org
Submitted: 01/20/12; Accepted: 02/03/12
httpo/dx.dolorg/10.4161/Cbt. 19589

(CDKIs) with different mechanisms of action have been evalu-
ated. Yer, it is not clear which CDK or spectrum of CDKs should
be targeted. Based on preclinical data it seems clear that compen-
satory roles of certain CDKs in cancer cell types may influence
the biology of specific cancers that would be considered good
targets for these compounds.'

Limited clinical activity has been observed in most-single
agent studies with CDKIs along with remarkable toxicity.! Newer
malecules with more favorable pharmacokinetics, a better under-
standing of the biology and mechanisms of action of these drugs
and the use of CDKIs in combination with conventional cyto-
toxics seem promising areas that are being currently explored.
In addition, new kinases involved in cell cycle regulation have
been recently identified and represent promising alternarive ther-
apeutic targets. Results from ongoing trials, the incorporation of
more selective targeted agents and a more profound understand-
ing of the cell cycle and its regulatory mechanisms, will hope-
fully bring some light to this complex field of anticancer drug
development.**

Here we review the role of CDKIs in malignancy, with par-
ticular arrention to multiple myeloma (MM) and we discuss the
most relevant CDKIs in clinical development as possible thera-
peutic approaches in cancer therapy.

Cyclin Dependent Klnases:
From the Bench to the Clinlc

The cell cycle is an ordered series of events required for the
faithful duplication of one eukaryotic cell into two penetically
identical daughter cells. It is now well-established that, although
growth and protein synthesis occur almost constantly throughout
the cycle, DNA synthesis takes place only at determinate times.
The Gap intervals (G, G_) between the S phase and M phase
are no longer considered idle periods, but rather represent critical
regulatory phases where information from the extracellular envi-
ronment is integrated along with all intracellular changes.* The
coordinated transitions berween cell cycle phases depend on one
family of evolutionarily conserved proteins, called CDKs. These
are binary proline-directed serine/threonine-specific kinases that
consist of a catalytic subunit (the CDK) and a regulatory subunit
(the cyclin) as shown in Figare 1.

The mammalian genome has 12 loci encoding CDKs,
although enly five of them—CDK1, CDK2, CDK3, CDK4 and
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C 0 n Cepts [ B 7] Expert Opin Investig Drugs. 2003 Jun;12(6):955-70.

prp— CDK inhibitors in clinical development for the treatment of cancer.
FischerF’W, Gianella-Borradori A.
Cyclin dependent kinases in cancer @ Author Information
Potential for therapeutic intervention Abstract

Cyclin-dependent protein kinases (CDKs) are key regulators of the cell division cycle, whose various checkpoints proliferating cells must traverse.
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Abstract

The development of small molecule kinase inhibitors as potential cancer therapeutics is an area of intense interest, and a subset of these agents
target cyclin-dependent kinase (CDK) activity. Ten distinct CDKs (1-3, 11), when paired with their cyclin activators, are integral to such diverse
processes as cell cycle control, neuronal development, and transcriptional regulation. Mutation and/or aberrant expression of certain CDKs and their
regulatory counterparts are associated with uncontrolled proliferation and tumorigenesis. As such, CDK selective inhibitors (CDKls) that attenuate or
prevent tumor growth have been developed Recently, interest in the therapeutic potential of CDKls has expanded to include neurodegenerative
diseases, where dysregulated CDK activity has been linked to the pathogenesis of Alzheimer's disease (AD), amyotrophic lateral sclerosis (ALS),
and stroke. Specifically, aberrant activation of cell cycle CDKs or CDKS is associated with apoptosis and neuronal dysfunction in response to various
neuronal stressors. To date, CDKIs have shown promise as neuroprotective agents in the research laboratory and, in the future, may prove useful in
the neurology clinic.
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® |nformation retrieval is an iterative process

= PubMed might be used like Google(Scholar) BUT there is more to it (search details)

= Split questions into concepts (with MeSH terms, keywords/synonyms) and build
equations

= Separate MeSH (MeSH + free-text search strategies for non-MeSH concepts) from
Non-MeSH (free-text search strategies) equations

= Build your equations with the Advanced Search Builder (using OR, AND, NOT)

= Keep track of your interesting findings at different stages (reference manager)

= Use the "Similar articles" feature to get out of the loop and try to find new MeSH
terms and keywords/synonyms

= Continuously improve the concepts and equations with new found MeSH terms and
keywords/synonyms

= |Information retrieval is an activity that requires a lot of practices to be mastered

Questions
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"A patent is a State-delivered intellectual property (IP) right that allows the applicant to
prevent others from commercially exploiting the invention for a specific period of time.
In return, the applicant must disclose how the invention works. Patents usually cover
products or processes containing new functional or technological aspects. Patents
therefore deal with how something functions, what it does, how it does something or
how and from what it is produced.”

Source: https://www.ige.ch/en/service/glossary.htm|?tx contagged[source]=default&tx contagged[uid]=213

10 Model.)

J. W. FINCH.
MONOOTOLE. -~

Ko. 621,786. Patented June 26, 1804.

https://flic.kr/p/7eGCdB
https://flic.kr/p/aDGG8a
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The information in a patent document refers to the following ...

Applicant: the name of the individual or company applying to have a particular
technology protected

Inventor: the name of the person or persons who invented and developed the
invention

Description: a clear and concise explanation of known existing technologies and
problems associated with them and how the new technology is applied to solve these
problems]...]

Claims: a statement defining the scope of the protection sought or granted through
the patent

Citation and references: certain patent documents also include references to related
technology information uncovered by the applicant or by a patent examiner during
the patent granting procedure [...]

Source: http://www.wipo.int/edocs/pubdocs/en/patents/434/wipo pub 1434 02.pdf
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Espacenet (free)
http://worldwide.espacenet.com/advancedSearch?locale=en EP

Derwent Innovations Index (paywall — available at EPFL)
http://www.isiknowledge.com

Google Patents (free)
http://www.google.com/patents

Scifinder (paywall — limited access at EPFL http://library.epfl.ch/databases/en)
http://scifinder.cas.org

Finding Technology Using Patents - An Introduction (guide)
http://www.wipo.int/edocs/pubdocs/en/patents/434/wipo pub 1434 02.pdf

WIPO Guide to Using Patent Information
http://www.wipo.int/edocs/pubdocs/en/patents/434/wipo pub 1434 03.pdf
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=  Citation
http://citation.epfl.ch/home

The website citation.epfl.ch is intended for students, PhD candidates, researchers, and
instructors

= The consequences of committing plagiarism
http://citation.epfl.ch/copyright/consequences

Bk 5 Plagiansm or self-plagiarism, whether committed intentionally or by omission,
constitutes misconduct, which gwves rise to the launching of an internal disciplinary
procedure.

4 Other consequences : plagiarism brings discredit to its author, which has repercussions
on his research team, negates the value of the work carmed out and brings disgrace on the
institution involved. It may also give rise to external procedures 39

Source: Directive concerning research integrity and good scientific practice at EPFL, art. 18, par. 3-4
http://research-office.epfl.ch/files/content/sites/research-office/files/Research%20Ethics/3.3.2 principe
integrite recherche an(11).pdf
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