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EREEET AGING & NEURODEGENERATFVESISES SIS

marker genes for aging!? e Alzheimer's disease

e Parkinson's disease

many marker genes found | i
but: * Huntington's disease

* Amyotrophic lateral
sclerosis (ALS)

* specific organism
* specific tissue
* juvenile vs. very old




X launched 10/2009

JENA CENTRE FOR
SYSTEMS BIOLOGY OF AGEING

* |0 Jena-based research groups
* 4 institutes (FLI, HKI, FSU, UK]J)
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5 organisms:
e human, mouse, killifish,

zebrafish and roundworm

DATA

tissues:
e brain, liver, blood, skin

timepoints
* juvenile, young adult, adult, old,

very old JIN
\ $

different stress conditions
PO No sport

JENA CENTRE FOR
SYSTEMS BIOLOGY OF AGEING
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DATA

For each of these data sets we have:

e 6-|2 replicates

* polyA data (IncRNAs detectable)

* mIRNA data (for nearly all data sets)

HOW TO ANALYSE THE DATA?

EEEEEEEEEEEEE
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SYSTEMATIC APPROACH: MARKER GENES

* Inflammaging list of marker
+ Autophagy genes for each
area

» Mitochondrial aging
» Stem cells with age
* Senescence

* DNA damage response

» Cell cycle regulation

B @e| fUrn over



SYSTEMATIC APPROACH: MARKER GENE

™

* specific organism
e specific tissue

* Juvenile vs. very old

/

Are those marker genes marker genes at all?
Are those marker genes markers for aging In general!

Are they only organism- or tissue-specific!



METHODS

Beforehand:
e Genome and annotation files

* Mappings (splice-aware and multi-mapped; different tools)
» Quantifications (unique and multiple read counts)

During HACKEN:

* differential gene expression
* alternative splicing

* pathway enrichment

* single nucleotide variants

* co-regulation of genes



SP

-CIFIC QUESTIONS TO LOOK AT

Susceptibility of organs to aging?
VWhen and where does aging start!
Does an enriched environment reverse aging!

s mice skin a good model for human skin aging?



Your chance at

IHACKEN

2017

Raise your own questions!

Test your own methods!



WHAT ELSE IS AWAITING YOU?

e Hack-Bu

* [able football
e Pubs and clubs of |ena

SRS and Shacks

* Jimmy Joy

fet (sorry to the vegetarians and
bregnant women)

* Game Night
* Print your own festival Shirt (or Bag,...)

O
aF VOLKSBANK Sparkassen
5 Me?sicherung




THE BIOINF FESTIVAL

03.04.- 09.04.

STAY YOUNG OR DIE TRYING

WWW.RNA.UNI-JENA.DE/HACKEN

REGISTER NOW!!

hacken@uni-jena.de

ONLY 53 DAYS LEFT







NDHE!

» ONLINE G el

Stantfiyrge,

S g e Al ' 3 :
ZEIT20NLIN ese]]e. 3 ZEIT & : e WELT
, E GESUNDHE] Ebola ; € Sch hoey DXE v
BURGERKRIEG i Ei i WeStafIika aft ‘vmus-PANDE“‘E H n gkong immef noc / k
L£1n . 24.06.0, ., g . H (o) \ FIEBER
K'"‘J'ef'ahmung In Syrien ages = w | b ergt " THOMAS Scee ‘sars istin um B jesigen Stadtpal
. ! -3 r 4 .
Zehn Kinder haben s; i ausgebr OChen Ziryg V::z; Pldemje betn'f&,au er Ontro;j(rw WWESE - * Thema 1. Marz 2013 15 <% i vor zehn \; T k'l erklart rleS g
< s si €itet o : oA en, \ z
ll)nﬁzmrt' Das hat die Vt’elltrg]t:slgr((ii;ynen mit dem Polio-Vipyg fenschen a"ne:-s <" aggres, 'mf-‘ff.sc N ganz wr.. . & ! Weil Chinas Behorden Sﬁi\l‘: an Sars. Ein Lunge“: lLf::. i 2 Q el‘l'geblet nd mit Deng
. n " € - . _ . <« Af~mar B i cman R { ¥ —— 3 . »
eltsorganisation £ DIEEWELT vosmae =g ¢ SEEETR . tapaner I B opole TOKO YO
guardian 7 GESUNDHEIT CORONA-ERREGER 28.04.14 : (4.4 ’ ,; = !
' India dengue fever ' Gefihrliches Mers-Virus breitet ' Spreading Polio a Global Health | 10Dzt
{ R ! X { | : Ctober 2 asty
f lgher than OfﬁCI HCaSQS 300 tlmes | sich rasant aus z X ;\Emergency, WHO Says 4 } 014 Last updated a 1g.54 GMT
{ a 4 audi-Arabien meldete mehr als £ [t :-. &i G b; - "3
S.tu.d y by US and Indian re y rep or ted = StU.d b fich(.lsgis]:dapw:im : 1(; HEALTH L \l‘mﬂm'k e '?YM‘?G?E F?,),(,, - s : G'Oba, EbO'a Outb :
clinically diagn Searchers finds Y. 1 S - WH reak death
Sradidengue casna'h.. i S Lny e s ' Ehe New 1o © e xceed 4,006
) The New Pork Times Kills 400 * Polio’s Return After Near Eradicatic "ork Bimes fs '
o .. Republic of Congo & - . Cases of o 152 S
;‘ M sles Outbreak in Democratlc P B S s Dengue Fever Mu'tlp]y . S th 3 21033 ¥
ea o ln ou em T . y ‘\
i 3 ' alwan .3 ;
; SEPT. 14,2015 ] - ‘ "propa
B <0 NBCNEWS ] oliovirus Kot~ P 5
. - . en sfen nah: och int 1e' = olio-
New York's JFK Airport to Be 10000 3 gurickkehren a \-ahm“ngschem‘z‘;mﬁ‘-e‘;“m;;nnte cswieder P
= E ung der Kinder nnpunkte. AU = o
. Ebola Screening Program ] Diewe\(tlwe“eg‘\“fr(’;er%ﬁederﬁ'\rne“e""e i o
e = ] Reisen e sorgen 1my o i O e
Falle geber- I * - - :
1000 ~ b
Ehe NeworkTW? DIEC WE e
I 4 GESUNDHEIT INFLUENZA f
asiA PACIFIC ) act in - : |
Stud: Reassesses Dengue’s ImP 100 Der Kardinalfehler der Grippe- j
tuay 3 . o : 1
» : [ SRR S ey A e . Infizierten p
ERHARRSS OCT-:20% I T S e A LA VO At 73
. ‘”mm“, . pa— o sche sterben jihrlich an den Folgen einer Grippe. Was machen v
= 0 Ty 4 - iﬁ::;ggﬁ;?:ergl fatlsclljl? Vi’aa};i i:t dieiwdl:afsteckende P}f):se? Ein Virologe antwortet !
1 _ Measles cases (US) Flu deaths 2 ¥ S Al ey
] Hep A cases Dengue deaths EheNew dork Eimes ‘
I Hep C cases (US) Polio deaths s th .
s e U.S. A stupe
| 5 February 2014 Last updated at 0052 oMT 1< Ebola cases Ebola deaths mprepared for an Ebola Outb k?
{ . By KAREN YOURISH and Laggy rea
' . ' hi 1 MERS cases MERS deaths andling of the firgt oy BUCHANAN 00T, 1,y :
| N ew straln Of 'dead Iy blrd : T the cgoun;y fsi P;;)ar;;f?und to have Eboly j, the United gt '
7\”‘ By Michelle Roberts T T T T T T T T " T " T "~ T "~ T "~ T "~ T "~ T "~ T "~ T T 1 icies, as wel] a5 several priv: tznezltl_ttl.)r%k Nearly a doge, federisess th:S raised questiong over ¥
g Health editor, BBC News online i N €] {9 N 9, N 9, N £ {Q N 9, N £ {9 N 9 N 9, N £ v)o V)O V)O v)o v’o v’o v)o v)o D ———— ,\,lwles’iv?re involved in reSpOnd}ng ts :}:I: CI:S c:ifﬂvemmem .
— D % % B % % % Y B R % % B R %l b % — hecasein Dall

increasingly frequent viral outbreaks
more uncontrollable pandemics
>|0% of global deaths attributable to viral infections
(~60 million people/year)




WHO CAR

-5 ABOUT VIRUS
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Number of newly identified species per year, based on the
NCBI Taxonomy Nodes.

2015
2014
2013
2012
o 2011
Q 2010

2009
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2007
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" Archaea

" Bacteria

W Eukaryota

W Fungi

" Metazoa

" Viridiplantae

" Viruses

20000 40000
# New Taxonomy Speci
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WHO CARES ABOUT VIRUSES?

&



WHAT IS KNOWN 50 FAR!

* genetic diversity of viruses Is huge
* viruses can vary their genomes quickly

* viruses overcome host defence systems and therapeutic
interventions

WHAT IS NOT KNOWN 50 FAR!?

e >99 9% of viruses

e fundamental knowledge about new virus families, genera and species

* role of the genetic variability of viruses
led

* virus-host-interactions rarely studied

WHAT WE DO WE NEED?

* virus evolution rarely stuc







AIMS OF T

- EVBC

* bringing together virologists ana
bloinformaticians

* exchange of ideas

* Interdiscipli

nary collaborative projects

e |ocal national and international level

siindlstrial members and scientists

* InCcreasing |

nternational visibility of virus

hioinformat

[@&S



SCIENTIFIC GOALS

* Virus detection & diagnostics
* Virus phylogeny & taxonomy
* Virus database

* Structure-function relationship
* Virus-host interaction

* Serology & vaccines
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Thomas Stephan Marion Massimo
Palmarini

boliticians
-U representatives
BMBF representatives

Mikall Philippe

Gelfand Cochrane L eMercier



DAY |

Virus Bioinformatics — Key Role in Global
Health Research

Workshop with local, national and EU representatives and politicians

* virology state-of-the art and challenges
* virus bioinformatics state-of-the art and challenges

* ongoing projects and funding possibilities



ey )

Major Challenges in Virus Bioinformatics
Keynote talks and discussions

* Virus detection & diagnostics
* Phylogeny & taxonomy

* Virus-host-interaction

* Virus replication

* Serology & vaccines



DAY 3

Founding the European Virus Bioinformatics
Center

* concluding presentation from the previous days

* founding ceremony



European Virus
Bloinformaitics Center

WANT TO JOIN?

htt :Z%é#bc.uni-'ena.de/



http://evbc.uni-jena.de/

THANKS

ENJOY THE CHIL



