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Sophisticated Life Science Research Instrumentation @
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Sophisticated Life Science Research Instrumentation @
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Sophisticated Life Science Research Instrumentation

nonaraTtbCs

Ha I'IyGHVIKyMbIe AdHHbI€ Ha PbIHKEe MeOouKaMeHToOB?
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Prinz et al., 2011, Wahisten et al., 2006
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Sophisticated Life Science Research Instrumentation

Mcnonb3oBaTth creaytowme MeToabi:

° |V|VIHMMI/I3I/IpOBaTb B3aVIMO,£|,el\/JICTBI/Ie yenoBeka C XMBOTHbIMU

e CyLWecTBeHHO COKPaTUTb BPeMs UCC/eA0BaHUA

° |£|,OJ'II'OC|:')OL-IHOE TeCctnpoBaHmne ¢ BO3SMOXHOCTbHO COLMNANIbHOIO B38MMO,£I,€I\/JICTBI/IFI

° ABTOMaTM3MpOBaTb nonyvyeHne AaHHbIX
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TSE Systems - PeweHun
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Sophisticated Life Science Research Instrumentation

PhenoMaster — MoaynbHaa Cucrema
KoHTponb notpebneHnsa nuwim,

KHNAKOCTU, usemeHeHnA maccbl Tena

ﬁuepaumaﬂ CTEeHKa
' I

€ B

“hip

Henpsmas g

KanopumeTtpus

Lﬂ:lq Y ey | v )
[l RN C A
». wa il

T
s 1“}‘

UK-pamkn namepeHus b | N/
< r 4
aKTUBHOCTHU - 74
\\“s&jjlf

Berosoe koneco

Copyright © 2018 TSE Systems International Group - All rights reserved.



srnhictirn 4 | ifo Crionre Pocs e nctfr onfntin
Sophisticated Life Science Research Instrumentation

KoHuenuuna PhenoMaster

TexHMuecKkoe u nporpammHoe obecneueHue
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Xunkocts, BeroBoe OnepaHTHas
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Koneco CTeHa
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sAutomated Infusion

PhenoMaster -texHonorua Swivel

by Syringe Pump
" = Optogenetics
e [ﬁ'gl - * Blood Sampling
* Microdialysis
= Electrophysiology

= Electrostimulation
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TSE Systems - PeweHus

IntelliCage

UccnepoBaHme nosBeaeHUsA B NOAHOCTbIO aBTOMATU3IUPOBAHHOMW
rpynnoBou AOMALIHEW KNeTKe
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IntelliCage - 4 ychoBHO-ONepaHTHbIX yraa

Sophisticated Life Science Research Instrumentation

@® NewBehavior

Presence detector
(differential temperature sensor)
Air-puff valve 3 multicolor - LEDs

Nose-poke sensor

Tip of wat licking detecti
(ight barrier) ip of water cap (licking detection)

Closable door to water access
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IntelliCage ana mbiwen
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* YCTaHOBKa AN1A aBTOMaTM4YeCKOoro
NOBEAEHYECKOTO CKPUHUHIA N OLLEHKMU
KOTHUTUBHbIX PYHKLMIA

* [1pOCTOPHbLIN LLEEeHTPA/IbHbIN OTCEK C
CETKOW ANA eAbl U YKPbITUEM

* 4 yrna gna NnporpaMmmmMpoBaHmMs 3aaau

* TexHonorma RFID-TpaHcnoHAepa;
BBOAATCA NOAKOMXHO

* RFID aHTEHHbI UAEHTUOULMNPYIOT
noceleHne XXUBOTHbIMU YI/1I0B
CUCTEMDI
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Sophisticated Life Science Research Instrumentation

MoTtopusuposaH CseTtoBble Bo3aywHble
HaA ABepb CTUMY/bI CTUMYANbI
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MepeHoOC Knaccuueckmnx nosegeHYecKkux napagurm B

dBTOMAaTU3NPOBAHHYIO CUCTEMY
NMpocTpaHCcTBEHHOE OOyYeHMe U NamMATb

nhiebir ” - . 4 -~ )
Sophisticated Life Science Resea
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Sophisticated Life Science Research Instrumentation

TecTpoBaHMe BO3genCTBUA NpenapaToB Ha CTpax U
TPEeBOXHOCTb
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Béracochéa et al. 2011, Safi et al. 2006; Klodzinska et al. 2003



U3yueHne apPpeKToB aHKCUONNTUUYECKOrO
npenapara B IntelliCage
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BanngupoBaHHble NoBeaeHYecKue napaaurmbl MoryT 6biTb peasin3oBaHbl B cUCTeEMe
IntelliCage ¢ ogHOBpemeHHbIM pelieHuem npobaem cTaHZaPTU3aLMUMK
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Sophisticated Life Science Research Instrumentation @
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Multi Conditioning — napagurmbl

Peakuua ctpaxa

AKTMBHOE n3beraHne
[MacuBHOE n3beraHme
JlaTeHTHOE TopMOXeHMe
BblydyeHHas 6eCnomMoLLHOCTb
[MpennoyTeHne mecta
CBeTno-TeMHada kamepa
[MaHn4yeckoe paccTponcTBO
JlokomoTOpHasa akTMBHOCTb
OTKpbITOE NoOne

Pa3paboTka nekapCTBEHHbIX NpenapaTos

« CKpPUHUHI nekapcTB (kenaemble 3 deKThI,

NoboYHblE 3PdPEKTHI)

* d>apmaKonorV|qu|<V|e N TOKCUKOJTOTNM4EeCKHNEe

nccrnegoBaHuUA
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MCS — npenmyLiecTBa

* WcknrouyeHne BNUAHuUA
4YerloBeYEeCKOoro paktopa Ha YUCTOoTY
9KCrnepuMeHTa

» TecTupoBaHue npwu rrodom
OCBeLLeHNN, B TOM YUCNE N B NOMHON
TEMHOTE

« JKOHOMUSA mecTa, TPebyeTcsa TONbKO
oauH 6a3oBbI MOAYIb

* [mbkocTb, NpMeHNMa K MHOXXECTBY
Moaenen

- BbirogHasa ueHa, Ans peanusauum
HECKOINbKMUX Napagurm

Sophisticated Life Science Research Instrumentation
f
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Sophisticated Life Science Research Instrumentation

TenemeTpusa Stellar - MHHOBaUUA- TeXHONOrUA - NPeMMyLLecTBa

SKCMepUMEHTa/IbHbIE AaHHble A/ A

HEeOrpaHMYEeHHOro KO/IMYEeCTBa *KUBOTHbIX
CYMTBIBAIOTCA C MOMOLLLbIO OAHOW aHTEHHbI !

AHTEHHa MOKeT ObITb pa3MeLLLeHa Ha CTEHE, ,
NOTOJIKE UIN YCTaHOBNEHA B OTAE/IbHOM
nomelleHnn (BuBapun, nabopatopusn, Bonbep) ( e A

Onana3oH gencteuna 5 m (15ft.)

MnaTa c namAaTbio ,on board”, pasmepom 1 6 —
cBobona nepeaBurkeHmna 6e3 3aBUCMMOCTU OT o g —
PACcNo/IOXeHUA aHTEHHbI r

AHTEHHA MMeeT TONIbKO 0O4HO NOAKAKYEHME R
USB K KOMNbIOTEPY MM HOYTOYKY '
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Cnacubo 3a BHUMaHue!

Sophisticated Life Science Research Instrumentation
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Research Instrumentation

Sophisticated Life Science

Transfer of validated behavioral paradigms into automated setup

Spatial learning and memory
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Behav Genet
DOL 10.1007/510519-017-9853-3

ORIGINAL RESEARCH

@ CrossMark

Rsk2 Knockout Affects Emotional Behavior in the IntelliCage

Matthias Fischer' - Victoria Csbello' - Sandy Popp? - Sven Krackow” *

Leif Hommers' * Jiirgen Deckert' - Klaus-Peter Lesch™** -

Angelika G. Schmitt-Bahrer'

Behav Genet

Behavioral tests in the IntelliCage

About 10-16 mice per IntelliCage (approximately equal
numbers of KO and WT mice) were subjected to behavioral
tests. Prior to each conditioning test, subjects were given
an adaptation period of 6 days with all doors open and free
access to the drinking bottles. Standard lab rodent food was
provided ad lib thronghout experiments. In addition, 2 days
were given for the animals to adapt to nosepoking for door
opening, i.c., doors were closed and opened for 7 s per visit
only after the subject poked at s door (exception: 5 s for
motor impulsivity ).

Several experiments (all place karning schemes, anxiety
test) were conducted using two drinking sessions during
dark phase (21-23 and 3-3 h for place learning, 23-3 h for
anxiety test) in order to increase leamning motivation. Con-
ditioning schemes were applied during drinking sessions
only, IntelliCage doors stayed shut outside those sessions.
In these cases, animals were given 2 days of adaptation to
the schedule, i.e. doors opened at nosepoke for 7 s during
drinking sessions, but kept close otherwise, before condi-
tioning schemes were applied.

Fischer et al., 2017

Activity and exploratory behavior

During the 6 days of free adaptation, the following behav-
ioral measures were extracted for charmacterisation of spon-
tancous activity of cach subject: NPvisits= Visits with
Noscpoke without Licks/h; Lvisits=visits with licks'h;
Svisits=visits without licks and noscpokes/h; NPV-
dur=median duration of visits w/np w/out lick; Nose-
pokes=mean number of nosepokes during visits w/np w/
out licks; NPduration= median duration of such np during
a visit; Licks=median number of licks per visit; Ldura-
tion=median duration of licking during a visit; Lcon-
tact=median bottle cap contact time during a visit; Noc-
turnal =relative night activity [(visits during night— visits
during dayM(total no. of visits)]; Repetitive =log(sum
of observed returns to same comerfsum of expected such
switches); Regulerity= sqri(sum of squared non-diag tran-
sition matrix residuals’sum of non-diag transition matrix
observed values). We used the beginning of this 6 days
adaptation period after placing the mice into the Inelli-
Cage to investigas exploratory activity of 2 new eaviron-
ment by measuring time till first visitnosepokedlick, num-
ber of visits till first nosepoke/lick or time and number of
visits before visiting, nosepoking or drinking in all four
corners. Means are taken for frequencies with few levels
when medians could strongly mislead in small samples and
mask differences in large ones. Medians for durations and
licks cut out outliers, like corner sleepover or spurious hits
of sensors during exiting.

Behav Genel

I

After free adaptation, nosepoke adaptation, and drinking
session adaptation, a series of place kearning experiments
was carricd out consecutively, with several experimen-
tal groups. In all cases, visits with nosepokes represented
a trial that could ecither be correct or not (25% success by
chance).

Place preference

Noscpokes opened the door only in one of the four cor-
ners for cach subject for 6 sessions (3 days). Rewarded
comner was randomly assigned to cach subject and bal-
snced between genotypes. After that, rewarded corner was
swapped to the opposite corner (reversal) for enother 6
sessions.

PlaceT5

Consecutive to Place learning reversal, rewarded comer
was set to the next corner in clockwise direction and eward
given with a probability of 75%, for anothes 6 sessions.

Place change

For 6 sessions the rewarded corner was swapped randomly
(excluding the prior ewarded corner), at every session.

Chaining

For 8 sessions, the mwarded corner was switched afier cach
visit with nosepoke to the next comer in clockwise direc-
tion. Hence, subjects had to circle sround the IntelliCage to
get waker during the drinking sessions. After that, direction
of mwarded comer switch was reversed to counterclock-
wise (reversal) for another 16 sessions.

Patrolling

Same as chaining except that the rewarded corner switched
to the next corner after each correct visit with nosepoke,
ie. only after a visit with nosepoke that led to door open-
ing. Hence, in contrast to chaining, the position of the
rewarding comer was not switched until it was sucoess-
fully entered. After 12 such sessions (6 days), direction
of rewarded corner switch was changed from clockwise to
counterclockwise (reversal) for 16 sessions.

Motor impulsivity
During training phase (first 3 days) the door initially poked
at with the first nosepoke of a visit opened 0.5, 15 or25s

Copyright © 2018 TSE Systems International Group - All rights reserved.

afwer the initial nosepoke. The length of the delay veried
randomly. After the delay 3 green LEDs were switched on
on the side of the first nosepoke and the door opened at this
side for 5 s. During the training phase (first 3 days) a nose-
poke before the LEDs were switched on (premature nose-
poke) had no effect.

In the following test phase (5 days) premature second
noscpokes (before LED on) terminated the trial, ic., the
animals would have to keave the comer and visit again to
start a new trial. Hence, animals had to learn, that after an
initial nosepoke they had to wait with the second one till
LED was switched on, not knowing if it would take 0.5, 1.5
or23s.

Impulsivity level was therefore measured by the pro-
portion of correct responses (i.e., visits without premature
noscpokes).

Cognitive impulsivity

In each corner one bottk: was filled with water and one with
% sucrose. A noscpoke st one door prevented opening

of the other door during a visit. During 4 days mice were

allowed to develop a preference for sucrose.

After that, the delay discounting condition scheme
allowed drinking after nosepoking at the water bottle side
without delay, as before, but at the sucrose side mice had to
wait for some period of time till 2 nosepoke could open the
door. The delay increased from 0.5 s every day by 0.5 5, up
to 8 s delay. An carlier breakdown of preference for sucrose
side would be taken as evidence of higher cognitive impul-
sivity in a group.

Chaining, patrolling and impulsivity were determined
with similar designs as applied in Kobayashi et al. (2013).

Anxiety

In each corner one bottle was filled with water and one with
2% sucrose. WT and KO mice were assigned randomly and
balanced within strains to two groups, respectively. One
group had access only to the water bottles, the other group
only to the sucrose bottles.

After general adaptation to the IntelliCage with water in
all bottles and 3 days adaptation to the described sucrose
and water side situation, cight days of airpuff-application
followed. From 23 h till 3 h & nosepoke in one or the four
corners initiated an airpuff for | s and with about | bar
(“anxiety” phase). The anxicty comer was assigned ran-
domly and balanced within strains to each mouse. During
the intervening time periods no airpuffs were delivered
(“inter” phase).

As an indicator of state anxicty, we measured the time it
took a subject, after reception of the first airpuff, to nose-
poke again in the airpuff delivering comer.

€ Springer
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cognitive rigidity in two genetic mouse models of autism

Alicja Puscian', Szymon Leski’, Tomasz Gorkiewicz', Ksenia Meyza', Hans-Peter Lipp*” and

Ewelina Knapska'* ‘ ‘

eartmiet? of Neasoyimmadaoy Aect nermute of Expmermmdel Roiogy. Mimssm Ol e
L ees e

Adaptation phases Taining phases ‘ _.‘ ‘

Simple sdaptation  Nowspoks adaptat Place pesd 1 Place reversal lvarming

{
U

ted Life Research Instrumentation
PLACE LEARNING
osem c mAA N
3. - : b G i- p R ? 2 .
PLACE RE-LEARNING
carm/e ’ - LT3
H b . | . 3
M ' | L. - 5 Y
£ ) .
i” =V
PERSEVERATION
’ (83, V. | 3 QAN
| 1 H
| | L
i \ !
i . . ‘. Al . s
i i -
CONTROL - MOTIVATION (LICKS)
oms L DAL
{~ Pl e
P - [ o | :
T RRIF na
Py ;oag Py 4

Copyright © 2018 TSE Systems International Group - All rights reserved.

Puscian et al., 2014



D P, yrs 3 wonfatin
Research Instrumentation

Sophisticated Life Science

Effort choice behavior

Addiction Biology b\

PRECLINICAL STUDY PRUREIEL] ' 14000 14

Characterization of an alcohol addiction-prone
phenotype in mice

Kasia Radwanska & Leszek Kaczmarek

Days: 1 26 27 96 97 128
: : Extended Analysis of
10F n . o
Behavioral phienotyping -» alcohol drinking = addiction-related bahaviors
Activity in a new cage (day 1) Preference for new alcohol (days 27-30) Withdrawal and relapse (days 97-107)
Activity in a familiar cage (days 2-7) Preference for alcohol (days 27-66) Motivation for alcohol (days 112-118)
Testd: Motivation for sucrose (days 11-12) Alcoholjconsumption (days 67-96) Persistence in alcohol seeking (days 126—-128)
Impulsivity (days 15-21) Resistance to punishment (days 126-128)

Persistence in sucrose seeking (days 24-26)
Resistance to punishment (days 24-26)

Figure | Experimental timeiine
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