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Bioxnueia: ®daon 1

To 1971 d1ddokeTail yia TpwTn Yopd Bioxnueia
oto TuAua Xnueiac Tou EKTTA

B. M. KamouUAag

EpvaoThpio Bioxnueiac
TTapadooeic KAivikng Xnpeiag

EvdcikTIKOi TiTAOI 318aKTOPIKWY diaTpIPpwv:
MeAETn TnG HeTaPopdg Kal ThG pUBuIong 10vTwyY aTo TpwTolwo Tetrahymena pyriformis
(A. Tooukdrocg)

2 UUPOAR oTn PHEAETN Tou AucoowpiakoU cuoThUaTog Tou TpwTtolwou Crithidia fasciculata
(A. PiCoc)

MeAETN TwWY ouvONKWY yia aunpévn eKAEKTIKOTNTA TTPOCANYNG AITTOOWHATWY aTtd KUTTAPA-
otoxouc (E. Kotaipdkn)
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MaOnuara

Baoikn Bioxnueia (Bioxnueia I)

Bioxnueia IT: peuppavec, oppovec, Bioxnueia iotwy, Iev. unxavikn
A (6Tav Ta paBhpara éyivav eaunviaia)

Baaoikn Bioxnueia

Bioxnueia Evupwy kai NoukAgivikwy of éwv (Bioxnueia IT)

Eidikd KepdAaia Bioxnueiac >YITTPAMMATA



EpvaoTtipio
FASEB Summer Research Conference on Ciliate Molecular Biology, 2011

Tetrahymena in the Classroom: Teaching Biochemistry in a Chemistry Department

D. Galanopoulou, C. A. Demopoulos, M. MavriVavayanni, A. Siafaka-Kapadai, V. M. Kapoulas
University of Athens, Department of Chemistry, Laboratory of Biochemistry
Zografou, 15771 Athens, Greece

Email: galanopoulou@chem.uoa.gr

Backgroung information

1. In the Department of Chemistry, University of Athens, there are a General Biochemistry course
(in the 3rd year of studies) and two optional Biochemistry courses (in the 4th year). One of them
is accompanied by ~50h of laboratory work, in which Tetrahymena (7 pyriformis) is the
experimental material

2. In a Chemistry Department there is no need to teach the «basics» (laboratory safety, accuracy, pH
and buffers, colorimetry). Instead, as students are not familiar with biological material, they must
be taught how to handle and «respect» the material they will analyze. In addition, they become
familiar with the idea that, many times, the results of an assay are necessary to set up the next
assay. Students of a group often share different parts of an experiment and, also, different groups
share their results

3. There are 30-40 students per semester (total in class ~120) in groups of 4-5. All professors and a
number of experienced graduate students are involved as supervisors (one/group)

4. There is a 10h-introductory course preceding laboratory work. Reading material includes a
booklet with detailed experimental protocols and the greek translation of the “Experimental
Biochemistry™ by Clark and Switzer



Experiments

Day 1

Preparation of media, inoculation, (for the next 70-80h) cell counting using a
haematocytometer and construction of Tetrahymena growth curve

Day 2

(after ~70h) Cell homogenization using a probe sonicator and fractionation by differential
centrifugation. Fraction purity assesment by LDH assay (kit)

Days 3+4

Partial purification of Tetrahymena acid phosphatase (a protein) from the 27,000g pellet
using a Sephadex G-100 column. Acid phosphatase (an enzyme) and protein (acc. to Lowry)
assays of all fractions and estimation of purification grade of the fractions. SDS-PAGE of
fractions

Day 5

Kinetic analysis of wheat germ acid phosphatase using also inhibitors (+preparation of a new
Tetrahymena culture)

Day 6

Extraction of total lipids from the culture and separation of phospholipid (PL) fraction by
counter-current distribution

Days 7+8

Alkaline hydrolysis of PL fraction, extraction and TLC as well as phosphorous determination
before and after the hydrolysis in order to identify individual PL groups (students realize the
presence of a non-hydrolyzable ether-containing lipid fraction in Tetrahymena (+preparation
of a new Tetrahymena culture)

Day 9

Stress (cold stress, insulin treatment or, just, starvation) after resuspension of cells in
starvation medium. Glucose (using the appropriate kit) and glycogen (sugars) determination
(an in vivo—metabolism experiment)

Day 10

Liquid scintillation counting of radioisotopes (a demonstration, using [*H] and/or
['“C]lphosphatidylcholine)

Day 11

DNA (nucleotide) electrophoresis using a Bio-Rad kit which contains DNA from phage A and
several restriction enzymes. Treatment also of Tetrahymena DNA with the same enzymes
Day 12

Visit to EM Unit in the Department of Biology for a demonstration (Tetrahymena
membranes and glycogen granules)



MeTarTuxIaka

To peTtantuxiakd TTpoypappa Tng Bioxnueiac Atav d1eTéC Kal
Ag1ToUpynoe katd Ta £€tn 1994-2014

MaOnuara

TTpoxwpnuévn Biloxnpeia
EvCupoAoyia

O¢uata Mopiaknc BioAoyiac
Bioxnueia Tou AvBpwTou
Xnueia kai Bioxnueia Aimidiwyv

Kai o'autd mpooTéOnkav, katd Ta TeAsuTaia £€Tn AsiToupyiag, Ta
E€doknon o TEIpAPATIKEC TEXVIKEC

TTpwTtoTUTN PIPAIOYpayIKi epyacia (ouyypaphn Eicaywyng)

Eicaywyn otn BiomAnpowopiki



H €peuva Tng opadac



Kd)O’TGQ Aﬂpé'ﬂ'OUAog B, 112003
TTapdyovrag evepyomoinong aipometaAiwy (PAF):
AToOVWON ATTO PUOIKEC TTNYEC KAl TTPood10pIoUOC, HETAPOAIOUOC,

punxaviopog dpdong, maBopioAoyikog poAog, avaoToAcic, R
evwaoelg pe dpdon PAF.

Tpopikh aAAepyia-Meooyeiakn diaita-Kapdiayyeiakéc maOnoeic

« Demopoulos C.A. Pinckard R.N., Hanahan D.J. (1979) Platelet-Activating Factor. Evidence for
1-0-alkyl-2-acetyl-sn-glyceryl-3-phosphoryl- choline as the active component (A new class of
lipid chemical mediators). J. Biol. Chem. 254, 9355

« Demopoulos C.A., Karantonis H.C., Antonopoulou S. (2003) Platelet activating factor-a
molecular link between atherosclerosis theories. Eur. J. Lipid Sci. Technol. 150, 705

* Detopoulou P., Demopoulos C.A. , Karantonis H.C., Antonopoulou S. (2015) Mediterranean diet

and its protective mechanisms against cardiovascular disease: An insight into Platelet
Activating Factor (PAF) and diet interplay. Annals of Nutritional Disorders and Therapy 2, 1

Naon Ziapaka Evdokavvapivoeidn kai avdAoyeg eVWoelg:
MeTaPpoAiopdc kar pnxaviopocg 6pdong.

EAcUBepa Mitapd o éa kal Tapdywyd Tou¢ w¢ onpaTodoTIKd Hopid
* Fasia L., Karava V., Siafaka-Kapadai A. (2003) Uptake and metabolism of
[3H]anandamide by rabbit platelets. Lack of transporter? Eur. J. Biochem. 270, 3498

« Anagnostopoulos D., Freni C., Wood J., Pandarinathan L., Makriyannis A., Siafaka-Kapadai A.
(2010) Identification of endocannabinoids and related N-acylethanolamines in Tetrahymena.
A new class of compounds for Tetrahymena. Protist 161, 452

« Zafiriou M.P, Zelarayan L.C., Noac C., Renger A., Nigam S., Siafaka-Kapadai A. (2011)
Hepoxilin A3 protects b-cells from apoptosis in contrast to its precursor,

12- hydroxyeicosatetraenoic acid. Biochim. Biophys. Acta 1811, 361




Maipn Maupn

Emidpaon diaTpo@ikwy Kal eVOOYEVWY TTAPAYOVTWY

oTn diapopoToinon Twv AITTOKUTTApwy. MeAETN pnxaviopwy
HETAYWYNC OANATOC o€ AITTOKUTTAPA Kal TTPOAITTOKUTTAPA

* Chroni A., Mavri-Vavayanni M (2000) Cheracterization of a platelet activating factor
acetylhydrolase from rat adipocytes. Life Sci. 67, 2807

* Gountopoulou A., Leondaritis 6., Galanopoulou D., Mavri-Vavayanni M. (2008) TNFalpha is a
potent inducer of platelet activating factor synthesis in adipocytes but not in preadipocytes.
Differential regulation by PI3K. Cytokine 41, 174

* Karaliota S.,Siafaka-Kapadai A., Gontinou C., Psarra K., Mavri-Vavayanni M. (2009)
Anandamide increases the differantiation of rat adipocytes and causes PPARgamma and CB1
receptor upregulation. Obesity (Silver Spring) 17,1830

Nria TaAavoroUAou Bioxnueia pwaowoivoaiTidiwy, CUHHETOXA OTH HETAYWYRH
ONHATWYV Kal Thv KUKAowopia pepuppavwy.

2.NparodoTnon Héow AImidiwyv oTa QuTA.

AidaokaAia Tn¢ Bioxnueiac otn Asutepopdduia Ekmaideuon

« Marmaroti P., Galanopoulou D. (2006) Pupils' understanding of photosynthesis.
A questionnaire for the simultaneous assessment of all aspects.

International Journal of Science Education 28, 383 G. hirsutum

* Leondaritis G., Siokos I., Skaripa I., Galanopoulou D. (2013) Genome-wide analysis in the
phosphoinositide kinome from two ciliates reveals novel evolutionary links for phosphoinositide
kinases in eukaryotic cells. PLoS One 11: e78848

* Bourtsala A., Farmaki T., Galanopoulou D. (2017) Phospholipases Da and & are involved in local
and systemic wound responses of cotton (6. hirsutum). Biochem. Biophys. Rep. 9, 133




TTruxiakéc
Niatpipéc Eidikeuong (2006-11): 47
AidakTopikéc diatpipéc (2006-11): 23

Hadnua emAoyng
Tapadooiakwy Xopwv

TTou PpiokovTal oRpepa ol YoITNTEC HAG:

AEI: Iatpikéc ABnvwy, Kpntng, Iwavvivwy, @apuakeuTiko
O¢ea/vikng, Ty. Xnueiac ABnvwy kai Iwavvivwy, OsooaAia,
XapoKOTIEIO

Epeuvnrika IvoTitoUuTa: Anudkpitog, EIE, IIBEAA, BAEHIVK,

TTaoTép, ITE
AEI kai epeuvnTikd IvoTiToUTa 0 Eupwrn kai HTTA
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Bioxnueia: ®aon 3

Katavénon Twv popiakwyv pnxaviopwy mou puOuilouv

Tov ToAAaTtAagiaopo, Th diagopoTroinon Kai Thv emipiwon
TWV VEUPIKWY PAAOTIKWY KUTTAPWY. ZTOX0C N €PApHOYA TNG
YVWONG auThg via Thv avdmTuén Bepameiwy yid TIC agOEveleg
Kdl TOUC TPAUUATIOHOUC ToU VEUPIKOU CUCTAKATOC

« Stergiopoulos A., Politis P.K. (2016) Nuclear receptor NRBA2
controls neural stem cell fate decisions during development.
Nature Communications 7,12230

TTavayiwtng TToAiTng, AvamAnpwTtng KaBnyntng

Aigpelivnon Twy HopIaKWV HNXAVIOHWY £KKPIONG KAl
aTmolkodOHNONC TIPWTEIVWY TTou oxeTi{ovTal HeE ToV
VEUPOEKWPUAIOHO OTO KEVTPIKO VEUPIKO cuaThuad. Baoiko
mapadeiypa h Noéoog Tou TTdpkivoov

« Emmanouilidou E., Minakaki 6., Keramioti M.V., Xylaki M., Balafas
E., Chrysanthou-Piterou M., Kloukina I., Vekrellis K. (2016) GABA
transmission via ATP-dependent K+ channels requlates a-synuclein
secretion in mouse striatum. Brain 139, 871

BuayyeAia EppavounAidov, Emikoupn KaBnyntpia



Nobel Xnueiac ta teAeutaia 30 xpovia (emiAoyh)

1989: raraAuTIREg 1B16TRTES Tov RNA (CecheAltman)
1991: avantuén Tou NMR (Ernst)
1993: avakdAuyn tng PCR (Mullis)

1997: unxaviopég ouvBeong Tou ATP (Boyer+Walker)
avakdAuyn Tn¢ Na*/K* ATPdoncg (Skou)

2003: diauhol kKUTTaApIkWY pHepppavsv (Agre+McKinnon)
2004: amoikodopunon mpwreiviuy péow oupPikiTivng (Ciechanover+Hershko+Rose)
2006: popiakn Ppdon TnG HeTaypadphc oTa eukapuwTikd (R. Kornberg)
2008: avakdAuyn kai avantuén tng GFP (Shimomura+Chalfie+Tsien)
2009: dopun kai dpdacn Tou pipoowparoc (Ramakrishnan+Steitz+Yonath)

20122 ueAeTh Umodoxtwv cuvbedeusvuy pe mpwTteiveg & (Lefkowitz+Kobilka)
2015: peAéTn Tng emdidpBwong Tou DNA



