U0y4yeHne KypcoB B
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PasnnyHble cuctemMbl 00y4YeEHUS

Kak 6eiBaeT B Poccuu, B CLUA Ham Toxe npuxoauTcs cnywaThb
obs13aTernbHble Kypchl Ha hakynsTeTe U pasfimyHble
dakynbraTUBHbIE KYPChl 41151 00WMX KYPCOBbIX TpeboBaHMi (Mo
nuteparype, no Mmysblike, U T.4.)

B oTnnyme oT poCCUUCKON CUCTEMBI, Y HAC HET Takom
«crneunanbHOCTU», a aKyrnbTeT, HAa KOTOPOM Mbl YYMMCA 411K TOrO,

KPR HBFY il QRianaBp.
aMepuKaHCKne CTyOeHTbl
coBMeLlaTb pa3Hble NHTepeCh!
N y4aTcsa Ha OBYX
doakynereTax; a, Hanpumep,
OKOHYWIT YHUBEPCUTET Ha
doakyrnereTe XMmMmnmn 1 Ha
doakyneTeTe pyCccKoro A3blka.




* Takum obpasowm, B CLLA BnonHe BO3MOXHO MO3HAKOMUTLCA C

ctyaeHTom, ogHoBpeMeHHO yH4allnuMmcd Ha XMMUKa N Ha KOHLUEPTHOIo
NMMaHUCTa.

* BbINyCKHUK TOrga MOXeT NOCTYNUTb B acnupaHTypy. [locne nepsoro
NI BTOPOro Kypca OH MoSTly4YnT MarmcTtepcKyro cteneHb, 1 NoTOM
Nnocrie eLe TPEX UNKM YETbIPEX NET OH NoNy4nT “Ph.D” CTeneH.,
KOTOpas ABNSETCH 9KBUBANEHTOM POCCUUCKON «KaHONOATCKOWN».

« K coxaneHuto, y Hac HET « JOKTOPCKOW» CTEMNEHU, NOTOMY YTO cpasy
Nocre OKoOH4YaHus acnmpanTypsbl, Ph.D HaumMHaeT paboTtaTb NNMbO
«MNOCT-O0KOM» 1M NOTOM nNpbodeccopom, NMBO YYEHLIM B
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YHUKanbHbIN ONbIT XUMUKA

« TaK KakK s1 y4nnca Ha XmumMmnka, MHe He NpUxoamnnoch 3anmcaTbCs Ha
Kypcbl Mo 6uonorum, Ho 9 cHavana cobpancs NoCTynUTb Ha
MeONUMHCKNUIM dbaKyrbTET NOCIIEe OKOHYaHUS YHUBEPCUTETA, U
NO3TOMY, MHE BCE-Taku ObIfio HeobXxoaMMo nsydaTb BMONOrnio.

e CyLLeCTBYIOT TPW pasnuUyHbIX Noaxoada K n3y4YeHuto Ha
Brnonornyeckom gpakynesTeTe: camble NErNKMUE Kypchl,
npegHa3Ha4YeHHble Ans TeX, KTO HE U3YyYaeT HayKy; «CpeaHne» Kypchbil,
Ha KOTopble DOMbLUMHCTBO CTYOEHTOB HA ODMONOrMYEeCKOM
dakyneTeTE 3anmcbiBaloTCs; U bonee Tshkenaa “honors” nporpamma,
HasblBatoLaaca «bnokop», kotopas Obifia cosgaHa angd Tex
CTYLEHTOB, KOTOPbIe MHTEPECYHTCS UccrnegosaHnem n bonee
rnMyOoKUM n3yyeHnem OUoNormMyecknx CUCTEM.

* B cooTBeTCcTBUM CO CKITOHHOCTLIO K UCCIedoBaHuI0, A4 PeLUUST
3anuncartbcs Ha «bruokop».



buokop

» Okasarnocs, YTo 3TO peLlleHne
CUITbHO BNUASO Ha byayllee Moero
00OyyeHuns u npodreccruoHanbHbIX
uenen, noTomy 4to bruokop MHe
NOMOTr Nny4Lle NnoHMMaTb CBOIO
CTpacTb AN HAayKX U UCCrieqoBaHus.

* Bbunokop Ham nossonun pabotaTb HAA,
OYeHb MHTEPECHBLIMU U CITOXKHBIMU
cucTtemMamu nocpeacTsoMm
COBPEMEHHbIX CNOCcObOB 1
OOHOBPEMEHHO HAacC y4us nucaTb B
Hay4YHOM CTune.

* B pgononHeHwe K nsydeHuto passutug
N 9BOJTIOLIMM BbIOPKOB Ha OCTPOBax
[[ananaroc u K ns3enedenunto MPHK na
MbILLS, Y HAc 6blna BO3MOXHOCTb
cos3aaTb 1 MPOBECTU YHUKAlbHbIE
OMbITbl MO ABYM BaXXHbIM poaam: C.
elegans and Daphnia major.




[loBeaeHue Daphnia major Npu pa3sHbIX
YCINOBUAX

CHayvana mMbl nsy4mnm
XW3HEHHbIN UWKN D. major pns
TOro, 4TOoObI Ny4Lle NOHUMaTb
OorpaHM4eHuns Hawero
nccrnegoBaHus.

Kaxxgas rpynna, BoibpaBLuas
0COBEHHLIN NOAX04 K CBOEMY
nccrieqoBaHuio, NpoBsera onbIT B
TeYeHne OOQHOW Heaenu, B KOHLE
KOTOPOW YSieHbl rpynnbl
aHanusnposanu gaHHble U
co3ganu nnakar,
NoKasbliBawLLUN BBEOEHNE,
METOoAbI, N pe3ynbTaThl.

Hanpumep, mos rpynna
nobaBuna ropMoHbl XULLIHUKA B
BOAY U Habnoguna To, Kak



YHacTb MOero Hay4Horo
NANnennoaXXediagd
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Mbl npegcKkasarin, 4T1o ﬂ,OGBBJ’IeHVIe rOPMOHOB XULWHWKa YBEJTUHNT KOJNMNYECTBO
NMOTOMKOB.




GFP, Oenkuy Ténsnoro woka, un C.
elegans

« Bo BTOpOM cemecTpa NpPakTUKMN y Hac
Obina 3amedaTenbHasg BO3MOXHOCTb
paboTtatb c C. elegans n brniyopuueHUnEN.

* [locpeacteom PHK-nHTepdepeHumnn u
reHETUYECKON NHXEHEPUN Benku
TENNOro LWoKa Oblfn CBA3aHbI C
aKcnpeccuen reHa GFP, kotopasa mMbl
MOITn HabnaaTb, UCMOSb3ys
dornyopecuUeHTHYHO MUKPOCKOMMUIO.

* Mos rpynna paccmoTpena BnmaHne
3KCTpaKTa pacTteHus Ginkgo biloba Ha
aKkcnpeccuio GFP, Tak Kak Mbl OXKunganu,
YTO XMMUNYECKMe coeguHEHNA BHYTPU
pacTeHna 3aWnTmUT NPOTMUB AaBlEeHUs,
YMEHbLUUB 3Kcnpeccuo GFP.










Ginkgold™ may decrease mortality rate of oxidatively-stressed Caenorhabditis elegans in vitro

Matt Regner

Abstract

In this study, the effects of Ginkgold™ (active ingredient
Ginkgo biloba extract) on the mortality rate of C. elegans
were studied in vitro. Eight experimental treatments
included different combinations of RNAI, the oxidative
stressor juglone, and Ginkgold™. The means of the
mortality rates of each treatment over 6 hours suggest
that Ginkgold™ decreases the mortality rate of worms
exposed to oxidative stress. The lack of any RNAi
response or expression of Green Fluorescent Protein
(GFP), however, suggests that the hsp-16.2 pathway was
not activated by this form of cellular stress.

Introduction

Cellular stress has been shown to activate the heat-shock
protein (hsp) pathway, which activates the production of
certain molecules that help refold denatured proteins
(Pirkkala et al 2001). Oxidative stressors, such as juglone,
have been used in previous studies to elicit a similar
response (Strayer et al 2003) in Caenorhabditis elegans,
a model organism.

Previous studies have demonstrated that G. biloba extract
(EGb761) lessens the effects of cellular stress by means
of an unexplained mechanism (Kampkotter et al 2006;
Strayer et al 2003; Smith and Luo 2004). It has been
suggested that EGb761 acts through the hsp pathway
(Strayer et al 2003), but its role as a free radical
scavenger may decrease cellular stress in another way
(Strayer et al 2003; Kampkotter et al 2006). RNA
interference (RNAI) is able to “silence” the expression of a
certain gene and thus allow researchers to identify its
exact function (Mello and Conte 2004). Using RNAI, could
we better examine whether EGb761 decrease stress via a
pathway separate to hsp-16.2?

We predicted that oxidatively-stressed C. elegans that
were fed Ginkgold™ would have increased survivorship
and less fluorescence relative to worms that underwent
the same stress without consuming Ginkgold™.
Furthermore, we predicted that RNAi-affected worms
would have decreased survivorship and exhibit little
fluorescence. We expected that the consumption of
Ginkgold™ would increase survivorship of C. elegans
exposed to RNAI.
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Results

Percentage of C. elegans dead over 6 hours
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Figure 1: The mean percentage of C. elegans dead after 6 hours of
observation. Each treatment contains 3 replicates (except for unstressed

RNAI, where n=1).

The mean percentage of non-RNAi C. elegans dead was significantly
different between the four non-RNAi treatments (F(3,8) = 5.15, p=0.0283).
The percentage of dead stressed worms fed Ginkgold™ (mean=8.21%,
SD=1.7%) was lower than the percentage of dead stressed worms not fed
Ginkgold™ (mean=17.19%, SD=33.0%). The large difference between
standard deviations in these two treatments does not allow for a t-test to be

performed.

- RNAI - RNAI - RNAI - RNAi Table 1: Outline of
- Stress - Stress + Stress + Stress experimental

- EGb761 + EGb761 - EGb761 + EGb761 treatments.

+ RNAI + RNAI + RNAI +RNAI

- Stress - Stress + Stress + Stress

- EGb761 + EGb761 - EGb761 +EGb761
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Discussion

We hypothesized that consumption of Ginkgold™ by
C. elegans under oxidative stress would lead to
increased survivorship for both RNAi and non-RNAi
worms. We accept this hypothesis.

The differences between the survivorship of C. elegans
that were and were not fed Ginkgold™ suggest that
Ginkgold™ |essens the effects of oxidative stress. The
values for standard deviation do not satisfy the
requirements of the t-test, however, and the statistical
significance of this difference cannot be calculated. In
addition to EGb761, however, Ginkgold™ contains
several other compounds that may have affected
survivorship.

Juglone has been shown to attack sulfhydryl groups
(Chao et al 2001), which play an important role in the
fluorescence of GFP (Inouye and Tsuji 1994).
Therefore, GFP may have been denatured due to the
high concentration of juglone. On the other hand, our
statistics suggest that the worms were stressed by
juglone, and it is possible that the juglone simply failed
to activate the hsp pathway, in spite of the findings of
other studies. Stressed worms that were fed
Ginkgold™ exhibited a decreased mortality rate, which
supports research suggesting that EGb761 acts as a
free radical scavenger (Strayer et al 2003; Kampkotter
et al 2006).

Methods

There were eight experimental treatments with 3
replicates of each (Table 1). For full details on
synchronization of the colony and plating of strain
CL2070, see the Biocore Cellular Biology Lab Manual
(Batzli and Harris 2009). On day 6, 200uL of 500uM
juglone in 30% DMSO were added to the plates that
were to undergo oxidative stress. 100ug/mL of crushed
Ginkgold™ dissolved in E. coli were added to
appropriate plates. Over the following 6 hours, the
mortality rate on each plate was recorded. 6, 12, and
16 hours after addition of the juglone, the plates were
observed under the fluorescent microscope to examine
expression of GFP. The plates were scored 24 hours
after the addition of juglone.
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ITabopatopunst XMMmn4eckoro cCMHTe3a

« Tak Kak 51, Ha caMoM Jerne, y4uncs Ha Xumuka, 1 ABa roga pabotan B
nabopatopun opraHN4Yeckoro CUHTe3a.

B nepsom rogy a crapanca cosgaTb MeauLMHCKOE NeKapcTBo,
3afiepXxunealloe pa3BuUTHE Onyxoneu, KoTopoe HasbliBaeTCs
«spicamyciny.,

« K coxaneHuo, HamMm He yaarochb co3gaTb COEAMHEHUE 0 TOro, Kak Mbl
Hayanu paboTtaTb Hag OPYrMM NMPOEKTOM, HO acrmpaHT MEHS yuun
paboTaTb B Takon nabopatopum n ncnornb3oBaTb METOAbI OYNCTKN.
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Rh/Ru-KaTanuampoBaHHaga [2+2+2]
peakyms

Bo BTOpoM rogy Mbl ¢ acnMpaHTOM cTapanuch pa3BuBaTh HOBYHO
peakLmto, KoTopas co3aaéT KonbLo 10 unn 11 YneHoB ¢ NOMOLLbLO Rh
N Ru KaTtanuaaTopa.

B aTOW peakumu, HasblBaloLLENCH «2+2+2 peakuus», Ba 3NeKTpoHa
KapOOHUNBLHOW rpynnbl, Ba 9MNEKTPOHAa anKuHbI, U ABa 3NeKTPoHa
ankeHbl cCoeaNHATCA AN TOro, YTobbl co3a4aTh HOBOE KOMbLIO.

K coxxaneHuto, TpyaHO ObINo HaXoAnTb Kakue-HUbyab KapTUHKM 3TON
peakumun, Ho y MeHs eCTb GbOTOFpaCbI/IVI cBoein nabopatopumn
OpraHNUYeCcKoro CMHTe3a. ’ _—
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HekoTopble dpakTbl 0 YB-MaancoHa

« Haw yHuBepcuTeT SBNSAETCA OAHUM U3 KPYNHENLLNX Hay4YHO-
nccrneaoBaTenbCKUX MHCTUTYTOB B MUPE.

* YT0 Kacaetca camoro nccnegoBaHus, npodeccopa B MagmncoHa
caenanu HeEKOTOPbIE U3 CaMbIX rMaBHbIX OTKPbITUW B Pa3HbIX
obnacTsx.

« Hanpumep, B 2007-oMm rogy npodpeccop B MagucoHe, [ xamc Tomac,
caenan 6onbLwon war Brepén B obrnactu nsyvyeHmsa CTBOSTOBbIX
KNEeTOK.

* BbinyckHukn YB-MagncoHa 4acTo nocTynarT B acCnupaHTypy B
caMble Nny4dline Hay4yHo-uccnegosaTtenbckue yHnsepcutetol B CLUA,
Kak, Hanpumep, UC-Berkeley, Harvard, MIT, and Ca

« [locne TOro, kak oHW nony4yart Ph.D, KpynHble Nnpc
KOMMNaHUM X NPUHUMALOT paboTaTb C HUMM.




HecKkonbKo 3aKo4YeHnn

Cyas no cTyaeHTaMm, ¢ KOTopbiMU A noobLlancs 3aecb, MHE KaXxeTcs,
yTo B MI'Y npepocTtaBnsieTcst 0oriee UHTEHCUBHLIN U TNYHOOKNI
TeopeTnyeckmin kypc obyvenms, yem B CLUA, u B MY ogHOBpEMEHHO
O4YEHb XOPOLLO rOTOBAT CTYAEHTOB K paboTe B nabopatopuu u K
acnupaHType nocpeacTeomMm obsizaTenbHOM AUNITOMHON paboThl.

C apyron CTOPOHLI, cenyac s ropasao nyduwe noHmmato, yto B CLLUAY
Hac ecTb 6onbLIe BO3MOXHOCTEN B 06r1acTn nccrieqoBaHns, UMEHHO
NOTOMY YTO Yy HAC CYLWECTBYIOT A€HbIM, a 34eCb, K COXXaneHuto, eCTb
bonbLoe oTcyTcTBUE. [103TOMY, S1 CUNBHO YBaXato TeX, KTO peLlaeT
paboTaTtb B Hayke B Poccum.

KoHe4yHo, 0b6e cuctembl UMEOT COOCTBEHHbIE MONMOXUTErNbHbIE U
oTpuuaTesibHbIE YEPThI, HO B KOHLE KOHLIOB, HaLLM YHUBEPCUTETDI
NPOCTO OTNMYarTCAa APYr OT Apyra, U 3TO HE MNJ10X0.

A o4yeHb pag TOMy, YTO Y MeHS Oblfa Takast BO3MOXXHOCTb HEMHOXKO
paboTaTtb B poccumnckon nabopatopun, U s HAQEKCb, YTO Y MEHS
byneT Takad BO3MOXXHOCTb ELLE pa3 B byayLuem.
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