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YcnoBust y4acTua CTyA4eHTOB U acnupaHTOB MOCKOBCKUx BY3oB B

BioCamp 2008

Cnacubo 3a Baw uHTepec k BioCamp 2008 (mexayHapoOHOMY GUOTEXHOMOrMYeckomy

narepto), KOTopbin byaeT npoxoauTb B FOHKOHre B nepuog 24-27 oktabps 2008 r.

MexayHapoOHbI  LEeHTPp MWHHOBaUUW U npeanpuyHMMaTtenscTBa  (Www.icie.econ.msu.ru)

COBMECTHO C KOMMaHuemn U NOVARTIS  (www.novartis.com) NPOBOAAT KOHKYPCHBbIN

oT6op y4yacTHukoB BioCamp2008 cpeam cTyaeHTOB (acnMpaHToB) MOCKOBCKUX BY30B.

MobeamBlumMe B KOHKypce nofydaT MOoAdepkKy (onmnata BM3OBOro cbopa, TpaHCNOPTHbIX

PaCXo/I0B, MPOXVBAHWS U MUTaHWS) OT KOMMAHU ') NovARTIS

BioCamp2008 npepoctaensieT Bam yHuKanbHyt0 BO3MOXHOCTb MOSyYUTb KOMMNETEHUMN B
cepe MHHOBALMOHHOIO NpeanpuHUMaTenbCcTBa B 06nacti GMOTEXHOMOMMIA U UX MPUMEHEHUS B
meauumHe. MogpoGHas wuHgopmaums o BioCamp2008 npeactaBneHa Ha — cante

www.tw.novartis.com/biocamp2008/biocamp.html

Opranusatopom BioCamp2008 sBnsieTcsi  KOMNaHUs ) NOVARTIS MUPOBOI
nuaep B coepe paspaboTkM M MPOU3BOACTBA MHHOBALMOHHBLIX MEAMLMHCKVX MpenapaTos.

MoapobHasn nHdopmauma o KoMmnaHun Ha cante www.novartis.com

TPEBOBAHMS k YYACTHUKAM BioCamp 2008

1. MoTtuBaums K passuTuio NpeanpUHUMaTeNbCKUX YMEHUA U HABLIKOB.

2. XenaHwve y4yacTBOBaTb B CO34aHUM UHHOBALMOHHON KOMMaHWM B 0b6nactu 6uotexHonorni
3. CnocobHocTtu no cbopy 1 aHanuay nHdopmaumm ans busHec-nnaHNPOBaHKUS.

4. >XenaHue paboTaTtb B KpOCC-QYHKLMOHANbHOM KOMaHAe.

5. CBoboaHoe BriageHWe aHrMUACKUM A3bIKOM (3aHATUSI, MOArOTOBKA WM Mpe3eHTauusi NpoekTa Ha
BioCamp Ha aHImMUNCKoM A3bIKe).

6. Hanuuve pencrBuTenbHOro 3arpaHnacnopTa And nornyyeHus Bu3bl B CuHranyp (cpox neiicrsus

nacropTa JOJDKEH NPEBLIMIATE CPOK ﬂeﬁCTBHﬂ BHU3bI HC MCHEC YE€M Ha MICCTh MCCHHBB).

7. OtcyTcTBME 06583aTENBLCTB, NPENATCTBYIOWMX y4acTuio B BioCamp2008 u nocelyeHnss FToOHKOHra
B nepuopg 23-27 oktabps 2008 r.
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YCNOBUS KOHKYPCHOIO OTBOPA YYACTHUKOB BioCamp 2008

1. MopaTb 3aseneHve (B npeacTaBneHHom Hwke dopme) no 23 ceHTA6psa 2008 r.

B KoHkypcHyto komuceunto «BioCamp2008»
oT cTtygeHTal/acnmpanTa ®PUNO, yHuBepcuteT, hpakynbTeT, rpynna Ne..
TenedgoH, e-mail

«MpoLwy AonycTnTb MeHs K KOHKYpCcHOMY oTbopy ans yvactusa B «BioCamp 2008»

YkasaTb Lenb y4acTus n o6ocHoBaTb Balle CTPEMIEHNE NPUHATb y4acTue».
MNoanwuck, Yncno

2. Bwmecte ¢ 3agBneHmem npeacTaBuUTb CreayroLlLyo MHPopMaLUmio:

Mpuaymate KoHuenuuio npogykta n 6usHec mogenb Anda craptan (start up) komnaHuu, Ha
OCHOBE NOTPebUTENbCKUX CBOMCTB MatepuaroB, KOTOpble OTKPbIBAeT NPOM3BOACTBO BOSOKOH
n3 «Spider Silk».

Kenc «Spider Silk» npeacrtasneH Ha cTp. 3-6.

Mbl1 6ynem oueHuBaTb Bawe ymeHue uM3yuuTb M nNpoaHanusvpoBaTb OGnaronpusiTHble
BO3MOXHOCTU, KOTOpble OTKPbIBAlOTCA ANA O6u3Heca npu Kommepuuanusauumm «Spider
Silk».  AprymeHTUpyWUTe, noyemy Bbl BbiOpanu ana cebsa (Bawen KomMaHAbl) UMEHHO
3TOT:

- NPOAYKT U ero noTpebuTenbCcKkyro LEeHHOCTb
- PbIHOK ANsi NEPBbIX NPOAAX U KOHKYPEHLUNK
- KnneHToB/noTpebuTenen

- npegnaraemyto 6usHec moaenb

[Ona o3HakoMneHuss ¢ TemaTukon npountamte kenc «Spider Silk». OH OygeT xopoluen
OTNPaBHOW TOYKOW [ANs NpUAYMbIBaHUS HOBOro ©OusHeca UM NoucKka [ONOSTHUTENbHON
WMHopMaLMK.

Moxanyncra, npeacTaBbTe 3anpawivBaeMyo MH(OPMaLIMIO Ha PYCCKOM fi3blke B
cBob6ogHon chopme 06BLEMOM 1-2 cCTpaHULbI.

Mo pesynbTaTam aHanu3a nornyyeHHow oT Bac uHdopmauumun, Byaet npoBefdeH NepPBUYHbIN
oToop. Kanguaatsl, npoweawmne nepBuYHbIN 0TOOp OyayT npurnaiwleHsl Ha cobecegoBaHne ¢
npeacTaBuMTENSIMU KOHKYPCHOW KOMUCCUMW.
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3. MMpontn  cobecegoBaHvMe ¢ npeacTaBUTENs MU KOHKYPCHOM KoMuMccum
«International BioCamp2008» ®opma cobecenoBaHus — nepcoHanbHasa becega ¢
KaHguaaTtom B cBOOoAHON dhopMe.

KommeHTapuii: 3asBneHune n 3anpaluvBaemMyto MHOOPMaLNIO NEpPELLIMTE MO SNEKTPOHHOW no4yTe

B MpuKpenneHHbix avnax Ha agpec BioCamp2008@innovationStudio.ru . Ykaxute B none Tema

nucbma cBoe nms n hamunuio (natmHckumn Gykesamm) n BioCamp2008

Mpumep: Ivan Petrov_BioCamp2008

Mocne nonyyeHuss oT Bac wmaTepuanoB no anekTpoHHou no4yte Bam ©Oyger BbicnaHo
noaTeepxaeHne. B crniyyae HenonyyeHuss NOATBEPXOEHWS, MOXanyncra, YTOYHUTE (hakT MonyyYyeHus

nHdopmaumn oT Bac.

Keiic «Spider Silk»

(Case is based on «NewScientist» magazine materials)

SPIDER silk, long noted for unusual strength and elasticity. It maintains its strength
even at extreme temperatures. It is found that between -60 °C to 150 °C range the
threads could stretch by at least 20 per cent before snapping. Above 150 °C the fibers
became progressively weaker, but they did not break down until the temperature
reached 370 °C

Spider silk tensile strength is comparable to that of high-grade steel, spider dragline
silk has a tensile strength of roughly 1.3 GPa, while a tensile strength for one form of
steel at 1.65 GPa. However, spider silk is much less dense than steel; its tensile
strength to density ratio is roughly five times higher than that of steel.

HOW DOES THE SPIDER MAKE THE SILK? The thread is released through silk
glands. Many species of spider have different glands for different jobs, such as
housing and web construction, defense, capturing and detaining prey, mobility and in
extreme cases even as food. Thus, the silk needs to be specialized for the task at
hand so success is guaranteed.

The gland's visible, or external, part is termed the spinneret. Depending on the
species, spiders will have any number of spinnerets, usually in pairs. The beginning of
the gland is rich in sulfhydryl and tyrosine groups, the main ingredient to silk fiber.
After this beginning process, the ampulla acts as a storage sac for the newly created
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fibers. From there, the spinning duct effectively removes water from the fiber and
through fine channels also assists in its formation. Lipid secretions take place just at
the end of the distal limb of the duct, and proceeds to the valve. The valve is believed
to assist in rejoining broken fibers, acting much in the way of a helical pump.

MIMICKING SPIDER SILK properties has been the holy grail of material science for a
long time. Producing useful quantities of natural spider silk has proven unrealistic
because of challenges inherent in managing large numbers of small spiders which are
typically cannibalistic. As a result, researchers have been creating artificial spider silk
that is stronger than the polymer Kevlar and more flexible than nylon.

"The best thing is to reproduce nature, instead of cutting open spiders," says Andreas
Bausch of the Technical University of Munich in Germany, who led the research with
Thomas Scheibel of the University of Bayreuth.

Spider silk is super-light, super-strong and elastic too. Existing human materials lack
its useful combination of properties, and proposed uses span everything from
bulletproof vests, optic fibres to mediacal applications (for example, Oxford
Biomaterials, is hoping to use the fibers for stitching wounds, nerve regeneration and
tendon repair).

Researchers have struggled for years to find an industrial process to make spider silk,
and have tried everything from making it in a lab dish to creating silk-secreting goats.

Scientists and engineers of a university moving forward in testing technologies for
manufacturing spider chemically identical proteins and to aggregate them into long
fibers.

To produce new kinds of spider silks, a scientific team makes its own spider silk genes
and put them, for example, into bacteria or livestock to produce chemically identical
spider silk proteins for use in experiments.

"We then spin the proteins into fibers and test them for better properties," said Dr.
Randy Lewis, team leader. "We also have produced genetically-modified goats that
produce milk containing the spider silk proteins to aid us in our research."

"We have now produced 15 new spider silks," Dr. Lewis said. "We think that we
should be able to improve their properties as we improve the process of spinning the
fibers."

The image below (Picture 1.) shows a small part of two spider silk protein molecules
interacting like two sides of a zipper.
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Picture 1. The "teeth” of the zipper can be seen in the slots of the other molecule. These zippers on
hundreds of thousands of proteins help form the spider silk fiber and give it its extraordinary strength.
(Image of Dr. Randy Lewis).

Describing technology capacity in producing spider proteins Dr. Lewis said: “To make
a 5-pound bulletproof vest, a producer would use 600 gallons of goat milk containing
the silk protein. The milk production from 200 goats in one day would be used for just
one vest”.

To produce fibers, engineers created a glass chip that can recreate the steps used by
spiders to spin silk, combining two different proteins into long fibres (Picture 2.).

Picture 2. This glass chip can recreate the steps used by spiders to spin silk, combining two different
proteins into long fibres (Image: Andreas Bausch).

This new micromachine that works like a spider's silk duct might finally lead the way to
producing industrial quantities of high-quality artificial spider silk.
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Inside the chip, the two proteins flow along tiny tubes and are exposed to a phosphate
salt solution that makes them aggregate into tiny spheres 1 to 5 micrometres across.

A sudden jump in acidity and phosphate concentration then partially breaks open the
spheres, allowing the proteins to latch together into chains. At this point, the flow
speed increases and draws out the proteins into long silk fibres.

Creating fibres from two proteins was found to make the silk more chemically stable.
The team has not tested the artificial silk's mechanical properties, but its grainy
appearance suggests it does not yet rival the quality of the real thing.

Refinements are underway with the goal of making industrial quantities of artificial silk,
says Bausch. But the details cannot be revealed because of plans to file patents on
the advances.
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