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[MTPU3LIB K CIIOHCOPCTBY: TOCYJAPCTBEHHAS
IMOAAEPXKXKA NCCJIEJJOBAHMUN OITPABABIBAET
BJIOXKEHUE CPEJCTB B IIOTEHIHMAJIbHO JIOXO/IHBIE
I[MPEAITPUATUA

BANG FOR THE BUCK: GOVERNMENT-BACKED RESEARCH UNDERPINS POTENTIALLY HIGH PAYOFF VENTURES

Spinoffs of Human Genome Project technologies continue to impact U.S. Industries, including medicine, environmental technology,
agriculture, chemicals, and energy production. U.S. leadership in science and technology reaffirms the value of publicly funded research
such as that supported at universities and national laboratories and in industry. Two recent spinoffs from the DOE Human Genome
Program follow.

Biochip Agreement Aimed at Commercial Use
Companies to Refine Genome Technology for Mass Production

In June DOE announced that Argonne National Laboratory (ANL), Motorola Inc., and Packard Instrument Company have agreed to
develop and mass-produce biochips. Motorola and Packard will contribute a total of $19 million over 5 years, making this collaboration
one of the largest biotechnology research agreements ever signed by a DOE national laboratory.

Like computer chips that execute millions of mathematical operations per second, biochips can quickly perform thousands of biological
reactions. «This process, developed for DOE’s Human Genome Program, provides miniaturized, faster, and more economical methods to
analyze DNA samples,» said former Secretary of Energy Federico Pena.

«By combining biochips with robots and computers, we can find one genetic variation among 3 billion DNA bases in a matter of minutes.
Conventional methods take days,» said Andrei Mirzabekov, a biologist who developed the biochips at ANL and at the Russian Engelhardt
Institute of Molecular Biology. «In addition to being faster than conventional gene-sequencing methods, biochips provide a 3-D platform
that allows greater sensitivity and accuracy in assaying proteins, RNA, and DNA,» he noted.

Argonne’s contribution, in conjunction with its Moscow research partner, consists of 19 inventions related to biological microchips that
have been licensed exclusively to Motorola and Packard. These inventions are the result of more than $10 million in research support
since 1994 by DOE, Defense Advanced Research Projects Agency, Russian Academy of Sciences, and Russian Human Genome
Program. Motorola will develop manufacturing processes to mass-produce biochips, and Packard will develop and manufacture analytical
instruments to process and analyze them.

Biochips have immediate practical applications for analyzing polymorphisms, studying gene expression, and monitoring clinical trials.
Richard McKernan, president of Packard, noted that within the next few years commercial biochips should bring «better, more rapidly
developed pharmaceuticals; faster and more accurate medical diagnostics; a heightened ability to assess and possibly repair
environmental damage; and better, more hardy, and healthier crops.» The transition of biochips into the clinical diagnostics market is
expected in 4 to 5 years.

For more information, see www.doe.gov/biochip.htm

MPU3bIB K CMTOHCOPCTBY: FOCYOAPCTBEHHASA MOAAEPXKA UCCNEOOBAHUIA ONPABALIBAET BIOXEHWE CPEACTB B
NOTEHUWAIBbHO OOXOAOHbIE NPEANPUATUA

Jlyqwue mexHonoauu npoekma «eHoM Yeroseka« rpodormkaom yKpernnsms pasnuyHsie ompacnu CoeduHeHHbIx LLimamos, ekntoyas
MeOUUUHY, oxpaHy OKpyxaroujel cpedbl, cefbCKoe X035Ucmeo, XUuMuyeckoe npou3sodcmeo u aHepaemuky. Jludepcmeo CoedUHEHHbIX
lllmamoe & Hayke u mexHomoausx ewe pa3 noomeepxoaem 3Ha4UMOCmb (hUHaHCUpyeMbix 2ocydapcmeoM uccriedosaHuli 8
yHUsepcumemax, HayuoHanbHbIX 1abopamopusx U & npoMbiwneHHocmu. Huxe onucaHbl 0e8a nocnedHux O0CMUXEHUs npoapammbl
MuHucmepcmea sHep2emuKu o 2eHOMy Yerioseka.

CornaiweHue no 6uounnam, HanpaereHHoe Ha KOMMep4ecKoe ucnonb3oBaHune
KomnaHuu ycosepuweHcmeyrm 2eHOMHble mexHorioguu 911 Maccogoeo rpouseodcmea

B ntoHe MyHNCTEPCTBO aHepreTMkn obbABUMNO, YTO AProHHCKasi HaunoHanbHasa nabopartopus (AHI), Kopnopauns Motorola n Komnanus
Packard Instrument goroBopunuce o paspaboTke U MaccoBoMm Npou3BoacTBe Guounnos. Motorola u Packard Instrument npegoctaesT B
obuwenn cymme 19 MUNNMOHOB [OMNapoB B TeveHue 5 NneT, YTo caenaeT 3TO COTPYOAHUYECTBO OAHVMM U3 CaMblX BHYLUUTENbHBLIX
BUOTEXHOMOMMYECKUX UCCREeOoBaTENbCKUX COrMalleHnit, Kkorga-nmbo noanucaHHbIX HauuoHarnbHoi naGopartopueit MuHucTepcTBa
3HepreTuku.

Kak KOMMbKOTEPHbIE YUMbl, KOTOPblIE€ OCYLLECTBMAANT MWUMIIMOHbI MaTteMaTu4ecCKnx 0nepau,vu7| B CeKyHay, 6uroumnnebl MoryT 6bICTp0
MCMOMHATb ThICAYM Bronorn4eckux peaKLlVIVI. «3T0T npouecc, pa3p660TaHHbIl7I Ana nporpamMmmbl MVIHVICTepCTBa SHepreTnkn «leHom



yenoBeka», obecneunBaeT MUHMATIOPU3NPOBAHHBINA, Hanbonee ObICTPbIA N 9KOHOMWUYHBLIA MeTod aHanu3a obpasuos AHK», — ckasan
ObIBLLINI cekpeTapb MuHucTepcTBa aHepreTukm ®egepuko lMeHa.

«Mcnonb3ys Grounnbl BMecTe ¢ poboTaMu U KOMMblOTEPAMU, Mbl MOXEM HalTWU OJHO reHeTudYeckoe uaMeHeHue cpeau 3 GunnmnoHoB
ocHoBaHui [JHK 3a cumMTaHHble MWHYTbI. TpaauuMOoHHBIM MeToaam Tpebytotca AHW», — ckadan AHapen Mup3abekos, 6uonor, KoTopbin
paspabotan Guouunsl B AHJT 1 B poccuiickom WHCTUTYTe MonekynsipHoi ©Guonorn umenn SHrenbraparta. «buouunbl He Tonbko
6bicTpee, YeM OOblYHblE METOAbl CEKBEHMPOBAHWUSI TEHOB, GMOYMNbI MMEKT TPEXMEPHYI NNaTdopMy, 3a CYET Yero yBerMvMBaeTcs
YyBCTBUTENBHOCTb 1 TOYHOCTL B aHanuse 6enkos, PHK 1 OHK», — otmeTnn oH.

Bknag AproHHbl BMECTe C MapTHepamu Nno uccregoBaHuio M3 MockBbl cOCTOUT M3 19 M306pETEHUI, CBA3aHHbLIX C Gronornyeckumm
MUKpouunamu. AT M300peTeHns nuueH3npoBaHbl McknountenbHo Motorola u Packard Instrument. 3Tu n3obpeteHus sBnswoTcs
pe3ynbTatoMm BrnoxeHus 6onee 10 MnH. gon. B wccregoBaHusi, npoBoauMble ¢ 1994 MUHMCTEPCTBOM 3HepreTuku, AreHCTBOM
nccrnenoBaTenbCkux NpoekToB no obopoHe, Poccuiickont Akagemueit Hayk u Poccuiickoii nporpammoint «FeHoM yenoseka». Motorola
OyneT paspabatbiBaTe TEXHOMOIMMIO ANl MaccoBOro Mpou3BoacTBa 6GuoumnoB, a Packard Instrument 6yaer paspabatbiBath ©
NPOVN3BOAUTb aHANUTUYECKNE UHCTPYMEHTbI A5t TPOM3BOACTBA U paboTbl Grounnos.

Buounnbl MMeloT npsiMoe npakTudeckoe MpUMEHeHVe ANs aHanusa nonMMopdusma, W3y4YeHUst IKCMPeccMn reHoB W MNpoBefeHUs
KNUHKMYeckux nccneposaHuii. Puyapg MakKepHaH, npeanaeHT Packard Instrument, 3ameTun, 4to B Te4eHWe cnegyoLmx HECKONbKMX NeT
KOMMepyeckue Grounnbl AOMKHBI NMPUBECTU K «Nydllen, bonee GbICTPO pasBuBaloLlencst hapmaueBTuke, ObiCTpon 1 Gonee TOYHOW
MEAMLMHCKON [AMarHoCTVKe, YryylleHHON CrnocOBGHOCTU OLEHWBaTb U, BO3MOXHO, penapuvpoBaTh HapyLleHUsi OKpyxatolen cpedbl v
nyywmm, 6onee ypoxxaiHblM 1 YCTOMYUBLIM copTamMy. Bbixoa 61MOUMNOB Ha PbIHOK KIIMHUYECKOW ANarHoCTKK oxuaaeTcs Yepes 4-5 net.
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KOMMEHTAPUN

B0O3MOXHOCTU MpUMEHEHUsT BUOYMNOB, OYEBWAHO, HECKOMbBKO LUMPE, YeM 3TO OMUCaHO Bbllle B cTaTbe M3 «Human genome news».
[eicTBUTENbHO, NMPUMEHEHWE 3TOW TEXHOMOTM B COYETaHWU C KOMMbIOTEPHLIM aHasiM3oM MocrefoBaTenbHOCTEN CO3AaeT HOBble
nepcnekTvBbl. B psige cnyyaeB MeTon KOHTEKCTHOTO aHanvaa Mo3BOSSeT BblAEeNUTb «KOHCEHCYC», XapakTepHbIA Ans rpynmnbl reHoB,
CBsi3aHHbIX OGLLMM CBOMCTBOM: CXOA4HAsi IPOMOTOpHas 30Ha, GernkoBasi mocrneaoBaTernibHOCTb, OTBevatoLas 3a csisbiaHue ¢ AHK, cant-
accoumauuy 6enkoBoro npoaykta C BHYTPUKIIETOYHBIMU CTPYKTypamMu W T.4. BbiGupasi mnoaxoasiiyio CUCTEMY CUHTETUYECKUX
OJIMTOHYKNEOTUAOB, KOTOPbIE CBA3LIBAIOTCS C MOCMEA0BaTESIbHOCTAMM, COOTBETCTBYIOLMMI 3TOMY KOHCEHCYCy, U rmbpuamays ux Ha
Buounnsbl, cogepxatume reHoMHyto HK paccmaTtprBaemoro opraHuama, MOXHO BblAENUTL BCe reHbl, obnagatolme 4aHHbIM CBOMCTBOM.

[Opyras nepcnekTuBHas obnactb npuMeHeHusi 6uoumnnoB Gbina npeacTtaeneHa B pabote A-pa M.Zhang (CWA) Ha |- MexayHapogHom
KOHbepeHLMM No GuonHdopmaTrke perynsaumm u cTpyktypbl reHoma (HoBocubupck, 1998). C nomolublo TexHonornm 6uouunnos Gbinu
onpeaeneHbl hasbl AKCNPECCHN B KIIETOYHOM LIMKITE BCEX N3BECTHBIX FEHOB APOXOKEN.

TexHuka aKcnepuMeHTa coctosina B BblgeneHnn MPHK  CMHXpOHM3MPOBAHHON KynbTypbl APOXOKEBbIX KIMETOK, HaxXOAsLMXCA B
onpefeneHHoi ¢ase KNeToYyHoro Lykna, U B onpeaerieHuy ¢ MoMoLlblo GMoYMnoB, Kakue reHbl dKCMpeccupytoTcst B AaHHON dase.
[loBONbHO O4YEBMAHO, YTO CXOAHbIA MOAXOA MOXeT ObiTb MCMONb3oBaH ANs U3ydeHus AuddepeHunansHO 9KCNpeccun reHoB B
pa3Butun. [JencTBuTenbHO, CpaBHMBas NofiHble Habopbl MPHK auddepeHUMpoBaHHbIX CTPYKTYp M UX NPE3YMMTUBHbIX 3a4aTKOB C
NOMOLLbI0 BMOYMMOB, MOXHO MOMYYUTb AABHO MCKOMbINA KpUTEpUIA cTeneHn anddepeHLMpoBaHHOCTUN KNeTok. bonee Toro, nockonbky B
HacTosiLee BpeMs CO34aHNe MeHHO-UHXEHEPHbIX KOHCTPYKLUUIA, MO3BONSIOWMNX 3KCNPECCUPOBaTh PENOPTEPHBIV FeH B AAHHOM y4vacTke
TKaHel W Ha [JaHHOW CTaauu pasBUTUSt AN MHOTMX OPraHu3MOB YyXe He MpeacTaBnsieT npobnembl, TO BO3HWKNA MoTeHuuanbHas
BO3MOXHOCTb Ansi BblAENeHus (B AOCTAaTOYHOM KONMUYECTBE) KIETOK, SKCNPECCUPYIOLLMX PENOPTEPHBIN FeH C MOMOLLbIO Tak Ha3bliBaeMoro
coptepa. CoyetaHue aTnx pobOTU3MPOBAHHbBIX TEXHOMOMMIA (BMOYMMbI U COPTEP) MOXET MO3BONUTL PErMCTPUPOBaTh Aaxe Hebonbluve
MN3MEHEeHMs! aKTUBHOCTM reHOB B HeBOmMbLUNX yYacTkax TKaHen B OHTOreHese.

OTNUYNTENBHON YEpTOM TEXHOMOTUIA, CBSI3aHHLIX C GUouMNamMu, SIBMSIETCS YHUKanbHasi BO3MOXHOCTb OMEpUpoBaTb C GOMbLIMMM
aHcaMbnsiMu reHoB. C Apyroii CTOPOHbI, 3(PEKTUBHOCTL ITUX TEXHOMOMI HaNpsSIMY0 3aBUCUT OT CTEMEHU 3aKOHYEHHOCTU FEHOMHbIX
MPOEKTOB AJ11 OCHOBHbIX MOZESbHBIX OGBEKTOB FeHETUKM.
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