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Kak noBbicnTtb 3cdhdhekTnBHOCTb
npvieHeHns BnomegLMHCKNX

NpUNoOXXeHNIN?

PaclumndposBka yenoseyeckoro reHoma B 2001 ropy
npoussena peBosiiouuio B Hayke. OHa ctana npuyn-
HOW LUKBarna BONpPOCOB, BO3SHMKLUNX B HAy4HOM C006-
wecree. C 3TOro BpeMeHn MmexayHapopHble nccne-
poBaresfibCkue KOJNeKTUBbI, n3yyalolme npouecchbl,
npoxoasime BHYTPU XUBbIX KNETOK N Mpu Ux B3an-
MOZENCTBMU, 3aal0TCS He CTOJIbKO BONPOCOM «YTo?»,
ckonbko BorpocomMm «Kak?». Kak ¢pyHKLUOHUPYIOT
MoneKysbl 1 6enku, nunuabl, pepmenTbl, JHK u PHK?
Kak oHu B3anmopaencrBytoT u noyemy?

B noucke oTBeTOB Ha 3TWU BOMPOCbI UccneposaTenu
CoCpeaoTounNnN CBOU YCUINA Ha CaMbIX COBepLUeH-
HbIX MeToAaxX MMKPOCKOMUMW, UCMONb3yeMbIX ANf
HaGnoaeHUs, MaHUNYNALUNA C KNeTKaMu 1 aHanusa.
B 3TOM >ke OTHOLLUEHUN HenpeB30MAEeHHbIMU SIBASIOT-
€Sl Te MeTOAbl, B KOTOPbIX UCMONb3yeTcs priyopecLeH-
uus. PazpaboTka Nofao6HbIX MeToAuK cTana gns Carl
Zeiss npu3BaHneM — HarnpasfieHeM, NoNy4YuBLUNM OT
KomMmnaHunm cobcTBeHHoe Ha3BaHue: FluoresScience. Ha
NPOTSHXKeHUU MHOIMX IeT B paMKax 3ToW MHULMaTU-
Bbl CO34alOTCA NMepeaoBble CUCTEMbl MUKPOCKONUN
ANa NpUKNagHbIX N TeopeTUYecknx ucciepoBaHumn,
nomoratouime y4eHbiM B NMOUCKe HOBbIX NyTen Ans
Hay4HbIX OTKPbITUMN.

Tenepb TeXHUYECKUI Mporpecc npoaBuraeT Hayky
elie Ha oauH war Brnepepn: Axio Observer, uHsep-
TUPOBAHHbIN MUKpockon oT Carl Zeiss. OH pa3pa-
6oTaH gnsa obecneyeHUss MaKCMMANbHOW rMOKOCTU
B UCMONIb30BaHUM HbIHELWHUX U OyayLmnx MeToauk
McCneaoBaHUs XXUBBIX KIETOK U BbIMOJIHEH B Ka4yec-
TBE MOJIHOCTbIO UHTErpUPOBAHHOMN UCCefoBaTelNb-
ckom nnatcgopmbl ANng HabnoaeHWs, MaHUNynMpoBa-
HUSA 1 aHanu3a KneTtok. OH MoXeT ObITb SKOHOMUYHO
JOMoJiHeH: oT 6a3oBoro WTaTMBa A UccefoBaHuns
TKaHeBbIX KyNbTyp U oriyopecL,eHTHbIX UccliefoBaHumn
DO BbICOKOCKOPOCTHOM NMnat¢opmMbl AJisi nasepHomn
CKaHUpYyoLWen MUKPOCKONUN U MUKPOAUCCEKLIUN.
Axio Observer: 4To MOXeT ny4lue COOTBETCTBOBaTb
BbICOKNM TpebGoBaHUsIM cOBpeMeHHbIX Gronornyec-
KUX NccnepoBaHnn?

AXio Observer




Cucmemvot ApoTome u PlasDIC 6vinu
yoocmoerwt npemuu R&D 100.

HOCTVII'J'II/I Jam onTmyHeckKvie cmcTemvbli

AR coreoBaHviA XBbIX KeTokK

cBOUVX npepenoB?

KomnaHus Carl Zeiss noctosHHO 3aHUMaeTcs pac-
WMpeHneM BO3MOXXHOCTEN CBOen uccienoBaTtesib-
CKOM ONTUKU A0 KpanHUX ee npepenos. MosBneHne
Axio Observer nosBonser HamMm cgenaTtb Halle Tex-
HoMornyeckoe MepBeHCTBO elle MpoyHee — Gna-
ropaps HoBbIM pa3paboTkam B 06nacT¥ MeTofoB
KOHTPACcTUPOBaHUSA, OOGBLEKTMBOB U MHOXECTBY
ApYyrnx vHHoBauun. Ha npepenax BUAUMOCTU 3TU
pa3paboTky no3BonglT MNOBbICUTb UHMOPMATUB-
HOCTb UCCIef0BaHUS, CNOCOGHbI Nyylue aganTupo-
BaTbCS K PasNM4YHbIM MPUNOXEHUSM NccefoBaHNn
XKMBbIX KNEeTOK N Aaxe caenatb npouecc nccneno-
BaHug 6onee KOM(pOPTHbIM.

DiCc

KB)KHBH cepvia B oTAaernbHOM Kriacce:

o06BbeKTVBbI

«[Masa» WMHBEPTUPOBAHHOIO MuKpockona Axio

Observer co3gaHbl BbIMOMHATE Pa3fnyHble 3a4a4n

MNCCNefoBaHNSA XKMBbIX KIETOK B PaBHOW CTeMneHn

npeBocxofHo. Kaxpas cepusi 0ObeKTMBOB OTHO-

CUTCS K OTAENbHOMY Knaccy:

e LCl-obektuBbl LCI Plan-Neofluar 25x, 63x u
LD LCI Plan-Apochromat 25x. MpeBocxoaHble
MYNETUMMMEPCUOHHbIE OOBEKTMBBLI C OMNTU-
MasbHbIMV BO3MOXHOCTAMU KOppeKLmn cde-
pudeckmux abeppauni, cneumansHO paccym-
TaHHble Ha OCODbIA [AManasoH TemnepaTyp B
Oronornyeckmnx akcnepuMmMeHTax. BapuaHT LD
nossonser obecrneuntb elle Oonee peskyio
hOKyCMpoBKYy Ha 0bpa3Lie

¢ WN3onupoBaHHble o6bekTMBbI i LCl Plan-
Neofluar 25x 1 63X, a Takxe i Plan-Apochromat

63X. TepMOM30NAUNA — €AMHCTBEHHbIN CNOCob
rapaHTUPOBaTb MAeasnbHylO TemnepaTypy Ha
npenapate

e HosuHka — LD Plan-Neofluar Ph1 Ph2- Corr:
NONOXNUTENbHBIA 1 OTPULATENbHBIA (DA30BbIN
KOHTPACT B O/HOM 0ObekTBe

e C-Apochromat n LD C-Apochromat, nae-
anbHO noaxofsllve ONs CUTyauun, Tpeby-
folWmMx 6eckoMNpPOMUCCHO BbICOKOrO  pas-
peweHnd. MageansHbl and LSM, ApoTome u
[lekoHBOMOLMN

e Plan-Apochromat a1 BbipaBHMBaHWA 1 LBe-
TOBOW KOppeKUMnN n300paxeHns

e LD Plan-Neofluar, cnoxHoctb 1 yHuBep-
CaNbHOCTb KOTOPOro AenatT ero npuUMeHu-
MbIM 0718 paboTbl ¢ MobbiMM Mpenapatamm
nog MoKpoBHbIM cTekniom (0,17 MM) 1 Ha
NNacTUKOBbIX KYNbTypasibHbIX Yallkax C TOS-
LWWMHOW AHA A0 2 MM

¢ EC Plan-Neofluar, obecneyvBaioLimin npesoc-
XOLHbIV KOHTPACT 1 BO3MOXHOCTb MCMOJb30Ba-
HUS Pa3NUYHbIX MeToanK 0bpaboTkm n3obpa-
XeHus

e LD A-Plan — nonynsipHble ¥ 3KOHOMUYHbIE
CTaHaapTHble 0b6bekTMBbI Carl Zeiss ans MHBep-
TUPOBAHHbIX MUKPOCKOMOB

HoBble DIC-cucTembl onTnMmanbHbl ans
BCero rnons speHus

Cncrembl anddeperHLmnansHo-nHTepdepeHLMOH-
HOro KOHTpacCTa HOBOIro nokoneHna obecneymBaloT
APKOCTb N paBHOMEPHOE OCBELLEHEe BO BCEM MOre
3peHnd. D,eTanm |/|3o6pa>|<eH|/|ﬂ npeKpacHO BMNAOHbI
C BbICOYANLLUM paspeieHnmeM 1 npeBoCXoHbIM

DicC PlasDIC

KOHTPACTOM MO BCeMy 2 5-MUIIIMMETPOBOMY MOS0
3peHus. [ononHUTeNbHOM MHHOBALMEN SBNSETCS
co4YeTaHve nonspusatopa 1 NpramMsl Homapckoro
B MHOTOCIOVHOW CTPpYKType. TpenMyLectBo ans
Bac: yctaHaBnMBaTh Nofspm3aTop BpyYHyIo He Tpe-
OyeTtcs.

MpakTN4YHbINA, 3KOHOMWYHbIN,
BnedvaTnarowumia: PlasDIC

CTekno wmnm nnactmk? SKOHOMWYHbIN penbed-
HbIl KOHTpacT ot Carl Zeiss HeuyBCTBUTENEH K
[BOAKOMNPENOMAAIOWMM MaTepranamM U1, Takum
0bpa3oM, MOXeT MCMOMb30BaTbCs KakK C Mnactu-
KOBbIMM YallkaMK, Tak U C MOCYAOM CO CTeKNAH-
HbIM AHOM. C TOYKM 3peHuns npunoxerui, PlasDIC
PEeKOMeHIYEeTCH MCMONb30BaTh AN1A NCCefoBaHNS
Ooree MMOTHbIX W BA3KUX KJIETOK WM OOLMTOB;
cMCTeEMa MAeanbHO MOAXOAWUT NS NpoBefeHus
BHYTPMMNA3MaTUYECKON VHbeKLMM CnepMaTo3o-
naos (ICSI) Gnarofaps NpeBOCXOAHOWN penbed-
HOCTU M300paxeHus. Cuctema PlasDIC ynobHa
B MCMOMb30BaHUM U yXe crnocobHa pabotaTtb C
3KOHOMUYHBIMKN 0bbekTMBamu LD A-Plan. Ecnn
Balwu notpeOHOCTM pacTyT, TO Mbl PeKOMeHayeM
0b6bekTnBbl LD Plan-Neofluar.

Mnrocbl n MVIHYCbIl NMnHHOBauwun:
chazsoBbIl KOHTPAacT

3HakoMO, HO YAUBUTENbHO HEOObIYHO: HOBbIV ha30-
BbIVI KOHTPACT B 3KOHOMWYHOM peLleHun «2 B 1»
M HoBasi 0bnactb MpuMeHeHus. OTpuUaTenbHbIN
ha30BbIN KOHTPACT XOpoLlo pabotaeT Ans CKom-
NIeHUM MNOTHbIX KIeTOK WM CTagun OeneHus.
ObbeanHeHe NoNoXNTENbHOMO U oTpULATENbHO-
ro (a3oBOro KOHTpacTa Tenepb MO3BOMAET mae-
alnbHO BbIOENNTL BCE CTPYKTYpbl WUCCedyemMoro
Bamu obbekTa, 1UCNonb3ys oamMH U TOT e obbek-
TVB. [lepekslo4eHe BbIMOMHAETCA OYeHb MPOCTO
— HY>KHO BCero nuilb CMeHUTb anadparmMy. Bbl no
OOCTOVMHCTBY OUEHUTE HOBbIV (Pa30BbIA KOHTPACT
— Kak B 0ObIYHOM MOHWUTOPUHIE, Tak U B CneLmany-
31POBAHHbLIX MOPONOrMYECKNX UCCIeOBaHNSAX.

ABTOMAaTMYECKOe yCcKopeHvie: HoBas
3aclrioHKa Aanya npoxoasujero ceeTa
HoBbIM CTaHOapT, YCTaHOBMEHHbIN C NOsABNEHMEM
Axio Observer: yckopeHue nepeknoyeHus, becllym-
Hast paboTa U ymeHblUeHWe BUDpauumn. bnaronaps
HOBOW BCTPOEHHOW 3aC/IOHKe MPOXOAALLEro CBeTa
3KOHOMUTCS BPEMS 1 ynpoLlaeTcs pabota ¢ MuK-
POCKOMOM. 3TO MepBbIM NPUMep aBTOMaTM3aLMm
0N NPOXOAALLEro CBeTa; KOPOTKOe BpeMd nepe-
KIlo4eHNa Oenaet ee naeanbHoM Ans opraHm3aumm
3KCMepMMEHTOB BO BPeMeHW — Hampumep, Ons
ObICTPOro NepekIiodeHNs C MPOXOASLLEro CBeTa Ha
dnyopecueHLMIO.

1. Hetiponvt nepedrezo mosea (Kpvica), Kynvmusupyemvie Ha nOKPOSHBIX CINEKAAX C NOKPbLMUEM U3
nonu-D-nusuna/namununa. . Ileppon, Konymbuiickuii ynusepcumem, wimam Konym6us, CIIA

2. Knemxu MDCK (cobaxa) nocze kopomkozo nepuooa unkyoauuiL.

P. Huywxe, Llenmp 6uonoeuueckux uccnedosanutl, Yuusepcumem Ppeiibypea, Ilepmanus

3. OmbpuoH uenosexa (1emvlpexKnemoUHas craous).
C. Mummmann, IVF-Labor, lemmuneen, ITepmanust

4—>5. Knemxu MDCK (cobaxa) — nnomHoie Kriemoutvie 061acmu siyuuie 0mooparaomes
npu ompuamensHom Haso6om KOHMPACMUPOBAHULL.
P. Huuuxe, Ienmp 6uonoeuueckux uccnedosanuti, Yuusepcumem Ppeiibypea, ITepmanus 5




Nouvemy BCe ocHOBbIBaeTCH

Ha onTvimanbHoOn dprniyopecuyeHun?

BbicokoanddepeHLnpoBaHHble ¢nyopecLeHTHble
MEeTOAUKMN B WUCCNEeAOBaHUAX XMBbIX KIeTOK cTa-
HoBATcA ctaHpapToMm. KomnaHuns Carl Zeiss cocpe-
AoTouynna CBOM 3HaHUA M TBOPYECKUM MoTeHuuman
B pabGoTe Haj AanbHeMUMM COBepLUEHCTBOBAHU-
eM 3TUX MeToAMK. DTO MO3BONMUT caenatb [OCTYyrM-
HbIM MX WUCMNOMb30BaHUE B HOBbIX MPUMOXEHUSNX.
Axio Observer HaxoguTc Ha BepLlUMHE pPa3BUTUSA
B 00NnacTu WTAaTMBOB AJI UHBEPTUPOBAHHbLIX MUK-
POCKOMHbIX LWTaTUBOB; 3((PeKTUBHOCTL AeTeKLun
Ans cna6oro ¢nyopecueHTHOro curHana nosBonuT
3alMTUTb BalLU KNETKU U NONTy4UTb NPEBOCXOAHbIN
pe3ynbrar.

VpeaneH pna BonH No6oin ArnviHbl:
HOBbIA ONTUYEeCKWIA NyTb Ans
cbonyopecueHTHOro curHana

Axio Observer obecneynBaeT HOBbIV YPOBEHb
Ka4yecCTBa q)ﬂyOpeCLl,eHTHbIX MWNKPOCKOMOB.
Anoxpomatudeckas KoppekLus nossonset obec-

NneyYnTb HaZnexallu ypoBeHb KOHTpacTa U paB-
HOMEpPHOE OCBELLEHME MO BCeW Nepudepmnm npak-
TMYeCckM npu Nobon AfVHe BOMHbI MU3NyYeHUs.

Pegpriexmopras mypenv: menepb HA60PbL PUALIMPOS MOHHO MEHAMb 34
cuumanHvle cexyHovl, He CHUMAS PedrieKmopHyIo mypens

MpevmMyLLecTBO Ans Bac: oT LeHTpa A0 KpaeB Bce
ONVIHBI BOMTH MPU MHOroKaHanbHoW (yopecLieH-
UMW paBHO cOanaHCMpOBaHbl MO MHTEHCMBHOC-
T W OTHOWeEHWIO «curHan—uwym». CyulectByet
TakXke aNbTepHATUBHbLIA BapWaHT MNyTK fy4a C
pPaclMPEHHbIM CMEKTPOM MpOnyckaHus, OnTu-
MU3MPOBAHHBIM A1 MPOMNYCKaHWUA BOMH ANUHOW
340 HM.

BbicTpasa n 6onee noaBrkHasA
pedcdnekTopHasa Typerb

Moadop pednekTopHbIX Momynen Ans npoBoOAW-
MOTO 3KCNepyIMeHTa NPOXoaMT ObiCTpee, MO3BONAA
C5KOHOMWTb BpemMsa — 3T0 BeCbMa BaXHO Ha (OHe
yBENMYEHNS pa3Hoobpa3ns dryopecumpyowmx
Genkos. PechnekTopHas Typenb Axio Observer B Tpu
pa3a 3pdeKTBHee: WecTb rHe3n ans uisTpoB
obecneyyBaloT Oonbliyo 3PhekTMBHOCTL. CMeHa
HabopoB PUNETPOB 0Oe3 CHATUSA Typenu No3BonseT
M30aBMUTbLCA OT Lienoro 3Tana pabotbl. HakoHed,
Typens Axio Observer, MmeHstoLas MnosoxeHue
MeHbLile YeMm 3a 200 Mmc, nonpocty GbicTpee. Mpun
MNCNONb30BaHMM cuctembl ACR* cyuTbiBaHME U
pacrno3HaBaHve nHpopMaLnm C UNLTPOB BeeT-
€Sl CUCTEMOW aBTOMAaTUYeckn — TakuM obpasom,
MOMHOCTbIO YCTPaHSAETCHA HeOOXOAMMOCTb B KOH-
PUrypmpoBaHn MUKPOCKOMa WU NPOrpaMmMHOro
obecneveHns. MpenmyLLecTa: yckopeHne pabo-
4ero npouecca 1 HafexHoe OOKYMEHTUPOBaHME.
NpeanbHoe pelleHwe [Nns MHOrOMNonb30BaTeslb-
CKom cpefnpbl.

*ACR — aBTOMaTn4eckoe pacno3HaBaHe KOMMOHEHTOB.
Cucrema foctynHa ans Axio Observer.Z1

VnpasneHue conyopecueHumen

il

opsenver 2

IIpocmoma docmyna u UCHONb306GHUS: CAaLiOep
ouagpazmvt Axio Observer

MyTe ny4va

1N0CKOCTb NPOMEXYTOHYHOIO
1306paxeHns / hoToanemeHT
Oxkynap

110CKOCTb NPOMEXYTOHHOIO
1300paxeHns / nepenHUiA nopt
[1N0CKOCTb NPOMEXYTOHYHOIO
1306paxkeHnst / OCHOBHOW NMopT
lNepeksioyeHvie CBETOBOMO
noToka Mexay nepeaHum

1 OCHOBHbIM NOpTaMu 1nm
BI3yanbHbIM HabmogeHnem
IMpr3mbl BOKOBBIX MOPTOB
TyOycHble NVH3bI

AHanuzatop
CBeToaenuTeNnbHbIA SNemMeHT

. Monesas gradparma

. AnepTtypHas guadparmMa
. Cnanpep cdunsrpa

. Jlamna HBO

. Jlamna HAL

. Monesas gradparma

. Monapwu3atop

. AnepTtypHas gunadparmMa
. KoHgeHcop

. ObbekTVB

PazHoo6pa3vie B HA6nrogeH KrneTok:

MCTO4YHVKM CcBeTa

Axio Observer obecneynBaeT WUPOKNA BbIOOP
BbICOKOI(dEKTMBHbIX WCTOYHUKOB cBeTa. OTKpbI-
BaeT CrMcok camMoHacTpamBaemas namna HBO.
OTa MHHOBAaUMOHHas pa3pabotka ot Carl Zeiss naet
NoNnb30BaTeNio BO3MOXHOCTb He TpaTUTb Bpems
Ha M3MEHEeHMe HaCTPOEeK: OHa aBTOMATUYeCKU
HacTpamBaeT cebs n obecrneymBaeT CTabusbHyIO,
pPaBHOMEPHYIO MOACBETKY MoNs 3peHuns. NMomMrmo
3Toro Bbl Takke MoXeTe MCMofb30BaTh 0ObIYHYIO
HBO-namny vnu pasfnnyHble LONTOBEYHbIE MeTasl-
NloranioreHHble namnbl, NoAK/toHaeMble C MOMO-
LLblO CTEKNOBONOKHA. Ecn Bam TpebyeTcs nckiio-
yuTenbHO ObICTpas CMeHa MOACBETKM B BbICOKO-
ckopoCTHbIX Npunoxerusx (Cell Observer® HS),
TO Bbl MOXeTe NOAKNIYNTb UCTOYHWK CBETA, OCHO-
BaHHbIN Ha KCeHoHoBoW Nnamne — Sutter Lambda
DG-4 nnn Till Polychrome V.

1. [Jumockenem u s0po, nomeuerHvle K8AHMOoBbIMU moukamu, Knemxu HeLa
2. Heiiponvt nepedrezo mo3za (kpolca), Kynvmusupyemvle Ha NOKPOBHLIX CIEKNAX ¢ NOKPblmuem U3 nonu-D-1u3una/aamununa.

O6bIvHas Ny BbicoKasA CKOpOCTb:
cbnyopecueHTHbIe 3acroHKN

[iBe 3acnoHkm ans dnyopecueHumm — 6onb-
e BO3MOXHOCTEN ANS BalMx 3KCNeprIMEHTOB.
MoMrmo 0bObl4HOW 3acnoHkn, Axio Observer
TaKXe OCHALLLAeTCs BHELUHEeN, WCKIOYUTENbHO
HaOeXHOW BbICOKOCKOPOCTHOM (5 MUAIMOHOB
LMKII0B CpabaTtbiBaHMa). DTa 3aC/IOHKa, YNpasna-
eMasi MyCKOBbIMW UMMYNbCaMU KaMepbl, OTKPbI-
BaeTCA TOMbKO HEenoCpeACTBEHHO nepepn nosny-
YyeHrem m3obpaxkeHns. Boznencreme Ha KieTku
MUHUMKM3UPpYeTCS A0 abCONIOTHOrO MWHKMMYMa.
STOT KOMMOHEHT 0COBEHHO BaXeH B 3KCMepUMEH-
Tax Ha XMBbIX KJ1ETKax.

CamoHacTpaviBaemvasa navina HBO

ITomeuervr DAPI (cunuti yeem), anmu-6ema-my6ynuxom TU]JI (3enenviii ysem) u anmu-ActRII (H65) (kpacHoiii yeem).
. Ileppon, Konymbuiickuit ynusepcumem, wimam Konymb6us, CIIA
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PaaHooGpaame n BOCrnpom3soariviocTb:

cnangepbl guadoparm

MpsamoyronebHas amnadparma, FL-atTeHioatop* u
npucoBas Amadparma: TpoWka Cnanaepos Ama-
dparM OeMOHCTPUPYeT BapMaTUBHOCTL  AXio
Observer B MccnefoBaHusx XMBbIX KreTok. Mpu
MCNOMb30BaHNN B COYETAHWMM C MOTOPM30BAH-
HoW umpucoBon amadparmon u FL-atTeHioaTo-
poMm, Axio Observer [ocCTUraeT BbICOKOW CTe-
neHW MoTopuM3aumm NyTu nyda (ayopecLeHLmm.
MoTopm30BaHHbIN FL-aTTeHIoaTop aBTOMaTUYeCkm
BbICTABNAET HEOOXOANMYIO VHTEHCMBHOCTb (Iyo-
pecueHUMn, 3aBUCALLYIO OT Habopa GUNLTPOB 1
Lenu paboTsbl.

*ﬂOCTyI’IeH KakK B MexaHN4eCKOM, Tak 1 B MOTOPM30BaHHOM BapuaHTe

E 00:12:00
o

F 00:25:09 f:

BrnecTtawaa paspab6oTka:
Bblcoko3adheKkTBHbIe Habopbl
cbrnbTpoB

[o 50% cokpalleHua BpemMeHn 3KCno3numm —
dnyopecueHTHble DUNLTPbI BbICOKOW 3P dEKTNB-
HocTv (HE) obecneynBaloT CyLeCTBEHHOE MOBbI-
LeHVe nokasaTtensa «CUrHan—Lwym» 1 Aenatot
nyopecLeHTHOe UCCNefoBaHMe XMBbIX KIETOK
bonee wagawmm. [MoBbIlEHHOE MpOMNyCcKaHue
Ons BO30Oy>XXAalowero M WCMNyWeHHOro cuUrHana
nyopecueHLMM, Hapsady Co CTyneHeobpasHom
dopmMor KpUBOW MpPOMyckaHus UNLTPOB OAeT
YUCTOE pa3fefleHne CUrHana U onTUManbHbIN
pesynerar.

Cnanpepbl gnadcpparm

Mmnoxcecmeo sapuarmos 075 Baweii cobcmeenHoil
pabouetl ycmanosKu: pyuHvie U MOMOPUI0EAHHDLE
caatidepot ouagppazm

Push&Click

a.

Knemxu HeLa ¢ Histone-2B-DsRed (kpacuviii ueem), mpancgexmuposannvie BUY-1-REV-YEP (3enenvlii ygem).
Don: pazosuiti konmpacm. Ilocne o6pabomiu nenmomuyutom-B Rev-npomeun cobupaemcs 6 sope.
I Bong, Mncmumym monexynsaproii supyconozuu GSE Hotiepbepe, Tepmanus

KTo nepecTtpounT pabo4viin npouecc ans

MOCTOSAHHO YCJIIOXHAOLLINNXCHA I'IpI/IJ'IO)KEHI/II‘;I?

OHK, Korga MUKPOCKOMbI pPasnuyanucb TOJIbKO
ONTUYECKNMM XapaKTepUCcTMKaMu, [aBHO MUHY-
nu. CNOXXHOCTb COBPEMEHHbIX MPUIOXXEHUN BO BCEX
obnactax GuonornyeckMx Hayk penaet MNpocToTy
MCNoNb30BaHNSA Ba)XKHbIM (paKTOpoM ycrexa Hay4yHom
paboTbl. 3apaya komnaHum Carl Zeiss 3akno4vanacb
B TOM, YTOObl NMepecMoTpeTb pabouuit npouecc oT
naaHUpPoBaHUS A0 MOHUTOPUHIA U aHanNu3a, U B TOM,
YTOObl OOBLEAVMHUTb €ro C KOHUEenuuen NHTeNNeKTy-
anbHowm paboTbl. Cenyac Axio Observer 3apaet ctaH-
BapT B npoctote U 3PeKTUBHOCTU UCMONb30BaHNSA.
370 HeoTbeMsieMoe TpeGoBaHMe B CUTyaLUsX, Koraa
3HauMTeNbHbINA pabounii NoTeHLMan 3Ton CBepPXCcoB-
pemMeHHoOM nnaTgopMbl HEOOGXOAUMO MCMOJb30BaTh
GbicTpo U 3 PeKTUBHO.

3ameTHoOe noebiLleHVie yaobecTea:

TFT n XKK

brok BBOJa U MOHWTOPWHIA OLHOBPEMEHHO —
CEeHCOpHbIN TFT-3kpaH MOTOPM30BaHHOrO LWTa-
TBa Axio Observer.Z1 oTKpbIBaeT HOBOE M3Me-
peHWe aBTOMaTM3auMn paboyero npoLecca.
YnpasneHne 1N MOHUTOPUHI pagmkanbHO 06b-
efVHATCA. Pe3ynbraT yHUKaneH: BcemMu yHK-
LMAMN MUKPOCKOMa MOXHO yrNpaBaTh C MOMO-
b0 UCKITIOYUTENBHO MPOCTOr0 MEHIO, KOTOpoe
Takxke AeNCTBYeT AN KOMMOHEHTOB CUCTEMBI
MHKYDaLMK, ynpasnsioLmMX YCIOBUAMU KYBETU-
BUpOBaHUA. Bac, HECOMHEHHO, MPUATHO YAW-
BUT BO3MOXHOCTb aKTUBaLUN MeHe[Xepa KOH-
TPacTHOCTU MnW nepebop BCero crekTpa nep-
COHanbHbIX MOJfib30BaTeNbCKUX HacTpoek Ha MK

TFT akpaH

NPOCTbIM ABWXeHWeM nanbua. Ana wratvea D1
ObIn pa3pabortaH HoBbIM XKK-3KkpaH, obecneyu-
BaloWMI noapobHoe oToDpaxeHue Tekyllero
COCTOSIHWSA. BbIOpaHHbIN 0ObEKTNB, MONOXEHNe
avadparMbl M T. O.. BCE HACTPOMKM MOXHO
yBNAETb, OPOCUB ObICTPbIN B3rNA HaBepx. XK-
3KPaH Takxe CyLLLECTBEHHO NMOMOraeT B KOHMUrY -
PUPOBAHNWN CUCTEMBI.

CBo6opa pencreuvin:

OOK—cTaHUunA

KoMnakTHoe 1 WCKMIYUTENBHO MpPakTU4Hoe
pelleHne ONa Tex, KTO ynpaBnseT CUCTEMOMN
HenocpenctBeHHO co cBoero [MK. [Jok-craHums
Axio Observer obecneynBaeT 4OCTyn K NOAHOMY
MeHio Ha TFT, a TakXe 3f1eMeHTaM ynpasneHns
LNs MO3NLMOHMPOBaHNS 06pa3LoB*. SneMeHThl
yrnpaBneHmns UOEHTUYHbI TeM, YTO PaCnofioxe-
Hbl Ha CaMOM LWTaTNBa — MPWBbLIKaTb K HOBOMY
PaCMONOXEHWIO U (hopMe KNaBWLL He npuaeT-
csi. ObbeanHeHMe BCEX 3MIEMEHTOB yNpaBneHns
B eAMHOM KOMMAaKTHOM MOAyne AaeT CyLlecT-
BEHHOE MPenMyLLeCTBO — B OCODEHHOCTU Mpu
paboTe Co CNOXHbIMU CUCTEMHBIMW NPUHAANEX-
HOCTAMMU.

*Bmecte ¢ 3tanom CAN-ckaHVpoBaHUA

Odok—-cTaHuyunsa

TFT-akpan wmamuea unu 00K-Cmanyuu umeem yoo6Hoe meHio
ynpasnenusi u Koxguzypuposarus



3oonnankmon (Brachionus plicatilis) numaemcs ¢pumonnarnxmonom (Heterocapsa triquetra).
A. Xaeusapa, T. Oda, Pvibonpomviunennviii paxynomem, Yuusepcumem Haeacaxu, nonus

BonbLoe sHa4veHe MmenkKmnx HETaneVI:
aneveHTbl pyYHOro ynpasrneHus

Bbl mo4yBCTBYETE Pa3HULL, Kak TONBKO K HUM Mpw-
KOCHeTecb: 3f1eMeHTbl ynpasnerus Axio Observer
npekpacHo MpoayMaHbl, bonee 3pdeKTUBHbI U
NPOCTbI, YeM BCe paHee M3BeCTHble Bam aHanoru.
[ns HaxaTns KHOMOK Ha «KosbLie» He Tpebyetcs
CHUMaTb PYyKYy C Z-NMPUBOAA. DNIEMEHTbl TakXe
MOryT CBOOOAHO HacTpamBaTbCi* U UCMONb30-
BaTbCA B CNernoMm pexume. Bbl cMoxeTe C fier-
KOCTbIO YyMNpaBndTb BCeEMU (DYHKUMAMN MUKPO-
ckona — He OTBOAS rMa3 oT obpasua. Koneca
YNPaBNeHNst MHTEHCVBHOCTBIO NMOACBETKM U pac-
KpbITVA OradparmMbl OCBETUTENSA B MPOXOAALLEM
CBeTe MO3BONAT BECTU O4eHb TOYHYIO paboTy u,
COOTBETCTBEHHO, — UeallbHO NOACTPOUTLCH MOL,
nccnenyembin obpasel,. pacdvka Ha WTaTMBe U
TFT-3KkpaHe noMoxeT Bam [0CTUYb CBOeW Lenu
npotie u bbicTpee.

*Tonbko ana D1 ¢ MK

Muxkpocxema cozdaem peuiaiousee pasauyue. Bee Habopot
Punvmpos u 06veKMuUBbL 00CMYNHYL 8 BAPUALUIX 0TI
ABMOMAMUU1ECK020 pacno3Hasanus komnonermos(ACR)

KTo nposegeT noacTpoky no
cpenaHHbIv Bamun nameHeHnam? ACR
ABTOMAaTM4eCcKoe pacrno3HaBaHVWe KOMMOHEH-
toB (ACR) — 370 HOBaf KOHLEMNuUMs aBTOMa-
TUYEeCKOro pacno3HaBaHUs OOBLEKTMBOB N ped-
NeKTopHbIX Moaynen, co3gaHHas Carl Zeiss. ITa
onuMoHanbHas OOMNONHUTENbHAA COCTaBNAOLLLANA
Axio Observer.Z1 no3BonsdeT oTcexXnBaTb HOBbIE
Habopbl UNETPOB M OOBLEKTMBLI, aBTOMAaTNYEC-
KU ajantvpya mx K KOHMUrypauum CUCTEMBbI.
DTO MO3BONSET C3KOHOMUTbL Balle Bpemsi, CHU-
3UTb PUCK BO3HWUKHOBEHUS OLIMOKM U MOBbLICUTH
ynobctBO paboTbl — Kak Mpu CcMeHe HabopoB
PUNETPOB B MOBCEAHEBHOW MUKPOCKOMWUK, TaK
N MpW COBMECTHOM MCMOJMb30BaHNUM HabopoB
PUNETPOB Ha HeCKoNMbKMX LWTaTMBax. peansHoe
peLleHme s MHOronob30BaTeNbCkow Cpebl.

MonpocTy 6onee adcekTnBHO:
KOM5I/IHEL|I/II/I MeToOoB KOHTpacTa B
npoxogsillgem ceBeTe

OpAnH 0OBEKTUB, TP METOAMKM, Donblie MHhOP-
MaUMM 33 MeHblliee BPeMfA: KOHTPACTHble KOM-
OuHauuMm B npoxopsulem ceete B Axio Observer
nony4Yunu AanbHenwee passutne. PlasDIC,
dazoBbInt KoHTpacT, U DIC unu oTpuuaTenbHbIn
pa3oBbIN KOHTPACT, MONOXUTENbHbIN (Ha30BbIN
KoHTpacT 1 DIC Ha ogHOM oObekTMBEe — BOT
npyUMepbl TOro, Kak MOXHO MofyYuTb Oonblie
pa3Hoobpa3Hon MHbopMaumm o6 obpasue nnm
MOMpPOCTYy MOBbICUTb MMOKOCTb U 3PHEKTUBHOCTL
paboThbl B Pas3fnnyHbIX MPUNIOXKEHNSAX.

ABTOMaTM4Heckoe pacrno3HaBaHvie KomrnoHeHToB — ACR

XKK-akpaH

ABTOMaT3aunAa Bbli6opa meTogos
KOHTpacTpoBaHuA:

MeHe>Xep KoOHTpacTa

CyLecTBeHHbIN Nltoc B Balwen paboTte. Bbl BbIOK-
paeTe KOHTPACT WM KOMOMHALMIO KOHTPACToOB,
a MWKPOCKOM rapaHTUpyeT BbIOOP KOPPEKTHbIX
HacTpoeK HeobXOAMMbIX KOMMOHEHTOB — fAaxe
ecnn Bbl M3MeHUTe MacwTtab. DTo npusTHas ©
CyLeCTBEHHO ycKopsitollas paboTy hyHKUMS — B
0COBEHHOCTM 3TO OTHOCUTCS K CUTYaLMK MPSIMOTO
HabnofeHs, MOCKOMbKY OHa MO3BOMSAET yCTpa-
HUTb HECKONIbKO HEeODOXOAMMbIX paHee 3TanoBs
HaCTPOWKMN.

CrTabuvnbHagsa perynvipoBka
npoxogqdallero v oTpa>keHHoro ceeTa:
MeHe>Kep ocsBelleHvisA

MeHenxep ocBelleHns nokoneHns Axio Observer
obecneynBaeT He ToNbKO IMDEKTUBHYIO 3aLLUUTY
OT BbICOKOM MHTEHCMBHOCTM NPOXOAALLErO CBETa.
OH Mo3BOSIAET KOPPEKTHO pPerynmpoBatb MHTEH-
CUBHOCTb MPW VM3MEHEHUW YBEeNUYeHUs MUKPO-
CKOMa Kak And npoxogdllero, Tak U i otpa-
KEHHOrO CBeTa. TakXXe NMPUHUMAIOTCA BO BHUMa-
HWe KaHanbl GnyopecLeHUn — UHTEHCVMBHOCTb
N3MEHSETCH COOTBETCTBYIOWMM 00pa3om. ITO
no3BoffeT obecnevynTb AOMONHUTENbHYIO 3aLlim-
Ty OT WM3Ny4eHUS BbICOKOW WHTEHCUMBHOCTU. ITO
Tak>e nomoraeT caenatb paboty 6onee koMdop-
THOW U MeHee YTOMASIOWEN NS 3peHUS.

3proHomMuyYHaa Tpy6ka

KomdbopT npun pa6oTe:

SproHoMmmHYHasA 5I/IHOKyﬂF|pHaF| Hacagka
PeleHve Ons OONTMX 4acoB paboTbl C MUKPOCKO-
nom. 50-MUANMeTPOBbIV AMana30oH perynpoB-
KW BbICOTbI U (DUKCMPOBaHHbIA yron B 25° (310
3ProHOMMYECKM OMTUMaSIbHOE 3HaYyeHue) 3pro-
HOMMYeCKoWM Hacaakm MuKpockona Axio Observer
MO3BOMSAIOT el COOTBETCTBOBATb CaMbIM CTPOrMUM
CTaHAapTam no KoMdopTabenbHOCTH, AaBas Bam
BO3MOXHOCTb COXPaHATb yAOOHOe MnonoxeHue
Jlaxke B XOAe MHOro4acoBou paboTbl.

IIpu ucnonv3osanuu 00K-CaHyUL 3HAKOMbLe 7IeMeHMbL
YNPABTIEHUS MUKPOCKONOM PAcnonoxcervt cnpasa om Baweeo IIK

Z-npuvBopg C Koriecom yrnpasBrneHuns

JKK-aKpan, apeoHOMUUHAS HACAOKA U PY4KA YNPABTIEHUS: KOHUENYUSL YNPABIEHUS
Axio Observer paccuumana Ha 6bicmpyio u KompopmHyo pabomy



KavecTBeHHbIN cKa41okK

B I/IHKysaLlI/II/I KJIieToK

MNosiBneHne Axio Observer curHanusmpyet o Hauva-
ne HOBOM 3pbl MHKYbOaLMN KIeTOK. Dpbl, B KOTOPOM
Temnepatypa, CO,, O, n BNaXHOCTb BO3AyXa Haxo-
BATCA nopj, HaAeXHbIM KOHTposnieM. 3TO CyLeCTBeH-
HbI 3Tan NoBblleHNs 3PheKTUBHOCTN, BO3MOXHbIN
Gnaropaps MHHOBALUMSAM, onpefensiowm HoOBble
TeHAEHUUM B oTpaciu. Hanbonee 3HauyMma U3 HUX
rnonHas uHterpauus ¢ AxioVision. 3To o3Hayvaert, 4To
BCSl MOUIeA0BaTeNlbHOCTb AaHHbIX 006 OKpYXKaloLwmx
yCnoBUAX AOKYMEHTUPYETCA HernocpeacTBeHHO rnpw
nony4yeHMn n3o6Gpa>keHni, YTO CyLLLeCTBEHHO MOBbI-
LaeT HaZle)XHOCTb AaHHbIX O TeMrnepaTypHbIX ycio-
BUAX B XO4e aHanusa 3KcnepumeHTa. Tenepb Takxke
MOXHO CBOGOAHO MporpaMMupoBaTb AUHAMUYEC-
Kune 3KcnepumMeHTbl (TemnepaTtypHble ypoBHU). K
npumepy, Bbl MoXeTe oxapakTtepnsoBaTb MyTaHTHble
Genku, YyBCTBUTENbHbIE K TEeMMNepaType, U NPoBecTn
3KCMepnMeHTbI C TeMSIOBbIM LLIOKOM.

MNMpeBocxoacTBO BO BCEX OTHOLLUEHVIAX:
MHKy6aumna kneTtok ot Carl Zeiss

e HoBasi KOHUeNuusi COBMeLLEHUs Moaynen
ynpasneHus
DKOHOMMWT 3HayuTenbHble 0OBEMbI BpeMeHN
n obecneyrBaeT NPeBOCXOAHYIO 3PPEKTUB-
HOCTb MOATOTOBKM MapaMeTpOB OKPY>KaIoLLMX
ycnoBumn.

e HoBbIn MHKyGaTop PM S1 pgns ynyyweHus
YCNOBUM NHKYGaLun
MckmountenbHo Manbii 00beM no3Bonser
0CnabuTb Te4eHme BO3Ayxa 1 COKOHOMUTb MPo-
CTpaHcTBO. [1o3BONSET MCMONb30BaTb YaLlKK
MeTpn M MHOrONYHOYHble MAaHLWeTbl. Takxe
CyLLLeCTBYeT BapMaHT A1 MUKPOMaHUNYAALMA
B aTmMocchepe CO,,.

e [onHass COBMECTUMOCTb C KOHLenuuen
ncnonb3oBaHus TFT-3kpaHa u AxioVision.
MoeanbHO NOAXOAWT ANA OTCNEXMBAaHWUA X043
HOBbIX 3KCNEPUMEHTOB. YeTKU MOHUTOPUHI
napaMeTpoB OKpy>XatloLen cpenbl MO3BONS-
€T NpoBOAUTL ObICTPLIN 0030p W MOBLICUTb
HagexHoCTb. Eule ofHa BaxHas QyHKUMA
— BO3MOXHOCTb XPaHWNTb AaHHble O XO4e 3KC-
nepumeHTa 1 obpallatbcs K HUM B foboe
BpeMs.

e MopepHusauns KOMMNOHEHTOB U KOHLern-
uusa obpaTHOM COBMECTMMOCTU
3HauyMTeNbHOE YMNpPOLLEHME W LOMNOAHNTENb-
HOe MOBbILLIEHWE TMOKOCTU: OOHMM 13 MHOTUX
NPVYMepPoB ABNAETCH Nerko MoAepHusmpye-
MbI1 MofyNb O,, MOHMXAIOWIMA KOHLIEHTPa-
LMIO KMCITOPOAa.

ViHky6aTop PM S1

Tml Afmasplete  Thermostat

Temparabure Meduls Stabus
online

Temperature Channel |

Staue  online

Tempersture Sersor
Calibration

|

Ha mMepMOU30NUPOBAHHBIX 00veKmusax
nosvluieHue memnepamypuol 6ﬂ01<upyemc;l
3AULUIMHBIM KOZTbUOM

Onmumanvhvie ycnosus unKyb6auuu, 60nviie npocmpancmea:
unkybamop PM S1 0nst wawex Ilempu u MHO2OTYHOUHVIX NAAGHUEMNOB

NMHkyB6aTop XL S1

Henpes3otioeHHy 0 CrabunbHOCHy

e KOHTPONbHbLIA CEHCOp AN U3MepeHus
TemMnepaTypbl HENMOCPEACTBEHHO B KyNbTU-
BaLlMOHHOW YallKe
Brnepsble Bbl cMoOXeTe n3Meputb TeMnepatypy
HenocpeACTBEHHO B MeCTe HabnoaeHNs, Noa-
TBEPXAas TeM caMblM KOPPeKTHOCTb Ballero
3KCMepyMeHTa. DTO CyLLeCTBEHHOe Mpenmy-
LWecTBO — K NpuMepy, Ons OMHaAMUYeCcKmnx
TeMnepaTypHbIX 3KCMEePVIMEHTOB.

¢ TepMOM30NPOBaHHbIE 0GBHEKTUBDI
[na ontuMM3aumm TemnepaTypbl B MecTe pac-
nonoxeHns obpasua W NpoBeAeHUs OWHA-
MUYECKUX TeMnepaTypHbIX 3KCMEePUMEHTOB.
VIHHOBALMOHHBIN npuHumn Carl Zeiss: ymeHb-
LEeHMe KOMYeCTBa OXNaXAalowWwmx U Harpe-
BalOLLMX MaTepuanoB — rMepeHoC Tenna Ha
3a/1HI010 YacTb OOBEKTUBA N Ha PEBOMbBEPHbIN
aepxatenb 00beKTMBOB (haKTUYeCKn npekpa-
waetca. HONONHUTENbHbIM MPenMyLLEeCTBOM
ABMSETCA TO, YTO B SKCMEPMMEHTAX C OXJaXae-
HWeM He TpebyeTcs NPUHMMATb JOMOMHUTENb-
Hble Mepbl A8 NpenoTBpalleHns obpasosa-
HWA KOHOEeHcaTa Ha 3aHen NH3e 0ObekT1Ba.
Xonop, npexpe Bcero, Ao Hee He fobepeTcs.

¢ MOKOCTb ABYX KOHLENUUM
DnekTpoHarpeB WAM MNOTOYHbIM Harpes /
oxnaxpeHue. [OTOYHbIM MNPUHLMM  TakXe
peKOMeHLyeTCst MCNOoNb30BaTb B 3M1eKTpOdu-
310M0TUM, MOCKOMbKY OH MO3BOSIAET YCTPaHUTb
ncKaxatoLee BAVsHMe 3NeKTPOHNKN.

Aqua Stop Il

HPEBOCXOACTBO BO BCeX OTHOoLUeHWAX:
HKyB6aTopbI

MokoneHve MHKybaTopos Carl Zeiss, co3paHHbIX
cneumanbHO AN LWMPOKOro CrekTpa MPUIoXKeHNN
KneTo4HoM Bronornm 1 hapmakonormm, BkioHaer
MHOXeCTBO paznnyHbix Mogener. OT KOMNaKTHOrO
nHkybatopa PM S1, obecnedymBatoulero mMakcu-
ManbHyto cBoboay paboTbl, 4O KPYMHbIX MHKYOaTO-
poB kateropuu XL ST 1 mx cneuman3npoBaHHbIX
Bepcnit DARK, TIRF 1 LSM. VIx BONONHSAIOT pas3finy-
Hble MOAeNu, NpefHa3HavyeHHble AN MUKPOMaHN-
nynaumi B atMoccepe CO, 1 obecnedvsaioLme
MaKCUMarbHYI0 rMMOKOCTb. To e camoe OTHOCUTCS
N K NpUHUMNY paboTbl: Ha Axio Observer.Z1 Becb
XOf, HKy0aLMN MOKET KOHTPONMPOBATLCA C MOMO-
wbto TFT-3kpaHa nnu onumoHansHo — ¢ K.

MonnHasa 3IaLwmTa oOT Bnarm:

Aqua Stop I

DbdekTrBHAA 3aLMTa MUKPOCKONa 1 abcontoTHas
csoboga gencreuin. Cuctema Aqua Stop Il ans Axio
Observer ngeanbHo aganTMpoBaHa K KOMMOHEH-
TaM MMKpoOcCKoma, a bnaropapsi BCeOXBaTblBalo-
e 3almte 1 onTUMKU3MPOBaHHOW cOOpKe, OHa
CTana eule bonee HagexHow. Ecnu Bbl perynspHo
MeHseTe HallkK [eTpn nnmn BefeTe 3KCNepUMEHTHI
c nepdysmen, To cnctema Aqua Stop Il Bam non-
poCTy HeobxodMMa — OHa MO3BOSUT 3aWUTUTL OT
3arpa3HeHUs 1 NPONNTON XUAKOCT YyBCTBUTESb-
Hble KOMMOHEHTbI: Habopbl hUNBTPOB, aHaNN3aTo-
pbl 1 NyTb Ny4a.

Aqua Stop II - udeanvHasi KOHUeNUUs
6ezonacrnocmu onst Axio Observer



Kak nmcnonb3z3oBaHvie HoBenMLuX TexHonormmnm

BnusaeT Ha addekTmBHOCTL Bawenm

mccecnegoBaTernbCKom gesatTenbHocTmn?

Hukorpa paHee uHTerpauuMsi MUKPOCKOMa, Npo-
rpaMmHoro oGecrneyeHus N BHELUHUX KOMMOHEHTOB
He obGecrneumBana cTofib BbICOKOWN 3cceKTUBHOC-
TM. Hukorga paHbluie cuctembl Ans HabnopeHus,
MaHUMNyNMpPOBaHUSl N aHanu3a He Obinun cTonb rm6-
KMMU. YcoBeplUeHCTBOBaHHas apxutektypa Axio
Observer otkpbiBaeT Ge3rpaHUyYHble BO3MOXHOCTU
AN MIHTerpauumv ¢ BHELWHUX KOMIMOHEHTOB B CUC-
TeMy, YTO MO3BONSIET NPEBPATUTb UHHOBALMOHHbIE
nnartgopmbl Ans KNeTOYHbIX uccnegoBaHum ot Carl
Zeiss B pelueHusi, KoTopbie Bbl cMoXeTe mMcnonb3o-
BaTb B No6GbIX Heo6GxoAUMbIX BaM npunoxxeHusx, ¢
KOTOpbIMY Bbl cTafikMBaeTech.

MopaynbHbIA NHTEenNeKT:
AOKYMeHTpoBaH/ve C NMoMoLLbo
AxioVision

ﬂpOI’paMMHO@ obecneyeHne ona MMKpOCKonos,
cosfaHHoe Carl Zeiss ong Toro, 41obbl coenatb

3KOHOMUYHBIMU Aaxe CIIOXHbIE MPUIOXEHUSs, B
KOTOpPbIX NCCNERYIOTCS XKMBble KNETKW, YCTaHaBAM-
BaeT HOBble CTaHLAPTbl NOAAEPXKKN AeATENbHOCTM
nonb3oBaTenen, VHAMBMAYyanu3aumMmM W Amuana-
30HOB 3hdekTBHOCTK. OT 6a30BOro A0 Camoro
CNOXHOro naketa — AxioVision B OyKBasbHOM
CMbICIIE pacTeT B COOTBETCTBUM C TpeOoBaHUSMMN

crosimx nepeq, Bamu 3apad. Mogynb 3a mMofay-
nem. Ons nonyveHUs MHOroMepHbIX M3obpaxe-
HWUI — HanpuMep, ¢ nomolblo Multichannel, Time
Lapse, Z-stack nnu Mark&Find. [axe 6a30Bbil
nakeT MOXET MCMNonb30BaTbCA 418 AMHAMUYECKMX
TeMnepaTypHbIX IKCNEPUMEHTOB.

Ll,eneHarlpaBneHHoe ABrokKeHvie

K pe3ynbTaTy: aHarim3 Cc nomMmoLybio
AxioVision

MHTennekTyanbHoe yrnpoLleHe CamMblX CITOXHbIX
3afjay — Moy aHanmsa AxioVision nossonart
o0becneynTb MakcMManbHO TEXHOMNOMMYHOe 1 COB-
peMeHHOoe peLleHne NoYTV Aas NobbiX Npunoxe-
HU. OHM Takke MOTYT UCMONb30BaTbCA B MPOLec-
ce akcnepuMenTa. K npumepy, mogynb Physiology
NPOBOAMT CPAaBHEHWE MHTEHCMBHOCTM KaHasoB B
3adaHHbIx obnactax (ROI), ocyllectenss Takxe
rpacdunyeckoe otobpaxeHmne. C AxioVision Bbl
Takke mofyyaeTe LOCTYM KO MHOXECTBY APYrux
MOZyNen — K npumMepy, Ans CTaHAapPTHbIX n3Mepe-
HUV WUHTEHCUMBHOCTU WM MO3ULIMOHHOTO aHamm-
3a pasnnyHbIX Grnyopodopos (Komokanusaumm).
Haxe ecnv Bam HeobxoAMMO pa3fenntb CUrHa-
nbl pnyopodopoB (paccnoeHrie) nnmM NpoBecTu
00paboTKy pe3ynsraToB SKCNepUYMEHTOB BpeMeH-
HOW Cepum, BKIoYas oTobpakeHns obnacren ABu-
KYLLMXCS OOBEKTOB € MOAPOOHOCTAMN O CKOPOCTY
N YCKOPEHMM UX [BUXKEHNS.

Ha6nropeHne n pokymeHTaunsa

ot Carl Zeiss

Kamepbl Carl Zeiss pekomeHayloTcs A5 oObIx
33434 — B 0COOEHHOCTM ANt MOHOXPOMHOM
CbeMKU (DNyopecLeHTHbIX M300paxeHut. B ux
ymncno Bxogut AxioCam HRm ¢ uckno4mTensHo
BbICOKMM pa3pelleHmem B 14-01MTHOW AnHaMKKe,
AxioCam MRm ¢ BbICOKOW 4yBCTBUTENBHOCTHIO
N pa3Hoobpa3eM BO3MOXHbIX obnacten npu-
MeHeHus, a Takxke AxioCam HSm, nepepatouias
N300paxeHNs Ha XeCTKNN ANCK B peasibHOM Bpe-
MEHW CO CKOPOCTbIO 40 360 CHUMKOB B CEKYHAY*.
Bce 3T Mopenu nmetoT ofHO obLee CBOMNCTBO —
3TO NMPEeBOCXOLHO MHTErprpoBaHHaa TeXHONOruA
CbeMKW, ONTUMAanNbHO NoAAepXMBatloLas s dek-
TVBHOCTb Ballen cncremsl.

Bce, yuTO HY>XHO gna HabnogeHnsa
XMMBbIX KF1IeTOK Ha BbICOKOI CKOopocCcTw:
Cell Observer®

MonHoueHHoe peleHne Cell Observer® yxe pnonroe
BPEMS UCMOMb3YeTCs B UCCNEeN0BaHNSX XUBbIX Kie-
ToK. HoBbIn BapumaHT, Cell Observer® HS (Bbicokast
CKOPOCTb), CO30aBanca CrneumanbHo Ons 4OKyMeH-
TUPOBaHUSA ObICTPO MPOTEKAaIOLMX MPOLIECCOB W
[ONroBpeMeHHbIX HabniodeHnn B UCCNefoBaHN-
AX KMBbIX KMETOK. ITa CUCTEMA WCKITIOYUTENBHO
nonesHa i KanbLneBbiX MCCea0BaHUN KanbLns,
HabnoAeHNA OBUXKEHUS pPeCHUYEK, BE3VKYNAPHO-
ro TpaHCrnopTa W MOsBReHUs MUKPOTpybouek —
TO eCTb A8 UCC1ef0BaHNA BbICOKOAMHAMUYHbIX
NPOLECCOB, MMEeIOLLMX BbICOKUIA ypoBeHb Tpebo-
BaHUM K cucteme. Bee anemeHTbl Cell Observer® HS
KOHTPOAMPYIOTCS HAaNPSIMYIO C MOMOLLbIO annapart-

parMbl 1 cUCTeMbl (HOKYCUPOBKM — MO3BONS-
eT [o0OUTbC MaKCMMarnbHOW CKOPOCTU. 3a4acTyio
C BbICOKOCKOPOCTHOW CUCTEMON WMEEeT CMbICH
ncnonb3oBaTb Momynb AxioVision Physiology,
BBIMUCNISIOLLMIA MHTEHCUBHOCTL (PITyOpecL,eHTHOro
curHana (B OUEHOYHBIX IKCMEPUMEHTAX).

I'IpeBocxongle onTnyHeckvie ce4vYeHuvsa:
ApoTome

PelleHne Ans nonyveHuUs TpexmepHbix K30bpa-
XeHUM 0ObeMHbIX 00pPa3LOB 1 TKaHEBbIX CPE30B
0e3 3acBeTkn. ApoTome BreyaTnseT KayecTBOM
1300paxkeHNs 1 [OCTYNHOW, NPOCTOM KOHLLEMNLM-
en ncnonb3oBaHua. MprctaBka Ana MmMKpockona,
ncnonb3ytollascs co wratmeamm Axio Observer
D1 w» Z1, npocto ycraHaBnv1BaeTca B MJIOCKOCTU
NoNeBoV AMarpaMMbl OTPaXkeHHOro ceeta. [ns
CO34aHMA TOYHbIX ONTUYECKMX CEYEHU B peasb-
HOM BPEMEHWN MCMONb3yeTca NPUHLMN MNPOeKLMM
peLueTky, H4TO MNO3BONAET MOBbICUTb KOHTPACTHOCTb
1 CyLLEeCTBEHHO YBENMUYMTb OCEBOE pa3peLleHme.

j— LSMDuo

Coomsemcmeyem camvim HecmKum
mMpe6oBaHUsIM KOHPOKATLHOLL
Mmukpockonuu: komounayus LSM Meta
u LSM Live yoosnemsopum nio0bvle
nompebrocmu

HbIX TPUITEPOB, NMO3TOMY 3a[eP>XKM He BO3HMKAET.
MpaeanbHas KOOPAMHALMS BCEX KOMMOHEHTOB —
MKMKpOCKOMa, KaMepbl, WUCTOYHWKa CBeTa, Aua-

* BUHHMHT 5X5, nonHoe none 3peHns kamepsbl

AxioCam ApoTome
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Topmonanvto unoyyupyemas skcnpeccus zenos 6 knemxax HeLa. mRFP-mapkuposanmviii npomeur (senmoiil ysem) 20pMOHANTLHO
UHOYUUPOBAH U, 8 C8010 OUepedn, uHoyuupyem sxcnpeccuto YEP-mapkuposaniozo penopmepHozo npomeuna (cunuil usem).
I Bong, Mncmumym monexynsproii supyconoeuu GSE, Hotiepbepe, Tepmarus

BbicLunin knacc TpexmepHbIX
naobpa>keHnin: LSVI-cuctembi
HenpeB3onaeHHoOe cnekTpanbHOe paspelleHve,
BPEMEHHOe pa3pelleHne U YyBCTBUTENbHOCTb:
CUCTEMbI Nna3epHoro ckaHmposaHua Carl Zeiss —
3TO BOMJIOLLIEHME TEXHOMOMMI BbICLIEro Kac-
ca, nosBonstollee Bam 3arnsHyTb BrnyOb KNeTok.
LSM 510 META paxe 3anucblBaeT CnekTpanbHble
CUMHATYpbl KaX4oro nukcena — 4aa naeanbHoro
paccnoeHus. Cucrtema LSM 5 LIVE, pmenatowas
Oonee 100 kaopoB B CeKyHOy, CO34aeT HOBbIN
CTaHOAPT CKOPOCTM CKaHUPOBaHMA — Hapsagy C
NOBbILLEHNEM YYBCTBUTENbHOCTU. CucTeMa mae-
alNlbHO NMOAXOAUT ANIA OTC/IEeXMBaHMA NpoLeccoB
TPaHCMOpPTa B KJIETKaxX M OpraHmM3Max — Hanpu-
Mep, OBVXeHMe KPOBAHbIX Tenel, B COCyAMCTO
CUCTEME WU U3MEHEHWNSI B OeHAPUTaX Henpo-
HoB. MynbtudoToHHOe n3nyyveHme LSM 510 NLO
JlenaeT BO3MOXHOW BecnpeleaeHTHyo rnyouHy
NPOHWKHOBEHUs B obpa3el, — C HeckonbkKMMM
100 pM B Ka4ecTBe MAeanbHOro ycyIoBUS.

O6pasubl BbICOKOW Y/CTOThI

ANy ToO4YHOro peaynbTaTa:

PALM MicroBeam

HeBeposaTHO rnbkas n Ha 100% OeckoHTaKTHas
cucTeMa Mo3BOMAET M30MMPOBaTL CBepXMarsble
00pasLibl TKAHeN — XPOMOCOMbI, OpraHensIbl, KNeT-
KN 1AM MUKpoopraHuamel. PALM MicroBeam —
3TO pelleHve NS Na3epHOM MUKPOLAMCCEKLUN
1 KaTanynstMpoBaHma nof dasneHvem (LMPC),
obbefMHALEe NAa3epHYI0 MUKPOAMCCEKLMIO C
peanv3aumen TPaHCMOPTUPOBKM C MOMOLLbIO NTy4a
flasepa, OCyLLeCTBNAEMYIO BMepBble B MMpe. 3Ta

>XmBas kneTtka nocne

TpPaHCnopTHOrro vimnyrnbca

PALM MicroBeam nasepa

il

[ | Ardad 1}

YHUKanbHas NaTeHTOBaHHas MeToayka Nno3Bosiser
paspe3aTb U yOanaTb aHanMsMpyembld MaTepu-
an, He poTparMBasch Ao obpasua. NockonbKy 3Ta
METOAMKA MOMHOCTbIO UCKITIIOYAET KOHTAKT W, COOT-
BETCTBEHHO, 3arps3HeHue, To Bbl nony4aete mak-
CMaJbHO YMCTbIE, YETKO BblpaxkeHHble obpa3ubl
01151 BCeX BUAOB HNCXOAALLMX UCCNedoBaHnm — OT
reHeTUYecKoro aHanmsa [0 KynsTMBauUMK WU30nU-
POBaHHbIX KieTok. 3Ta cucTema obecneynBaert
HOBble Hay4Hble BO3IMOXHOCTU 1 MepPCrnekTUBbI B
n3ydeHnn JHK n PHK, aHanuse 6enkos 1 uccne-
[OBAHWM XMBbIX KNETOK.

MakcrmansbHoe pa3pewueHvie

B paccesiHHOM rnone:

naszepHasa TIRF-cuctemva

NasepHas TIRF-cuctema ot Carl Zeiss Bonnoula-
€T HOBble OTKPbITUSA, CBSA3aHHbIE C TPAHCMOPTHbI-
MW NpoueccaMu, NPOXoAsWMMI BO3fle MembpaH
WM Ha MembpaHax. BHUMaHVe yaensetcs Takxke
1N Ge3KneToYHbIM CUCTeEMaM — Hampumep, npu
n3ydeHn ©Oenok-OenkoBbiX B3aUMOAENCTBUN.
DTO KOMMaKTHoe nofiHoOMacliTabHoe pelleHne
ang  ryopecueHTHOM MUKPOCKOMMM  MOHOMO
BHYTPEHHEro oTpaxeHus obecrneynBaeT BbicLee
Ka4yecTBO M300paxeHu npu Mobon AfiviHe BOSH
— 6e3 HeobxogmMmocTu perynvpoBku yrma TIRF.
KomnakTHbI noaxon: cnavaep TIRF npocTo BcTaB-
naetca B amadparmy ocsetutens. Cucrtema npe-
BOCXO[HO NpoAyMaHa — BMNOTb A0 Ntobon Trno-
BOW nepudepnn, Hanogobue ocobbix TIRF-MHKY-
©aTopOB CO BCTPOEHHOM 3alMTON OT flasepa.

TIRF

Le]

E‘h

| 1.t‘-

1. Knemku menaromot B16/F1 (mviuwv) — TIRF-nodceemxa. Cunuii ysem: CEP-axmun. Vsnyuenue 458 nm, 3enenviii ysem:

DsRed-xnampun. Ceemosoti kanan A. Msnyuenue 514 um. O6wexmus Alpha Plan-Fluar 100x/1,45, macno.

Obepbanuiaiiom, Ban dep Boom, banep, ncmumym o6useti 300102uu u cenemuxy, Yuusepcumem Miwoncmepa, lepmanus

TIRF

J1azepHbIn nopt

Na3zep (BbIOpOC, 3axBar)

SnudnyopecueHLms

HoBbIn ypoBeHb rmbkocTi B
CbJ'IyOPECLI,EHTHbIX mccocrnepoBaHmaAx:
nasepHbIn NopT

Co3pgaH cneumanbHo Ans  TpeboBaTenbHbIX
na3epHbIX MpunoxeHun Hanomobue FRAP umnn
Uncaging, a Takxe AN LENeBOro MCCeYeHUs
KIETOYHbIX CTPYKTYp: JNa3epHbir nopT ang Axio
Observer. Y3en nogknioyeHna ana Bawero coegm-
HUTenbHOro pellerHma. OH Takxke no3sonsdeT Bam
O[HOBpPEMeHHO paboTaTb C dryopecleHLmen
OTPaXEHHOro CBeTa, YTOObl MMeTb BO3MOXHOCTb
ObicTporo nepexopa Ha TIRF-npunoxexus. OH
obecneyrBaeT HOBbIN YPOBEHb MMOKOCTL Mpu-

noxeHnn — 6e3 HeobXOAMMOCTU YASIMHEHWS
onTMYecKoro Nyt 1 6e3 notepb B OMTUHECKOM
KavecTBe.

MwukpomarHunynaumna — Eppendorf

OcHoBa noBbIilueHAa vmacwTaboBs
ycnexa: Axio Observer

B MMKpovMaHvinynauum

Axio Observer — 3To naeanbHas nnatdopma ans
paboTbl CO CTBOMOBbLIMM KNETKAMU U KIIETKAMM
3KCTpakopropanbHoro onnogotsoperus  (IVF).
McknioumTenbHO BblcoKas CTabunbHOCTb W WKPO-
KNW AMana30H BapUaHTOB MOHTaXa MaHWNynsTo-
poB — Bce 370 PlasDIC, HoBasi cuctemMa penbedHOro
KOHTPACTMPOBaHUA, MAeanbHO NoAXodaLlas Ans
peannsaunm BHYTPUMNNIA3IMaTUHECKOM UHBEKLNN
cnepmatosongos (ICSI). Bnevatnsiollee kavyecTso
N NPOCTOTY MCMOMb30BaHUSA 3TON CUCTEMBI YXKe
NpPOBEPUNN B HECKONbKMX NabopaTopmax MCKyC-
CTBEHHOMO OMMIOAOTBOPEHUA. ECM 3TO HYyXHO B
obnact Bawen paboTbl, TO ONTMMM3NPOBAHHASN
TpagunumoHHas DIC-cnctema npaeanbHo nogonaet
0719 MOBbILLEHUA YaCTOTbl YCMEeLlUHbIX MOMbITOK —
Hanpumep, Npu NpoBepKe KavectBa CNepmMbl U
KM3HECTOCOBHOCTI 3MOpKOHa. Ellle ofHa BaxHas
0COBEHHOCTb — 3TO CTEKJIIHHAA MOHTaXHas pamMka
Thermo Plate, obecnedymBatoliias paBHOMeEpHOe
pacnpefeneHvie TemMnepatypbl Mo KynbTypanbHO-
My nnaHweTty. Ee naeanbHO poBHas NOBEPXHOCTb
fenaet paboTy C KynbTypanbHbIMX MaHWeTamm
NpPOCTON 1 Oe30MnacHoMn.

MwukpomarHunynaumna — Narishige
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I'Ioulemy OCHOBa BCeX KIeTO4YHbIX

mccecnegoBaHvim — 3TO He TONMbKO

iraTmBe MI/IKpOCKOI'Ia?

TpesOBaHVIﬂ K ncanepoBatesibCKuM MUKPOCKONnam B

Gronornyeckmx Haykax pasHoobpasHbl He B MeHbLUEeN
cTeneHu, Yem nx npunoxxeHus. KoHuenuus pacwmpe-
Husi Axio Observer npusBaHa cTaTb OTBETOM Ha 3T
Tpe6oBaHus. Ans pasHbIX KpynHoOMacluTabHbIX npu-
noXkeHun Gbino paspaboTaHo Tpu WITaTMBa. 3Ta KOH-
Lenuus Heo6xoanmMa Ansi SKOHOMUYHON peanusauumn

NoObIX CUCTEMHbBIX peLleHuin Ha 6a3e Axio Observer.

Tpwn BapiaHTa o6ecnevyviBaroT 60nbLUYO

csBo6opay Bbli6opa: TVNbI LUTaAaTBOB

OT 0a30BOro 3KOHOMWYHOIO Bap1aHTa B UcCneno-
BaTENbCKOW KaTEropmin A0 BbICLUNX AOCTUXEHNN B
0bnact UCcCNenoBaHNa XMUBbIX KIETOK: KOHLErn-
ums wratreoB Axio Observer naput Bam Bo3MoX-
HOCTb BbIOpPaTh LLUTATUB, ONTUMAalbHO COOTBETCTBY -
lowm Bawum TpeboBaHuaM 1 Oloaxety. Kakoe
Obl peweHre Bbl H1 NpUHANK, Bbl nonyymTe BbICO-
KO3(P(PeKTUNBHBI MUKPOCKON MO pa3yMHOM LieHe.

Axio Observer: Tpu wuTaTyBa, TPy pabo4mx KoHuenuum

Axio Observer.A1
Baszosoe pewierue 07 pyuroti pabomot

Axio Observer.D1

Boie cmuﬂbapma: “acmu4HO MOMOPU306aH,

JKK-axparom u meredxnepom 0céeuyeHHOCHU

* Tonvko ¢ IIK

e Axio Observer.A1: npenHasHaveH ans Tpedo-

BaTe/bHbIX PYTMHHBIX 3af4a4 B 06nact paboTbl
C XMBbIMU KJIeTKaMU; B YaCTHOCTW, uaeanb-
HO MoaxoauT O MUKPOMaHUNynauuu. STOT
LITAaTUB C PYYHbIM yrpaBneHuem obecrnedmBaet
BbICOKOE OMTMYeCKOe KayecCTBO, Kak WU apyrue
TUNbI.

Axio Observer.D1: ynpolLeHvie paboTbl, NOBbI-
weHme rmbkoctu. LWratms D1 ocHalleH MoTo-
pY30BaHHOW pecthneKTOPHON Typenbio, KOHAEH-
COpPOM U NyTeM Ny4a yopecLeHumm.

Axio Observer.Z1: 3ToT WTaTVB ABMAET COOON
BEPLIVHY [OOCTUXEHWN UHBEPTUPOBAHHOM
MWKPOCKOMUU; B HacTosllee Bpems oH obec-
nevrBaeT MakcMasbHyl MpPOCToTy PaboThbl U
MOKOCTb B MPOBEAEHNN aBTOMATU3NPOBAHHbIX
3KCNEepUMEHTOB B peasibHOM BPeEMEeHM.

Axio Observer.Z1

ycmaﬂoaowﬂoﬁ cmaHuyuu, MeHebecepaMM oceeuseHus u

KoHmpacmHuocmu*

OnmumanvHoe y0o6cmeo: NOIHOCHbIO MOMOPU30EAH,
ocHaueH c60000HO KOHPUYPUPYEMbIM «KOTIECOM»™,  OCHAU4eH 08YMSA C60600HO KOHPULYpUpyeMbIMU
«konecamu», TFT-akpanom Ha camom wimamuee unu Ha

T
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45— »

T J[O] 1

297
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Axio Observer

—150—>
294 >
386

KomnoHeHT BapuaHTbl A1 D1 Z1
LLtatme Py4Hom 4F + -
MOTOPM30BaHHbIM - o* +
KogoupoBska CyYnTbIBAETCA CO LWITAaTUBA - + aF
KpenneHue TybycHOM NnH3bI 1x + 0 [¢]
PeBonbBepHas cuctema Optovar 3X KO/, = o) =
3X MOT. = - o
PeBonbeepHas cnucremMa as 00bekTMBoB 3x H/3x H DIC pyu. i - =
6x H DIC koga. = . =
6x H DIC mor. = - o
6x H DIC ACR mor. = - o)
PechnekTopHas Typenb 6X pyy. o 0 =
6X KOA. = 0 o
6X MOT. = 0 o
6x mot. ACR = o o
KoHgeHcop N.A. 0,35 pyy. o o) (o]
N.A. 0,55 pyy. o o) o
N.A. 0,55 mor. = 0 o
N.A. 0,8 pyu. o 0 o
N.A. 1,4 pyu. o o) o
yTb Ny4a OTpaXKeHHoro CBeTa AnoxpomMaTnyeckKmnin pyy. o) 0 o)
AnoxpomMaTmnyeckmin MoT. = 0 o)
ONTUMM3MPOBAHHbIN Ha YO pyy. o 0 o
3ac/oHKa bbicTpas Uniblitz npoxogawmmn ceet = o) o
Ob6bl4Has 3aCnoHKa oTpax. cBeT o) 0 o)
bbicTpas a Uniblitz oTpa)eHHbIN cBeT = o) o
Hepxatenb ans anacdparm nnm FL-atteHoatopa Pyu. o 0 o
Mor. = 0 o
L OKYMeHTMpOBaHMe BokoBOW NOpPT (NeBbin) o) 0 o)
Bokosow nopt (npasbin) - o o)
DoTo3nemeHT o) o o)
ba3oBbIv nopT / MNepeaHn nopt = 0 o
Z-oKyc Pyy. ar + -
MorT. - — ar
JKpaH KK - + -
TFT - - +
YcraHoBOYHad craHums ang TFT - - o)
JlasepHbIvt nopT = + i
MNepekntoyaloLlee 3epkano ans 2-x 13nyvarenemn Pyy. o) o) o)
Mor. = o) [¢]
Koneco dunbrpaumm nsny4eHus = 0 o]
Aqua Stop Il o 0 o]
CpepncrBo nasepHon 3awmTbl TIRF/LSM = 0 o)
Mony4eHre 1306paxeHnn AxioCam /AxioVision o o) o
ApoTome = 0 o]
Cell Observer® = o o
TIRF = o o)
KoHdokansHas gnadparma LSM 510 = = o
LSM Exciter = - o)
ConfoCor 2 = - [o)
— HepoctynHo *  Heobxoanmo
+ Bxoaout B KOMNnekT * Onuwma: pecnektopHas Typenb, KOHAEHCATOp 1
o Onuus nyTb fly4a nyopecLeHLmnm
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Muwukpockon

HoBble BO3MOXHOCTM B 0DfacT MHBEPTUPO-
BaHHbIX MUKPOCKOMOB

Co3paH ans HabnogeHWs, MaHUNYNMPOBaHNA
1 aHanm3a X1BbIX KJ1eToK

OnTuka

Bbicoko3theKkT1BHbIE 0OBEKTMBBI A1S P3Ny -
HbIX 3a4a4y, BO3HMKAIOLWWMX B MCCIEOBaHMAX
KMBBIX KJIETOK; CrelmanbHble 0obekTBbl LCI 1
TEPMOM30NINPOBaHHbIe 0OBEKTNBI
ONTUMU3NPOBaHHbBIN  AnddepeHLManbHO-
NHTepdEepPeHLMOHHBIV  KOHTpacT obecneyun-
BaeT PaBHOMEPHOCTb MOACBETKM BCEro Mnons
3peHus

MHHOBaLUMOHHOCTb M OTKPLITOCTb [N HOBbIX
NPUNOXEHUI: MNONOXUTENbHBIM W1 OTpULa-
TeNbHbIA (Da30Bble KOHTPACTbl 0ObefMHeHb! B
ofHOM obbekTvBe

MMnyopecueHuns

AbcorioTHas pPKOCTb BMOTh A0 nepudepuu,
obecrneynBaemMas HOBOW KOHCTPYKLUMEN MyTu
nyda dnyopecueHLmm

AnoxpomaTtmyeckas koppekLuma Ana onTMmMans-
HOW paboTbl CO CBETOM NMOOOW ANMHbBI BOMHbI
YBenuyeHne nponyckaHus snnotb o 70%,
bnarogaps BblCOKO3hEKTNBHLIM Habopam
punsTpos

Oo 50% CHUXeHNA BpemMeHU 3KCno3muuu,
bnarogaps BblCOKO3(dEKTMBHBIM Habopam
PUNLTPOB

6-N031UMOHHas pecnekTopHas Typesb C Obic-
Tpor cMeHon no3uumii (< 200 MC) 1 HOBbIM
CnNocoboM 3aMeHbl HabopoB HUNETPOB
LLvpoknn cnekTp CpeacTB MOACBETKM — OT
camoperynupylowencs namnsl HBO o Bbico-
KOCKOPOCTHbIX MCTOYHMKOB CBETa

Pa6ounin npouecc

JlerkocTb paboTbl C HOBLIMW BO3MOXHOCTSMM
ynpasneHus ¢ nomousio TFT-3kpaHa

MMBKOCTb yNpaBneHns: Kak KHOMKaMu LWTaTuBa,
Tak 1 Yepe3 TFT-3kpaH vnn MK

CyLLecTBeHHOE NOBbILLEHVIE SPFOHOMUYHOCTU B
yrnpasneHnm

WWW.Zeiss.ru

Carl Zeiss
B Poccnn n crpaHax CHI
Mockga, 105005, [leHncoBckn nep., 26

Ten: (495)933-51-67, dakc: (495)933-51-55, e-mail: office@zeiss.ru

CaHkT-MeTepbypr, 197022, yn. Akagemuika Masnosa, 4.5, nutep “E”
Ten.: (812)702-08-11, chakc (812)702-08-12, e-mail: info@zeiss.spb.ru

Hosocnbupck, 630058, yn. Pycckast, 41/1, oc.4
Ten. /dakc: (383)330-00-34, e-mail: office@zeiss-nsk.ru

EkaTepuHOypr, 620028, yn. Tatviesa, 98, od. 14
Ten. (343)251-52-62; e-mail: office_ural@zeiss.ru

ABTOMaTM4eCkoe Pacrno3HaBaHME KOMMOHEH-
ToB (ACR) Ons oObekTMBOB 1 pednekTopHbIX
Mopnynemn

MoBbllWweHve 3hhekTMBHOCTM bnarofaps 6onee
KOHTPaCTHbIM KOMOWHALMAM B MPOXOASLLEM
cBeTe

OnTrManbHas perynnmpoBka C MOMOLLbIO YCT-
POWCTB yNpaBieHWNs KOHTPACTOM U OCBELLEHMEM
bornee komdopTHas pabota Ha NPOTAXEHUM
Oonbliero BpemeHu, Onarogaps 3ProHOMMY-
HOW Hacagke

ABTOMAaTM3aLMsA NO3BOMAET CIKOHOMUTb BPEMS;
paboTa obneryaetcs Gnarofaps HOBOV KOHLEN-
LMW 3aCIOHKM

BezonacHocTb

YCTOMYMBOCTb:  HafdexHasa KOHCTPyKUMA Mo
AV3aNHEePCKOMY TUMY «NUPaMUAA»
ddhekTMBHaA 3almMTa MUKpockona 1 abco-
NioTHas ceobofa OencTBui, obecnevnBaemas
cmctemon Aqua Stop I

CTaHUunsa onsa KrneTo4YHbIX
nccrnegoBaHii

YHUKanbHas rMbKOCTb AN MPUIOXeHUI Niobo-
O YPOBHSA — OT PYTUHHbBIX 4O CaMbIX CIIOXHbIX
[peBOCXOAHAs VHTErpaumsa Ha BCEX YPOBHSX
cncTeMbl

HoBbI1 ypoBeHb 3hdMEKTUBHOCTM B MHKYDAaLMMK
KJIeToK

OTKpbITas apxuTeKkTypa CUCTEMbI YNpPOLLAET
NHTErpaLmio BHELLHMX KOMMOHEHTOB

Cuctema

Onuun: Cell Observer® nnu Cell Observer® HS
MO AxioVision ans 06paboTkm n300pakeHm
TIRF, LSM, mukpoamccekums, nasepHbi nopt
ans FRAP 1 Uncaging

YHMKabHble pelieHns ansa HKybaumm

KoHuenuma pacLuvipeHns

OntrManbHasa 3P@PEKTMBHOCTL AOCTYMHA 3KO-
HOMMWYECKN: KOHLEeNuMs BapuabenbHoCTM B
Tpex MoAenax LUTaT1BoB

PacdyeT Ha pasnu4yHble TpeboBaHMS 1 CBOMCTBA
NPUNOXEHNI

MnaTchopma Ans TekyLero 1 OyayLLero passuTms

Knes, 04050, yn. lepueHa, 10
Ten.: +380(44)581-29-00, dakc: +380(44) 581-29-02
e-mail: office@zeiss.ua

Anmartbl, 050008, yn. LLles4eHko, 146, od. 1
Ten.: (3272)70-98-06/02 /07, pakc: (3272)70-98-03
e-mail: info@zeiss.kz

TawwkeHt, 100000, kBapran-L1,32/1a

Ten.: +998(71)136-76-69, 133-77-88, 132-08-53
akc: +988(71)136-77-88

e-mail: info@zeiss.uz



