Wccneposatenbckue cTepeomukpockonsl SMZ25/18

Nikon
helicon

UccnepoBaTtenbckue cCTepeoMUKpPoOCKONbLI

SMZ25

Busyanusauus HelipoHoB xvBol Zebrafish, akcnpeccupytoiert GFP n RFP, nonyyerHas ¢ Mcnonb30BaHneM HOBOTO VCCeA0BaTENbCKOro CTEPEOMUKpOCKoNa
Nikon SMZ25 (chnyopecueHLus v n3obpaxeHue Npu kocom oceeLyeHmm). MpepoctaeneHo ko Petyo (Joe Fetcho), Ph.D., KopHenbckuit yHuBepeuter.
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OTtkpouTe Ans ceds HOBYH 3BOMIOLMUIO
[MraHTCKMK War Bnepes B CTePeOMUKPOCKONMMUM

TpaauLMOHHBIE rpaHuLbl MeXay Hay4HbIMW 0BnacTsAMu, TakUMK Kak MonekynsipHasi 6uonorus n 6uonorus passuTis,
BbICTPO MCYe3aloT, Korga UCCnea0BaTeNN HauMHAIOT UCMOMNb30BaTL Pe3ynbTaThl NOMTyYEHHbIE HA MONIEKYNIPHOM
YPOBHE B XO[€ KNETOUHbIX, TKAHEBbIX UCCMELOBAHMIA U UCCNEL0BaHMiA opraHuamoB. O6nacTy, B TOM Yucne Moneky-
nspHas Guonorus, knetouHast Guonorus, Heipobronorus, ambpuonorus, Guonorus passUTMA U cUcTEMHas Guono-
FWsl, UCMIbITbIBAIOT BCE 6onblune NOTpeGHOCTH B CMCTEMAX BU3Yann3aLuu, KOTOpble 0XBaTbIBAKOT NPOCTPAHCTBEHHbIE
MacLuTabbl OT OfHOI KNETKM A0 Lenoro opraHuama. MoHumas atn Tpebosanms, komnaxus Nikon paspabotana
HOBBbII CTEPEOMMKPOCKON, KOTOPLIM MMEET 6onee BbICOKUI KoadduruUUeHT TpaHcdokaumm 25:1, Bbicokoe paspe-
LIEHWE 1 UCKNIOYUTENBHYI0 CMOCOBHOCTL Nepeaaun nyopecLieHLmn. JTOT HOBELLIMIA MuKpockon B cepun SMZ
npeacTasnseT coboit BeXy B IBONKOLMM CTEPEOMUKPOCKONOB, a Talkke rapaHTMpYeT, YTo Balle uccnegosanue byaer
BbIBEAIEHO Ha CMEAYIOLLMIA YPOBEH.

CaMmbIif lWMPOKKUIA AManasoH TpaHcgoKaLum U camoe BbICOKOe paspelle-
Hue B cepun SMZ

[epBblit CTEPEOMUKPOCKON™, KOTOPbIN MMEET Anana3oH TpaHdokauum 25:1 (SMZ25)
Yucnosas aneprypa (NA) mo 0,156 *, ¢ ucnons3zoBanuem oobektiBa SHR Apo 1x u cucremoii Tpanc-
doxanu SMZ25 * Tlo cocrosamto Ha mMait 2013 roma

Slpkue 1 BbICOKOKOHTPACTHbIE (hITyopecLieHTHbIe M306paXeHus

Ontuyeckas cuctema «fly-eye» obecriednBaeT paBHOMEPHOE M OHOPOHOE OCBEIEHHE Tperapara mno
BCEMY I10JII0 3pEHHS JaXKe IIPY CaMOM HU3KOM YBEIMYEHUN

[IpopbIB B ONTHYECKOM JM3aiHE BEAET K 3HAYUTEILHOMY MOBBIIICHUIO COOTHOILICHUS CUTHAN-IIIYM U
TOJYYEeHHIO KPHCTATIbHO YUCTHIX (PITyOPECIEHTHBIX H300paskeHHI

AsToMatu3auma U uudpoBbie U300paxKeHus

Motopu3oBanHast (OKyCHpOBKa U U3MeHeHHe yBenuueHus (SMZ25)

I[IporpammHoe obecnieuenune NIS-Elements nmo3BosnsieT HCHoab30BaTh HECKOIBKO METOJIOB BU3yaau3aliu, 00-
paboTKU 1 aHaNM3a U300paKEeHUS, BKIIIOUAs 3aXBaT H300paKeHHIA 10 OCH Z (Z-CTIK), IOKAIPOBYIO CHEMKY, a
takke noiayyenne EDF-uzo0paxenuit

lpocToTa B UCNONBL30OBaHUM

VoOHBIN MyIBT AUCTAHIMOHHOTO yrpaBinenus (SMZ25)
Jlerkoe B skciutyatanuu Toukoe ocHoBanue LED DIA ¢ BO3MOXHOCTBIO KOCOTO OCBEIIECHHS
[IInpokuii BBIOOp OCBETUTENEH U aKCECCYapOB MO3BOJIET BHEAPSThH PA3INUHbIE METO/IbI HAOIIONCHUS




SMZ25/SMZ18

2-[HeBHbIN TPaHCTeHHbIi aMBpuoH Zebrafish, Tg (isl1-GFP)

(c ncnonb3osariem SHR Plan Apo 1x npu koadduLmerTe TpaHcdokalmum 6x, SMZ25)

N306paxeHue npegoctasneHo Xucas Kakuxymoit (Hisaya Kakinuma), Ph.D.,
Jlabopatopusi reHHoi perynsLum passuTys,
Hay4Has rpynna pa3suTus Moara,

WHctutyT mosra PUKEH (RIKEN)

Mogenb ¢ MOTOPU3MPOBaHHbLIM
TPaHC(OKATOPOM C CaMbIM BbICOKUM
ko3hpuLMeHTOM TpaHcoKaLm 1
paspeLLeHnem B cepim SMZ

Mogenb ¢ py4HbIM
ynpaBreHnem, ycoBep-
LIEHCTBOBAHHBIMY
OMTUYECKIMM XapaKTepu-
CTUKaMI 1 HEBEPOSITHO
APKON hnyopecLeHLy-
€/l NPy SKOHOMUYHOVA

CTOMMOCTM

MoTopu3npoBaHHas TpaHcdokaLus PyyHas HacTpolika TpaHcgokaLm
MeTozab! HabnoaeHms BF/DF/FL/npocTas nonsipusauus BF/DF/FL/npocTas nonsipusauus
KoachdhnumeHT TpaHcokaLmm 25:1 18:1
[lnanasoH yBennyenms 0,63x ~ 15,75x 0,75x ~ 13,5x
MakcumanbHoe yBennyeHue 315x*! 270x*"
MakcumansHoe none 3penms (FOV) g70mMm™2 @59mm*?
MakcumanbHas yucrnoBas anepTypa obbekTuBa 0,312* 0,3*

*1: C ncnonb3oeannem SHR Plan Apo 2x/C-W 10xB
*2: C ucnonb3osaHuem SHR Plan Apo 0,5x/C-W 10xB
*3: C ncnonb3osannem SHR Plan Apo 2x
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Cambiy 6onbluOK B MUPe Auana3oH TpaHChoKauum
U HeBEPOATHOE pa3peLueHune

Koadpdpuument TpaHcpokaumm 25:1 @ilees

WHHoBaLWoHHas onTyeckas cuctema, u3sectHas kak «Perfect Zoom Optics», obecrieumBaet nepsbii B MUPe KO3(dMLMEHT TpaHCtoKaLmum
25:1 (auanasoH yBenuyeHus: 0,63x — 15,75x*; *no coctosiHmio Ha maii 2013 roga). laxe ¢ o6bekTeoM 1x SMZ25 no3sonsieT nony4uTh U3o-
Opaxenue Bceit Yaluke MeTpu anameTpom 35 MM 1 OAHOBPEMEHHO 0becreunBaeT pacrno3HaBaH1e MUKPOCKOMMYECKMX AeTaneil.

0.63x w

Cucrema Auto Link Zoom (ALZ) nogaepxuBaet

NNaBHbI# NPOCMOTP NPU PasfIMYHOM MacluTabe ElizeS prre——
(c ucnonb3oearuem SHR Plan Apo 1x ¢ SMZ25)
Cuctema ALZ aBTOMaTMYECKI HACTpanBaEeT KOS(MULIMEHT TpaHCdOKaLMW AN nog- Vaoipaerie mpeaocTasneHo ATowcoh accouyauyei

W3y4eHnst HaceKoMbIX.

[IepXaHus TOro e Mos 3peHunst Npu cMeHe 06BbEKTMBOB. 3Ta (hyHKLMS N03BONSET
OCYLLEeCTBNIATb NNABHOE NEPEKIYEHNe MeXAY N300paxeHNeM LLenoro opraHmaMa npu
HU3KOM YBENMYEHUN 1 NOLPOOHBLIM N306paxeHneM npu BOMbLLOM YBENUYEHMN.

8 - J* 4 i
SHR Plan Apo 0.5x \ ~ / SHR Plan Apo 2X
Tpatcdokatop Bx e Tpaxcdokatop 1.5

o /_;', Y

Monaepxusaet FOV npu obwiem ysennueHnn 3X

-

Npu Manom yeenu4eHun un ysenuyneaetca

PaccrosHue Mexay onTU4eCKUMMU OCAMU YMEHbLLIaeTCa
npu BonbLuom yBEnnmyeHuu

Bapocnas Drosophila, skcnpeccust membpaHocssaanHoro GFP Bbi3saHHas reHom Gald, B pertial
knetax (c SMZ25)

W3o6paxeHue npesoctasneHo Xokyto Kasama (Hokuto Kazama,), Ph.D. Jlabopatopusi UypkynsiLMOHHbIX MEXaHU3MOB CEHCOPHOTO BOCTIPUSTHS
PUKEH (RIKEN)

_.,l_

Nikon npegnaraeT cambii BbICOKUIA KO3(hhMLMEHT TpaHChoKaLum,
6narogaps cucteme «Perfect Zoom Optics» SMZ25 2>

]
-
|

MpopbiB B An3aitHe cTepeockonos, Perfect Zoom Optics anHamuyeckn n3mMeHsieT paccTosHne
Mexay ABYMS ONTUYECKIMI OCSMU NPU U3MEHEHUN KoaddULMEHT TpaHCtoKaL K. ITO 3MeHe-
HUE PaCcCTOSHWS MEXTY ONTUYECKMMU OCSMU NO3BONSIET MAKCUMAmbHO YBENUYUTL KOMMYECTBO
CBETa MonajatoLLEro B OMTMYECKYI0 CUCTEMY MPW Pa3HOM yBenmuyeHu. Kak pesynbtar - 6onb-
LIOW Mana3oH yBenu4eHNs, BbICOKOE paspelleHne Ans 0BouX ONTMYECKUX KaHanoB U MUHK-
ManbHble abeppauum BO BCeM AnanasoHe yBennyeHus. Kpome Toro, aT0T npopbis B 0bnacty
ONTMYECKOrO An3aitHa No3BONSeT Pa3MeCTUTb BCE 3TU XenaTenbHble YHKLMK B KOMNaKTHOM Manblit uanaso
Kopnyce Mukpockona, obecneynBas B pesynbTaTe 3proHOMUYHbI Au3aitH npubopa. TpaHcdoKaLuu

HE-—T

BonbLuoit AnanasoH
TpaHcdokaLmm




SMZ25/SMZ18

Bonee Bbicokoe 3Ha4eHMe YMCNIOBOM anepTypbl AN 000MX KaHaNOoB B COYETaHUM C NPEBOCXOAHbLIM
koadchuumeHTOM TpaHchoKaLmm obecneynBaeT NNaBHbI NPOCMOTP Ha MaKPO-U MUKPOYPOBHE.

[peBoCcXoaHOE pa3peLLeHne, HUKOraa paHee He AOCTUKUMOE
B CTePeoMMKpOCKone

Cepus Nikon SMZ25 o6ecneunBaet npeBocxofHyio Yucnosyto aneptypy 0,156 ans o6bektuBoB SHR Plan Apo 1x 1 0,312 ana SHR
Plan Apo 2x.

TpagvUMOHHO MccnefoBaTenu AoMKHbLI ObINK NepeknioyaTbeA Ha Gonee BLICOKOE yBeNMYeHUe Ana NpocMoTpa MUKPOCKONMYe-
CKUX JeTanei nocne MCNoNb30BaHWA CTEPEOMMKPOCKONa AN NPOCMOTPa MK MaHNNYNALMUIA C MAKPOCKOMMYECKUMM CTPYKTYPaMH.
Mukpockonbl SMZ25/18 komnanuu Nikon ycTpaHsAIOT 3Ty He06X0AUMOCTbL, NPEAOCTaBNAA BOZMOXHOCTb BU3yanu3aLum Kak Makpo,
TaK U MMKpockonuueckux cTpyktyp. Hanpumep, o6bektne SHR Plan Apo 2x no3BonsieT BU3yannsnpoBaTb CTPYKTYpbl pa3Mepom
B HECKONbKO MUKPOH, YTO KOFAa-TO CYMTANocb HeBO3MOXHLIM NPU UCMONb30BaHMM CTEPeOMUKpOckona. AnoxpomaTuyeckas Kop-
PeKUMK CoxpaHsaeTcs B 00bLEKTMBE U ONTUYECKOW CMCTEME TpaHC(oKaTopa, MPaKTMYEeCKU NOJTHOCTLI0 YCTPaHAN LBETOBbIE abep-
pauun.

OtgenbHble 060HATENLHbIE HepBHble kneTku Drosophila
akcnpeccupytower GFP-memOpaHHOro Mapkepa 4eTko
pas3nuuMMbl Kak YepHble Tena, OKpyXeHHble ¢nyopec-
LleHTHbIMKU MeMbpaHamu (cM. obBeaeHHbIe obnacTu). 3to

4 u3obpaxeHne AEMOHCTPUPYET HEBEPOATHO BLICOKOE pas-

i - pewenue SMZ25, Tak Kak pasmep 0GOHATENbLHbLIX KNETOK,

KakK npaBuno, B guameTpe OKoso 5 MKMm.

Mos3r Drosphila, GFP-G

o (c ncnonbsosannem SHR Plan Apo 2x npu TpaHcdokauum 15,75x ¢ SMZ25)
306paxenue npepoctaeneHo XokyTo Kazama (Hokuto Kazama), Ph.D.
Jlabopatopusi LpKynsiLMOHHbIX MexaH3MoB ceHcopHoro Bocnpusits PUKEH (RIKEN)

-

o
™
OtpenbHbI  ABUraTeNbHbIA  HEMPOH  3KC-
npeccupyrowmi knactepbl peuentopoB GFP-
ruumHa (B Buae OTAeNbHbIX TOYEK BAONb } ;
Tena KneTku 1 npoueccoB) y xuBbix Zebrafish [ w4
.4:"‘r. ‘ - '.i -

Zebrafish (GFP 1 kocoe ocBeLueHue)

(c ucnonb3oBannem SHR Plan Apo 2x npu TpaHcdokauum 15,75x
¢ SMZ25)

N3o6paxenme npeaoctasneHo ko Petyo (Joe Fetcho), Ph.D.,
KopHenbckuit yHuepeuteT

CpaBHeHue pa3peLleHus U XpoMaTUuieckon abeppaLum cornacHo
HoBkle Tabnuue paspeLieHuns

BbICOK03(hdheKTUBHbIE 00bekTMBLI €2 €D SMZ25 06bIuHast Mogens
QUU

Komnanus Nikon paspabotana ceputo o6bektvsos SHR Plan Apo, koTo- T =

pasi npeanaraet Bbicokoe paspeLuerue 1100LP/mm (nonyyeHo ¢ ucnons- ;

30BaHueM SHR Plan Apo 2x npu mMakcumansHom yeennienun). Obbek- 55

TVBbI ¢ Donee HU3kM yBenuueHrem 0,5%, 1x unm 1,6x gatoT ceetnoe

none 3peHust 1 ApKoe M30BpaeHne ¢ peanncTUHbIMI LBETaMN. T

1100

T

1050 55() 1ose
s =t \JS
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1000 1000
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C kamepoit DS-Qi1, SHR Plan Apo 2x, MakcumarnbHbIM C kamepoit DS-Ri1, SHR Plan Apo 1,6x 1 MakcumansHbim
yBenuyerem 1 CFP-HQ EX 420-445 1w yBEnuieH1eM
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fAlpkue 1 BbICOKOKOHTPACTHbIE
conyopecLeHTHbIe U300paxeHus

ynqu.I]eHHaﬂ APKOCTb U paBHOMEpPHad NoAcBeTKa Npu Manom yBeJsiniyeHnuu

[laxe npu manom yBenu4yeHnu mukpockonbl SMZ25 nosBonsiioT nony4utb U3obpaxeHue Beei 35 MM vallku MeTpH ¢ 0AUHAKOBO
APKOCTLIO N0 BCeMy MOS0 3peHUA*, YTo fenaeT aTM MMKPOCKOMbI MAeanbHLIMM AN CKPUHUHIA B pexume peanbHOro BpeMeHH
MofenbHbIX opraHuamoB Hematop C. elegans, apo3odmn, Zebrafish u Mbiwei ana onpegeneHus u ot6opa MyTaHToB. MUKpOCKONbI
cepum SMZ25 Taioke NO3BONAIOT AeNaTh APKME CHUMKM fjaxe NpU HU3KOM YPOBHE BO3OYkAalollero cBeTa, bnaroaapsa YeMy yaaetca
u3bexarb (hoTo-06ecLBeYMBaHNA U (DOTO-TOKCMYHOCTM, BPEAHLIX ANSA KMBbIX KNETOK U opraHn3moB. *Mpu ucnonb3oBaHuu SMZ25/
SHR Plan Apo 1x

=0 MuH =20 MuH t=60 MuH

M306paxkeHus ¢ BpeMeHHbIM paspeLLenrem passuBaroLnxcs ambpuoHoB C.elegans akcnpeccupytowx RFP-ructoHos u GFP-membpaHHbIx Mapkepos
MO3BONSIOT UCCNIEAOBATENSM ONPEAENNTb MYTaHTHbIE OpraHU3Mbl 415 LMTOKVHE3A 0 0TOOPA AMs NOCNEAYIOLEro U3YYeHIs.

Am6puoHeI C. elegans (GFP u RFP; guametp kaxgoro oBonaa -
030pm) (ucnonb3oBaH SHR Plan Apo 2x ¢ yBenuyenuem 8x u SMZ25)
W3o6paxerue npegoctasneHo xynu C. Katman (Julie C. Canman),
Ph.D., Konymbuiickuit yHuBepcuTer.

9AMOpPHOH Mblww B Bo3pacTe 12,5 AHen, KpacHoe: 3apoAbILu
(c ncnonb3oBaHuem SHR Plan Apo 0.5x npu yBenuyenum
1,30x c SMZ18)

/306paxeHue npegoctasneHo Kagayo Amarara (Kazuo
Yamagata), Ph.D.

LleHTp reHeTyECKOrO aHanM3a Bronornyeckix peakLmi,
Hay4Ho-1ccneaoBaTenbCkuit MHCTUTYT MKPOBHBIX
3abonesaHuit, YHuBepcutet Ocaki

JIuH3bI ﬂy eye obecneuvnsatot paBHOMEpHYto TpaguumoHHoe 06opyAoBaHue HoBoe o6opyaoBaHue
AIPKOCTbL MO BCEMY NOJI0 3peHus Ansi anu-hnyopecLieHLMH Ans anu-hnyopecLieHLMH

Cepus SMZ25 sBnsieTcs nepBbIM B M Pe CTEPEOMUKPOCKOMOM, 1CMOMb-
3ytowmm nuH3bl fly eye Ha obopynoBaHumM Ans 3nK-thyopecLieHLN.
3Ta MHHOBALMOHHAS KOHCTPYKLMS 0becneymnBaeT spkoe U paBHOMeEp-
HOe OCBeLLeHue faxe npu HebOMbLUIOM YBENUYEHUN, 1aBas B Pe3ynb-

TaTe GECKOMMPOMUCCHYIO PABHOMEPHOCTb SPKOCTW MO BCEMY MO0 W
3peHus. HepocratouHoe ocBeleHe Tuabl fly eye paBHOMepHO
OISt 3peHust OCBELLAIT BCE M07Ie 3peHNs




SMZ25/SMZ18

HoBoe obopyaoBaHue ansa anu-nyopecueHuun gaeT BO3MOXHOCTb NONYYUTb YeTKne hnyopecLeHTHbIe
U306paxeHms.

bonee BbICOKOE COOTHOLLEHWE CUrHa/WyM U KPUCTaNLHO YKUCTbIe chryo-
pecueHTHbIe n300paxeHus bnarogapsa ynyyLweHHOW ONTMYECKOWU CUCTEME
Hogas onmyeckas cuctema Nikon obecrneunBaeT sHauUTenbHoEe MOBbILLEHNE COOTHOLLEHHS CMrHaH/LIJYM faxe npu OonbLLoM YBEnn4yeHuu.

3T0 COOTHOLUEHME CUTHanN /LiyM NO3BONSET 3aXBaTUTL U30BpaxXeHue AENALMXCA KNETOK, YTO TPYAHO OCYLIECTBUTL C MOMOLLbIO 0BbIYHbIX
CTEpEOMMKPOCKONOB, U (hnyopecLieHLMio 06pa3os Bo3BYKAEHHDIX CiabbiM 3ny4YeHHEM.

RFP

RFP + GFP

lMo3BonseT HabnoaaTb Bepe-
TEHO Npu AeneHnu KneTok § e

OnnopoTBOPEHHOE ANLIO MbILK, 3€NEHOE:
BepeTeHo (EGFP-a-Ty6ynuH), kpacHoe: sapo GFP
(Histon H2B-mRFP1)

(c ncnonb3osannem SHR Plan Apo 1x npu ;
yBenuyeHun 13,5x ¢ SMZ25) . %
/306paxenue npepocTaeneHo Kapsyo fimarara - &
(Kazuo Yamagata), Ph.D. » !

LleHTp reHeTMYecKoro aHanmaa buonornyeckux . &

peakLyit, Hay4Ho-uceneaoBarenbCkuil MHCTUTYT : % ﬁ

MUKpOGHbIX 3a6oneBaHuit, YHueepcutet Ocaku

OAauHoYHbIe hnyopecLeHTHBIE HEWPOHBI MOTYT ObITh BU3Ya-
nn3npoBaHbI B XuBbIX TKaHsAX C.elegans

Py

yop 1 1300f TPy KOCOM ¢ xuBbix C.elegans HelpoHOB akcmpec-
cupytowmx GFP- un RFP (c ucnonb3oanuem SHR Plan Apo 2x npyu yBenuyenum 3x ¢ SMZ25)
W3obpaxenne npegoctasnero [xynueit C. KenmeH (Julie C. Canman), Ph.D., Konym6uiickuit
yHVBEpCUTET

CucTema TpaHchoKaLum ¢ yCoBEpLIEHCTBOBaHHbLIMM

ONTUYECKUMM XapaKTepuUCTUKaMN D €IED

Nikon yaanoch noBbICMTb CUrHaM 1 CHU3UTb LUYM BO (hyOPECLIEHTHbIX M306paxeHNsIX,
1CNONb3ys KOPOTKYHO AMMHY BOMHBI M BbICOKOE NponyckaHue obbekTusa Fluor. B cove-
TaHWM C HOBbIM 060pYLOBaHKeEM [ anu-hryopecLieHumn SMZ18/25 6onee ycnelwHo
JeTekTpyeT Bo3byKaatoLLmil CBET YeM 0BbIUHbIE IOMUHECLIEHTHbBIE CTEPEOMUKPOCKO-
Mbl.
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ABTOMaTU3auua 1 uuchpoBoe uobpaxeHune

LLinpoku# cnexkTp BO3MOXHOCTEN LM pOBON BU3yanu3auum ¢ LucpoBbIMU Kamepamu
cepuu Digital Sight u nporpammubiM o6ecneyeHnem NIS-Elements.

Jlerkuin B MCnonb3oBaHUM nynoT AUCTAHUMOHHOIO ynpaBJieHUA

CoBepLUeHHO HOBbII NYNbT AMCTAHLIMOHHOIO ynpaBnieHns 00ecneynBaeT ferkui gocTyn K perynupoBku yBenmveHus n gokyca kak
npaBoW, Tak 1 NEBOI PYKOM.

MynbT AncTaHUMOHHOrO ynpaBnexus copepxut XK-MoHuTOp C perynupyemoli NOACBETKOM, KOTOPbIA AaeT MHGOPMaLMIO O Ko-
adhhuumenTe yBenmyeHus, 00bekTuBe, kyoe dnyopecLeHTHbIX dunbTpoB u apkoct LED ocsetutens. MoacseTka XK-moHuTOpa
MOXET ObITb OTKMIOYEHA ANA yCTpaHEeHUs NOMEX NPW HU3KOI OCBELEHHOCTN N300paXeHN.

Kpome nynbTa AUCTAHLMOHHOIO YNpaBneHUs, MUKPOCKONOM MOXHO TaKke YNpaBnsTb C NOMOLbH KOMMbIOTEpA.

SApkocTb nogcaetku XKK-MonuTopa
1 CBETOAMOAHBIX MHAMKATOPOB perynupyerca

Ilerknit v GLICTPLIN AOCTYN K HY)XXHOW UHGOpMaLn €D

Nerko nonyunTtb HeoGXoaMMYI0 MHOPMALMIO O Z-NONOXEHUN (POKYCMPOBOYHOTO NPUBOAA, KO dULIMEHTE YBENUYEHNS, 00 bEK-
TMBe, hunbTpoBOM Kybe n spkocTi LED ocBeTuTENs ¢ Mcnonb3oBaHuem LumdpoBoii kamepbl cepuu Digital Sight u nporpammHoro
obecneyenus NIS-Elements unu koHTponnepa cepun Digital Sight DS-L3 BmecTe ¢ Mukpockonom.

OceBoe n3obpaxeHue ana uudposon BU3yanusauum

Tlerkoe MepeKto4eHte Mexay CTepeononoKeHnem (crepeocili&iilﬁgg»;i:g:ameﬂMe) (oczl::: :ggg;(:):::m)
(cTepeockonuyeckum u3obpaxeHnem) U MOHONOMo-

XeHneM (oceBbIM U306paxeHUeM) nNpu UCMOMbL30-
BaHuu pesonbBepa P2-RNi2 Intelligent Nosepiece
NPOCTbIM CMeLLeHeM 06 beKTUBA.

LUudpoBble nobpaxeHns MoryT ObITb nerko nony-
YeHbl C MOMOLLLK MOHOMOJOXKEHMS.

< [TepeknoyeHue 13 CTepeo- B MOHOMONOXEHNE >

MPOCTLIM CMeLLeHeM 06bekTIBa BNPaBo




SMZ25/SMZ18

MporpamMmmHoe obecneyeHune OpHo nporpammHoe obecneyerue ans Beex cuctem: NIS-Elements, aenstoweecs donarmaHom komnaxuu
Nikon, nporpammHoe o6ecneyeHue 06paboTku u3obpakeHmit Ans pasHbIx NNaThopm Tenepb MOXHO NCMONb-
NIS |e| | | e thS 30BaTb co cTepeommkpockonammu Nikon SMZ25 u SMZ18. NIS-Elements aaeT wnpokuit cnekTp coBpeMeHHbIX
BO3MOXHOCTEN 06paboTky LundpoBbIx n3obpaxenni ¢ MK.

MHorokaHanbHbIA (MHOrOLBETHbIN)
Heckonbko kaHanoB dnyopecLeHLun MOXeT ObITb UCNONb-
30BaHO B COYETaHWM C ApyruMU MeToAaMU BU3yanusaumu,
TaKUMM KaK KOCOe OCBeLLieHe Unu CBeTnoe none.

OTAenbHble KNETKM X1UBOTo IMBpUOHa Apo30chunbl AKCnpeccH-
pytowme GFP u mCherry (c ncnonb3oeanuem SHR Plan Apo 2x npu
yBenuyenuu 8x ¢ SMZ25)

/306paxenue npegoctasneHo Makcom B. Ctannepom (Max V. Staller),
Ph.D, Knapuccoit Ckoyna (Clarissa S choles), n Arxenoit [leMac (Angela D
ePace), Ph.D, l'apBapackast MeguumHekas Lkona

306paxeHus,
nomyYeHHble

B OTZENbHbIX
LBeTax

HanoxeHHoe n3oGpaxeHue co Bcemy LpeTamu

MokaapoBas cbemka

Jlerko HacTpamBaemas nokagpoBas cbeMka ¢ NIS-Elements.

(c ucnonb3zoBaHuem SHR Plan Apo 2x
npu ysenuyesun 9x u ¢ SMZ25 u uncbpo-
BoMi kamepoii DS-Qi1)

306paxeHme npeaocTasnexo

ko ®etyo (Joe Fetcho), Ph.D.,
KopHenbckuit yHusepeutet

Bonbuwas rnybuna peskoctu (EDF)

3axBar HecKoNbKUX U306paXeHnii C BLICOKUM paspelleHneM Ha pasnuyHbIX
rnyGuHaX Pe3kocTM ANs CO3AAHUS €AMHOTO M30GPaKEHUS C YBENMYEHHOM

Kanbuui-uzobpaxenue: Mokagposoe rny6uHoi pe3kocTh Unm kBasu-3D-u306paxerms.
1306paxeHne HepoHOB aKcmpeccupy-
townx GCaMP BHyTpM xuBbIx Zebrafish
foka3blBaeT OTAENbHOe BO3byxXaeHe
ELELELIN HelipOHOB B pasHoe Bpems (CTpenku).
MocneaHnit kagp noka3biBaeT Lenbii
Knactep HelpoHOB (3Be3704Ka).

BbiGop obnactin B dhokyce (Genbiit kBagpaT) v no-
Ty4eHme OAHOTO 30GPaKeHUs: «BCe-B-hoKyce»

3AMm6puoH Zebrafish

(c ncnonb3oanuem SHR Plan Apo 2x npu
yBenuyeHun 3,4x ¢ SMZ25)

306paxenue npesocTasneHo Xucas Kakuymoit
(Hisaya Kakinuma),

JlaBopatopwsi reHHol perynsium passuTis,
HayuHast rpynna passutiisi Moara,

WHeturyT mosra PUKEH (RIKEN)

DS-L3 npeacraBnsiet co6oil NpocToil B NPUMEHEHNM MOHUTOP C BbICOKON YETKOCTbIO M306paxeHus 1 6onb-

KOHTpO nnep Digita| SIght D S_L3 LLOW CEHCOPHOI NaHenbio, KOTOPbINA MOXET BbITb MCNONbL30BaH ANsA GbICTPOro 3axBata U3obpakeHuil 6e3
MCNonb30BaHUs KOMNbIOTEPA UM MOHUTOPA.

CnexeHue 3a MacwTadom

MacwrabHas nuHelika aBTOMaTMYeCKMU HACTPaUBaeTCs
NPV N3MEHEHNM YBENNYEHMS

Pexum cbeMku

OnTuManbHbIe NapameTpbl U300paxKeHUs ANS Kaxaoro
Tvna obpasua 1 meToda HabnoAeHNA MOXHO Nerko
YCTaHOBUTb C MOMOLLLIO MKOHOK

BbibGepuTe naeanbHyio kKamepy ANs KOHKPETHbIX Lienen

Lindposas kamepa ¢ oxnaxgeHnem 12 vi
1 YNIbTPABbICOKOI YETKOCTbI0 i
Meranukcenen

DS-Ri1 -
* Bricokoe paspeluenue 12,7 meranukceneit ©LiBeT
o OTnmyHas LBeTonepeaaya

oHa 10°C Huxe TemnepaTypbl OKpyXaroLLeit
cpefbl Oxnaxaekue

Beicokoe
papeluexme

Lindposas kamepa 5 0 Linchposast MOHOXpOMHasA Kamepa 1.5
C BbICOKO YETKOCTBIO . C OXNaxAeHWeM 1 BbICOKOM .
Meranuceneit YYBCTBUTENbHOCTI0 Meranmkcenei

DS-Fi2

. ( DS-Qu1
® Bricokoe paspeLuenie 5,0 meranmkc. BET © Bbicokasi HyBCTBUTENBHOCTb Oxnaxgeme
© BbICOKasACKOPOCTb ChEMKIA W1 HI3KM YPOBEHD LLyMa

o [opxoanT AN LWMPOKOTo AnanasoHa © BbICOKVE KOMUYECTBEHHbIE
KENED Bbicokoe BO3MOXHOCTH

Paspewetine o Oxnaxgaemas 1,5 meranukcenb-
Has CCD matpuua

*[Ins nony4eHns RONONHUTENLHOMU MH(hopMaLmMm cMm. katanoru cepuu Digital Sight
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BonbLoi BLIGOP akceccyapos

BasoBbu?l onok

Nikon ynpocTun ucnonb3osaHue 060pyHOBaHI/Iﬂ nyTem nepemeLLeHna aNeMeHTOB ynpasieHNa Ha NepeaHo YaCcTb OCHOBAHWA, B TOM HICNE PErynupoBKy APKOCTU U Bbl-
KntovaTens.

@ Ocrosanve Fiber DIA base (@ ToHKkue ocHOBaHus!

OcHoaHue Fiber DIA base ocHalleHo KorpeHcopHbIMM  Bonee ToHkoe ocHosaHue LED DIA Base 1 nnockoe ocHoaHue
NMH3aMK, KOTOPbIE MOXHO MepekmnioyaTb Mexay Huskum  Plain Base noBbilwatoT adeKTMBHOCTb MaHMnynsLmi ¢ 06pasLiom,
1 BbICOKAM yBennyeHnem. Kpome Toro, cuctema ocBe- — nepeHocs obpasel; brivxe k cTony.

weHust Oblique Coherent Contrast (OCC, meTop kocoro

OCBELLEHNs))  N03BONSIET JOCTUYL BbICOKOKOHTPACTHOM

OCBELLEHHOCTH.

06b14HOe OcHoBaHMe

>

{ F /\
@ OcHoBaHwe Ans ONTOBONOKOHHOTO AMACKONM- @ OcHoBaHve Ans [Mackon1yeckoro @ Tnockoe ocHoBanve P2-PB ToHKoe ocHoBaHue

yeckoro ocseLyenns P2-DBF ocsetlenms P2-DBL LED
[prMepbI UCTIONb30BaHMS

ABTOMaTYECKas cucTeMa TEPMOKOHTPONA
CTONMKa MUKpocKona

TepmonnactuHa MATS
(Mpou3soautens: Tokai Hit Co., Ltd.)

Ocsetutens OCC

Hosoe ocHoeanue LED DIA Base co BctpoeHHbiM ocseTutenem OCC Bblaensiet mu-
HUMYM Tenna, NoTpebnsieT Mano 3NeKTPOIHEPTUN U UMEET ANUTENbHbIA CPOK CIIYKObI.
OcBeTuTENb MOXET MOBLICUTL KOHTPACTHOCTb HEPOBHBIX MOBEPXHOCTEN, HampuMep,
3MOPUOHOB.

TpapuLMOHHbIIH ZUacKONMYECKMil OCBETHTENb OcBetutens OCC

Mnockasi NoBEPXHOCTb NNacTuHb! obecneumsaeT
YA0BCTBO yNpaBneHust MaHUnynsTopoM 1 paboTbl
¢ 06pasLoMm.

Yro Takoe OCC ocBelyeHmne?

CoxpatueHue OCC paciundpoBbIBaeTCs kak METof, KOCoro

KorepeHTHoro koHTpacta (OCC), koTopblit SBMSIETCS OAHOM

13 opM MeToAa Kocoro OCBELLEHNs, paspaboTaHHoro
o Nikon.

f | Mo cpaBHEHMI0 C 0BbIYHbIM AMACKOMMYECKAM OCBELLEHN-

/4 €M, KOTOPbIil OCBELLAET NPEAMET HENOCPEACTBEHHO CHU3Y,

/ ! ocselleHte OCC aaet KorepeHTHbI CBET napatowyuil Ha

ofpasel} B AuaroHanbHoOM HanpaBneHi, KOHTpacTupys

BecLiBeTHble 1 Npo3payHble CTPYKTYpbI 06pasLia. -

9Om6puon Zebrafish (c ucnonbsosannem SHR Plan Apo 1x npu yBenuuexun 5x ¢ SMZ18) 3obpaxeHue npesoctaenero KOHnum Hakan, Ph.D. Yhusepcutet Caiitama, MHCTUTYT Mo3ra.

dJoxyc LM NpUBOA Lliratvg | chokycupytowwee kpennerue @

okycupytoLuit npuBof 06beaMHEH C OCHOBaHMEM. BbibepuTe py4HOM Ui MOTOPU30BaHHbIN ObbeanHUTe LTaTUB C HOKYCHPYIOLLMM KPENTeHNeM Ans npo-
hoKyCHpYHOLLMIA MPUBOA. CMOTpa 1 3axBaTa u30bpaxeHuii C 0TpaxeHHbIM OCBELLEHIEM.

@ Ookycupyowiee
Kpennexne
P2-FMDN

@ NMnockwit WTaTMB
P-PS32

€ MotopuarpoaHHbIit hokycupytowui npuson P2-MFU @ Sokycupyrowwuir npusog P2-FU



SMZ25/SMZ18

Cepusa o6bekTnBoB SHR Plan Apo

Cepus obbekTnos SHR Plan Apo obnagaet 6omnee BbICOKOI YCIOBOV anepTypol, Goree LUMPOKMM NOMEM 3peHUsl, MPEBOCXOAHON MOCKOCTHOCTbIO U
Koppekumert abeppaLuil.

3T 06BEKTUBBI MOTYT NETKO MEPEKMoYaThbCs, T.K OHW MMEIT OfNHaKoBOe napdokanbHoe paccTosHe. HoBbIi Au3aitH BalioHETHOro KpenneHus no3sons-
et 6e30MacHo 1 nerko CHUMaTb 00bEKTHBbI.

SHRPlan SHRPlan SHRPlan SHRPlan
Apo0,5x Apo1x  Apo1,6x  Apo2x

0,078 0,156 0,25 0,321

MakcumanbHoe
3HaueHwe Y1CIIoBoi

| aneprypsi 0,075 0,15 0,24 03
Paboyee paccTosHne 71 Mm 60 Mm 30 MM 20 MM
3 MM

KonbLio KoppekLm - - -
@ P2-SHR Plan Apo 0,5 © P2-SHR Plan Apo 1x BOAk!

@ P2-SHR Plan Apo 1,6x @ P2-SHR Plan Apo 2x [inuHa BOMHbI 380-700 HM

BbibepuTe 0aKH 113 1BYX TUNOB HaKMOHSEMbIX
TPUHOKYNAPHBIX TYGYCOB ¥ OANH TUM TPUHO-
KynsipHoro TyGyca C HU3KUM pacrionokeHnem
okynsipoB. Bce Tybycel umetoT nopT Ans ycra-
HOBKY LichpoBoit kamepb! cepum Digital Sight.

€ Haknoxsiembiit TpuHOKyNApHBIN Ty6yc P2-TERG100 (okynsip: nopt 100:0/0:100)

@ HaknoHsiemblit TpHOKynsipHbiit Ty6yc P2-TERG50 (okynsip: nopt 100:0/50:50)
© P2-TL100 TpuHokynsipHbiit TyByc L (okynsip: nopt 100:0/0:100)

PeBonbBep / aganTep oKyCUPYHOLLEro KpenneHus

lMpeameTHbIN CTONKK

CyLLecTByeT BO3MOXHOCTb YCTAHOBKW PEBOMbBEPA WK aganTepa (okycu- XY xon npeameTHoro ctonvka coctasnset 6x4 * atoitma (150 Mm x 100 mm).
PYIOLLEro KpenneHns B Liensix pacLUMperinst UCCrefoBaHuii npu aMeHeH N CTonmK MoXeT ObITb NPUCOEANHEH K NtoBOMY 13 OCHOBaHMIA, YTO fenaeT ac-
AnanasoHa yBenuyeui. (heKTMBHbIM 3axBaT 6OMbLLNX U30BPaKeHuil MU UCNONb30BAHMM B KOMBMHa-

L ¢ nporpamMmHbIM 0becneveHnem obpabotky nsobpaxenuit NIS-Elements.
/meeTcs Takke CABUrAOLLNICS W HAKIIOHSIEMbIIA CTONKK.

o " * OrpaHiyeHHbIit X073 1o
ocn Y ¢ 0CHOBaHMAMM
32 Mm 7 -

@ Pesonbaep P2-RNI2 Intelligent Nosepiece

-

@ ApanTep chokycupytoLLero kpennenms P2-FM N - : ; ' s

© MpenmeTHbiit cronuk P-SXY64 XY

KoHTponnep

Nikon npegnaraet nynbT AMCTaHLMOHHOTO yNpaBneHIst, KOTOPbIA MOXHO
1CcMonb30BaTh ANS YNpaBneHist MUKPOCKONOM 11 Py4HOro 3axeaTta 13obpa-
KeHuit. Takke npegnaraeTcs nefanb, koTopast No3BONSET NONb30BaTENtO
paboTaTb C MUKPOCKOMOM 1 3aXBaTbIBaTb U306paeHns C NOMOLLbIO HOTH,
0cBo6OXAAN PYKY AN MaHUNYNSLMI ¢ 0BpasLiom.

@ 3axear dotorpacuit AZ-PCR
© TymbT AucTaHLvoHHOrO yripasnenys P2-RC @ MenanbHblit nepexniovatens AZ-FSW

11
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060pyn03a|-me Ana anu-chnyopecLeHLUn

@ Motopu3aupoBaHHoe 06opyaoBaHHe ANA 3nK-hnyopecLieHLmn

OriyopecLieHTHOM Typenblo MOXHO ynpaBnsaTh
C MOMOLLbIO MymnbTa ANCTAHLMOHHOTO yrpaB-
NeHUst unu nporpaMmHoro obecrieyeHns 06-
pabotku n3obpaxenuit NIS-Elements.

x4
b

MotopuanposaHHoe anu-(nyopectieHTHoe 060- (Y
pynosaHue P2-EFLM

3alyTHBIA 3KpaH (NOCTaBNSETCS C nyopecLeHT-
HbIM 060py0BaHMEM)

dunbTpoBeilt ky6 P2-EFL (GFP-B/GFP-L/RFP)
dunbTposelit ky6 P2-EFLBF (cBeTnoe none, ¢ N4
nnacTuHoN)

Brok ynpaenetus P2-CTLA

MynbT AUCTaHUMOHHOTO ynpaenenus P2-RC

KombuHavmm
¢ SMZ25

@0 60 o o

OnTOBOMOKOHHbLIN OCBETUTENb

Qﬂsyxnnequbm ONTOBONMOKOHHbIN OCBETUTENb

Hanpasnenve u yron ocBelieHns Moryt
BbiTb U3MEHEHbI B COOTBETCTBUN C MOMO-
XeHuem ofpasua nyTem HacTpOkW [BYX
nney ocseTuTens. MonoxeHue onToBomo-
KOHHOTO fiepXaTens MOXHO U3MEHUTb Ans
JOCTWXEHUS  ONTUManbHOTO  OCBELLEHNUS
obpasLia.

@ vbkas gBoitHoit cetosog C-FDF

@ [epxarens ceToBofa

© OnToBonokoHHbIi ocseTutens C-FIDH

© VAcTOYHMK CBETA [71st ONTOBOMOKOHHOTO
ocsetutens C-FLED2 LED

KombuHavmm
¢ SMzZ18

KoakcuanbHbIi ocBeTMTEND

KoakcuanbHblit  OCBETUTENb  AenaeT
BO3MOXHbIM JETEKTUPOBaHME CBETA OT-
PaXEHHOr0 OT MOBEPXHOCTU 0Bpa3uia,
WheanbHo MOAXOAUT ANs  MOMyYeHns
1306paxeHmnit ToNCTbIX 06pasLoB C He-

GonbLUMM 3aTEHEHMEM. e =
@ KoakcuanbHbIi ANUCKONMYECKMI OCBETU- . v - .
Tens P2-Cl v - oy
@ VICTOYHMK CBETa [i71St ONTOBOMOKOHHOTO e _/
ocsetutens C-FLED2 LED KombuHavmm
¢ SMzZ18

Akceccyapb! A5 HabNAEHUA B TEMHOM none

TeMHOMOMbHbI NPOCMOTP BO3MOXEH
nyTeM  NpoCTOrO  MPUCOEAMHEHNS
Broka TeMHOro Mons Kk 0CHOBaHMIO.

@ Bnok ana TemHoro nons P-DF LED
@ OxpaH

@ 06opyaoBaHMe ANA anK-GhNyOPECLEHUNH C PYYHBIM YNpaBNIeHHeM

MNerkast B pyyHOM ynpaBneHuu Mopens Ans
HedaBHO pa3paboTaHHOro BbICOKOMPOW3BO-
putenbHoro obopynoBanus Nikon ans chnyo-
pecLieHLM.

OBopynosaHve Ans anu-hnyopecLieHLn
P2-EFLI

3aLMTHBIN 3kpaH (nocTaBnsieTcs ¢ dryopec-
LieHTHbIM 060pya0BaHMEM)

dunbTposbiit kyd P2-EFL (GFP-B/GFP-L/
RFP)

dunbTposbiit kyd P2-EFLBF (cBeTnoe none,
¢ M4 nnacTuHon)

Brok ynpasnetus P2-CTLB

KombuHavmm
¢ SMz25

® 606 ©6 0 ©

@ KonbLesoit ONTOBONOKOHHIi OCBETUTENb

OT0T Habop KonbLEBOrO ONTOBOMO-
KOHHOTO OCBETUTENS OCHalleH bno-
KOM  3MMCKOMMYECKOTO  OCBELLEHNS!
(MoxeT BbITb MCMONb30BaH C 0ObEK-
Bamn 1x 1 0,5x ).

@ KorlbLigBOit ONTOBOMOKOHHII 0CBETH-
Tenb P2-FIR

@ VACTOYHMK CBETA 7151 ONTOBOOKOHHO-
ro ocsetutens C-FLED2 LED

. ”“J
KombuHavwm

¢ SMZ18

KonbLieBOi CBETOAMOAHBIN OCBETUTENb OCHA-
LLeH CBETOAMOAAMM BbICOKOM MHTEHCMBHOCTY
11 6OMbLUMM CPOKOM CIyXObl.

@ KorblieBoil CBETOAMOAHIA OCBETUTENb

P2-FIRL LED
i
L.\I/
KombuHavmm
¢ SMZ18

AKceccyapbl ana nonapusaumoHHoro HabnioaeHus

AHanu3atop kpenuTcst K 0GbEKTUBY W Mo-
NSIPU3aTOP K OCHOBAHMIO UMK TATUBY ANA
MpOCMOTPa B NMOMSIPU30BaHHOM CBETE

@ OBopynosaHue Ans MPOCTOi NONAPU3ALMM
P2-POL




SMZ25/SMZ18

Cneumdmkaymm

SMZ25 SMZ18
CucTema TpaHcdokaLmn
OnTiyeckas cuctema MapannenbHas cuctema, axpoMaTuyeckas onTuyeckas cuctema
YBenuyenue Motopu3npoBaHHoe C py4HO#l perynmpoBKot
KoachpmumeHT TpaHcdokaumm: 2511 18:1
[lnanasoH TpaHcdokaLmm: 0,63-15,75x 0,75-13,5x
AnepTypHas guacparma BcrpoeHHas BcrpoeHHas

ObwexTusel, NA, WD (Mm)

+ P2-SHR Plan Apo 2x

0,312, 20 (c koppeKTMpytoLMM konbLioM Anst Boabl 0T 0 4o 3
MM B r1y6uHy)

0,3, 20 (c KoppeKTUpyIoLMM KomnbLiOM Anst Boabl oT 0 A0
3 MM B rnyGuHy)

+ P2-SHR Plan Apo 1,6x 0,25, 30 0,24, 30
+ P2-SHR Plan Apo 1x 0,156, 60 0,15, 60
+ P2-SHR Plan Apo 0,5x 0,078, 71 0,075 71,
ObLee yBennyeHmne (C 1CNONb30BaHNEM OKyMs- 3,15-315x 3,75-270x

pos 10x)

(B 3aBMCMMOCTU OT UCMOMb3yeMOoro 06bekTMBa)

(B 3aBMCMMOCTY OT MCMOMb3yeMOro 06bekT1Ba)

Oxynsps! (F.O.V. mm)

« C-W10xB (22) *CW15x (16) * CW 20x (12,5) *C-W 30x(7)

+ P2-TERG 100 TpuHoKynsipHbiii HaknoHsemblit Tydyc (100/0 : 0/100)
+ P2-TERG 50 TpuHoKynsipHbIit HakmoHsiembii Ty6yc (100/0 : 50/50) Yron HaknoHa: 0°~30°

+ P2-TERG 100 TpuHokynsipHbiii Ty6yc L (100/0 : 0/100) Yron HaknoHa: 15°

DoKycupyHoLLNi NPUBOZA (X04 OT NapdokansHom + P2-MFU moTopu3oBaHHOe (okycupyloLLee yCTpoicTeo | P2-FU py4Hoe ycTpoiicTBo (20 97 Mm/BHU3
TOYKM 0ObEKTMBA) (0o 96 MM/BHU3 4 MM) 5 Mm)
AnanTep chokycupyloLLero kpennexns /Pesonbeep ¢ P2-FM Agantep chokycupytoLLero kpennenms + P2-RNI2 koanpoBaHHbIit peBONbBEP (MOXHO yCTaHo-
+ P2-RNI2 kopmpoBaHHbIit peBOmbBEP (MOXHO BUTb A1BA 0OBbEKTHBA)
YCTaHOBWTb [1Ba 06beEKTMBA) + P2-FMDM ®okycupytovee kpennexue (65 mm) (ans
npoctoro wraTtea P-PS32)

OcHoBaHus/LLTaTne + [nockoe ocHoBaHue P2-PB Plain Base + OcHoBaHwe ans auackonndeckoro ocelueHus P2-DBL LED Diascopic
lllumination Base (BcTpoeHHbiit ocseTuTeNs OCC)
+ OcHoBaHwe [i11st ONTOBOMOKOHHOTO Anackonuyeckoro oceellernst P2-DBF Fiber Diascopic lllumination Base ¢
Mnockuit wratve P-PS32 (tonbko ans SMZ18)
[peameTHble CTOMMKNA + [peameTHbl cTonmuk P-SXY64 ¢ MpeameTHblit ctonuk C-SSL, ¢ nepemelLieHrem no AByM ocsiM ¢ HakmnoHsieMbii

npeameTHbIit ctonuk C-TRS

ObopypoBaHe Ans anudyopecLieHLmn

4 dunbTPOBbIX KyOa, BCTPOEHHbIE NUH3bI C onTUKoM Fly eye

* Motopu3anposaHHoe 06opyaoBaHue Ans anu-
chnyopecueHumm P2-EFLM

+ MotopuanpoBaHHoe 06opyaoBaHue Ans anu-
chnyopecueHum P2-EFLM
+ ObopynoBaHue ans anu-chnyopecuieHuymn P2-EFLI

VcToYHMKY cBETA 3MM1CKONMYECKOR hyopecLieH-

LM

+ ONTOBONOKOHHBII OCBETUTENb C NpeBapuTenbHol LerTposkoi C-HGFIE HG / C-HGFI HG (130 Br)

Onuckonnyeckne ocBeTUTENN

+ P2-FIRL LED KornblLieBOit CBETOAMOMHbI OCBETUTEND

Vcnonb3yeTcs Ans ONTOBONOKOHHOTO MCTOYHIMKA CBETA
+ KoakcuanbHblit anuckonuyeckuir ocetutens P2-Cl
+ Brok KonbLieBOro onToBONOKOHHOTO ocBeLLerns P2-FIR

+ brok onToBONOKOHHOrO OCBETUTENS C ABYMS TMOKUMK pyykamu C-FDF

OnUCKONMYECKUE MCTOYHIKN CBETA

+ CBeToaMOoaHbIN MCTOYHWK CBETa ANs BONOKOHHOro oceeTutens C-FLED2 LED

MeTopbl HaBnoaeHNs

(Onuckonuyeckie) KoakcuanbHsIit aMMCKOMMYECKMI OCBETUTENb, 3MU-(hTyOPECLIEHTHbI OCBETUTENb, KONbLEBOV

CBETOANOSHbII OCBETUTENb

(Omackonuyeckve) npocTas nonsipusaunst (¢ 0bopynosaHuem ans npoctoit nonsipusaumm P2-POL)
Habniogerve B TemHom none (c 6nokom TemHoro nonst P-DF LED), HabntofieHre npu kOCOM OCBELLEHIM

Bec (npubnuantensHo)

32«r

(MotopuanposaHHoe o6opyaoBaHve Ans anu-
hryopecLieHLN B KOHAUIypaLum ¢ TPUHOKYNSPHBIM
HaKMOHHbIM Ty6YCOM, MOTOPU3MPOBaHHbIM BIOKOM (hoky-
CVPOBKM, KOANPOBAHHBIM PEBOMNBBEPOM, OCHOBaHUEM LED
DIA v obbektvamm 1x v 0,5x)

30 kr

(O6opyaoBanme Ans anu-thyopecLieHLMN B KOHGMrypa-
LM C TPUHOKYNSAPHBIM HaKIMOHSKMbIM Ty6ycoM, B110kom
(hOKYCHPOBKY, KOBMPOBAHHbLIM PEBOMLBEPOM, OCHOBAHM-
em LED DIA n obbektvBamm 1x v 0,5x)

MoTpebneHne anekTposHeprum

30Br

(MotopuauposatHHoe 06opyaoBaHve Ans anu-
(hryopecLeHLMM B KOHAMTypaLuy ¢ TPUHOKYNSIPHBIM
HaKrMoHseMbIM Ty6yCoM, MOTOpU3MPOBaHHbIM 6110koM
(HOKYCHPOBKY, KOMPOBaHHBIM PEBONLBEPOM W OCHOBAHM-
em LED DIA)

10Br

(O6opyaoBanme Ans anu-thnyopecLieHLMN B KOHGMrypa-
LM C TPUHOKYTISIPHBIM HAKMOHSIEMbIM TYBYCOM, GrIOKOM
(hOKyCMPOBKY, KOAUPOBAHHBIM PEBObBEPOM, OCHOBAHM-
em LED DIA)
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Pasmepbl

SMZ25 SMZ25

(B komnnekTe ¢ MOTOpU3NPOBaHHbIM 060pyAOBaHIEM (B komnnekTe ¢ ONTOBONOKOHHbIM 0cHoBaHNeM DIA)
Ans anu-cpnyopecueHunn u ocHoanue LED DIA)
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SMZ18 SMZ18

(B komnnekTe ¢ 06opyaoBaHueM Ans anu-payopecLeHLum (B komnnekTe ¢ NNOCKNM LTATUBOM W KpenneHnem dokyca)
1 ocHoBaHuem LED DIA)
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ﬂuarpaM Ma CUCTeMbl

C-W10xB C-W15x C-W20x
Okynsip Okynsip Okynsip
@ ™ ()]

C-W30x @ Kamepa 11,8’ @ Kamepa 2/3"
Okynsip ‘ [ ‘
C-mount agantep C-mount agantep
® € (550 S =
I
LV-TvV

‘ TB-Hacagka A

oG

o> ofhs

SMZ25/SMZ18

C-mount kamepa CCD

C-mount agantep
TB-Hacagku

AZ-PCR

3axsar (otorpacpuit E

TpMHOKYNSPHbIA TpMHOKYNSPHbIiA TpHoKynspHbIi Ty6yC L g
HaKToHsieMsif Ty6yc P2-TERG100 | aknonsiewsii TyByc P2-TERGS0 | P2-TL100 AZFSW
P2-RC MenanbHbii
OnTOBOMOKOHHbIVE OCBETUTENL T ; nepekniosarent )
. o . BVICTEHLOHHOTO | i
5 MotopuaupoBaHHoe C-HGFIE/C-HGFI ynpaBrenvs i
* <T"] ] obopyAosatue
> ANA anu-(onyopecLieHLn
'x) P2-EFLM
(C 3aWWTHbIM 3KpaHOM) P2-EFL
@ hunbTpOBYIit Ky6 (GFP-B/GFP-L/RFP)
L O6opynosaue PO.EFLC
\ ANA anu-(onyopecLeHLun ; .
) P2.EFLI uUnbTPOBLIA Ky6 0
o (C 3aWWTHBIM 3KpaHOM) PO-EFLBF
UnbTPOBLIiM Ky6
L 5] (cBeTnoe none) P2-CTLA
% P2-Cl Briok ynpaenenus
€&  KoakcuanbHblit
anuCKoNMYECKwit P2-MFU
0CBETUTENb MoTopu3vpoBaHHbIit
(c nnatwnHoi N4) 6ok dhokycvposky
‘ AnanTep dokycupyioLero
‘ Kpennenvs
0 PANI2 O
: : Brok pene
SMZ18 SMZ25 KoaupoBakHbiii pesonbBep P
Kopnyc mukpockona Kopnyc mukpockona % B
Bk thoKyCHpoBKY e
‘ ‘ Kyoup Brok ynpaenenys
8 8 > r—a-
P2-SHR Plan P2-SHR Plan P2-RLYC
Apo 0,5x Apo 1x P2-SHR Plan P2-SHR Plan PeneifHbiit kabens
O6bexTHB ObbexTus Apo 1,6% Apo 2x
\—'—‘ O6bextus ObwexTus
—_—
P2FIRL [ P2FR
KonbLiesoit .@ CHAE ) KorlbLieBoit 0MTOBONOKOHHbIi OCBETUTEML
CBETOAVOAHbII & S—=7" A npoctoit !
OCBETUTENb N4 é nonspuaaLmm
Kabenb nutaHus
P-DF
CaeToguoaHbIit 6riok w AC Aanrep

Ans HabniogeHnit
B TEMHOM none

Agantepbl Anst iPeAMETHOro
cronuka anst AZ

OkpaH

CFDF
Brok BONoKoHHOro ocBeTUTENS
C asyms TUGKUMK CBeToBOAaMU

TpenmeTHbIi cTonuk
C nepemelLieHvem
‘ o AyMm ocsim DIA

C-TRS
HakrnoHsemblit

I'IpeﬂMeTHI:II;I CTONUK

C-FIDH
[lepxarens ceeToBofa

0
P-SXY64
Cronuk XY

o

[Mnockoe ocHoBaHMe

OcHoaHue
NSl CBETOANOSHOIO
[MacKOMM4ECKOTO OCBETUTENS

ANACKONM4YECKOro ocBeTuTeNs

OcHoBaHue ANsi ONTOBONOKOHHOTO

C-FLED2
CBETOAVMOAHbINM NCTOYHMK CBETA
[N ONTOBOIOKOHHOTO OCBETHUTENS

P2-FMDN
Kpennerue chokycupoBky

P-PS32
Mnockui Wratne
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