Imaging and Microscopy Center N9IPUNPMI AT 1IN

Biomedical Core Facility BCF INIDV2 NIFNWA 12N

The Ruth & Bruce Rappaport Faculty of Medicine Biomedical Core Facility U997 N2 NN W'Y IRIDYT NUTIFON

Technion-Israel Institute of Technology INIWMT 12171200 (191 - 11000
2013-11-11

Instructions LSM 510 META Zen 20131111.docx

ndYTh )wn - LSM 510 META

JITY DY AR AN'Y KT N0OTR YXAY 'R .NTTYY NonY W wTn 0t ne D

DYIXN 7w D01 TN NMIPY Y KN 11X WNNWNN L2172 DRYIND 210 ,NIVANI V'WON.O'RNN A0 ,UNNYwnn 7w NMznnn N8N DX 207 N21THn N7'NNa nain
NIYNTY NNIPR2AN 75 DX o0 Wnnwnn D KTHY 9012 W' .wnNwn Nin DN

NN

Vpn oYnan 9 anx? nyax K77 won (1
71912 TNX 721 Th'a TA72 01w 02TAn oy Y'wdn - (2
YR 7D T2 TN 0YI1UN DITADN 7D 79 MR, T1912 nyhax 70 71T ,wTn 101 75 n7'nna v nn7ivn nivaaxa (3

vamn n71wa Tixnn Axiovert 200 M pam '0101179 inverted S170N{'!M? NNAINNAN N'Y7719117 NDIYNAN NN N>IYNN

www.medicinelab.org.il
Tel. 972 4-8295347/61 | Fax. 972 4-8295363 | Email: ediths@tx.technion.ac.il
1 Efron St., Bat-Galim, P.O.B 9649 Haifa 31096, Israel | 31096 n9'n,0'72-N2 9649 .T.N



BCE

-Ndyna 'anmM

Electronic Unit 1

2UNNINRINLRR P70 AT 1R 73 7w nnxivinl 7an iR Nk vaig ©wx (AOTF) acoustic-optic tunable filter ,pmm*n nyaax o'Rk¥na IT AN N2

Imaging and Microscopy Center
Biomedical Core Facility

The Ruth & Bruce Rappaport Faculty of Medicine
Technion-Israel Institute of Technology
www.medicinelab.org.il

D"y 110

j7o0n nm 7a DX
30mwW 458, 477, 488, 514 Multiline Argon
10mw 561 Diode-pumped solid-state
5mw 633 Helium-Neon
30mwW 405 UV Diode

.Scanhead-7 n'0171 n'vOIXN D2'0N .UV-n v ar'nn 1791 AOTF-1 'U9IN 2'0 W' XN IR DINDA DTN Dwiwy

p. 2




Scan head .2

NNTO DINA 7710 XIN .N2WN2 'DINN 2700 12'0 AT 2D
halogen ,(DMLNNITA) NP0 NIKN, N'OMIK NIV'7'D NI'RIND'T NIKIN

jmp .(photomultiplier - PMT) o'&2a1 0'7j719217 'vn 3
nOYNn X'nw meta detector-1 PMT 3 n%715 n7w n>wwnn
.10.7nm 75 nv™9a nTI9N Nwornl PMT 32-n nadodmn
condensor

K72 178 0¥V 32 NN 8 TV N'1DN NNIKA 7'WoNn7 TWOKR
spectral - nT7 N7 D2NP NV™S DY DY A 7'Tan DT
.unmixing

field stop

P

M Imaging and Microscopy Center

Biomedical Core Facility
CF The Ruth & Bruce Rappaport Faculty of Medicine
Technion-Israel Institute of Technology

Biomedical Core Facilin | www.medicinelab.org.il P 3



Zeiss Axiovert 200 M (inverted) SIzonpm .3

NIYTY .X
Immersion a101nip DIC NIDT "Iy NTIAY NN NA n7Tan
Air DIC | 0.17 mm 18.5 mm 0.15 x5 EC Plan Neofluar
Air DIC | - 5.2 mm 0.3 x10 EC Plan Neofluar
Oil Glycerin Water DIiC I 0-0.17 mm 0.21-0.17 mm 0.8 x25 LCI Plan Neofluar
Qil DIC 11l 0.17 mm 0.21 mm 1.3 x40 EC Plan Neofluar
Qil DIC 1l 0.17 mm 0.19 mm 14 X63 EC Plan Apochromat
n>YNnY? Q'oin? N1
Water 0.14-0.19 mm 0.28 mm @ cover glass 0.17 1.2 x40 C Apochromat

°:
W on/off

i
M Imaging and Microscopy Center

~ Biomedical Core Facility
( I « | The Ruth &Bruce Rappaport Faculty of Medicine
A Technion-Israel Institute of Technology
Biomedical Core Facilit

www.medicinelab.org.il

MIRN .2
transmitted VN7 a0

epifluorescence-7 17n-70n NN

.(300-700nm) 77 70n 210N X N NIWXNKA WY NI'WA 11T NIvoNonY? wnwn D079 7271 .2

D'Y2X7 NIRNAIT no'7e | N'RND'T RN Nty 107'S NAlIp

DAPI, Hoechst BP 445/50 FT 395 G 365 | Zeiss Filter set 49

Cy2, GFP, Alexa 488 BP 525/50 FT 495 BP 470/40 Zeiss Filter set 38

Cy3, Rhodamin, Alexa 561 BP 575-640 FT 560 | BP 546/12 Zeiss Filter set 20
CFP/YFP FRET BP 535/30 FT 455 BP 436/20 Zeiss Filter set 48

DIC Analyzer

.N1INN T IR (Reflector) oizonpmn 7w ' T¥2 DN9d 7w nx'NY "y 207'0 NI 9*7nn? C1WoK
yamn |n7v .1

JIFTY NITITN 112 173731 7'00'12 "y yainn (stage) |n7iun

p.4




PMT1

emission
filter

confocal
pinholes

main
dichroic
splitter (HFT)

W
BCF

Biomedical Core Facility

objective lens

specimen

Imaging and Microscopy Center
Biomedical Core Facility

The Ruth & Bruce Rappaport Faculty of Medicine
Technion-Israel Institute of Technology
www.medicinelab.org.il

scanning
mirrors

confocal
pinholes

Transmitted X% (PMT) 'x'72 .4
.LSM 510 n1>in +awnn .5

.offline— nnt N1 mapnm Analiza 3 awnn 7y ,|"¥7 21wnN

RN 7170n

UV .scanhead-n nT'n' 7 D'U9IX D20 NIY¥NAXA electronic unit -nn Nayvm 70 IR
TN R 7Y 2YN Y NYWORNN NRIYRY NFRNDYT ARN T 2y 7 73 .19wn 2'0a nay
NIXIN 2 T NNAWYI N2'WNAN TN N7 .N19N2 N'RND'TR ARINN DR 97007 [N wonn X
721V 1NN IR 'WONN NRNI0 DR NNWORNL Y-1 X DYDY 70 DX DIyhann 10nninan
NAIAND D'0'791N DIIVIBN 'WINNNA NU'O NYNINA NAIAND 'WONN 78 vanl DIYTvn NT
1 IR NN'TAN) NRIYRIN 'RINDYTR IRNN T :scanhead-n 7 nwTyn 0T 0Ny Ny
N'OM'RN IR DX NI7¥9N TWR NIMMY DNIFRND'T NIXN 27X (N0™M9N IR NN TN

D"IXY 72 DN DN IWR DN07'9 T RIDIR 1IN 0T QY N'0N'RN IR .0IW 0717017
.O'R7n X

(D1NVRIR) “MUNN DTN L JNORR NRXIND NP'ON TWKR NTIVRIVIDA YAID K721 YAIDY 101D 7D
DNIX 0'70'2'T D"1190N7 "avmi DA 01T JAnalog to digital converter-7x Nayvini 72am
20{7'© TWUKD D™7077'9N NADNN NINND DRININ DX XVIAN NDINN . TAV? 0'712' NDINNTAWNAN
7272 NNXIYN WY RN DTIAYN DN AT DT'R' 702 MIT'R INIX 10791W D1019N NIND AX' N
AIT'R INIRNA D090 NNXY7 N'oN'l 'R'722 NYAIDN D1IVISN NINdY? N'oN' 70{7'9

p.5



:wide-field oiponpm nniy%? 27192170 91707 '2 DY TAN/ NN

NIV NI'09IX Ndwn scattered light 7wa namna wivwo? DN 2T ,XNATN 2 721 '010N179 723'0 ot wide-field-a .xnartn 1y 227 oiwn nidvnn mwa
270 7Y a1 019N AT TR YT NP TWONA AT NN .RNAITN 7W D"09IX D'DNNN D720 N0'Y790 NNAT X ,XNAITN nivn 727 DA nwyl Jnwin confocal-a .xnama
1y .NYPI70IR0/NXTRIRIZIE (120 N2 N7 DIPRY 72V NRY7 [N pY71 Anpan I KNN Paiyvn 0'oaoni7e 0'72a0 7w piTnn DNl Ny NX N1gn At NN oA .KNN
.NYRND NID'RAL NN NTRWA 1701 722'00 NNXIY NI VAR 1NN 017 .NN0N0IR- '9 7V Yapl DaTan nnn

JIAN NPN0 NIFMNYON ,NPTN NNXIY TAIN 72 IR DY ,'00NNIR YN IR D070 nnnn ey .wide-field -2 79n-70n nim nniy? 7191172 A :nIRN 10

Biomedical Core Facility
The Ruth & Bruce Rappaport Faculty of Medicine

BC Technion-Israel Institute of Technology

Biomedical Core Facllin. | www.medicinelab.org.il

¥ Imaging and Microscopy Center
I-<

Ty

nd>WwNa NE'7Th Y10
.OI7oNPMN T'7 NIXXNI NTIAY NIRIIN .NOIYNN 2D 2 MIYPN Y2 TINN AIYNIE YIAR NIYNN Y121 NP7 T 1T0

Jntnn wna nntn? ON yxa
23-24°C-7 j1on1 21T ATANY XTI

AIN9dN 7V YIN77 W' DIMD 21710 1N9n OX .L(?1N') NTIAY 2¥N2 NIRYN] V'PAY uNn NI7 7V IRYNIN NN ATy N7'NN 197 XTI

't T P
JIvwn |1 oy 21n'o yan electronic unit -0 7w 27¥9nn ann NX 1110

123456 — nno'o Multilabs — wnnwn ow .0onN AwNNN DX 7710

.0'9011 D211 91PONP'AN NZ7TN DIYWONN DANNN, [N7IWN 7Y D'ANAN NO9I7a 2 81 1 ann N 77Tn
JIIXD DTN IN7IYY DNNNY T'70-7000 1N NR 2710

p.6



nN1DIN

Lo0RTZEN 2010 : .ZEN 2009 nmYx v ynY
LSM 700 :NTIAY a¥n 2 ot NN
» Boot Status ZEN 2009 . Image Processing —o'm"j7 Dam1 1T2'y e

g e Start System — n'wTh DM NYDY e

LRI NN NX7YN TV NDWN a7 'R DT 27w .nDIMn NXynY npnYi Start System ina'% we

D'V 077N nWI7WY NR7inn NDINN

— XNV AIT'X

Workspace Zoom

R — o ,N2yn n7yon nnin

Acquisition

i Open Images

Configuration Reymond S cy3 FITC dapi g T 1 W

& SmariSetp o/ Show manual tools i 4
> C & E = .0'¥apn 710 — ' UK
o : ‘ nni7nn ¢ 0772 DX NRYY [N
< Workspace —n jinn nrrn "y
“ & s VoIn NX INWY7 N1 3 nd_. zoom
19 7V YaIzn NX X271 NN

YT

,MINNN — 'TDAN IT'X

= Setup Manager
@ Laser

B Imaging Setup
¢ Light Path

= Online Acquisition

*# Focus
< Stage
= Multidimensional Acquisition
& Positions
i Information On Experiment
B Auto Save

# Channels

VTrack 3
f Track 2
Track 1

Select all Unselect all Dimensions

Track 3 Zoom

Merged  Ch2-T1 Ch1-T2
Channels

Reuse “% Positions

DTS @O e




Shutter On

Fluorescence Shutter Off

Ocular, Acquisition, Processing, Maintain :ni'aiw% yaax - n>wn n2uon nnin

.D2IWUN 21PONPMN 27N 7V N0 NIMYYN T NITONON TWONN — Ocular

.Online 7y yin?7 w' sizonpn 7w naT nuoni nidnonY
.(Mmn nw1 avna ndwnn Offline-1)

Ocular

EC Plan-Neofluar 5x/0.15 M27

D2Y2X7 NINAAIT NL'79 | N'RND'T XN Ny 107'9 Ny Ny
DAPI, Hoechst | BP 445/50 FT 395 G 365 | Zeiss Filter set 49
Cy2, GFP, Alexa 488 | BP 525/50 FT 495 | BP 470/40 | Zeiss Filter set 38 | RAEEEE
Cy3, Rhodamin, Alexa 561 | BP 575-640 FT 560 | BP 546/12 | Zeiss Filter set 20
CFP/YFP FRET | BP 535/30 FT 455 | BP 436/20 | Zeiss Filter set 48 | n'¥9IX
DIC Analyzer m

EC Plan-Neofluar 10x/0.30 M27

< Plan-Neofluar 25x/0.8 Imm corr DIC
D _o

Plan-Neofluar 40x/0.75

EC Plan-Neofluar

10x/0.30 M27 EC Plan-Neofluar 40x/1.30 Oil DIC M27

Plan-Apochromat 63x/1.4 Oil DIC

Q FSet20 wf
@ FSet38 wf
@ Analyzer module D
\J FSet49 wf

¥
BCF

Biomedical Core Facility

Imaging and Microscopy Center
Biomedical Core Facility

The Ruth & Bruce Rappaport Faculty of Medicine
Technion-Israel Institute of Technology
www.medicinelab.org.il

Transmitted 2x

(2170NP™MN 0'02 NNTPA MDD V) DIONP'MA |AI7NN NI NNXIY 1'AN7 [N

nnxiy NX 131 ON axn% - Transmitted - [aI7nn NI a¥n DX 12yn) NI NT IR

(XN
Analyzer module D 20%7'9 Nina% wr reflector-n nmxa (N2

NU'Y '971 NYTYN '97 1210 DIz!MY? (condensor-n 7yn N'7373) 11017 DX (1D

4 Tmya X720 XY X1 ,00NVAIN



screws

Biomedical Core Facility
The Ruth & Bruce Rappaport Faculty of Medicine

BC Technion-Israel Institute of Technology

Biomedical Core Facllin. | www.medicinelab.org.il

P
¥ Imaging and Microscopy Center
I-<

.(nmo =70%) namnn 119'w7 V10112172 field aperture-n nx 1>

coarse

Kohler naIxn

no>wnNN NP7Th oy NE7m piznn nan LA

(ON-2 Tnn 'RwN7 W' DI7oNPMN 7¥ 'M' T¥2 1NN NX)
.S170N{7'"MN 0'01 NNTPA 1IN9) 'Y NUIWI TIRN NNXIY
2'YONN NX 0j79

nwTY? o'knnn DIC-7 I H-7 110017 7w 0% 7272 1avn
(no100n N*T'n R NINK 1awn) field stop Tno

Y21¥NN X 07797 1D 72720 MITYA N0 TAIRN NX TN IX DN
D'S10DN 0'1'9N "YW NITYA Y7IXNN NIX 72N

N'RIN DTV 701 y71vnn Ni71aa n7ap Ty field stop-n nx NN

N O R wWN

NN Xixnt ©'wor Kohler nixkn'? Tutorial
http://www.microscopyu.com/tutorials/java/kohler/

p.9


http://www.microscopyu.com/tutorials/java/kohler/

Differential Interference Contrast - DIC
AN NIV NIXNI DY TAN N7N 021 NIKYTZ [N INTTYA VOVIIY NIX'7 NIRN 7Y A1V YIN'Y
:D'YNT 02D NYAIN

Polarizer e
DIC nnm9 nya nwTy e
i < numerical aperture n17n 7101172 DIC nnt o e
[lWXRINN 190N |11 polarizer xinw Analyzer e

EC Plan-Neofluar ﬁ

10x/0.30 M27
NDIDT N'NNN OY INX 72 IX 10N NDIDT XKW NPT WNNwn? u!

JINX 2-1 1'WONN 1197 2 '09IXN 717002 DIpM 97 DADIN NTO
Analyzer ana reflector-n nxa X

A nuTva DIC nnto A
e 0°-a polarizer-n D XTI .2
@ Analyzer module D |
11017 0M07'D N7 nipm | NA | a7man
DIC I 0.8 X25
DIC 1lI 1.3 X40
DIC I 1.4 X63

JD1'ya DIC nap? nxrnruoix yxati Kohler naixn yxa% v onrn nivynxa DIC nimn nwon 197

.OXNN] [I'7W0 207NN DIP'M O'RNN7 W' 271201 11'0 TN 17 o'

p. 10



@ nnn nwoay - Acquisition

Ocular

] Q .
G offline-7 nmaivi None-7 turret-n nx n'avn Ocular yxina

Acquisition yxin7 nnaly

Setup Managerniiriih!
e

Acquisition 10/01yax7 DXNNNA DTN DX 77T RN 170

Configuration ' IDE cy3 cy2 dapi @ @\ x -Alvn
Standby 11T nixd%1 TR wr UV-nI aaRn a7 nx
On-7 "1ayn'? "'wor Ready ['1ixn qYwKrd N

A40%-7 1IARD T NRXIY DX vn? W

[ o | = (]

ew Auto Exposure Continuous Snap

Z-Stack

Time Series

?‘:Eea;::r? \ NIRAN NIPNYOKRN NNXK T NTIAVN N'XIIADII? R n7un
Positions & MB

Regions

JNMY ATy NIMdIN Dn'wan Ntz Ny NI nxvn — Configuration .1
i Setup Manager

® Laser ]

Reuse -n 7y n¥'n'71 7aya nwoMaw namn nn'no — Reuse .2
#H Imaging Setup v Showal [# . .
& Light Path v showal 7 .(n]mnn NNIX NINTAN 'O NIyaj72 NDINI NNIn ,DlmenS|0nS YXIN2 non7 MIMnn ||'7n1 DPIY]Y])

® laser
Laser Laser Lines [nm]
& Argon/2 458, 477, 488, 514
DPSS 561-10 561
HeNe633 633
Diode 405-30 405

w Laser Properties
Dimensions

Maximum Power 30.0 mw Zoom
Wavelength 458, 477, 488, 514 nm
Status Ready

Tube Current 55A

Output [%]

Merged  Ch2-T1| Ch1-T2

Channels

Positions Stage

Biomedical Core Facility
The Ruth & Bruce Rappaport Faculty of Medicine

BC Technion-Israel Institute of Technology

Biomedical Core Facllin. | www.medicinelab.org.il p 1

P
¥ Imaging and Microscopy Center
I-<



WUTN '10" 75 N'7'NNA NDINA WYRT DX WIRT X7 @' 1017 Aannknal NRONA Nj'Ta
'0'NAN NNI7NN DX NINSY7 vt

[ Light Path v stowal ¢ Light pathdlimaging setupgatalis¥Setup Managergiirliph?

LSM .
() LP420 show all global - View v9na ana ik Show all Innoiw ninina nionw XTI

0 LP475
AR @ LP505 q'oINY? ,D'¥NYN NP0 1TO DK NRWYI NIKAY [N AT 17N - (el RsEl]e

(/NFT 515
§ LP530
S ari| L YW 72 7 QIR 71700 DX NN DYDY TN

: %%) W ¢ ipes Switch track every Frame-1 Channel mode nnia >"1a nivaipn nixnam
S — ‘ 0 BP 505550 [UEGREE-1 "W npon YNy 7w IRD 71701 axm Nt 17N — [Sle]id ey

¢’ Mirror | -
£ NET 490 e J NSRS ,pseudo color-n ,an2w PMT-n ,(HFT) ntaiwnin n'RND' TN Axnn el

O NFT515 BPOTSOI5IR P az0 J1'WY7 N1 2N 7D — N vl
0 | pLe 1¥7,0'¥Nyn TNRA Ch D-nx [no% v Transmitted nann na 77 0¥ nTna

§ LP505
AN RN 720 IR va

Channel Lambda Mode Online Fingerprinting

NFT 635 VIS e
LP 420

@ KP 560 = () BP 420-480
# Plate () f—— (/ ‘ " ‘\ ’ @ BP 470-500

I NFT 490 LP 505 @ BP 475525

# NT 80/20 HFT = § BP 505-550

@ HFT 405/488/561/633 2?5/488/5 ( ) § ChangePos

£ HFT 405/488/561 Laser

@ HFT 405/514/633 J { LP505

@ HFT 458/514 § LP530

@ HFT 458/561 § LP575

() HFT 458 (0 LP650

@ HFT 488 Focus § BP 505530

@ BP 505-550

& None § BP 530-600
@ FSet20 wf § BP 575615
@ FSet38 wf |
@ Analyzer module D
Q FSet49 wf

B Imaging Setup v Showall [¥

Mode Channel Mode v (sequential)
Switch track every Frame a s

Track 4
Track 3
Track 2
Track 1

405 458 477 488 514 561 633

) a alexa 568 (04)
2 561 nm 6.0

P~
uv Imaging and Microscopy Center
~ Biomedical Core Facility
( .{ The Ruth & Bruce Rappaport Faculty of Medicine

A Technion-Israel Institute of Technology
Biomedical Core Facilin. | www.medicinelab.org.il D 12



~ Acquisition Mode
Objective EC Plan-Neofluar 10x/0.30 M27

Scan Mode Frame

Frame Size X 1024

128 x 128
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