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¥ ¥% (Nucleus) (protein sorting, movie)
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sm*z ¥% (Nucleus)
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sm*z ¥% (Nucleus)
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% % (Nucleus) =z i

. FRPAAMERNIY FLTENE e PP > 7 JFd e 8 % (cell
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F 4 (Mitochondria)
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F 4 (Mitochondria)

dofe it 3e o AR L #ﬁm“m }%ﬂj(SlgnaI sequence)

v hg A (N-
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P H (Mitochondria) Z_ix
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8 (Mitochondria) 2_i>
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R T (ER)Z 3 # A %2 (Golgi apparatus)

ROADMAP OF PROTEIN TRAFFIC
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SERER T (TER)
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Major topological classes of integral membrane proteins

Cytosol {'COO

:

Exoplasmic wé"““} Cleaved {"“{;’éﬂj \ NH,*
0: .o
COO

space signal

(ER or Golgi {  sequence Type lll Type IV

lumen; NH3' / Cytochrome P450 G protein—coupled receptors

cell exterior) (e.g., B-adrenergic receptor)

Typel Kypet Glucose transporters (e.g., GLUT1)

Glycophorin Asialoglycoprotein receptor Voltage-gated Ca,* channels
LDL receptor Transferrin receptor ABC small molecule pumps
Influenza HA protein  Sucrase-isomaltase precursor CFTR (CI-) channel
Insulin receptor Golgi galactosyltransferase Sec61
Growth hormone Golgi sialyltransferase Connexin

receptor Influenza HN protein




35 AP FRE- #34F > doglycosylation
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SR B (FER)
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# 2 1 (Golgi apparatus)
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% & & 1 (Golgi apparatus)
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r’%' f & < 18 (Golgi apparatus) z_i~

«flj’!r i)
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# “ f2 - BODIPY-FL-ceramide » H 3 L3 ¥ 5464 nm ; B3k 5 3

532 nm -

A

B

4 —
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% o* 4 (Lysosome)

e p AR R ) AR e Fllwfe A BTN A R o d WA RIBHE
WP 53 # -k fEEF (acid hydrolases) o F1o 7 17 B AP Gk
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A B* 8 (Lysosome)

Neutral red % acridine oranges i & ¥ L 4 H357% L FAFFHE - 1+ Ft R
B ¥ - i F$N-(3-[2,4-dinitrophenylOamino]propyl)-N-(3-aminopropyl)
methylamine (DAMP) » #-2_ i3 4% 35427 b ¥ 6 L3 4 B A K 3+ diLysoTrackerz

LysoSensor probes (Molecular Probes) » # { fFFz2erifr % b B er3 e dl o

4 LYFP-EB1:hCOS7i% i

e o

riHoechst 3334247+ ¥ +% &
¢ o tlwre FlysoTrackertk
TR E =4 > @ YFP-EB1

o PlEA T PRELZRKI K
A& % o Scale bar = 20 um




i ¥ 1L f= 48 (Peroxisome) L

1. B39 Fempis (C -
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i§§ i pv# (Peroxisome)

1.

2

e o %‘rmﬁé’\pigxg (C-terminus) & & # 3 4 B 5] : -Ser-Lys-Leu-
COO 3 P AREEIFF L fodf o

¢ fr3iF $ § i g (oxidative enzymes)drcatalase% urate oxidaseds
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ACTIN FILAMENTS

e ¥ 2 v
(Cytoskeletons)

e
25 nm

) ’ pe Actin filaments (also known as microfilaments) are two-stranded helical
= 9 &*# é' 3“7 'g‘ _F q ,}W polymers of the protein actin. They appear as flexible structures, with a
Vi di t f 5-9 nm, and they are organized into a variety of linear bundles,
? twaor?deira:aﬁsionall networks, and lhree»gi)r;enlsionalvgells. Although actin
p t’ filaments are dispersed throughout the cell, they are most highly
; B m}n %m E concentrated in the cortex, just beneath the plasma membrane.
’ | b Aicrog S C B og iv); PT. i .R.
2Rl f*% (po Vi osome)
2 r A\J e
£ 18 ;%‘gl 7k eril 1% v
R 7 Z .E &
WE T w77 23 o e F ¥
-
3o gk R R LS G AS
N 22 s » 2 (13 2
) 54 =1
== ’f#‘! f#é' -'-r-p e ﬁg‘)’?? 'E
T R EE A SRk
71 } A |4 wyih

) ’1 _‘.’ — (]
3“7 — “x P A\ % = ° Microtubules are long, hollow cylinders made of the protein tubulin. With an
M ? [ — A outer diameter of 25 nm, they are much more rigid than actin filaments.
Microtubules are long and straight and typically have one end attached to a
single microtubule-organizing center (MTOC) called a centrosome, as shown

here.
Micrographs courtesy of Richard Wade (i); D.T. Woodrow and R.W. Linck (ii); David Shima (iii); A. Desai (iv)

INTERMEDIATE FILAMENTS

| s are ropelike fibers with a diameter of around
10 nm; they are made of intermediate filament proteins, which constitute a
large and heterogeneous family. One type of intermediate filament forms a
meshwork called the nuclear lamina just beneath the inner nuclear
membrane. Other types extend across the cytoplasm, giving cells mechanical
strength. In an epithelial tissue, they span the cytoplasm from one cell-cell
junction to another, thereby strengthening the entire epithelium.

Micrographs courtesy of Roy Quinlan (i); Nancy L. Kedersha (ii); Mary Osborn (iii); Ueli Aebi (iv).




o) 3% (Microfilaments) and ¢ & 5k 3¢ (Intermediate filaments)

CYTOSKELETAL COMPONENT CELL FUNCTION

Actin dynamics Membrane extension
Filament networks: bundles Cell structure

Myosin motors Contractility and vesicle
transport

Actin bundles and intermediate Cell adhesion
filaments

Lamin network Nuclear structure




-] 3% (Microfilaments) :

Al BERA R B AR rude 9 (actin) 0 h B 3D ERATFREL hEY
P TE o FEHAER AR FAR Ay 6% ARE *ng
$ 5 Sofe g 3o (Factin)if sk o 3ok # R4 St b it F 4R
phallotoxins ¥ #phalloidin » F] 3 phallotoxins 3+ 3tk v v £ 4 24 F i
Lo Flpt 0 R R BE G ¥ kchR A (drRhodamine ; g %39 5495 nm ; #
k3% 5520 nm)A#& £ aphalloidint » RS kF e > fmre p Sk e Rod
BPERL D

COS7'm%e k ey £ 344

¥ LEFRRI FTiR|E
# %= ¢ Rhodamine Phalloidin
1 vl F-v o Scale bar =
20pum




Microfilaments) & s ) $iehi & & > 4 »ofs 30 (actin) »

ERATRRE PFG R TR

LL:{RRERN Selected Actin-Binding Proteins

Protein MW Domain Organization* Location

CH-DOMAIN SUPERFAMILY

Fimbrin 68,000 Microvilli, stereocilia, adhesion plaques,
yeast actin cables
a-Actinin 102,000 Filopodia, lamellipodia, stress fibers,
adhesion plaques
Spectrin a: 280,000 B e Cortical networks
B: 246,000_275,000 I 0 O

Dystrophin 427,000 Muscle cortical networks

Filamin 280,000 Filopodia, pseudopodia, stress fibers

OTHERS

Fascin 55,000 Filopodia, lamellipodia, stress fibers,
microvilli, acrosomal process

Villin 92,000 m Microvilli in intestinal and kidney
brush border

*Blue = actin-binding domains; red = calmodulin-like Ca?*-binding domains; purple = a-helical repeats;
green = B-sheet repeats; orange = other domains.



-] 3% (Microfilaments) :

BT LT Sk e Foo enifl é‘;.}wfs{phallotoxmsﬂ enphalloidin » ¥ 3
phallotoxins$*+ 3k s 36 £ 5 22 ¥ B il é e o FIP > R R B2 5 ¥ sk ehig &
(+vrRhodamine ; & L # 9 5 495 nm ; k3% 5520 nm)AL &4 ’,}_phalloidin
F oo RGE KL e > e p SR gL Few BBV S ) o

Actin ruffle




(Intermediate filaments) : @@ Fyds K22 543
’ ;f.! SRBHE R ,.._..‘]10 nme &=¢ FiFo ingo Frisg iz I’E'E‘.’%’wm
7 TR ‘*1(14) ) blded b A Bere TL & F §o9 (Keratins) F A e B8R
AR .3?..?%\ Jj RBlrivimentin® B3t 39 5 i > »up B Zdesmin¥?
A SERA T ARG FlEd o

IR ERY Primary Intermediate Filaments in Mammals

IF Protein MW (10-3)* Filament Form Tissue Distribution
NUCLEAR LAMINS

Lamin A Homopolymer Nucleus

Lamin B Homopolymer Nucleus

Lamin C Homopolymer Nucleus

KERATINST

Acidic keratins - Heteropolymers Epithelia

Basic keratins 53- Heteropolymers Epithelia

TYPE III INTERMEDIATE FILAMENTS

Vimentin Homo- and heteropolymers Mesenchyme (fibroblasts)

Desmin : Homo- and heteropolymers Muscle

Glial fibrillary acidic protein Homo- and heteropolymers Glial cells, astrocytes

Peripherin : Homo- and heteropolymers Peripheral and central
neurons

NEUROFILAMENTS

NF-L Homopolymers Mature neurons
NF-M Heteropolymers Mature neurons
NEF-H 110 Heteropolymers Mature neurons

Internexin 66 — Developing CNS

*Intermediate filaments show species-dependent variations in molecular weight (MW).
fMore than 15 isoforms of both acidic and basic keratins are known.




¢ T3 39 (Intermediate filaments) :
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¢ 5% 39 (Intermediate filaments) :
Jﬁ#ﬁdﬁfr’fﬁfﬁﬁ»ﬁ FEE gﬁ:t‘ P30 152 RBL > A HEiES 30 For
BeRdwe iR FE? L eRPPEn? BP0 bl TR HEHRATRS Fep

TNEE o

ek T24m% ¥ L % ¢ .
Hoechst 333427+ m% % &
¥4 > tiwm § ¢ MitoTracker
B RME 2d » Keratin
187¥ FF 3530 Pl R % ¢ SuRA
i# o Scale bar = 20um




#&-] € (Microtubule) :
e 355 d A (UDUlin) B g+ 5 A3 Bl § R H SRS
2523-24nm o
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o Tubulin GTP GDP P Tubulin

8 nm
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Protofilament{



#&| € (Microtubule) :
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#&-] € (Microtubule) :

o g kAT B] F % 4588 Paclitaxel (Taxol) » ¥ 5 &2k ] § s it > R
T RFEAADE R e A A WS s 2 FIRERE T R RICARR 0 IR
o 00 o I KPR AMKE 33 R B ¥ R A(IFITC) L5
& tPaclitaxel} » £ X F % > 327 F dimie p SR i) B B o - BB Eh

e ld KUMASE Bl § §RF A BAREH - mEF MR TP R
BB e | F i o

o. Tubulin B Tubulin

VK

B4 A IR 18 ehCOST ¥ k25 i A
dmie EE RIS 0 A d A B AR 39
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Living Colors™ Subcellular Localization Vectors

e Localize fluorescence to specific organelles or structures in living cells
e Visualize biological processes as they occur
® Dual- or triple-label cells with different fluorescent proteins

Peroxisomes

Mitochondria
Endosomes

Plasma
membrane

Actin & Tubulin —N\ IR N ® e
® e . LR e Nucleus
® EGFP < N G N e Endoplasmic
' : ‘ reticulum
@ EYFP p
@ ECFP

@ DsRed Golgi apparatus

Figure 1. Organelles targeted by Living Colors™ Subcellular Localization Vectors.




Living Colors™ Subcellular Localization Vectors continued

Figure 2. Dual and triple labeling with Living Colors™ proteins. HelLa cells were tran-
siently transfected with pDsRed1-Mito, pEYFP-Tub, and pECFP-Nuc, and were fixed.
The images were taken using Omega filter sets XF35 (propidium iodide) for DsRed1-
Mito, XF104 for EYFP-Tub, and XF114 for ECFP-Nuc; a cooled CCD camera (MicroMax
Interline Transfer Camera, Roper Scientific); and MetaMorph Software (Universal
Imaging Corp.). Individual images were overlaid and pseudocolored. Panel A.
pDsRed1-Mito & pECFP-Nuc. Panel B. pDsRed-Mito, pEYFP-Tub & pECFP-Nuc.

Table I: Living Colors™ Subcellular Localization Vectors

Targeted
subcellular
structure

Color variants
available

Localization
tag or gene

Potential
applications

Endosomes Green, cyan, yellow

Mitochondria Cyan, yellow

Nucleus Cyan, yellow

RhoB

Targeting sequence
from subunit VIII
of cytochrome ¢ oxidase

SV40 T-antigen NLS*;
3 tandem repeats

* Observe movement of
vesicles of endocytic
pathway

* Monitor endocytosis of
labeled receptors or
ligands

e Study normal & disease
state

* Track mitochondrial
dynamics

¢ Study nuclear import

eTrack cell lineage

¢ Monitor cell growth
& division

Product Size

pPEGFP-Actin Vector

pEYFP-Actin Vector

Cat. #

20pug  6116-1

20 g 6902-1

pECFP-Endo Vector

20 pg  6934-1

pEGFP-Endo Vector

20 g 6935-1

pPEYFP-Endo Vector

20 ug  6936-1

pECFP-ER Vector

pPEYFP-ER Vector

20 pg  6906-1

pPEGFP-F Vector
pECFP-Golgi Vector

20 ug  6074-1

20 ug  6908-1

pEYFP-Golgi Vector

20 g 6909-1

pECFP-Mem Vector

20 ug  6918-1

pEYFP-Mem Vector

20 ug  6917-1

pECFP-Mito Vector

20pg  6903-1

pEYFP-Mito Vector

20 ug  6115-1

pECFP-Nuc Vector 20 ug  6904-1

pEYFP-Nuc Vector 20 ug  6905-1

PEGFP-Peroxi Vector

pECFP-Peroxi Vector
20

6931-1

20 pg  6932-1
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H33342 ~ pER-DsRed

8.00 pm § 8.00 pm

8.00 um



PEYFP-actin Anti-tubulin

40.00 pm ~ 40.00 pm

H33342

40.00 pm




Multi-dimensional Live-cell Imaging System

Functions:

1. Provide non-invasive ways to observe and measure
the In situ behavior of gene products.

2. Analysis of the dynamics of proteins
association/dissociations at cellular structures.




Confocal Spectral Microscope ( UV-VIS)




Mode : Scanning and Image Capture

Process Guantify Annotate

e : ik
Faormat ASE ufuly g E Series

Gain PMT 1 Offset PMT 3 Gain PMT 3 Pinhole Offset PMT 2

Mode Functions

Xyz | An image stack is recorded from xy-sections in z-direction. ( 3D)

xzy | Animage stack is recorded from xz-sections in y-direction.

xt A line is recorded several successive times.

xyt  An Xy-section is recorded several successive times.

xzt | An xz-section is recorded several successive times.

An image stack is recorded from xy-sections in z-direction
several successive times.

xyl | An xy-section is recorded at different wavelengths. ( wavelength )

xzl | An xz-section is recorded at different wavelengths.




3D (xyz) series
Continuous scanning

Mode: xyz

Pos:-7.14 pm

Begin: 39.87 pm
X 512 1 End: -50.25 pm
Total: 90.12 pm

Z 166.68 pm

v Begin
v End

|

|

|

|

|
/
== _

o]

Close

50

] COthers... .

(&
- Number of optic sections

Annotate

|
4 View D > Process Quantify
— — — =
» O |v|a|w|T||# s |d |=
Speed Finh < Y > Bedn Fect -=3can || Zoom || Series
4 [====]
L o N . = 112 O {17 2 1%
Obj ||Farmat Single Scan Continuous Phase || Zoom ‘ V ‘ End AvEr Series ignal 8412 Pos

Gain PMT 1 Offset PMT 3 Gain PMT 3 Phase Pinhole Zoom

Offset PMT 2 Bl A




64 ~ 64

Frame-Mode xyt Configuration e

Time-lapse vs. Real Time (movie) 200200
512732

512~ 612
ljl h Ijl min 5 Ijl me E 4 D - 512

rrames: 1024 * 1024
S C L T N I T P R I | =<0 riment: Dev_matrixipublichot] Oxbot Ox... BIETES
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DSCN1510.MOV

Experlment \\Dev matr... !El-

Stack-Mode XYZl Configuration

Series Scan Owverview

64 - 64 Mode: xyzt
100 = 100 Pos:-16.34 pm

200 ~ 200 ; Begin: 34.78 pm

- I End:-16.51 pm
Tz e Total: 51.29 pm
512 512

640 ~ 512

1024 ~ 1024
2048 * 2048
4096 * 4096

7 [Ciose

T Configuration

Z 166.68 pm

¥ Begin
¥ End
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Stacks:
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Traditional Live Cell Observation

Up-right microscope with Water Lens or Inverted microscope




Leica DM IRE2 microscope
enclosed within a computerized CO,-incubator for
Indispensable thermal and mechanical stability

Microincubation
Imaging-Chamber



http://www.major.com.tw/p_1_2_cm_ASMDW.htm
http://www.major.com.tw/p_1_2_cm_ASMDW.htm

Software: MetaMorph System

integrated imagining system for maximized control

R M ETAMORPH:zssssmmesy

Multi-dimensional imaging

3D reconstruction/ deconvolution
Time lapse recording

Z-series acquisition
Morphometry: Cell counting

COE N

J:I"H-"""-"'p_.l-"ﬂ"" |l|l| _1_




I onitoring System

e

L oo s B

— Supporting the Challenge of Discovery?

Stem cell proliferation
Long-term recording
(movie)



Mesenchymal_Stem_Cell_NormalLight.mov
Mesenchymal_Stem_Cell_NormalLight.mov
Mesenchymal_Stem_Cell_NormalLight.mov

famarninzaniy)

CCM-330F

. = CCM-500F

J. 3 Mega Pixels (2048x1536)
Cooled CCD / 1/2 Inch

'Pemer D|V|Ce RT1OC N

5.0 Mega Pixels (2560x1920)
Cooled ccD /213 Inch
Peltler DlVlce RT—1O C

Light Source (FL)

Excitation Filter

| Coollng
Plxel Slze 7 3.45umx3.45ym | 3. 4um X 3 4pm
Field of Viow 707 x 530 pm 870 x 650 ym
Exposure Time 1 6ps X 17 9m|n 1 .Bus x 17. 9m|n
Capturing Interval | 1min - 24h 1min - 24h
Image Format | TIFF/BMP | TIFF/ BMP
Objective Tens | X 10/NA0.22 J X10/NA0.22
kT X 440 | X 360
Light Source (VIS) | White LED - White LED -
‘ ' BuelED |  BluelED |

472.5nm Half band width 30nm

472.5nm Half band width 30nm

Fluorescence Filter

520nm Half band width 35nm

520nm Half band width 35nm

Dichroic Mirror

503nm - 730nm

503nm - 730nm

Focus Adjustment

Remote Control from the Controller

Remote Control from the Controller

PC

WindowsXP Professional SP2

WindowsXP Professional SP2

CPU

Standard Dlsplay

Intel Pentium4, 3.0GHz 512MB and up

SXGA 17" LCD display

Intel Pentium4, 3.0GHz 512MB and up
SXGA 17" LCD display

Camera Unit Dimensions |

W165 x D275 x H165 (8.0kg)

W165 x D275 x H165 (8.0kg)

Controller Dimensions |

W220 x D260 x H120 (6.0kg)

W220 x D260 x H120 (6.0kg)


Mesenchymal_Stem_Cell_NormalLight.mov
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