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Fluorescence probes in the living cells

Fluorescent proteins (GFP,YFP, CFP,and DesRed) are ideal
for monitoring gene expression and protein localization in
Vivo, In situ, and in real time.

Fluorescent proteins do not require additional proteins,
substrates, or cofactors for detection.

NEW PRODUCTS

Living Colors” Red Fluorescent Protein

The only red fluorescent protein for expression studies

e Exclusively available from
CLONTECH

e |deal for in vivo, multiple color
labeling

e Virtually eliminates background
fluorescence

¢ Highly specific antibody available

CLONTECH introduces Living Colors® Red
Fluorescent Protein'—the only commer-
cially available red fluorescent protein (RFP)
for expression studies. This unique protein
(DsRed) was isolated from the IndoPacific sea




NEW PRODUCTS

Living Colors” Red Fluorescent Protein..continues

Figure 2. Triple labeling with DsRed1, ECFP, and EYFP. Hela cells were transiently transfected with pECFP-Nuc
(#6904-1), pEYFP-Tub (#6118-1), and pDsRed1-Mito (n/a), which label the nucleus, tubulin, and mitochondria, respec-
tively. The cells were incubated at 37°C for 48 hr, fixed in 3.7% formaldehyde in PBS, and observed by fluorescence
microscopy using a Zeiss Axioskop. The images were taken with 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. The overlap of EYFP and DsRed gives a bright yellow color.
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Figure 3. Excitation and emission spectra for all Living
Colors® fluorescent proteins.




Some commercial available expression vectors
for fluorescent roteins: (from BD Biosciences Clontech)

*N-terminal Protein Fusion expression vectars: pDsRed2-N1, pECFP-N1,
PEGFP-N1, N2, N3, and pEYFP-N1

N-Terminal Enhanced Fluorescent Protein Vectors
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C-terminal Protein Fusion expression vectors:
pDsRed2-C1, pECFP-C1, peGFP-C1, C2, C3, and pEYFP-C1

C-Terminal Fluorescent Protein Vectors
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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
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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
20 pg

20 pg

pECFP-Endo Vector
20 pg

Cat. #

6116-1

6902-1

6934-1

pEGFP-Endo Vector
20 pg

6935-1

pPEYFP-Endo Vector
20 ug

6936-1

pECFP-ER Vector

20 pg  6907-1

pPEYFP-ER Vector 20 ug

6906-1

pPEGFP-F Vector

pECFP-Golgi Vector
20 g

20 ug

pEYFP-Golgi Vector
20 pg

6074-1

6908-1

6909-1

pECFP-Mem Vector
20 pg

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

pPEYFP-Nuc Vector 20 ug

6905-1

PEGFP-Peroxi Vector

20 pg  6932-1

pECFP-Peroxi Vector
20

6931-1
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Immunocy iIcal staining of transfected COSY7 cells

GFP-MAP].A HC Myc-LC (Rhodamine)

a-Tubulin (amca)




Nocodazol treated COS 7 cells co-transfected DsRed-VAP LA +
YFP-Tubulin 10 second / frame, total 216 frames, 36 min

v -

DsRed-MAP1la YFP-Tubulin
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Fluorescent Organisms:
Transgenic GFP mouse

Method for introducing genes into mouse embryos:
DNA injection into fertilized eggs
(over-expression, multiple copies of GFP transgene)

@ MICROINJECTION of @ GENE TRANSFER inlo
— cloned DNA inlo |

ES cells with cloned DNA
zygoles or by infection

selection, characterization

ES-chimaera formation

g

| Mice carrying foreign genes | |

__.n'
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Inject foreign DNA
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Pronuclei <[
Fertilized mouse egg prior
to fusion of male and

female pronuclei B
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../../../Transgenic2001/MCB0801.MOV

Transgenic GFP mouse

(cited from Dr. Nagy’s Homepage: http://www.mshri.on.ca/nagy/visual.html)
Fluorescence Stereomicroscopy (Leica-MZ FLIII )




Transgenics
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http://www.level.com.tw
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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
associlation/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 Xxy-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
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Time-Series

Line-Mode , xt*

Frame-Mode ,,xyt*

Stack-Mode ,,xyzt*
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Traditional Live Cell Observation

Up-right microscope with Water Lens. or Inverted microscope




Computerized Fluorescence Inverted Microscope
Leica DM IRE 2 HC

Objectives :
The best axial and laterial resolution
Optimized correction for cell-imaging

HCX PL-APO 10x/0.40 Ph 1
HCX N Plan L20x/0.40 Ph 1, 0-2 mm corr

Universal Microscope Controller HCX PI-Fluotar L40x/0.60 Ph 2, 0-2 mm corr
with HCX PL-APO 100x/1.35 OIL Ph 3

Remote Control Knob


http://www.major.com.tw/p_4_1_ASMDW.htm
http://www.major.com.tw/p_4_1_ASMDW.htm
http://www.major.com.tw/p_1_2_cm_ASMDW.htm
http://www.major.com.tw/p_1_2_cm_ASMDW.htm
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Computerized Fluorescence Inverted Microscope

Fluorescence Filters
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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

iIntegrated imagining system for maximized control

R M ETAMORPH:zssssmmesy

Multi-dimensional imaging

3D reconstruction/ deconvolution
Time lapse recording

Z-series acquisition
Morphometry: Cell counting
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O A i R LN ke
Core Laboratory for Confocal Scanning Microscope

1. the manual for confocal microscpes
2. protocols for iImmunocytochemistry and cellstaining

3. Service reqgulations

%‘;%%J‘ ?%ﬂ%%%‘fﬁﬂ’{ v NN ?i%‘fﬁ?'”\/},%,ﬂ o

1. Training Workshops
2. \Vectors
3. Virtual Cell Bank


http://host.cc.ntu.edu.tw/biotech/core3-1.htm
http://www.cgm.ntu.edu.tw/chinese/9/index.html
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KEFT R PRI (295299 K3t 1491 =)

i ERE # B3 &P
4 GPBBRL mYT XX pGolgi-CFP vector

2 APER, o B3R pDsRed monomer N-1
1EmFL ¥ o4 H33342 dye, pEYFP-tubulin
i Qrmg_l i #fﬂé%ﬁ. FITC/TRITC 2nd Antibodies
AR ) LE Neuro2A cell line
%:}i“r Hrok & PPNT, pEYFP, pECFR.vectors
ELY ¥ M % PEYFP, pECFP veetors
FR R Golgi-CFPvector
-l R pTimer vector

4 it ep 3E 5 52 pDesRed?2 vector
LY FhRE PEYFP-tubulin vector
20 B PEYFP-tubulin vector
2EEH F & A pGolgi-CFP vector
3 Lo 3R 9 5 PEYFP-tubulin vector
- g PEYFP, pECFP vectors
4 b oo HEM PEYFP-tubulin vector
poft i) Rantad pPEYFP-actin vectar



