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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.

Fluorescence probes in the living cells





Some commercial available expression vectors 

for fluorescent proteins: (from BD Biosciences Clontech)

*N-terminal Protein Fusion expression vectors: pDsRed2-N1, pECFP-N1, 

pEGFP-N1, N2, N3, and pEYFP-N1



C-terminal Protein Fusion expression vectors:
pDsRed2-C1, pECFP-C1, pEGFP-C1, C2, C3, and pEYFP-C1 









H33342 pER-DsRed



pEYFP-actin

H33342

Anti-tubulin



Fluorescent Organisms: 
Transgenic GFP mouse
Method for introducing genes into mouse embryos:

DNA injection into fertilized eggs 

(over-expression, multiple copies of GFP transgene)



傳統基因轉殖:
將欲探討的基因直接打入動物的受精卵。

../Transgenic2001/MCB0801.MOV


(cited from Dr. Nagy’s Homepage: http://www.mshri.on.ca/nagy/visual.html)

Fluorescence Stereomicroscopy (Leica MZ FLIII )

Transgenic GFP mouse

GFsP-5





進階生物科技的螢光鼠

http://www.level.com.tw



邰港生技的螢光魚





In vivo electroporation

Effective gene transfer into the embryonic mouse 

brain using in vivo electroporation (Developmental Biology 

240:230-246, 2001)

http://www.frontier.kyoto-u.ac.jp/rc01/in_vivo_electroporation.html

•Transfection Efficiency 

•Apparatus

•Procedures

IVE.pdf
in vivo electroporation.htm
transfection_efficiency.htm
apparatus.htm
procedures.htm


In vivo electroporation •Apparatus

../KyotoU/apparatus.htm


In vivo electroporation





活體動物體內螢光觀察



活體動物體內螢光觀察



A World of Possibilities
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活體動物體內螢光觀察



Cell Vizio by Mauna Kea Technologies

三典科技代理



eXplore Optix Imager from GE
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Fluorescence Optical Applications

• Tumor detection

• Tumor size

• Tumor localization

• Angiogenesis

 Sensitivity

 Quantitation

 Tomograph

y

 Deep tissue

ADME/Tox

Oncology

Area Activity Requirements

• Kinetics

• Gastic Emptying

• Organ screening

 Sensitivity

 Quantitation

 Dynamic imaging Time    (min)
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• Disease progression

• Gene expression

• Protein-protein 

interaction

• Receptor studies

• Antibody labeling

 Sensitivity

 Quantitation

 Multiplexing

Disease 

biology
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Tumor Biology 
Imaging cell surface antigens

 Mice with Lewis Lung 

Carcinoma subcutaneous 

growing tumors

 Injected with Cy5 labeled 

Control (RDG) and Targeted 

(RGD) Agents (100 nm/kg) 

 Scanned 10 min and 16 h 

post injection

 Images acquired using the 

eXplore Optix system

CONTROL AGENT

TARGETED AGENT

10 min                            16 h

10 min                            16 h



Courtesy University of Bergen

Sternum Leukocytes of Tumor Model 

w/Cy5.5
Colonies of leukocytes confirmed ex-vivo



Autofluorescence

 > 3.0 ns

GFP

 = 2.7 ns



Fluorescently labeled ligands, specific and non-specific for a receptor type on 

hepatocytes, were injected & imaged.  ROIs around heart the liver used to 

generate organ-specific fluorescence lifetime and intensity.

Specific

15 min.

Non-specific

15 min.

Specific

30 min.

Non-specific

30 min.

Kinetic Study
Liver targeted agent Courtesy Mattrey and Vera, UCSD



Data Analysis Capability*
Extract advanced information from 2D and 3D datasets

 ROI templates

 TPSF visualization

 Lifetime analysis

 Histogram analysis

*Works-in-progress. Please inquire for expected availability 



What’s next?
Anatomy with Function…

CT

Optical

SpecificityPET



Co-register w/ CT for Precise Anatomical Localization*

*Works-in-progress. Please inquire for expected availability 



Sensitivity &  

Tissue 

Penetration

Quantitation

Fluorescence 

Lifetime

 Less auto-fluorescence… lower 

background… greater SNR

 Greater tissue penetration…enables internal 

organ measurements

 Earlier disease/response detection 

NIR Optimization

Time Correlated Single 

Photon Counting(TCSPC) 

approach

TSCPC 

Depth analysis tool

 Depth localization 

 Flourophore concentration estimation 

accuracy

 Platform for tomography.. Absolute 

concentration quantitation

TCSPC  Endogenous fluorescence differentiation.

 Enables multi tracer & interaction 

applications

 Enables micro-environment interrogation

Benefit Feature Why it Matters

eXplore Optix Summary
3D localization & Quantitation Accuracy







Microtubule Associated Protein (MAP) probes

Cell mitosis

Axon outgrowth



Microtubule Associated Protein (MAP)



A B

GFP-MAP1A Tubulin

Taxol-

treatment

GFP-MAP1A Tubulin

C D

Nocodazol-

treatment



MAP1A-HC MAP1A-LC Tubulin

Taxol

Nocodazol

Taxol Nocodazol



GFP-MAP1A in COS 7 (Taxol 10 M)

590 frames 

(10 sec./frame)

98 min. 20 sec.



GFP-MAP1A in COS 7 (Nacodazol 10 g/ml)

425 frames 

(10 sec./frame)

70 min. 50 sec.



Taxol

98’ 20’’

Nacodazol

70’ 50’’



Nocodazol treated Cotransfected DsRed-MAP1a + YFP-Tubulin

COS7 cell                                       10 second / frame, total 216 frames, 36 min

2 216 1 215

DsRed-MAP1a YFP-Tubulin



0 min 36 min

0 min 36 min

DsRed-

MAP1a+

YFP-Tubulin

in 

Nacodazol-

treated 

COS7 cell

10 s / frame, 

total 216 

frames, 36 min



EB-1 microtubule capping protein 

Microtubule dynamics: plus end capped with GFP-EB-1

(movie from Molecular Biology of The Cell, 4th Ed. 2002)

16_3.mov


EB-1-YFP in process of COS 7 cell



EB-1-YFP  in COS7 cell 2 second / frame, total 151 frames, 5 min



EB-1-YFP in process of Neuro 2A cell



Frame-Mode xyt Configuration
Time-lapse vs. Real Time (movie)

DSCN1510.MOV


Leica DM IRE2 microscope

enclosed within a computerized CO2-incubator for 

indispensable thermal and mechanical stability

CO2 controller

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

1. Multi-dimensional imaging

2. 3D reconstruction/ deconvolution

3. Time lapse recording

4. Z-series acquisition

5. Morphometry: Cell counting



Stem cell proliferation

Long-term recording

(movie)

Mesenchymal_Stem_Cell_NormalLight.mov
Mesenchymal_Stem_Cell_NormalLight.mov
Mesenchymal_Stem_Cell_NormalLight.mov


ASTEC

Real-Time 

Cultured Cell 

Monitoring 

System
弘優科技代理

Mesenchymal_Stem_Cell_NormalLight.mov



