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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



-Tubulin (AMCA)

GFP-MAP1A HC Myc-LC (Rhodamine)

Immunocytochemical staining of transfected COS7 cells



Nocodazol treated COS 7 cells co-transfected DsRed-MAP1a + 

YFP-Tubulin 10 second / frame, total 216 frames, 36 min

2 216 1 215

DsRed-MAP1a YFP-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



綠色螢光豬:將綠色螢光基因轉殖於早期豬胚原核中，

產製出全身均能表現綠色螢光之基因轉殖豬
By 台灣大學動物科技學系助理教授吳信志博士



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.

Multi-dimensional Live-cell Imaging System

Functions:



Leica TCS SP2 

Confocal Spectral Microscope ( UV-VIS )



Mode Functions

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

xzy An image 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.

xyzt
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.

Mode : Scanning and Image Capture



3D (xyz) series 
Continuous scanning

Number of optic sections



Time-Series 

 Line-Mode „xt“

 Frame-Mode „xyt“

 Stack-Mode „xyzt“
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Frame-Mode xyt Configuration
Time-lapse vs. Real Time (movie)

../../DSCN1510.MOV


Stack-Mode xyzt Configuration



Traditional Live Cell Observation

Up-right microscope with Water Lens  or  Inverted microscope



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

HCX Pl-Fluotar L40x/0.60 Ph 2, 0-2 mm corr

HCX PL-APO 100x/1.35 OIL Ph 3
Universal Microscope Controller  

with 

Remote Control Knob

Computerized Fluorescence Inverted Microscope

Leica DM IRE 2 HC

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


Computerized Fluorescence Inverted Microscope

Leica DM IRE 2 HC

Fluorescence Filters

Built-in Four

Microscope 

Filters

• GFP

• CFP

• YFP

• DsRed



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



雷射掃瞄光譜共軛焦顯微鏡核心實驗室
Core Laboratory for Confocal Scanning Microscope 
http://host.cc.ntu.edu.tw/biotech/core3-1.htm

1. the manual for confocal microscpes

2. protocols for immunocytochemistry and cell staining

3. Service regulations

臺灣大學基因體醫學研究中心: 教學資源中心
http://www.cgm.ntu.edu.tw/chinese/9/index.html

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


本中心支援雷射掃瞄光譜共軛焦顯微鏡核心實驗室
共軛焦顯微鏡核心實驗室自90 年啟用服務之至今，共舉辦十一次應用講習與

操作實習會。共計已有798名研究人員參與學習操作。

應用講習與操作實習會 參與人數

第一次講習會（９０年４月） ６６

第二次講習會（９０年１０月） ６３

第三次講習會（９１年４月） ６３

第四次講習會（９１年１０月） ６４

第五次講習會（９２年４月） ６０

第六次講習會（９２年１０月） ６９

第七次講習會（９３年４月） ８５

第八次講習會（９３年１０月） ７９

第九次講習會（９4年４月） 84

第十次講習會（９4年１０月） 115

第十一次講習會（９4年4月） 50



教學資源中心服務記錄表(至95年9月總計 149人次)：
系所單位 主持人 提供物品明細
生命科學院分細所 吳益群 pGolgi-CFP vector

生命科學院分細所 周子賓 pDsRed monomer N-1

工學院醫工所 楊台鴻 H33342 dye, pEYFP-tubulin

工學院醫工所 林峰輝 FITC/TRITC 2nd Antibodies

皮膚科 廖怡華 Neuro2A cell line

醫技所 林淑華 pPNT, pEYFP, pECFP vectors 

病理科 黃佩欣 pEYFP, pECFP vectors

眼科 王一中 Golgi-CFP vector          

口生所 張百恩 pTimer vector            

生化所 張富雄 pDesRed2 vector      

病理科 許輝吉 pEYFP-tubulin vector

分醫所 呂勝春 pEYFP-tubulin vector

生理學科 湯志永 pGolgi-CFP vector      

生化所 張智芬 pEYFP-tubulin vector

藥學系 楊雅雯 pEYFP, pECFP vectors

生化所 林榮耀 pEYFP-tubulin vector

內科 楊泮池 pEYFP-actin vector


