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Gel Staining  Staining         Reference

solution time                time

3% Nu Sieve agarose 1:10,000 25min 1.

1% GTG agarose / 1 x TAE

10% polyacrylamide 1:10,00045min 2.

17cmx13.5cmx1.5mm / 50mM  Tris-HCl

7.5% polyacrylamide 1:20,000 5-20min 3.

   Staining Conditions in the References
The staining times in the references that use SYBR® Green I are shown in the

table below.  In all cases, SYBR® Green I was used to detect DNA after PCR.

Fig.3-1  Staining Time vs. Fluo-

rescence Intensity for SYBR ®

Green Ι and EtBr

Staining can be effected by the method of adding the SYBR® Green I to the gel

or to electrophoresis buffer in advance (see Reference I.) or by the method of shak-

ing the electrophoresed gel in a SYBR® Green I staining solution (see References

1., 2. and 3.).

To obtain an index of the staining time required by the shaking method, the

relationship between staining time and fluorescence intensity was investigated for

a 5mm-thick 1% agarose gel sample.  The results below show the required shaking

time to be 30-60 minutes, approximately the same as in the conventional (EtBr)

method.

PCR (Polymerase Chain Reac-

tion)
A method used to produce a large
amount of a specific DNA fragment.
Heat-resistant DNA polymerase is
used for DNA replication.
Thermal cycling (high → low →
high) of dsDNA through ssDNA is
repeated to double the amount of the
specific DNA fragment with each
cycle.

0 50 100 150 200 250

Time(min)

M
e
a
su

re
d
 b

a
n
d
 v

a
lu

e
(a

.u
.)

EtBr

SYBR   Green I

20

40

60

80

100

120

140

160

®

Staining Time vs. Fluorescence Intensity

Fig.3-1

a.u.
Arbitrary unit



Application Note No.2

- 6 -

Fig.4 -1  FLA-2000 and UV Trans-

illuminator Comparison
Left     : Image by UV transilluminator
               (312nm)
Right   : FLA-2000

Electrophoresis was carried out on
λDNA/Hind III applied to lanes 1-8
in amounts of 100ng, 10ng, 3ng, 1ng,
300pg, 100pg, 30pg and 10pg.

→See Basic SYBR® Green I Data for
test protocol.

The UV transilluminator detected to only 47.7pg while the FLA-2000 detected

to 4.77pg, a ten-fold difference in detection sensitivity in favor of the FLA-2000.

Detection to 4.77pg was possible using SYBR® Green I with a λDNA/

Hind III sample.

SYBR® Green I provides images of lower background than those ob-

tained with EtBr.

   FLA-2000 and UV Transilluminator Comparison

    SYBR® Green Ι Detection Limit

Fig.4-2  FLA-2000 Detection

Limit
Same sample as in Fig. 4-1

DNA amount of individual bands
(zoomed view)

UV FLA

4.77pg (zoomed view)

Applied  amount

100ng 10ng 3ng 1ng 300pg 100pg 10pg30pg

1.16ng 116g 34.9pg 3.49pg 349fg11.6pg 1.16pg 116fg

4.18ng 418pg 125pg 41.8pg 12.5pg 4.18pg 1.25pg 418fg
4.78ng 478pg 144pg 47.8pg 14.4pg 4.78pg 1.44pg 478fg

8.99ng 899pg 269pg 89.9pg 26.9pg 8.99pg 2.69pg 899fg
13.5ng 1.35ng 405pg 135pg 40.5pg 13.5pg 4.05pg 1.35pg
19.4ng 1.94ng 582pg 194pg 58.2pg 19.4pg 5.82pg 1.94pg
47.7ng 4.77ng 1.43ng 477pg 143pg 47.7pg 14.3pg 4.77pg

DNA Detection Sensitivity Using SYBR ® Green Ι

Fig.4-2

Fig.4 -1
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Here is a tip on using the MacBAS analysis software for the FLA-2000 you may

find useful.

A.1  With MacBAS it's easy to display data in a color that simulates SYBR®

Green I.  Just change the color by the following procedure.

Open the SYBR® Green I image, pull down the Image menu, choose Color

Type*1 and then choose Green.

You will get a color display simulating SYBR® Green I.

To open image
choose File and then Open...

*1  The initial Color Type setting
when the image is opened is
Negative Gray.

After choosing Brightness/Contrast*2 from the Image menu, choose Linear...

You will then be able to get a prettier image by using the Change Curve dialogue

to adjust the gradation*3, as explained below.

*2 The initial Brightness/Contrast
setting when the image is opened
is Sigmoid.

Select this

A histogram of the currently
opened image is displayed
here.  Refer to it when erasing
background noise.

Move the cursor onto the grada-
tion bar and drag it to the left and
right with the mouse. The image
gradation changes automatically
with cursor movement.

After you've made the adjustment ,
click here to set the gradation.

Q.1  I used the FLA-2000 to read out a sample prepared using SYBR® Green I

but would like to get a green image that is more appropriate for SYBR® Green I

than the current gray-scale image.  Any suggestions?

Flow of the analysis

•Open ima ge
•Adjust ima ge for

easier vie wing

*3 This adjustment changes only the
displayed image and has no effect
on the image data during quantifi-
cation.

One-Point Advice on Analysis Using MacBAS

•Quantify

•Print

•Use data with other

software

•Save data

•Terminate



Application Note No.2

References

1. Schneeberger, C., Speiser, P., Kury, F., Zeillinger, R. Quantitative detection of

reverse transcriptase-PCR products by means of a novel and sensitive DNA

stain.  PCR Methods and Applications 4: 234-238 (1995)

2. Piatyszek, M.A., Kim, N.W., Weinrich, S. L., Hiyama, K., Hiyama, E., Wright,

W.E., and Shay, J. W. Detection of telomerase activity in human cells and tu-

mors by a telomeric repeat amplification protocol (TRAP), Methods in Cell

Science 17: 1-15 (1995)

3. Karlsen, F., Steen, H. B., Nesland, J. M.  SYBR Green I DNA staining in-

creases the detectionå sensitivity of viruses by polymerase chain reaction, Jour-

nal of Virological Methods 55: 153-156 (1995)

4. Farrelly, V., Rainey, F. A., Stackebrandt, E. Effect of genome size and rrr gene

copy number on PCR amplification of 16S rRNA genes from a mixture of bac-

terial species, Applied and Environmental Microbiology  61: 2798-2801 (1995)

5. Kishida, T., Tamaki, Y., Kuroki, K., Fukuda, M., Wang, W., PCR amplification

of D2S44 (YNH24) alleles, Jpn. J. Legal Med.  49: 299-303 (1995)

6. Schmidt, D. M., Ernst J. D.  A fluorometric assay for the quantification of RNA

in solution with nanogram sensitivity, Anal. Biochem. 232: 144-146 (1995)

7. Law, J. C., Facher, E. A., Deka, A. Nonradioactive single-strand conformation

polymorphism analysis with application for mutation detection in a mixed popu-

lation of cells, Anal. Biochem. 236: 373-375 (1996)

8. Skeidsvoll, J., and Ueland, P. M. Analysis of double-stranded DNA by capil-

lary electrophoresis with laser-induced fluorescence detection using the mono-

meric dye SYBR Green I , Anal. Biochem. 231: 359-365 (1995)

SYBR  is a registered trademark of Molecular Probes Inc.
MASS  is a trademark of  LIFE TECHNOLOGIES Inc.

S G - 9 8 / 0 3 - E i - 3 - 1

Editor & Writers

    Kenji  Miura, Ph.D.

    Tohru  Tsuchiya, M.Eng.

    Makiko  Nagashima

    Chiori  Imai

    (Fuji Photo Film Co., Ltd.)

March   1998




