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METHOD OF RAPIDLY QUANTIFYING 
GLOBAL DNA METHYLATION 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] Not applicable 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH OR DEVELOPMENT 

[0002] Not applicable 

REFERENCE TO A MICROFICHE APPENDIX 

[0003] Not applicable 

BACKGROUND OF THE INVENTION 

[0004] 1. Field of the Invention 
[0005] This invention is related to a method and assay kit 
for rapidly quantifying global DNA methylation through 
immobilizing DNA by simple dry-capture on the plastic car 
rier folloWed by immunodetection of 5-methylcytosine struc 
ture that is the marker of DNA methylation. 
[0006] 2. Description of the Related Art 
[0007] DNA methylation is an epigenetic modi?cation 
Which is catalyZed by DNA cytosine-5-methyltransferases 
(DNMTs) and occurs at the 5-position (C5) of the cytosine 
ring, Within CpG dinucleotides. DNA methylation is essential 
in regulating gene expression in nearly all biological pro 
cesses including development, growth, and differentiation 
(Laird P W et al: Annu ReW. Genet, 1996; Reik W et al: 
Science, 2001; Robertson K D et al: Nature ReW. Genet, 
2005). Alterations in DNA methylation have been demon 
strated to cause the change in the gene expression. For 
example, hypermethylation leads to gene silencing or 
decreased gene expression While hypomethylation activates 
the genes or increases gene expression. Region-speci?c DNA 
methylation is mainly found in 5'-CpG-3'dinucleotides 
Within the promoters or in the ?rst exon of genes, Which is an 
important pathWay for the repression of gene transcription in 
diseased cells. Global DNA hypomethylation is likely caused 
by methyl-de?ciency due to a variety of environmental in?u 
ences, and has been proposed as a molecular marker in mul 
tiple biological processes such as cancer. It is Well demon 
strated that the decrease in global DNA methylation is one of 
the most important characteristics of cancer (Feinberg A P et 
al, Nature, 1983; Gama-Sosa M A et al, Nucleic Acids Res, 
1983). Thus the determination of global methylation in can 
cer cells could provide very useful information for the detec 
tion and analysis of this disease. Many methods for the detec 
tion of global DNA methylation have been developed. These 
methods include: (1) high-performance liquid chromatogra 
phy or thin-layer chromatography analysis (Breter H J et al: J 
chromatogr, 1976; Wagner I et al: Biochim Biophys Acta, 
1981; Leonard S A et al: J chromatogr, 1993). In the analysis, 
DNA is digested into single nucleotides and total genomic 
5-methylcytosine is quanti?ed; (2) immunohistochemical 
staining in Which tissue section is stained With anti-5-meth 
ylcytosine antibody to detect 5-methylcytosine positive cells 
(HemandeZ-BlaZqueZ F J et al: Gut, 2000; Piyaphilake C J et 
al: Dis Markers, 2005); (3) dot blot assay in Which DNA is 
dot-blotted onto a nitrocellulose membrane folloWed by 
immunodetection of methylcytosine (Oakeley E J et al: Proc. 
Natl.Acad. Sci. USA, 1997; Tao L et al: Toxic. Sci, 2005); (4) 
methyl accepting capacity or radiolabeled methyl incorpora 
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tion (RMI) assay in Which DNA is incubated With 3H-S 
adenosylmethionine (3H-SAM) in the presence of methylase 
and RMI is inversely related to the degree of DNA methyla 
tion. (Wu J et al: Proc. Natl.Acad. Sci. USA, 1993; Belinsky 
S A et. al: Proc. Natl. Acad. Sci. USA, 1996); (5) analysis of 
repetitive DNA element methylation by PCR (Yang A S et al: 
Nucleic Acids Res, 2004). HoWever these methods are labor 
intensive, time-consuming, or are not quantitative, or require 
large amounts of DNA (>250 ng) as the starting material for 
measurement, or rely on the use of expensive equipment and 
radioisotope reagents. These disadvantages lead to cost-inef 
fectiveness, loW throughput and inconvenience for routine 
application in most health and medical institutions. Thus, 
there is a need for establishing a method to improve the 
detection of global DNA methylation. 

BRIEF SUMMARY OF THE INVENTION 

[0008] The present invention provides an improved method 
and kit Which rapidly quantify global DNA methylation 
through immunodetection of 5-methylcytosine structure 
comprising the step of: 
[0009] 1) Isolation and puri?cation of DNA from biologi 

cal materials; 
[0010] 2) Coating of the plastic carrier With the nucleic acid 

binding substance; 
[0011] 3) ImmobiliZation of DNA by dry-capture on the 

plastic carrier Which is coated With the nucleic acid binding 
substance; 

[0012] 4) Detection of 5-methylcytosine structure con 
tained in the DNA With the anti-5-methylcytosine speci?c 
antibody; 

[0013] 5) Detection of anti-5-methylcytosine antibody With 
the secondary antibody conjugated With label molecules; 

[0014] 6) Fluorescent or color development of antibody 
conjugated With label molecules and quanti?cation of ?uo 
rescent or color intensity. 

[0015] Thus the invention alloWs a rapid quanti?cation of 
global DNA methylation to be achieved. The invention is 
based on the ?nding that nucleic acid binding substances 
coated on the plastic surface can more rapidly and conve 
niently enhance DNA immobiliZation and retention on the 
plastic surface in a simple dry-capture manner at appropriate 
temperature. The invention is also based on the ?nding that 
the immunodetection of 5-methylcytosine can be quantita 
tively achieved through speci?c antibody recognition fol 
loWed by color or ?uorescence development and measure 
ment. Therefore the method presented in this invention 
signi?cantly overcomes the Weaknesses existing in the prior 
technologies and enables global DNA methylation to be 
quanti?ed rapidly and ef?ciently. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] FIG. 1 shoWs a diagram of the rapid process for 
quantifying global DNA methylation. The process involves: 
(l) coating of plastic carrier With nucleic acid binding sub 
stance; (2) immobiliZation of DNA by dry-capture on the 
glass or plastic Well Which is coated With nucleic acid binding 
substance; (3) detection of 5-methylcytosine structure con 
tained in the DNA With the anti-5-methylcytosine speci?c 
antibody; (4) detection of anti-5-methylcytosine antibody 
With the secondary antibody conjugated With label mol 
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ecules; and (5) ?uorescent or color development of antibody 
conjugated label molecules and quanti?cation of ?uorescent 
or color intensity. 
[0017] FIG. 2 shows the effect of different nuclei acid bind 
ing substances on detection of global DNA methylation. The 
experiment was carried out as described in Example 1. 
[0018] FIG. 3 shows effect of different buffer on detection 
of global DNA methylation. The experiment was carried out 
as described in Example 2. 
[0019] FIG. 4 shows that the dry-capture more ef?ciently 
increase detection of global DNA methylation. The experi 
ment was carried out as described in Example 3. 
[0020] FIG. 5 shows the quanti?cation of global DNA 
methylation in normal and cancer cells. The experiment was 
carried out as described in Example 4. 

DETAILED DESCRIPTION OF THE INVENTION 

[0021] The present invention provides a method and kit for 
rapidly quantifying global DNA methylation through immo 
biliZing DNA by simple dry-capture on the plastic carrier 
followed by immunodetection of 5-methylcytosine structure 
that is the marker of DNA methylation. A basic outline of the 
method presented in this invention is described in FIG. 1. This 
method is particularly useful for rapidly completing a global 
DNA methylation assay in a short time. This method is also 
particularly useful for quantifying global DNA methylation 
in a high throughput format. 
[0022] According to the method of this invention, DNA 
could be isolated by lysis of cells with lysis buffer containing 
a sodium salt, Tris-HCl, EDTA and detergents such as sodium 
dodecyl sulphate (SDS) or cetyltrimethylammonium bro 
mide (CATB). Tissue fragments should be homogeniZed 
before lysing. For example, disaggregating of tissue frag 
ments can be performed by stroking 10-50 times, depending 
on tissue type, with a Dounce homogeniZer. DNA can be 
further puri?ed by mixing with a high concentration of 
sodium chloride and then adding into a column pre-inserted 
with a silica gel, a silica membrane, or a silica ?lter. The DNA 
that binds to the silica matrix is washed by adding a washing 
buffer and eluted with TE buffer or water. DNA can also be 
isolated and puri?ed by using commercially available DNA 
extraction kits such as QiaAmp blood or tissue kits. The 
starting materials for DNA extraction can be from various 
species including, but not limited to, fresh tissues, froZen 
tissues, formalin ?xed and para?in embedded tissues, body 
?uids, and cultured cells. 
[0023] The puri?ed DNA can be then immobilized on the 
plastic carrier which is coated with nucleic acid binding sub 
stance. The carrier should be polystyrene plastic with high 
hydrophobic properties and could be in various siZes and 
forms including, but not limited to, 8-we1l strip, 12-well strip, 
16-well strip, 32-well strip, 48-well strip or microplate, 
96-we11 microplate, 384-well microplate, 1516-well micro 
plate, microscopic slide, and microarray slide. A nucleic acid 
binding substance can be selected from the epoxy silane, 
carbodiimide, dicyclohexylcarbodiimide, N-hydroxysuccin 
imide, p-nitrophenol and poly-L-lysine. Preferably, poly-L 
lysine is used for coating the plastic carrier. Coating of the 
substance can yield a dense layer of amine groups for initial 
ionic attachment of the negatively charged phosphate groups 
in the DNA backbone. The DNA can subsequently be 
attached covalently to the carrier. A 0.01% poly-L-lysine 
solution is prepared by diluting 0.1% of poly-L-lysine solu 
tion (Sigma) with water and PBS at the 1:10 ratios. For 
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multi-well microplate or strips, 150 [1.1 of 0.01% poly-L 
lysine solution is added into the well and incubated at room 
temperature for 2 h. After washing with water, microplate or 
strips can be dried at 37° C. or room temperature. For the 
plastic slide, 200 ml of 0.01% poly-L-lysine solution is 
poured into glass slide box and the slide is then put in the box 
to soak at room temperature for 1 h. Excess liquid from the 
slide is removed by spinning the rack of the slide on microtiter 
plate carriers at 300-500 rpm. The slide is then dried at 400 C. 
for 20-30 min. 

[0024] The plastic carrier coated with poly-L-lysine should 
be stored at least 14 days to become highly hydrophobic and 
then can be used for DNA immobiliZation. For multi-well 
microplate or strip, Puri?ed DNA is diluted with water or TE 
buffer at different concentrations and 10-50 [1.1 of DNA solu 
tion is added into the well of the poly-L-lysine-coated multi 
we1l microplate or strip. Preferably, 25-30 [1.1 of DNA solution 
is added into the well to just cover the bottom of the well. The 
multi-well microplate or strip is incubated at 37° C. with no 
humidity for 2 h followed by incubating at 600 C. for 20 min 
to evaporate the solution and dry the well. Preferably, the 
multi-well microplate or strip is incubated at 42° C. with no 
humidity for 1 h followed by incubating at 600 C. for 30 min 
to accelerate dry of the well. For microscopic or microarray 
slide, 0.2-4 [1.1 of DNA solution, depending on the required 
number of spots, is added to each spot area. The slide can be 
incubated at 37° C. with no humidity for 30 min followed by 
incubation at 600 C. for 5 min or incubation at 42° C. with no 
humidity for 30 min to dry the spotted area. DNA amount to 
be immobilized can be from 10 to 200 ng, preferably, from 50 
to 100 ng, more preferably, 200 ng. A 200 ng of DNA amount 
would ensure the small fraction of methylated DNA contain 
ing in DNA to be detectable while still allowing high speci 
?city to be achieved. 

[0025] According to the method of the invention, the anti 
body speci?c to the 5-methylcytosine is added and reacted 
with the 5-methylcytosine contained in DNA immobilized on 
the plastic carrier. Before this step, DNA-immobilized plastic 
carrier should be blocked with blocking buffer containing 
1-3% BSA and phosphate salts. The blocking would prevent 
the unspeci?c binding of antibody and thus reduce the back 
ground of ?nal detection. The blocking can be done by adding 
2% BSA solution into the well of multi-well microplate or 
strip, or by soaking the slide in the 2% BSA solution at room 
temperature or 37° C. for 1-2 h. The plastic carrier is then 
washed with the washing buffer comprising Tris-saline and 
0.05% tween-20 preferably comprising phosphate saline and 
0.1% tween-20. Once the washing is completed, the 5-meth 
ylcytosine antibody is added to the plastic carrier. The anti 
body speci?c to the 5-methylcytosine may include mouse 
monoclonal IgG, rat monoclonal IgG, rabbit polyclonal IgG, 
goat polyclonal IgG and sheep polyclonal IgG. According to 
the method of this invention, mouse monoclonal IgG is pref 
erable to use. The antibody can be unconjugated or conju 
gated with biotin, or enZymatic label molecules such as horse 
radish peroxidase (HRP) and alkaline phosphotase (AP), or 
?uorescent label molecules such as cy3, cy5, FITC, or gold 
label molecules, or quantum dot label molecules. The ?nal 
concentration of the antibody added to the plastic carrier 
should be 0.5-1 [1.g /ml. The plastic carrier is incubated at 
room temperature for 1 h or 37° C. for 45 min after adding 
antibody. After incubation, the plastic is washed with wash 
phosphate-saline containing 0.1%tween-20 for 3 times. If the 
conjugated antibody is used, a colorimetric or ?uorescent 
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development can be directly carried out followed by signal 
measurement. If the unconjugated antibody is used, a second 
ary anti-mouse, or anti-rabbit, or anti-goat or anti-sheep anti 
body conjugated With label molecules is added to the plastic 
carrier. The ?nal concentration of secondary antibody can be 
from 0.01 ug/ml to 0.5 ug/ml. The label molecules, depending 
on the requirement of assay, include but are not limited to 
HRP, AP, biotin, ?uorescein (FITC), Cy3, Cy5, rhodamine, 
dynabeads, texas red, Alexa ?uor, BODIPY, captivate ferrof 
luid, cascade blue, beta-lactamase, marine blue, nanogold, 
Oregon green, paci?c blue, and quantum dot. After Washing 
With phosphate-saline buffer containing 0.1% Tween-20, the 
methylated DNA can be quantitatively detected through the 
colorimetric or ?uorescent development. For colorimetric 
development, the solution containing color-forming sub 
strates is added to react With enzymatic label molecules such 
as HRP orAP to yield blue solution or deposit. Other suitable 
color-forming substrates Will be apparent to persons skilled in 
the art. For ?uorescent measurement, ?uorescent intensity is 
directly detected With ?uorescent spectrophotometer, ?uo 
rescent scanner, or ?uorescent microscope. 
[0026] In an assay, fully methylated DNA at 5-cytosine site 
by DNA methylase such as M.Sss I or NY-2A virus DNA 
Which contains about 50% of 5-methylcytosine canbe used as 
the positive control. The Water or TE solution containing no 
DNA can be served as a negative control. 

[0027] According to the invention, all of the components 
for DNA isolation, puri?cation, coating substance of plastic 
carrier, substances for DNA immobilization, and detection 
antibodies are commercially available This invention also 
provides a kit containing all components required for rapid 
quanti?cation of global DNA methylation in a multi-Well 
microplate/ strip format. The kit includes: (a) an mouse mono 
clonal antibody speci?c for 5-methylcytosine structure and 
an anti-mouse antibody conjugated With HRP; (b) a microW 
ell strip or microWell plate coated With poly-L-lysine for 
DNA immobilization; (c) the concentrated Washing buffer 
comprised of phosphate-saline and surfactants; (d) a colori 
metric development solution containing color-forming sub 
strate speci?c for HRP; (e) a positive control; and (h) an 
instruction for conducting an assay according to the method 
of this invention. In one embodiment, the kit further com 
prises of selected components to meet the requirements for 
using different measurement equipments. 
[0028] It has been discovered that the use of the method of 
this invention is able to drastically reduce the cost and time 
required for quantifying global DNA methylaion. It has been 
also discovered that the use of the method of this invention is 
able to alloW global DNA quanti?cation to be much easer and 
more convenient than currently used methods, as the method 
based on this invention can be carried out With regular equip 
ment such as a microplate reader or microscope. It has been 
further discovered that the use of the method of this invention 
enables the quanti?cation of global DNA methylation to be 
performed in a high throughput format and can be completed 
With excellent reproducibility. 
[0029] The method of this invention for quantifying global 
DNA methylation is further illustrated in the folloWing 
examples: 

EXAMPLE 1 

[0030] The experiment Was carried out to compare the 
effect of different nucleic acid binding substance coating on 
the detection of global DNA methylation. Polystyrene 8-Well 
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strips Were coated With 0.01% poly-L-lysine, or 1% polycar 
bodiimide, respectively. After storage at 4° C. for 2 Weeks, the 
coated and uncoated strips Were used for DNA immobiliza 
tion. 30 pl of naturally methylated NY-2A virus DNA at 
different concentrations Were added into the strip Wells. The 
strips Were then incubated at 37° C. for 1.5 h folloWed by 
incubation at 60° C. for 30 min to dry the Wells. The Wells 
Were blocked With 2% BSA solution at 37° C. for 30 min 
folloWed by Washing 3 times. 50 pl of monoclonal anti-5 
methylcytosine antibody Was then added at 0.5 pg/ml and 
incubated at room temperature for 1 h. The Wells Were Washed 
3 times With PBS containing 0.1% tween-20 after the anti 
body solution Was removed. 50 pl of anti-mouse antibody 
conjugated With HRP at 0.1 ug/ml Was added into the Wells 
and incubated at room temperature for 30 min. The Wells Were 
Washed 4 times With PBS containing 0.1% tween-20 after the 
antibody solution Was removed. 100 [1.1 of the color develop 
ment solution containing TMB Was added into the Wells and 
Wells Were observed for 1-10 min for blue color appearance. 
The 1 M HCl or H2SO4 solution Was added to stop the color 
development and the optical density Was measured With a 
microplate reader. As shoWn in the FIG. 2, the highest OD 
values at each concentration point Were observed for poly-L 
lysine coated Wells. 

EXAMPLE 2 

[0031] The experiment Was carried out to compare the 
effect of dry-capture method and conventional immobiliza 
tion methods on the detection of global DNA methylation. 
Polystyrene 8-Well strips Were coated With 0.01% poly-L 
lysine. After storage at 4° C. for 2 Weeks, the coated strips 
Were used for DNA immobilization. With the method of this 
invention, naturally methylated NY-2A virus DNA Was 
diluted with 1x TE buffer. 30 pl of diluted virus DNA at 
different concentrations Were added into the strip Wells. The 
strips Were then incubated at 37° C. for 1.5 h folloWed by 
incubation at 60° C. for 30 min to dry the Wells. With the 
conventional method, 50 pl of diluted virus DNA at different 
concentrations Were added into the Wells and incubated at 
room temperature for 4 h or at 4° C. overnight. The remaining 
solution Was removed after incubation. The DNA-immobi 
lized Wells With both methods Were blocked With 2% BSA 
solution at 37° C. for 30 min folloWed by Washing 3 times. 50 
pl of monoclonal anti-5-methylcytosine antibody Was then 
added at 0.5 ug/ml and incubated at room temperature for 1 h. 
The Wells Were Washed 3 times With PBS containing 0.1% 
tween-20 after the antibody solution Was removed. 50 pl of 
anti-mouse antibody conjugated With HRP at 0.1 ug/ml Was 
added into the Wells and incubated at room temperature for 30 
min. The Wells Were Washed 4 times With PBS containing 
0.1% tween-20 after the antibody solution Was removed. 100 
pl of the color development solution containing TMB Was 
added into the Wells and Wells Were observed for 2-10 min for 
blue color appearance. The 1 M HCl or H2SO4 solution Was 
added to stop the color development and the optical density 
Was measured With a microplate reader. As shoWn in FIG. 3, 
the higher OD values at each concentration point Were 
observed for the Wells in Which DNA Was immobilized by 
dry-capture method than those by conventional methods. 

EXAMPLE 3 

[0032] The experiment Was carried out to examine the 
detection sensitivity of the method based on this invention on 
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the quanti?cation of global DNA methylation. Polystyrene 
8-Well strips Were coated With 0.01% poly-L-lysine. After 
storage at 4° C. for 2 Weeks, the coated strips Were used for 
DNA immobilization. Naturally methylated NY-2A virus 
DNA Was diluted with 1x TE buffer to different concentra 
tions. 30 pl of diluted virus DNA Were added into the Wells at 
the amounts of 2 ng-100 ng/Well. The strips Were then incu 
bated at 37° C. for 1.5 h folloWed by incubation at 60° C. for 
30 min to dry the Wells. The Wells Were then blocked With 2% 
BSA solution at 37° C. for 30 min folloWed by Washing 3 
times. 50 pl of monoclonal anti-5-methylcytosine antibody 
Was then added at 0.5 pg/ml and incubated at room tempera 
ture for 1 h. The Wells Were Washed 3 times With PBS con 
taining 0.1% tWeen-20 after the antibody solution Was 
removed. 50 pl of anti-mouse antibody conjugated With HRP 
at 0.1 pg/ml Was added into the Wells and incubated at room 
temperature for 30 min. The Wells Were Washed 4 times With 
PBS containing 0.1% tWeen-20 after the antibody solution 
Was removed. 100 pl of the color development solution con 
taining TMB Was added into the Wells and Wells Were 
observed for 2-10 min for blue color appearance. The 1 M 
HCl or H2SO4 solution Was added to stop the color develop 
ment and the optical density Was measured With a microplate 
reader. The OD values could be observed for the Wells Which 
contain as loW as 1 ng of methylated DNA. 

EXAMPLE 4 

[0033] The experiment Was carried out to examine the 
effect of the method based on this invention on the quanti? 
cation of global DNA methylation in normal and cancer cells. 
Polystyrene 8-Well strips Were coated With 0.01% poly-L 
lysine. After storage at 4° C. for 2 Weeks, the coated strips 
Were used for DNA immobilization. Genomic DNA isolated 
from MCF-7 and HCT-116 cancer cells and from peripheral 
blood lymphocytes (PBL) Was diluted to 8 pg/ml and 25 pl 
(200 ng) of each genomic DNA Were added into the strip 
Wells. The strips Were then incubated at 37° C. for 1.5 h 
folloWed by incubation at 60° C. for 30 min to dry the Wells. 
An equal amount (200 ng) of naturally methylated virus DNA 
Was used as the positive control. The Wells Were then blocked 
With 2% BSA solution at 37° C. for 30 min folloWed by 
Washing 3 times. 50 pl of monoclonal anti-5-methylcytosine 
antibody Was then added at 0.5 pg/ml and incubated at room 
temperature for 1 h. The Wells Were Washed 3 times With PBS 
containing 0.1% tWeen-20 after the antibody solution Was 
removed. 50 pl of anti-mouse antibody conjugated With HRP 
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at 0.1 pg/ml Was added into the Wells and incubated at room 
temperature for 30 min. The Wells Were Washed 4 times With 
PBS containing 0.1% tWeen-20 after the antibody solution 
Was removed. 100 pl of the color development solution con 
taining TMB Was added into the Wells and Wells Were 
observed for 2-10 min for blue color appearance. The 1 M 
HCl or H2SO4 solution Was added to stop the color develop 
ment and the optical density Was measured With a microplate 
reader. The higher O.D values for PBL DNA Were observed. 

1. A method of rapidly quantifying global DNA methyla 
tion comprising: 

a) immobilization of DNA With a binding buffer onto a 
plastic carrier coated With poly-L-lysine at concentra 
tion of 0.001 -0. 1% by tWo-phase temperature for said an 
appropriate period. 

b) immunodetection of 5-methylcytosine structure con 
tained in the DNA. 

2-8. (canceled) 
9. The method according to claim 1 Wherein said buffer is 

tris-EDTA solution. 
10. The method according to claim 1 Wherein said tWo 

phase temperature is consisting of ?rst phase at 25-42° C. 
folloWed by second phase at 50-75° C. 

11. The method according to claim 1 Wherein said tWo 
phase temperature is consisting of ?rst phase at 37° C. fol 
loWed by second phase at 60° C. 

12. The method according to claim 1 Wherein said an 
appropriate period is from 2 to 4 hours. 

13-19. (canceled) 
20. The method according to claim 1 Wherein said the kit is 

comprised of: 
a) the microWell plate or strips coated With poly-L-lysine. 
b) the concentrated Washing buffer comprising of phos 

phate salt and 0.1% tWeen-20. 
c) the DNA immobilization buffer comprising of Tris-HCL 

and EDTA. 
d) the blocking buffer comprising of phosphate salt and 2% 
BSA 

e) the color development solution comprising of TMB and 
H202 

f) the stop solution comprising of HCl 
g) a positive control from the enzymatically methylated 

genomic DNA or naturally methylated virus DNA 
h) instructions for conducting an assay according to the 

method of this invention 

* * * * * 


