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Identification of prognostic and predictive genomic
markers requires long-term clinical follow-up of pa-
tients. Extraction of high-quality DNA from archived
formalin-fixed, paraffin-embedded material is essen-
tial for such studies. Of particular importance is a
robust reproducible method of whole genome ampli-
fication for small tissue samples. This is especially
true for high-resolution analytical approaches be-
cause different genomic regions and sequences may
amplify differentially. We have tested a number of
protocols for DNA amplification for array-based com-
parative genomic hybridization (CGH), in which rel-
ative copy number of the entire genome is measured
at 1 to 2 mb resolution. Both random-primed ampli-
fication and degenerate oligonucleotide-primed am-
plification approaches were tested using varying
amounts of fresh and paraffin-extracted normal and
breast tumor input DNAs. We found that random-
primed amplification was clearly superior to degen-
erate oligonucleotide-primed amplification for array-
based CGH. The best quality and reproducibility
strongly depended on accurate determination of the
amount of input DNA using a quantitative polymerase
chain reaction-based method. Reproducible and high-
quality results were attained using 50 ng of input
DNA, and some samples yielded quality results with
as little as 5 ng input DNA. We conclude that random-
primed amplification of DNA isolated from paraffin
sections is a robust and reproducible approach for
array-based CGH analysis of archival tumor samples.
(J Mol Diagn 2005, 7:65–71)

Genomic analysis of tumor DNA allows identification of
alterations in sequence and copy number for individual-
ized diagnostic, prognostic, and therapeutic decision
making. This is especially relevant as personalized treat-
ments for cancer patients based on specific genomic

alterations become clinically available. Although DNA ex-
tracted from freshly acquired samples is optimum for
these analyses, it is not always feasible to freeze away
such samples given the constraints of clinical practice.
Thus, having optimized protocols for extraction of DNA
from formalin blocks is a necessary adjunct to recently
developed clinical testing for tumor DNA alterations.

One of the most useful approaches for analysis of DNA
copy number alterations over the entire genome uses an
array-based comparative genomic hybridization (CGH)
analysis of DNA clones at 1-mb resolution.1–3 Current
protocols for array CGH commonly require �g quantities
of high-quality DNA.4 Such material is generally not avail-
able from paraffin sections of formalin-fixed material, es-
pecially when tumors are small or require microdissection
to remove contaminating normal or necrotic elements.

A number of protocols have been reported for extraction
and genomic amplification of archival material for applica-
tion to standard (chromosome-based) or even array-based
CGH, with varying quality of the resultant analyses. Degen-
erate oligonucleotide-primed (DOP) polymerase chain re-
action (PCR)5,6 and genomic representation amplification7,8

have been tested using small numbers of cells with some
success, but tend to preferentially amplify some sequences
over others, and as yet have not resulted in true quantitative
genomic copy number, even using cell lines as test sam-
ples. This type of amplification works satisfactorily for gene-
specific PCR (which does not require uniformity across the
genome), but generally does not yield consistent or com-
plete genomic representation, mostly because of poor DNA
quality and low quantity available from archival formalin-
fixed tumor material.

In this report we demonstrate that consistent high-
quality quantitative results can be achieved by array
CGH after random prime amplification (RPA) and label-
ing. Further, we show that careful attention to quantitation
of the starting DNA from manually microdissected paraf-
fin material is necessary for optimum results.
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Materials and Methods

Samples

Four invasive breast cancers for which both frozen and
formalin-fixed, paraffin-embedded samples were avail-
able were selected from the collection of the University of
California San Francisco Comprehensive Cancer Center
Breast Oncology Program Tissue Core. All samples were
coded. The study received University of California San
Francisco Institutional Review Board approval. Each fro-
zen or paraffin block was reviewed to assure that at least
70% tumor cells were present before sectioning and DNA
extraction.

Manual Microdissection and DNA Extraction
from Paraffin Samples

Microdissection and DNA extraction of paraffin samples
was performed as described previously (http://cc.ucsf.
edu/people/waldman/Protocols/index.html).9–11 Nine con-
secutive 5-�m slides were cut from each block. Slides 2,
5, and 8 were stained with hematoxylin and eosin (H&E)
for a guide, and the remaining six slides were stained
with 0.1% methyl green for manual microdissection. Ar-
eas of tumor were identified on the H&E sections and
then normal and other unwanted regions were scraped
away from the regions of interest using a no. 11 surgical
blade. A small drop of extraction buffer [10 mmol/L Tris,
1.5 mmol/L MgCl2, 50 mmol/L KCl, 0.5% Tween-20
buffer, 4 mg/ml proteinase K (Sigma, catalog no. p2308)]
was placed on the region of interest, which was then
scraped with a no. 15 surgical blade and deposited in 15
�l of DNA extraction buffer per 1000 cells. The microdis-
sected tissue was incubated in a shaking water bath at
55°C for 3 days, adding 0.02 �l of 20 mg/ml proteinase K
per �l of DNA extraction buffer on days 2 and 3. At the
end of the incubation the proteinase K was inactivated by
heating at 95°C for 15 minutes. Samples were then con-
centrated using a Microcon YM-30 column (Amicon Mil-
lipore, Bedford, MA), with elution into deionized water.

DNA Extraction from Frozen Samples

Samples from the same tumors were collected and frozen
in OCT immediately after surgery, and stored at �70°C.
An initial H&E-stained frozen section was examined to
allow trimming of the block for exclusion of nontumor
material. The tumor section was reviewed to have greater
than 70% tumor cells. Ten to fifteen 50-�m sections were
cut and stored at �70°C for DNA extraction. A final 5-�m
H&E section was reviewed for validation of tumor remain-
ing in the block. Genomic DNA was extracted according
to standard procedures using proteinase K digestion and
phenol-chloroform extraction as described previously
(http://cc.ucsf.edu/people/waldman/Protocols/index.html).
Normal DNA pooled from several individuals of the same
sex was obtained from Promega (Madison, WI). This was
used as a reference control because use of paraffin
normal DNA yielded variable and poor quality results.

DNA Quantitation

Extracted DNA was quantitated before and after DNA
amplification by TaqMan real-time PCR using a mix of CA
repeat probes.12 DNA extracted from paraffin sections
showed significant variability when measured by absor-
bance or fluorometry. One �l of sample DNA was ana-
lyzed by quantitative PCR in duplicate. A standard curve
using pooled normal genomic DNA at 30, 3, 0.3, and 0.03
ng/�l (measured by fluorometry) was run in duplicate for
analysis of tumor sample DNA concentration.

Random Prime Amplification (RPA)

RPA was performed with varying amounts of DNA (5, 10,
or 50 ng by quantitative PCR) using components from the
BioPrime DNA labeling system (Invitrogen, Carlsbad,
CA). Test and reference DNAs were combined with 300
ng/�l of random oligodeoxyribonucleotide primers, and
water to a volume of 22 �l, denatured at 100°C for 10
minutes, and then immediately cooled on ice. A 3-�l
mixture of 20 U of Klenow enzyme, 200 �mol/L dATP, 200
�mol/L dCTP, 200 �mol/L dTTP, and 200 �mol/L dGTP
were added and the reaction was incubated at 37°C for
2 hours. Excess nucleotides were removed using the
QIAquick PCR purification kit (Qiagen Inc., Valencia, CA)
and the amplified DNA was eluted in water. The amplified
DNA products were measured by quantitative PCR as
described above.

Degenerate Oligonucleotide Polymerase Chain
Reaction (DOP Amplification)

DNA was amplified by DOP amplification as described
previously.10,11 Briefly, 5 preamplification cycles were
followed by 5 cycles of sequenase treatment, followed by
35 cycles of amplification. The PCR reactions were
cleaned up by Qiaquick PCR purification columns (Qia-
gen) and eluted into water.

Labeling

The entire amplified DNA product, or else 500 ng of fresh
nonamplified DNA, was labeled. DNA was combined with
24 �g of random primers and water to 64.4 �l, denatured
at 100°C for 10 minutes, and immediately cooled on ice.
This was then combined with 15.6 �l of 64 U of Klenow
enzyme, 200 �mol/L dATP, 200 �mol/L dCTP, 200
�mol/L dGTP, 100 �mol/L dTTP, and 75 �mol/L cy-dye
conjugated dUTP, and was incubated for 2 hours at
37°C. Tumor DNA was labeled with FluoroLink Cy3-
dUTP, and reference DNA (used in the two-color array
hybridization) was labeled with FluoroLink Cy5-dUTP
(Amersham Pharmacia, Piscataway, NJ). After labeling,
excess primers and nucleotides were removed using a
Sephadex G-50 column (Amersham Pharmacia).
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Array CGH Hybridizations

Array CGH was performed according to protocols de-
scribed previously.1,3,13 Human Array 2.0 chromium sur-
face arrays were obtained from the University of Califor-
nia San Francisco Cancer Center Array Core (kindly
provided by Donna Albertson and Dan Pinkel). Each
array was composed of 2464 BACs printed in triplicate, at
a resolution of �1.5 mb, representing the entire human
genome. Before use, arrays were UV cross-linked at 1300
mJ in a Stratalinker light box (Stratagene, La Jolla, CA).

Labeled tumor and reference DNAs, generated from
the same amount of input DNA, were combined, 100 �g
(measured by fluorometry) Cot-1 DNA (Invitrogen) was
added, and the mixture was precipitated using 1/10 vol of
3 mol/L sodium acetate, pH 5.2, and 2.5 vol of 100%
ethanol. DNA was initially redissolved in 18 �l of a solu-
tion of 33 �g/�l yeast t-RNA (Invitrogen) with 9% sodium
dodecyl sulfate. This was then thoroughly mixed with 42
�l of hybridization solution consisting of 71% formamide,
14% dextran sulfate, and 2.9� standard saline citrate.
The DNA was then denatured at 73°C for 15 minutes,
incubated at 37°C for 30 minutes, and applied to the
array. The slide was sealed inside a slide box humidified
with 50% formamide/2� standard saline citrate and then
placed on a rocking platform and incubated at 37°C for
48 hours. For uniformity, slides were turned 180 degrees,
hybridization mixture side up, twice per day.

After hybridization, the array was washed twice in 50%
formamide/2� standard saline citrate at 45°C for 10 min-
utes, and twice in phosphate buffer with 0.1% Nonidet
P-40, pH 8.0 (PN buffer) at room temperature for 10
minutes. While the slide was still wet with PN buffer, 100
�l of 3 �g/ml 4,6-diamidino-2-phenylindole in 10% phos-
phate-buffered saline (pH 9) in glycerol was added to the
slide. A 24 � 50-mm glass coverslip (Fisher Scientific,
Tustin, CA) was applied, excess PN and 4,6-diamidino-
2-phenylindole was blotted out, and then sealed along
the edges with clear nail enamel.

Image Capture and Processing

Arrays were imaged using a charge-coupled device cam-
era as described previously.1 Intensity data were acquired
through 4,6-diamidino-2-phenylindole, Cy-3, and Cy-5
channels. The SPOT 2.0 software program (available at
http://cc.ucsf.edu/jain/public) was used to process the im-
age data.14 For each clone, an average single centered
log2 ratio of test intensity over reference intensity was cal-
culated from the three replicate spots on the array.

Array CGH Quality Assessment

Both objective and subjective measures of data quality
were used. The SD of the log2 ratios for whole chromo-
somal arms that were completely gained, lost, or had no
change were calculated. The threshold for determining
gains or losses was defined as log2ratio greater than
0.225 or less than �0.225. This threshold was 2 standard
deviations from the mean, and has been confirmed using

cell lines with known alterations (data not shown). Other
subjective interpretations of quality (noisiness of the anal-
ysis) were also used (see Results).

Analysis

Clones were excluded from analysis when they were
suspected polymorphic clones (http://cc.ucsf.edu/people/
waldman/breast/hwang.polymorphisms.xls) had fewer
than two replicates, or had a SD value greater than 0.3 for
log2ratio. Clones that yielded results in less than 70% of
the samples tested were also excluded from analysis
because they did not perform consistently, presumably
because of printing or hybridization problems.

Concordance between pairs of fresh and paraffin tu-
mors was calculated using a kappa statistic.15 This was
chosen to take into account that these pairs might have
differing degrees of copy number changes. A pair with a
� value greater than 0.6 is considered to be in substantial
agreement, and a pair with a � value greater than 0.8 is
considered to be in almost perfect agreement.

Results

DNA Quantitation

DNA extracted from unfixed (fresh/frozen) tumors and
cell lines showed consistent quantitation when measured
by fluorometry, spectrophotometry (A260), or quantitative
PCR (TaqMan), although absorbance measurements
tended to vary more according to the quality of the DNA
being measured. In contrast, measurement of DNA ex-
tracted from paraffin sections showed large inconsisten-
cies among these analytical approaches. Absorbance
measurements showed the most divergence, although
fluorometry disagreed with quantitative PCR in a number
of samples tested. Further, fluorometry was nonlinear
when measuring concentrations less than 50 ng/�l, and
archival specimens frequently yielded concentrations be-
low this value. Thus, quantitation by PCR was used to
determine the quantity of input DNA for the experiments
reported.

DNA was measured after both random prime and DOP
amplification (Table 1). Amplification of fresh DNA con-
sistently resulted in more product than amplification of
paraffin DNA. DOP amplification resulted in two to five
times more DNA product than RPA. In general, 5 ng of
starting material resulted in a lower yield, but higher fold
increase of DNA than 50 ng, for both amplification pro-
tocols. The size of DNA product from the two amplifica-
tion protocols was evaluated by agarose gel electro-
phoresis (Figure 1). In general paraffin DNA resulted in a
smaller range of DNA size after DOP amplification (Figure
1, lane 4) than after the random prime amplification (Fig-
ure 1, lane 8).

DNA Amplification for Array CGH

Determining the best amplification protocol and the min-
imum amount of input DNA necessary to yield adequate
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array CGH quality required both objective and subjective
measures. Quality was defined by 1) the SD of the log2

ratios of all BACs contained in entire chromosomal arms
that were completely gained, lost, or had no change in
the samples tested; 2) consistent interpretation of small
(�10 mb) regions showing amplification or homozygous
deletion; and 3) interpretation of the overall signal to
noise ratio for the hybridization; this was evaluated by
comparing the overall variability of BAC ratios to the
deviation from zero for clear chromosomal alterations.

Array CGH after random-primed versus degenerate
oligonucleotide-primed amplification was compared us-
ing normal lymphocyte control DNA, fresh-frozen tumor
DNA, and formalin-fixed paraffin-embedded tumor DNA
from the same case (Figure 2). The random prime ampli-
fication yielded almost identical results as the DOP PCR
approach for the fresh normal sample (Figure 2, A and B).
The SD for the log2 ratios of all of the BACS across the
genome (excluding chromosome X) was 0.075 for the

RPA versus 0.089 for the DOP-amplified DNA, similar to
that observed for unamplified control DNA (not shown).
The fresh tumor sample also showed comparable results
with the two approaches, with all changes apparent in both
analyses, and with equivalent noise in the array CGH plot
(Figure 2, C and D). The SD for the average log2 ratios of
chromosome 2, which showed no aberration, was 0.057 for
RPA and 0.082 for DOP amplification. In contrast, random
prime amplification of the FFPE sample yielded a much
better result than did DOP amplification (Figure 2, E and F).
A much lower SD for chromosome 2 was seen for the RPA
versus the DOP amplification (SD 0.086 versus 0.204).
Deletions and amplifications were clearly identified for the
random prime amplified sample, whereas the DOP analysis
showed more scatter and more difficult interpretation of the
chromosome alterations. This same trend was observed
when less than 50 ng was used as input DNA, and the RPA
products were less noisy than the DOP products (data not
shown). Based on these results, random prime amplification
was then used for further experiments designed to deter-
mine the lowest input DNA yielding quality data.

Input amounts of 5 ng, 10 ng, and 50 ng were com-
pared to determine the optimum input threshold (Figure

Table 1. Quantitation of Amplified DNA

Random prime amplification
Input DNA

DOP amplification
Input DNA

5 ng 50 ng 5 ng 50 ng

Fresh DNA A 350 ng* 522 ng 2000 ng 3744 ng
(72�)† (10�) (388�) (74�)

Fresh DNA B 340 ng 860 ng 1861 ng 3307 ng
(68�) (17�) (372�) (66�)

Paraffin DNA 200 ng 412 ng 1372 ng 875 ng
(39�) (8�) (274�) (17�)

* DNA input and product were both measured by quantitative PCR.
† Fold increase.

Figure 1. Agarose 1% gels depicting product from amplification of 50 ng of
DNA by DOP (A) and random prime (B) approaches. Lanes 1 and 6 are size
markers. DNA products in lanes 2 and 7 are from genomic female, lane 3 is
from a fresh-frozen tumor, lanes 4 and 8 are from a paraffin tumor, and
lanes 5 and 9 are from genomic male DNA.

Figure 2. Array CGH using random prime (A, C, E) versus DOP (B, D, F)
amplification with 50 ng of input DNA. Normal genomic male versus female
DNA is shown in A and B, whereas DNA from a fresh-frozen breast tumor
versus female reference is shown in C and D, and results from the same
tumor that was formalin-fixed and paraffin-embedded is shown in E and F.
Log2 ratios for each BAC are plotted according to chromosome position.
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3). The quality of the array CGH analyses were generally
excellent for RPA-amplified fresh tumor samples, ranging
from 5 to 50 ng input DNA (data not shown). However, for
the FFPE samples, the SD for regions 1q (gained), 16q
(lost), and 2q (no change) all decreased with increasing
amounts of DNA (Table 2). The amount of scatter in the
log2 ratio plots also decreased as the paraffin DNA input
increased. Interpretation of deletions and amplifications
was more straightforward when using 50 ng of input DNA.
It should be noted that the quality of the array CGH varied
widely with different tumor samples, and that some
yielded high-quality results with 5 ng input whereas oth-
ers were uninterpretable even with 50 ng input (data not
shown). It is our experience, based on more than 200
samples analyzed, that adequate quality is possible from
archival DNA in �90% of samples using RPA with 50 ng
input DNA.

Comparison of Array CGH for FFPE versus
Fresh-Frozen DNA

Array CGH was compared using DNA isolated from fresh
frozen tumors versus formalin-fixed paraffin blocks in four
different breast tumors (Figure 4). The genomic profiles
for the fresh and FFPE samples were similar in quality,
and were highly correlated. The � statistic was used as a
measure of concordance between sample analyses. Sam-
ples are considered to be in near-perfect agreement when
their � value is greater than 0.80. The average � correlation
value for these four tumors was 0.805. Examples of the
equivalence between fresh and paraffin/amplified DNA are
shown for a complex amplicon on chromosome 17 (Figure
5) and for the whole genome (Figure 6).

Discussion

We have shown that consistent high-quality array-based
CGH analyses can be accomplished from 50 ng of DNA
extracted from formalin-fixed paraffin-embedded tissue
samples after manual microdissection. This protocol re-
quires careful quantitation of DNA by quantitative PCR to
assure adequate input for the random-primed amplification
reaction. The protocol is sufficiently robust that DNA that
has been proteinase K treated and concentrated, without
further extraction or purification, can be used routinely.

Array-based CGH appears to have different require-
ments for DNA quality and quantity than chromosome-

Figure 3. Array CGH plots using 5 ng, 10 ng, and 50 ng of DNA from two
different paraffin-embedded breast tumors versus normal male reference as
input DNA. DNA was random prime amplified, labeled, and hybridized as
described in Materials and Methods. Log2 ratios for each BAC are plotted
according to chromosome position. Note the decreasing scatter with in-
creased starting DNA. However, even lower DNA inputs still show changes
within chromosome 1, 6, 11, 16, 18, and 22.

Table 2. Quality of Array CGH after Random Prime Amplification

FFPE tumor 1, SD* FFPE tumor 2, SD Fresh control DNA, SD

5 ng 10 ng 50 ng 5 ng 10 ng 50 ng 5 ng 50 ng

1q† 0.182 0.156 0.102 0.255 0.197 0.103 0.089 0.086
2q 0.159 0.157 0.089 0.214 0.167 0.077 0.071 0.076

16q 0.119 0.098 0.067 0.223 0.161 0.141 0.066 0.056

* Standard deviation of log2 ratios for all triplicate averages of all BACs included in the specified regions.
† Both tumors showed gain of chromosome arm 1q, loss of 16q, and no change on 2q.

Figure 4. Comparison of array CGH using DNA from fresh-frozen versus
formalin-fixed paraffin-embedded (FFPE) breast tumors. � correlations are
calculated for each case. Five hundred ng of DNA (unamplified) was used for
the fresh-frozen tumor and 50 ng of DNA input for random prime amplifi-
cation was used for the FFPE sample.
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based CGH, especially after DNA amplification. DOP
amplification was adequate for array CGH using DNA
extracted from fresh-frozen samples, but yielded poor
results using DNA from formalin-fixed paraffin-embedded
samples. This was surprising because as little as 1 ng of
input FFPE DNA for DOP PCR amplification results in ade-
quate chromosomal CGH. It is likely that the lower spatial
resolution of chromosomal CGH reduces the sequence-
dependent variability because of DOP amplification, while
that variability may be exaggerated using cloned BAC
DNAs as target. Interestingly, the ratio bias sometimes seen
at 1p, 19, and 22 with chromosomal CGH after DOP ampli-
fication was not seen after DOP amplification using array-
based CGH. Although DOP amplification yielded more
product than did RPA, this increase did not translate into
better quality array-based CGH.

Other amplification protocols besides DOP have been
used successfully by others for chromosomal CGH, al-
though not specifically applied to array CGH, from very
small amounts of starting material.6–8,16–19 Stoecklein
and colleagues6 used a procedure termed “SCOMP” for
whole genome amplification of chromosomal CGH.
These results using DNA from normal lymphocytes and
from lymph nodes fixed in formalin were promising. How-
ever, DNA from an FFPE tumor showed classic chromo-
somal CGH artifacts at 1p, 19, and 22, making those
chromosomes and perhaps other regions uninterpret-
able. Lucito and colleagues7,19 successfully applied liga-
tion-mediated PCR to chromosomal CGH, although not
from fixed samples. Other approaches for optimization of

DOP protocols have also been suggested,16–19 although
none have been validated for array CGH with limited
amounts of DNA from FFPE samples.

Paris and colleagues4 and Van Dekken and col-
leagues20 described successful array-based CGH from
FFPE prostate tumor DNA, but required 1 �g of input
DNA. Linn and colleagues21 also successfully applied 2
to 4 �g of FFPE DNA to cDNA arrays and reported similar
results to fresh DNA. Extraction of this quantity of DNA
from paraffin sections is frequently not feasible, espe-
cially when microdissection is needed for preinvasive
malignant lesions. Some investigators have recently re-
ported results from as little as 100 ng of FFPE DNA,22,23

and Daigo and colleagues5 used DOP PCR amplification
of very limited amounts of tumor DNA, but these results
were from smaller arrays, including a commercial array
consisting of 57 oncogenes. The limited number of tar-
gets used in these studies makes interpretation of the
hybridization quality difficult; it appears that their ampli-
fication made interpretation of deletions difficult, and on-
cogene amplification levels may not have been linear. It
was also unclear whether a larger genome wide array
would require more input DNA.

Random-primed amplification of 50 ng FFPE DNA in
our hands generally yielded array CGH analyses that
were as high quality as DNA from the original fresh or
frozen tumors. This is in contrast to array CGH analyses
using 100 ng to 1 �g quantities of FFPE DNA without
amplification. It is likely that the unamplified DNA sam-
ples contain impurities that lead to noisier hybridization
reactions, whereas the random prime amplification pro-
duces freshly synthesized DNA without residual
crosslinking or protein impurities. Careful quantitation of
the FFPE DNA by real-time quantitative PCR was required
for these experiments because of variability resulting
from using too little DNA. Other approaches for quantita-
tion were adequate for DNA from fresh or frozen samples,
but were highly variable (and usually inaccurate) with
DNA from paraffin.

Hybridization bias was not seen for array CGH after
random-primed amplification of FFPE DNA. Such bias,
seen as false ratio changes involving chromosomes 1p,
19, 22, and so forth, is sometimes seen for chromosome-
based CGH with FFPE DNA and DOP amplification. Al-
though the source of that bias is not well understood, it
may be because of differential hybridization of test versus
reference samples to GC-rich regions of the genome,
and this may be exaggerated after biased amplification
of these regions. Array-based CGH may be less sensitive
to these artifacts of hybridization because the BAC tar-
gets are limited in size, and are selected for consistent
hybridization results.

In this study we have shown that we can produce
high-quality validated array CGH analyses from limited
quantities of DNA isolated from FFPE tumor samples.
Real-time quantitative PCR allowed reproducible appli-
cation of our robust protocol, allowing analysis of small
amounts of starting DNA. This approach has been used
routinely to analyze archival tumors at high throughput to
provide accurate high-resolution genomic information
with the potential for direct clinical application.

Figure 5. Comparison of chromosome 17 array CGH using DNA from a
fresh-frozen versus FFPE breast tumor. The log2 ratios for the fresh tumor
(gray) and FFPE tumor (black) show very close agreement. DNA is labeled
as in Figure 4.

Figure 6. Comparison of total genomic array CGH using DNA from a fresh-
frozen versus FFPE breast tumor. Fresh tumor (black squares) and FFPE
tumor (gray squares) show close agreement. DNA labeled as in Figure 4.
Log2 ratio for each BAC is plotted according to chromosome position. Note
the similar levels of high-level amplification on 11q for both samples.
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