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ABSTRACT

From 1998 to 1999, 20 cases of resected liver tissue in the Department of Patholology of
National Taiwan University Hospital were studied for their tissue genomic type in the paraffinized
sections. All these 20 cases were successful to extract their tissue DNA and typing by the
Amplitype® PM PCR Amplification and Typing Kit.

The Amplitype® PM PCR Amplification and Typing Kit is a very powerful and useful tool to
identify the individual genetic pattern in forensic fields. By using the application of Amplitype®
PM PCR Amplification and Typing Kit, we demonstrate a clinical, practical way to resolve the
problems of genomic typing in the paraffinized tissue in the forensic pathology. Also, it is a
quickly, easy, specific and scientific way to perform in the molecular laboratories within 3 days.

In conclusion, it is possible to resolve the clinical and medicolegal problems of genomic
typing in paraffin-embedded biopsies by using the Amplitype® PM PCR Amplification and Typing
Kit now.
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INTRODUCTION

One of the most important developments in the field of human identify testing is the use DNA
typing to analyze biological evidence.>? In particular, the powerful GeneAmp Polymerase Chain
Reaction (PCR)? is used to anayze samples which can’t be typed by other methods, such as
samples containing minute amounts of human DNA and very old and/or degraded DNA.*® The
Amplitype® PM PCR Amplification Typing Kit is a commercially available human identify testing
product based on the reverse dot blot typing technology® for forensic casework analysis.’**

Currently, most identified human materias for genomic typing are blood, muscles and bones.
However, the majority of human tissue studied in the field of forensic pathology are fixed and
paraffinized sections. If there are not other tissue available, paraffinized tissue is the only way to
identify victim’'s genomic type. In addition, mixed up tissue specimens during the processing for
microscopic examination do occur accidentally. If there is any question, the differentiation of
which is which is very critical and important. The histological findings are skillful and useful to
distinguish the mixed up, however, it is impossible or doubtful to completely separate these mixed
up tissue specimens.

In order to evaluate the possibility of genomic typing in paraffinized tissue, we design this
study to explore the way to perform by application of Amplitype® PM PCR Amplification Typing
Kit in our forensic pathological laboratories and set up a quick, scientific method for future further
application in these kinds of situation.



MATERIALS AND METHODS

Histology:

Twenty cases of patients with resected liver specimens were collected and studied from 1998-
1999. The specimens includes the snapped blood present in the resected liver, the fresh frozen
liver tissue and formalin-fixed paraffin blocks. The paraffinized sections were stained with
routine hematoxylin-eosin staining.  Then, they are observed under the microscope and recorded.

DNA Isolation:

The snapped blood DNA was extracted by Genomix Kit. DNA from paraffin-embedded
tissue was isolated by 4-hour incubation of six 10 nm sections, without deparaffinization, in 100 m
10 mM Tri.HCI, pH 8.3, 0.5% Tween 20, and 1 mM EDTA 10% proteinase-K (wt/vol) at 56°C,*
followed by a 10-minutes incubation at 100°C to inactivate the proteinase-K. The tubes were
centrifuged directly while the samples were hot to attain a proper separation of the liquid and solid
phases. Theliquid phase was carefully decanted through the solid paraffin residue.

Amplitype® PM PCR Amplification Typing Protocols

The extracted DNA was amplified by using DNA thermal cycler 480 with total reaction
volume of reagents supplied in the typing kit in m/tube, up to 100 m plus 2 drops minera oil. The
amplification program was set on 32 cycle. Each step-cycle includes 60 sec 94°C, 30 sec 60°C, 30
sec 72°C with time delay of 7 minutes 72°C. The Amplitype® PM reactions were then verified by
3% agarose gel electrophoresisin minigel electrophoresis apparatus. The amplified DNA was then
proceeding to the DNA hybridization including 1) hybridization of amplified DNA to DNA probe
strips; 2) binding of HRP-SA Enzyme Conjugate to hybridized PCR products; and 3) stringent
wash to remove non-specifically bound PCR products. Color development was performed by using
TBM and hydrogen peroxide.

I nterpretation of Results
The pattern of blue dots from each wet DNA probe stripe was recorded and take photographs.
The results were analyzed.
Amplitype® Genetic Marker Characteristics
LDLR GYPA HBGG D7S8 GC
Chromosomal location 19p13.1-13.3 4¢28-31 11p15.5 7qg22-31.1 4q11-13



Power of discrimination for Amplitype® Genetic Marker Systems
U.S. Caucasian African American U.S. Hispanic  Japanese
0.9954 0.9948 0.9961 0.9938
Evaluation of genomic typein paraffinized sections and compare with it of snapped blood
After genomic typing of paraffinized section, we compare with the previous genomic studies
of snapped blood for its accuracy.



RESULTS

Clinical information and Histology

The 20 cases are 15 males and 5 females, ranged from 31 to 88 years old (mean: 57.05 years).
There are 16 cases of hepatocellular carcinoma, 9 (56.25%) cases with cirrhotic liver among these
16 cases. The others include 2 metastatic adencarcinoma of colorectal cancer, an inflammatory
pseudotumor and a posttranplanted liver cirrhosis.

Amplitype® PM PCR Amplification Typing Results

The Amplitype® PM PCR Amplification Typing results are list as follow:
LDLR GYPA HGBB D738 GC
A B A B A BZC A B A BC

Casel AA BB AB AA AC
Case 2 AB AA AB AA AB
Case3 AB BB BB AA BC
Case4 AB AB AB AA AB
Case5 AB BB BB AA AB
Case 6 AB AB BB AB CcC
Case7 AB AB BB AA BC
Case 8 AB AA AB AB AB
Case9 AB BB BB AB CcC
Case 10 AB AA AB AA AC
Case 11 BB BB BB AA AB
Case 12 BB AA AB AA AB
Case 13 BB AA AB AA BB
Case 14 BB AB BB AB AB
Case 15 BB AB BB AB BB
Case 16 BB AB BB AA AC
Case 17 BB AA BB AA BC
Case 18 BB AB AB AA BC
Case 19 BB AA BB AB AB

Case 20 BB BB BB BB AC



Comparison of Genomic Typing Between Blood and Par affin Sections

Each pairs of polymarker DNA typing in paraffinized section and blood are the same. They
can duplicated each other, i.e., they can be reconstructed and confirmed by the individual genetic
typing of blood. Thetotal genomic typing rate of paraffinized section is 100%.
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DISCUSSION

As aforensic colleague says, “DNA isin everywhere’. Today, DNA typing become a vital
identification card in our society. You can’t destroy it, but the forensic scientist may not find it.
Hence, our study demonstrates that genomic typing in the paraffinized sections is very difficult but
still possible. By using our method, we can do the genomic typing of each paraffinized sections
and are corresponded to the genomic type of snapped blood. These results are very encouraged to
the forensic pathol ogists because they are dealing with paraffinized sections every day. From now
on, they can distinguish which section belongs to whom. Furthermore, they can perform personal
identification from the sections.

Although mismanagement of surgical specimens for diagnostic purposes should be prevented
insofar as possible by good laboratory practices, mixing up labels or double use of numbers can
occur. Problems proceeding from this can be very serious, ranging from being obligated to take
new biopsies to the impossibility of making a diagnosis, for example, in total resections. To
identify mix-up specimens correctly, a method is required that is fast, sensitive, and specific. Sex-
chromosome-specific analysis on sections, such as Barr body counting, is unreliable because of
sections contain mainly partly cut nuclei. In situ hybridization with X-chromosome-specific
probe is limited to cases of different sexes. Chromosome-specific polymorphic microsatellite
markers circumvent this limitation, and these highly polymorphic markers can also be used on
specimens from patients of the same sex. Moreover, this PCR-based PM genetic typing can be
performed on very small amounts of paraffin-embedded tissue. Shibata et al.** had used alele-
specific oligomer probe to specifically detect polymorphism in the HLA DQa region and LDLR
gene after PCR amplification. Because fewer aleles can be detected, this method has a lower
specificity than Polymarker genetic typing.

In summary, our study reveas that genomic typing of paraffinized sections is available,
valuable and practical in forensic pathology. We, forensic pathologists, can give the paraffin
block anew life.

11



12



REFERENCES

1.Von Beroldingen CH, Blake ET, Hinguchi R et al, “Application of PCR to the analysis of
biological evidence.” In:PCR technology, Principles and Applications for DNA Amplification,
Ed. Erilich HA., Stockton Press, Inc., New York, NY, 1989; p209-223.
2.Reynolds R, Sensabaugh G, and Blake E, " Analysis of genetic markersin forensic DNA
samples using the polymerase chain reaction.”, Analytical Chemistry, 1991, 63:2-15.
3.Saiki RK, Gelfand DH, SToffel S, et al “Primer-directed enzymatic amplification of DNA with a
thermostable DNA polymerase.”, Science, 1988; 239:487-491.
4. Higuchi R, Von Beroldingen CH, Sensabaugh GF, et a, “DNA typing from single hairs.” Natural,
1988; 332:543-546.
5.Paabo S, Gifford JA and Wilson AC et al,” Mitochondrial DNA sequences from a 7000-year old
brain.”, Nucleic Acid Research, 1988; 16:9775-9787.
6.Hochmeister MN, Budowle B, Jung J et a,” PCR-based typing of DNA extracted from cigarette
butts.”, International Journal of Legal Medicine, 1991; 104:229-233.
7.Hochmeister MN, Budowle B, Borer UV et a, “ Typing of deoxribonucleic acid (DNA) extracted
from compact bone from human remains.”, Journal of Forensic Science 1991, 36:1649-1661.
8.Sgantila A, Strom M, Budwole B, et a, “ The polymerase chain reaction and post-mortem
forensic indenty testing: application of amplified D12S80 and HLA-DQa loci to the
identification of fire victims.”, Forensic Science International, 1991; 51:700-726.
9.Blake E, Mihalovich J, Higuchi R et al, ” Polymerase Chain Reaction (PCR) amplification and
human leukocyte antigen (HLA)-DQa oligonucleotide typing on biologica evidence samples:
casework experience.” Journal of Forensic Sciences, 1992; 37:700-726.
10. Comey CT and Budowle B, “Validation studies on the analysis of the HLA DQa locus using
the polymerase chain reaction.”, Journal of Forensic Sciences, 1991; 36:1633-1648.
11. Comey CT, Budowle B, and Adams DE et a, “ PCR amplification and typing of HLA DQa
genein forensic samples.”, Journa of Forensic Sciences, 1993; 38:239-249.
12. Limpens J, Beden M, Stad R et a, .” Detection of the t(14;18) translocation in frozen and
formalin-fixed tissue.” Diagnostic Molecular Pathology, 1993; 2:99-107.
13. Shibata D, Namikki T, Higuchi R,” Identification of a mis-labeled fixed specimen by DNA
anaysis.” American Journal of Surgical Pathology, 1990; 14.1076-1078.

13



	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8
	page9
	page10
	page11
	page12
	page13
	page14

