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A PCR Study using Tissue Microdissection Technique in
Formalin-fixed, Paraffin-embedded Specimens
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Jin Ho Sohn, M.D.
Department of Otolaryngology, School of Medicine,
Catholic University of Taegu-Hyosung, Taegu, Korea

One of the most dramatic changes in the study of cancer is the usage of PCR technique
for the research of genetic alterations. However, as the PCR technique amplifies DNA from
small cell populations, there’s always a problem of tissue heterogeneity. If PCR is done in
specimens composed of multiple cell types such as normal epithelial cells, inflammatory cells,
fat cells and cancer cells, the recovered DNA will reflect an average from all cell types and
not the specific DNA of cancer cells. To overcome this problem, tissue microdissection
technique was used in formalin-fixed, paraffin-embedded specimens. PCR was done with
routine 10-u slides of -speeimens after microdissection, which resulted in success. This
technique is useful in DNA studies of small lesions and tissue samples of multiple cell types.
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13 AEES9 FAAY FEAL & AdE
o] itk AAE =39 FAYE FAS
I shetdo] ejeo] B¥E 23 L micro-
ection techniqued ©l&3te MHT H
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Fof 2Fo2 3v, ¥ AFAME FFF/
o2 Y ¥ =22 14 ¥ gd
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P HRES frE ol ¥ ¥
ene £ 33 gazHd}HG o=
natoxylin and eosin §4<¢ & ¥ 4 &2
i 7le] ¥ F 3v4E mountdte control
AHg-3tEA B3 Yo AE microdissection
913t mountdtA] 2kt Mountd EE-S
shtfield microscope® XA microdissec-
g 298 223% $A9 mountdA %L
L5 inverted microscope® #E3ATH
sue microdissection Olympus BH-2 mic-
cope®l ¥ Narishige MO-302 three di-
nsional joystick hydraulic micromanipula-
g o] 83929 (Fig. 1), ©| Narishige col-
ion arm €9 1cc 25G 5/8 Tuberculin sy-

ringeE &3 mountdtA] &4 FHe)N
3= ¥ E scrapedte] FES 739 (Fig.
2), & 50709 BEE A3k 50 w1 diges-
tion buffere] ¥ 1th. Digestion buffere 500
mM Tris, 1mM EDTA, 05% Tween 2022
T4 AATk d7]o] 2.0 ue} proteinase

Fig. 1. A Narishige MO-302 three dimensio-
nal joystick hydraulic micromanipu-
lator mounted to an Olympus BH-2
microscope.

Fig. 2. Prostate carcinoma after microdisse-
ction. Microdissected area equals to
1 HPF (hematoxylin and eosin, X
40).

-79-



EEARE A 8:1, 1997

HPV =450bp

BG=110bp

Fig. 3. Gel electrophoresis of samples amp-
lified with HPV L1 consensus pri-
mers. PCR products of each reaction
were visualized by UV light. The L1
amplification products are visualized
at approximately 450 bp. Lanes 4
and 9, 100-bp ladder; lanes 6 and 8,
laryngeal papilloma samples. Lanes 6
and 8 are positive for HPV, as de-
monstrated by a band at approxima-
tely 450 bp. Lanes 2 and 7 are nega-
tive samples. Lanes 1 and 3 (beta-
globin, 110 bp target) were used to
ensure DNA integrity and eliminate
the possibility of PCR inhibitors.

K (Boehringer Mannheim A}, 16.2 mg/mD &
¥ & EE F, 60CA 4413 incubationdh
I 95Co| A 1583 A& 7hste] DNAE #2&
¥ H 549 &40 =2 standard PCR 4l
A3ttt Fig 32 ¥FfF3oz Fdd
EE oA Sig 22 WYo2 DNAE 32
¥ 5 human papilloma virus& o7 9
3} primer2 L1 consensus primers (Positive
Strand Primer-MY11-5"GCMCAGGGWCATAA-
YAA TGG, Negative Strand Primer-MY09-5’
CGTCCMARRGGAWACTGATC, M=A+C, R
=A+G, W=A+T, Y=C+T& A&std

PCRE 3gom A7ldA FEHe B9
base pairt 9 450-bp°]TH?. Reaction mix-
ture2E 500nMe] L1 consensus primers,
dNTP 2z 200 uM, MgCl, 2 mM, 10XPCR buf-
fer, 2.5unit®] Taq polymerase (Promega) 12|
I 5pul9) samples EF3S F 50 U= THE
2dth. PCR2 DNA Thermal Cycler (Perkin-El-
mer Cetus Instruments, Norwalk, Connecticut,
USA)E Exxd& 95CoA 1%, 55CeA
1¥ 223 72ColA 2839 Aoz 408
Y& AIZ T PEA 2O 2 extensiond §13 72C
9|4 5%3F O incubation 3ATH?. Wgo] F
5¥® F g F o 10 ylE ethidium bro-
mide7t ¥ 15% agarose gelol Zo] 100
Voltol A} A7145E A& F UV transillu-
minator2 $%E o FFE BAIAG

3. 2 o

sk e PPo FREHFFEZFY BEAN
DNAE $%3t9 PCRE & Z3 Fig 39149
Zo] 4FHSZ human papillomavirus®] 3
Ako] FFs|o] 450-bp ¥919] bandE ¥ F
AR I 99 gE FF ZANNE (X2
2d 24 F setde] EejE =4) o9 2
< microdissecton technique ©] &3} 3}
€ ATAAMY ko) FFo] shEdtgTh

i} &

PCRY] ¥go] wa ARG W4 He
o] MEE 7HAILE DNA #4°] 78 A
@ 2y gezFe fA AFM Ao
@ EAFez AFHD e A F Fust
Z2 9] o] A4 (heterogeneity) o|™ 53 &=t
AN F28 2Hoz FAAY Wo 5L &
T8 2% =39 %34 (homogeneity) ]
AR o} AFF AHE A e 7
3tk PCRE °]&% dA7Y A% I3 e
%9 B =Fo] e o= PCR ABL ¥
3t fARY FFe) TYEZ B F
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hybridization® & =2 E& YA 533
E G ENG £ A sdFe A7
E5o] gon® 53] Zhuang TV T2
dol 1Y F setde] Evjg =3 & o]
3 A7 1mm o3t =3E HAHdY
THoE FYAEAAM LOHE RI3Y
AR GA FFMEANAM Y microsatellite
stability & B2t st} A &<l shetde] ¥
d zFA HHE o] microdissection
chniques AHE-X @3 HA=ZZHA DNA
F23to LOH'™E #FsAov 43
g 249 fAe R Adte AHe
A ZEA @rpenue zokel I37)u A
ot gEAe 23 FEe gaMe A4
F 9ol FH9 AFAE, FIAE, EE
Foz Wiyt #3 Fo YE AE F
A4 e 397 8o (Fig. 4). o8& =
< JtiE DNA %39 PCRE &0 o
A 42 DNAE F%< DNAZ oty o
Z9] DNAZF 41d Ae Ze AYA @A
o 53] TFAHE9 loss of heterozygosity
OH) ¢ ATFlA olgg FFolse] AXE
contamination®] €3} LOH7} 23] (mas-
g) H€ F7F gk

ol g EAHE MA37] A3t selective
15

raviolet radiation fractionation', in situ

Loak

). 4. Ad

cinoma of

tumor cells admixed with infiltrating
fibrous tissue (hematoxylin and eo-
sin, X200).

LOH®] Wx7} ¥X] ¢} Zhuang $'9°] B3
g ups} o] F kol A9 contamination
< 9 A8AH microdissection technique
°] 4% PCR 947& A3 AUk
‘Zhuang $'¥& tissue microdissection®l mo-
dified Pasteur pipetteS A3t S pipette
o g Bo 279 FeolgHo2ZN L o}
F Wz dE F dike 23 A5
o AR GA] ol TLY WHo 2 AYdho
Bgtou pipetted o] UF REFG AR
239 AAAN €A FHAE el YA =
% digestion bufferol AHTF =g @L< 9
= zFo] 4A "AA F pipette®] Eo|
ZAF FHAA o]F o] AARYo] o HS
BARHt dEM 4A 78 F A2 ol
@& & tuberculin syringeE A3t ¥ A}
pipette AH&¥ mo @HE FEF F AN
o}. Proteinase K incubation o] @z 3
Rew ol =9 AHH incubation T
74A 8] A|ZERel7b Qe B2 proteinase K|
B85S WA A PPolAnt & 4
TFolME o 50p9 digestion bufferel 5074
AxY 23 A ¥gozH =49
F¥FE Eo12L PCRI 7H8& NS ¥E F
7HA g FFHY HBAE e Ao
a8y 88 ¥ ZAgole, Zhuang $99 B3
9} o] digestion buffer®] ¥ Folx =3
9 AHAE e AHAA ddte ST Al
EPG FPANPS2ZM microdissection ¥
de) BHe 24 = Ao

o] 2} @ microdissection techniques ©] &
By et Tojd 2L ojgF}o2H
71&e BaHY JYE GFd 23 o8
F ASFH A4 FHAH o FdeA Lddte
2T AAH}L FH 2FL TPANNA &
o2 239 FIRAHE FAANA FAARY
a7 2 =80 € Aoz Aggd. VA
ARe ol WHoz FRFANAMS hu-
man papillomavirus®] Z#& % microsatellite
lociol 4] loss of heterozygosity (LOH)E ¥
© 24 replication error phenotype (RER+)

-81-



AN 5

_§ g?s‘}l glql,ﬁ],?,lﬂ.“).

¥ ol tissue microdissection techni-
qued °l&F FARY ATE 2FH AP
ol obF He AU, 9 =% conta-
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