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Usefulness of PCR- SSCP for tracing the pathogenesis
of human papillomavirus- associated malignancy

Jae Weon Kim, M.D., Yong Sang Song, M.D., Noh Hyun Park, M.D.,

Soon Beom Kang, M.D., Hyo Pyo Lee, M.D.
Department of Obstetrics and Gynecology, College of M edicine, Seoul National University

Purpose: To set up more simplified detection method for human papillomavirus (HPV)
sequence polymorphism which could be used for the study of HPV-related pathogenesis, route of
infection, and many other epidemiologic studies.

Materials and Methods: One hundred and thirteen cases of uterine cervical tissues
containing HPV 16 DNA confirmed by polymerase chain reaction (PCR) from Korean women
were subjected to investigate the URR gene mutations. PCR-amplified products were sequenced
by the fluorescent dideoxy termination method and opposite strand sequencing was performed as
required. The results obtained from sequencing were analysed to find the most hypervariable
segment which contains the greatest number of variants and subjected to PCR-single strand
conformation polymorphism (SSCP) analysis.

Results: Among the length of nucleotide position (np) from 7175 to 24, we found 60 sites
(60/815=7.36%) of base substitutions. Segment from np 7743 to 24 was the most hypervariable
and contain 20 kinds of variants. In this segment, C-to-T mutation at position 24, G-to-A at
7842, and T-to-C a 7781 were more frequently found than other sites. By comparing
sequencing results with PCR-SSCP, we found 15 patterns distinguishable each other. All of the
mobility shift occurred in the PCR-SSCP pattern could be accounted for by the base
substitutions and nearly al of the DNA sequencing results observed were reflected as alterations
in the PCR-SSCP patterns.

Conclusions: We have assigned the hypervariable segment in one portion of URR which
could be used as PCR-SSCP analysis. Identification of HPV polymorphism by PCR-SSCP is
potentially useful for elucidating a number of epidemiologic questions such as the pathway of
viral spread and so on.
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Table 1. List of primer sequencgs used for PCR-directed sequencing Centri-
and PCR-SSCP analysis of HPV 16 URR _ _ _
N Nuglgoti & Amplimer LsJeg(AF;nnceton separations, Adephia, NJ,
position  size(bp)
For PCR-directed sequencing Speed Vac (Sa
1st PCR GCA GAC CTA GAT CAG TTT CC 7007-7026 vant Instrument, Farmingdale, NY, USA)
TCC TCC TCT GAG CTG TCA TT 646-665 1564 : Sul
ond PCR (50 mM EDTA, pH 8.0(5:1)
URR-1 AAC GAA AAG CTA CAC CCA CC 7089-7108 : 4.75% polyacrylamide gel
GCC AAA AAG CAT GCA ACC GA T7460-7479 371 30W
URR-2 ACC TAC TAA TTG TGT TGT GG 7341-7360 12 ABI 373
ACA AGC CAA AAA TAT GTG CC 7702-7721 380 Sequence (version 12.1 Applied

URR-3 CTT GCC AAC CAT TCC ATT GT  7586-7605
ATA CTA ACC GGT TTC GGT TC 7954-7973 387
URR-4 GTA AAA CTG CAC ATG GGT GT 7834-7853
ACA GCA TAT GGA TTC CCA TC 269-288 360 PCR-SSCP
For PCR-SSCP

TGG CTT GTT TTA ACT AAC CT  7714-7733
TCG GTT CAA CCG ATT TCG GT 35-54 246

Biosystems, Inc. Foster City, CA, USA)

(nuc-
|eotide position, np)
(Table 2). PCR-SSCP
200 bp
7175 24
200 bp
PCR-SSCP
Fig 1. Design of primers for sequence analysis of . PCR-SSCP
HPV . 100 ,

10y DNA  1X PCR buffer(25 mM Tris-HCI pH

URR 8.4, 17 M ammonium sulphate, 8 mM MgCI2, 10 mM
nested PCR (Table 1, Fig. 1) B-mercaptoethanol, 0.02% gelatin) 10 pl,
0.25 M, 100 yM dNTP, 5 unit
(Promega, Madison, W, Taq polymerase . 94 75
USA) PCR 10-25 ng/ul ABI kit , 60 75 , 7 5
20 ul .(Appli- 35
ed Biosystems, Inc. Perkin Elmer Co.) 79 10 _
sense Cydle sequencing 55 10 % SDS10MM
Gene Amp PCR system(model 9600, Perkin Elmer, EDTA 20 p 20 mM NaOH
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Fig 2. Sequencing results and selection of the most hypervariable segment within URR which is well fit to the
requirement of sensitive PCR- SSCP analysis. Shaded portion represent the segment for and analysed by
PCR-SSCP

TAAAATTAAG AAAA CTACACATGG AAATGCCACCCT
- L

(A) ? (8) (C) T
W\W\/‘f& f\_"_“_MYM &MWW

Fig 3. Swquence analysis of PCR products of HPV type 16 URR from uterine cervical tissues. ABI electrpherogram
shows base substitution at nucleotide 24(A)(C to T), 7842(B)(G to A), and 7781(C)(T to C) respectively.
Arrows denote changed sequences which are underlined.

sequencing stop solution (98 % deionized

formamide, 10 mM EDTA, 0.025 % xylene cyanol FF, PCR-SSCP sequencing
0.025 % bromophenal blue)
80 3
. 10% glycerol 6% polyacrylamide 3
ml , 4 50w 4
. Gel  vacuum-heater , Kodak
X-Omat AR film(Eastman Kodak, rochester, NY) 307 43 (14.0%),
-70 10 36 125 70 (56.0%) HPV 16
DNA band DNA . HPV 16 113
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Table 2. DNA sequence analysis of HPV 16 variants from nucleotide positions

7743 to 24.
Nucleotide position ﬁ]in;fgl)es
TT 7T T T T T T TTTTT 7777

7777777 78888888188289 %
PAIS ™ 5 5 416829 326281609 04423 4N
Reference T T C T CACGTGGCGTCACATTCC36 319
vefignt 1 po - —— — — — —— G —— — — — — — 5 44
veignt2 |—m—————"—"H—"H—"¥——/—(——"#¢.-"7—7""#¥/——Z———————T2 177
vaiant 3 |—m——————————————C T ——— — — 3 26
Vaiant 4 —— — — — — — — —— T T2 17
Veriant 5 |——— — — — — — — A —m———————T7 62
Veriant 6 | ———C — —— —— A—m———————T1 97
Vaiant 7 |—m—— — — — — — — A m———mM83 ——————G T2 17
Veriant 8 |——— —— — — — — A—C——————— T3 26
vaiant 9 ——T - T - ——————— G —— — —— — — 7 62
Variant 10— — — — — — — A—A—-w— T2 17
Veriant 11} — ——C — — — — — A——7MH—7m — ———G——T1 16
Variant 12| — — — — — — — A—A—-A—————— T2 17
vajant 36 - T - T - —-——————GC —— — ———— 3 26
Veriant 14| — ——C — — — — — A——7Mm8m ——— ———TT1 16
vaiant 5)——T7 - T - ——————G ——C —————1 16
vVaiant 16| ———C€ -G —— —A —o —— — — — —— T2 17
Variant 17— G —C — — — — — Ao T2 17
Veriant 18| — ——C — — — — — A—C— —————— T1 16
vVaiant 19— ——C ——A —GA——— —— ————T1 16
vaioant 0} ———C ——T ——A-A————————T1 16

* — identical sequence of reference was obtained a this nucleotide position.

URR bands
. URR
(np 7156 65) 7175 24 SSCP
60 (60/815,
7.36%) Fig. 2( ) 2
np 7743 24 (bp 187) bands
20 (Table 2).
HPV 16 113
1985  Seedorf SSCP bands
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9 (12.9%),

(9.3%)
61
(87.1%), 39 (90.7%)

1 12

(Fig. 3).
np 717
5 7377 11 |, 719
3 73% 16 , 7217
7395 17 , 7310 7521
15 , 7483 7700 9
. 7719 37
22
7743 24

224 bp

7743 24
PCR-SSCP
15 bands
(Fig. 4). SSCP
bands

1 3 14

band
4,58
10, 12

9, 15,
PCR-SSCP
(Table 3).

bands
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PCR- SSCP

PCR-
SSCP
PCR
Fig 4. Single- strand conformation polymorphism(SSCP) analysis of HPV 16
URR region form uterine cervical tissues. The SSCP pattern of
246-bp products are shown here. Lane R, the reference sequence; DNA
lanes 1-20, 20 kinds of variants, lower row represents the SSCP
patterns. Lanes 1, 3, and 14(A); lanes 4, 5, and 8(D); lanes 9, 15(G); 3
lanes 10, 12(H) show similar pattern respectively. Except these, we
found 15 patterns distinguishable each other.
Table 3. Comparison of PCR- SSCP and DNA sequence DNA
analysis of HPV 16 URR variants from nucleotde . bands
positions 7743 to 24. DNA
Mutation pattern DNA , DNA
PCR-SSCP Pattern B 3
Variant 1 G — '
Variant 3 CT — 113 21
Variant 14 |G —T —T G — HPV 16 URR
PCR-SSCP Pettern D Chan 1) HPV 16 URR
Variant 4 T T 38 Icenogle
Variant 5 A T nm 12
Variant 8 A C T HPV
PCR-SSCP Pattern H )
Variant 9 |—T —T G —
Variant 15 |—T —T G—C—m——
PCR-SSCP Peattern G 246 bp PCR
Variant 10 A —A T SSCP
Variant 12| ——— A —A —A T PCR-SSCP 200 bp 70 95%
. PCR
. SSCP
- (Smg-
le strand conformational polymorphism) Orita
3 con- '
) . ( HPV
formation)
HPV
, HPV-16, -18
3
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