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(ABSTRACT)
Analysis of the Chromosomal Instability
in Epithelial Cells and Fibroblasts of Oral Leukoplakia

Jeong Hwa Kwon, Du Pyo Hong, Ki Yeol Kim, Hyung Jun Kim",
Young Wook Choi®, Mi Heon Ryu”’, Jin Kim’
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Oral squamous cell carcinoma(OSCC) occurs through a multistep process in which accumulated genetic alterations leads
to malignant transformation, Oral leukoplakia is a common premalignant lesion in oral mucosa and the incidence of can—
cer progression into SCC has been reported to be 0~43%, The genetic alterations of oncogenes, tumor suppressor genes
and DNA repair genes occur during carcinogenesis, In order to evaluate the role of epithelial cells in the early stage of
carcinogenesis, we analyzed the alterations of genetic heterogeneity in epithelial cells of oral leukoplakia samples, using
Laser capture microdissection(LCM), The incidence rate of microsatellite instability(MSI) and loss of heterozygosity(LOH)
were analysed from the DNA of epithelial cells from 16 leukoplakia samples using adjacent fibroblasts as a normal
control, In this study, LOH was found in epithelial cells of all 16 cases of leukoplakias while MSI has been observed in
3 cases, Interestingly, the fibroblasts showed LOH and MSI in some cases, which was confirmed by DNA sequencing,
Taken together, this study showed that leukoplakia has multiple genetic alterations in fibroblasts as well as in epithelial
cells, suggesting that interaction between epithelial cells and fibroblasts might be involved in the early step of
carcinogenesis,
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Fig. 1. Laser capture

microdissection of epithelial
cells and fibroblasts from
oral leukoplakia lesions

A, B: Before LCM, C:. After
LCM epithelium, D: After LCM
stroma, E: Microdissected
epithelium F: Microdissected
stroma

cell

Hetero LOH MSI
Fibroblast Epithelial Fibroblast Epithelial Fibroblast Epithelial
(Normal cell (Normal cell (Normal
control) control) control)

Fig. 2. The retention of heterozygosity

D218 120 D21S 1911 D10S 219 (Hetero), the loss of heterozygosity
Case No, 9 Case No, 7 Case No, 10 (LOH) and microsatellite instability
Epithelium Epithelium Epithelium (MSI) are shown in case 7, 9 and 10

N: Normal control, LP: Leukoplakia
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Table 1. Information for 24 microsatellite markers in oral leukoplakia

Locus Marker Related Gene Gene Function
) ) PPI &A4dl &
D3S1286 ANKRD28 (ankyrin repeat domain 28) hnRNP K AAEE ol
3pl4~25 -
D3S1993 TGFBR2 (transforming growth factor, beta 212 ote] A} 24 S
receptor II)
MAST4 (mi 1 i i 2%, i, 9d3s A3 ZA4
5412.3 D5S2072 S : (Imc'rotubu e a}ssomated serine/ o], o o,:—fi_‘? 125k A
threonine kinase family member 4) Z2 M 1T Td
5q22.2 D53421 YTHDC2 (YTH domain containing 2) DNA, RNA ©o]5 UAl £
5q21~23 D5S644 Non—informed Non—informed
1. Atag A w4
SUMO4 2. A2y = A9 AR
D6S264 (SMT3 suppressor of mif two 3 homolog 4) 4% A4
6q25~27 3. Mz 94E =4
IDDM5 (insulin—dependent diabetes mellitus 5) Non—informed
D6S255 Non—informed Non—informed
D8S261 PCM1 (pericentriolar material 1) A& A T E4 gy A4
8p21~23
D8S264 SCZD6 (schizophrenia disorder 6) Non—informed
DI9S162 SLC24A2 (solute carrier family 24, member 2) AE A o) e 43
D9S168 Non—informed Non—informed
1. @9 W 78l o
9p21~22 o TARUYNEE, BLE,
D9S1749 MTAP (methylthioadenosine phosphorylase) PN EE, FSAE
=Y, g
RE AE QohgY Bl
9q32~33 DOS177 Non—informed Non—informed
10g22~23  D10S219 LOC702311 similar to retinoic acid induced 17 Non—informed in human
DEC (Deleted in endometrial carcinoma) A A A £
10q25~26  D10S221
PDZD8 (PDZ domain containing 8) Non—informed
11922.3 D11S1778 Cllorf65 (chromosome 11 open reading frame 65) Non—informed
11922.2 D11S4108 Non—informed Non—informed
13q1111, 12 D13S260 Non—informed Non—informed
. oy e 9 1. . —‘}L\J\%AE‘]L_E . CNIC
17p12~14 DI7S786 PIK3R5 (phosphoinositide—3—kinase, regulatory subunit J. J[Eeasi it phosg)hci]n‘losmde
5, pl01) 3—kinase (PISK—y ) 43}
17q12~14  D17S579  DBF4B (DBF4 homolog B (S, cerevisiae)) AZF7] 5719 M719] 8 #o
D21S190 STCHS (stress 70 protein chaperone, microsome Aol gle oA g &
—associated) 9UF Ao #A4A
D21S1922 Non—informed Non—informed
21q11.1
~211 MAGIL Az W QPgsh AZ Aol
D21S1904 (membrane associated guanylate kinase, WW and Axo]| Tl ’
PDZ domain containing 1) U4 = =
D21S1911 Non—informed Non—informed
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Table 2. The information of the marker, cytogenetic localization and primer sequence of

microsatellite markers

Marker gf;?;r;:gn Primer sequence f\err]rrw]s:r”ar:ﬁre (0)
S TOTATCATTAACTTTATIGATICAG-S s
I R i v :
§ TGGTTTGTTTGTATACTATOATTG 5
e ey ey :
R e .
passor  allLaLL O TOTGAT OO0 5
mson s OO, .
D91S1922 91q11 1~91 1 5'—=ATGCTATCTTGTCAAAATATGTG—3' 50

5'-TGGAAATATATAAACAAATCACTGG—3'
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Hch LOH 23S GAAEE vwste] BkS w113 o] D21S1911914 5415 Ro]l spd we HIE(5/15%,
HAA A 6o (57)9] LOHZF #EE o /M B HEE 33.33%) 5 R THTable 5).
HATHTable 4), FAAF HAEZ vlaste] 2H 8p21~23

919 D8s261(4/16%8, 25.00%) 14 4(47) = 71 B& 4) FYHBE MQDN 0N MSI
9] LoHZF AN oM, AAMA 9p21~22, 11922.2~3, A EZToE ARSI AfEAZ A
21q11,1~21,1 F-oll A Zo] AZEFHATHTable 7). MSIZF #EE S, 73 Rk Ay AlZoAe B
ol ot A Zo A M7 #EE 4971 8 (69) 9
2) FEHErs &I N ZOIMS MS AeH MSIE D173786 F9lollA 2¢l, D5S421, D10S219,
TNk A A MSIE  5q21~23(D55644), D10S221, D11S1778, D21S120, D21S1911 F-lollA 242+ 1
10925~26(D10S219), 11922.3(D11S1778) F-9JolAx 22+ 1 of| 4 A E A TH(Table 5).
o B 34)(31) HHEA e YmA] F-efoA= MSIZ}
HEE A FUTH(Table 4). FYEES NOMNZr MNREMNEZOIN QTN
O 2F HEfH F
3) FyHES MRZNMZ0MS LOH A EL} ARFEAEL FZoA LOHY MSIZF
AN Q2FoZ AREE FuEEE AGRATEdAE ZA$= 179 12)Fom AuA LA MSI, Ad-fEAZo
LOHZ} #EE A=, F3HekEe] % JMI;OML 730l A LOHZF #2E A4 49(3%) A oH oA T A
ot AemAZoA Lour} JeRd 297} 234(139) % LOH7}, AfrEAlEAA MSI7} #EH A= 1] BEE 3]
3 olE A AAEE vwste] BH 21q11.1~21,1 9] TH(Table 5, 6, 7).

Table 3. Clinical and histological data for 16 cases of oral leukoplakia

Case Age Sex Sampling site Pathologic diagnosis
1 29 M Rt. Mn HK and AC
2 43 M Rt. BM HK and AC
3 65 M Rt. Mn HK and AC
4 59 F Lt. Tongue HK and AC
5 62 M Vent, Tongue HK
6 66 M Rt, BM HK with MED
7 70 F Mx HK with MED
8 61 M Rt, BM HK
9 59 F Ant, Tongue HK
10 72 M Lt. Mn HK and AC with MED
1 48 M Rt, BM HK
12 53 M Rt. Tongue HK
13 53 M Retromolar area HK
14 67 M Rt. Tongue HK with MED
15 61 M Lt. Mn HK
16 32 M Retromolar area HK and AC

M: male, F: female, Rt,: right, Lt,: left, Mn: mandibular gingiva,
Mx: maxillary gingiva, Vent,. ventral, Ant. anterior, BM: buccal mucosa,
HK: hyperkeratosis, AC: acanthosis, MED: mild epithelial dysplasia
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Table 4. The frequency of LOH and MSI of epithelial cells in oral leukoplakia according to MSI markers

Epthelial cell/Fibroblast LOH/Normal MSI/Normal
Locus Patients (Cases) Patients (Cases)
3p 1 () 0 (0)
5q 2 (2) 1@
6q 1M 0 (0)
8p 4 (4) 0 (0)
9p 4 (4) 0 (0)
9q 2 (2 0 (0)
10q 1 () 1)
11q 5 (6) 1)
13q 0 (0) 0 (0)
17p 0 (0) 0 (0)
17q 0 (0) 0 (0)
21q 4 (5) 0 (0)

Table 5. The frequency of genetic discrepancy between epithelial cell and fibroblasts of oral leukoplakia
according to MSI markers

Epthelial cell/Fibroblast | Normal/LOH Normal/MS| MSI/LOH LOH/MS|
Locus Patients (Cases) Patients (Cases) Patients (Cases) Patients (Cases)
3p 3(3) 0 (0 0 (0 0 (0)
5q 2 (2) 1) 1) 0 (0)
6q 0 (0) 0 (0) 1@ 0 (0)
8p 0 (0) 0 (0) 0 (0 0 (0)
9p 313 0 (0) 0 (0) 0 (0)
9q 1@ 0 (0) 0 (0) 0 (0)
10q 2 (2) 1(2) 1@ 0 (0)
11q 2 (2) 1@ 0 (0) 0 (0)
13q 1) 0 (0) 0 (0) 0 (0
17p 2 (2) 2 (2) 0 (0) 1@
17q 2 (2) 0 (0) 0 (0) 0 (0)
21q 5 (5) 2 (2) 1) 0 (0)
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Table 6. The frequency of showing the same genetic instability pattern of epithelial cells and
fibroblasts in oral leukoplakia according to MSI markers

Epthelial cell/Fibroblast

Normal/Normal

LOH/LOH MSI/MSI

Locus Patients (Cases) Patients (Cases) Patients (Cases)
3p 9 (10) 4 (4) 0 (0)
59 10 (15) 0 (0) 0 (0)
6q 16 (18) 0 (0) 0 (0)
8p 12 (16) 0 (0) 0 (0)
9p 15 (35) 4 (4) 0 (0)
9q 33 0 (0) 0 (0)
10q 7 (10) 0 (0) 0 (0)
11q 13 (17) 1) 1 ()
13q 1) 0 (0) 0 (0)
17p 5 (5) 1@ 0 (0)
17q 9 (9 0 (0) 0 (0)
21q 16 (31) 6 (5) 0 (0)
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Table 7. The frequency of genetic instability of oral leukoplakia according to MSI markers

Locus \ Case t 2 3 4 5 6 7 8 9 10 N 12 13 14 15 16

3p D3s1286 NI NI [0 NI NI [J NI NI [J NI NI NI NI NI NI NI
D351293 e [ & 1 m [ O @ NI O

5q D5S2072 NI [ NI NI NI [ NI NI NI NI NI NI NI NI
D55421 NI @ NI NI NI A NI NI NI NI NI NI NI
D5S644 NI O B O O 0O o o O N @ N N

6q D65264 OO NI N N N N A N N N [ NI NI NI
D6S255 O O O o o d o d

8p D8s261 HE N OO0 O O0oom0d00OO0OCO0OCdm.m
D8S264 NI NI NI NI NI O O N [O NI NI [J NI N NI NI

9p D9S162 O 0O 0O 0o o o 0o d 0 O NI NI
DYS168 O O O O [ |
D9S1749 O d O e m O e O

9q DYS177 Nt O N Nt B @ Nt B OO N N O NI NIONI NI

10q D10S219 NI O O m O O O B N O N @ N NI
D10S221 NI © NI NI O NI [0 NI N @ N NI NI NI

11q D11S1778 O = Il O NI
D1154108 d O O O W W O N NI

13q DI38260 NI [J NI NI NI NI N N N N N @ N N N NI

17p D173786 O & N1 @ O @ O N N O NI NI

17q D17S579 @ O O O N ® [ NI NI O N [ NI

21q D21S120 NI NI NI ® NI B O O NI NI NI NI NI
D2151922 O o NN O 0O o oo oo d O O
p21si904 O O O O O O O NI NI
D21S1911 A @ @ B O [0 B O 0O O © @ N NI

NI: Not informative, []: Normal epithelium/Normal fibroblast

M: LOH epithelium/Normal fibroblast, B: MSI epithelium/Normal fibroblast

: LOH epithelium/LOH fibroblast, MSI epithelium/MSI fibroblast

> @
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