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Microsatellite instability and loss of heterozygosity on chromosome 3p,9p and 14q in renal cell carcinoma
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[ABSTRACT] Objective: To investigate frequencies of microsatellite instability (MSI) and loss of heterozygosity (LOH) in
renal cell carcinoma (RCC),and to discuss the relationship of clinicopathological characteristics of RCC with MSI and LOH.
Methods: Twelve microsatellite markers located at chromosomes 3p, 9p and 14q were selected to investigate microsatellite
alterations (MSI and LOH) in 31 RCC specimens and their paired metastasis specimens by polymerase chain reaction-
polyacrylamide gel electrophoresis-ethylene dibromide (PCR-PAGE-EB) staining and sequencing. Results: The frequency of MSI
could reached 61. 3% and that of LOH could reach 54. 8 %. The highest frequency of MSI was at locus of D9S168 (32.3%) ; the
highest frequency of LOH was at locus of D3S1289 (21.4%). No correlation was found between MSI or LOH and the patients’
age,sex, pathology type and metastastis,except that MSI was correlated with TNM stage of RCC (P<C0. 05). Conclusion; MSI
and LOH of 12 microsatellite markers, except for D3S1566, might be risk factors for RCC. D9S168 and D3S1289 are two
sensitive loci in RCC, and they might be close to RCC-associated oncogenes or anti-oncogenes, which may influence the
development and progression of RCC.
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Tab 1 Primer sequences of 12 microsatellite markers

Locus Region - Primer - -

Sense Primer Anti-sense Primer
D14S617 14931 5-TTT TAG GTG GCC ACC ATC TA-3' 5'-CCA GTT TAG GCA ACA GAA CA-3’
D14S260 1432 5-TTT GAA AAT GTA AAA GTG TTA TTC C-3' 5-GAT TTT GTT TAT GTG GGT TAT GTC-3’
D14S1426 14932 5'-CCT GGG CGA CAG TAA TGG-3' 5'-GGG AGA GGC CCT GTA TTA GT-3'
D3S1560 3p26 5'-CCC CGT TTT TTT ACT GAT CT-3' 5'-CCT GAT AAT GGA ACT GTG ACA-3’
D3S1289 3p21. 1 5'-AGC AAC TTG TAA GAG AGC ATT C-3’ 5'-AAT GCT CCA TTT TCT CCT TC-3'
D3S1300 3pld. 2 5'-AGC TCA CAT TCT AGT CAG CCT-3’ 5'-GCC AAT TCC CCA GAT G-3'
D3S1566 3pl3 5'-GCT GCT GAA GCA CCA AAT C-3' 5-CTC GTT GGA AAT CAT TCT GAG G-3'
D3S1663 3pll 5'-CGG CAA CAG ACA GAC TGT A-3' 5'-GCA GTG CCA GTA AAG AGT G-3'
DYS171 9p21 5'-AAG TGA ACC TCA TCT CTG TCT G-3’ 5'-CAA CCC TAG CAC TGA TGG TA-3'
DYS157 9p22 5-CAT TTC ATC TGG TAG ACC CA-3' 5-TTT GAT TGG CTG GAA GTA GA-3'
D9S1749 9p21 5'-AGG AGA GGG TAC GCT TGC AA-3’ 5'-TAC AGG GTG CGG GTG CAG ATA A-3’
DYS168 9p23 5'-TGG TCT TTG TAA GGT AGT GCA-3' 5'-CCC ACA TTG ACT GTT TGA AT-3’
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Fig 1 Comparison of PCR-PAGE-EB staining

———

results(A,B) and DNA sequencing results(C-F) in the same
samples at loci of D3S1560 and D14S617
A: MSI at locus of D3S1560;B: Negative at locus of D14S617;C,D.
MSI at locus of D3S1560(C: Tumor; D: Normal) ; E, F: Negative at
locus of D14S617(E: Tumor; F: Normal)
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2 DI9S168 I S IBEFFAE (A)FN D3S1289 i & & 1R %K (B)
Fig 2 MSI at locus D9S168(A) and LOH at locus D3S1289(B)

F2 BMEEN MSIE LOH SHIEKRFEHFENXR
Tab 2 Relationship of MSI and LOH frequencies with different clinicopathological characteristics of RCC

MSI and LOH

Index MSI P LOH P simultancouly P

Sex
Male 65.0%(13/20) 0. 705 50.0%(10/20) 0. 707 25.0%(5/20) 0.423
Female 54.5%(6/11) 63.6%(7/11) 45.5%(5/1D)

Age
<40 years 75.0%(3/4) 1. 000 75.0%(3/4) 0. 607 50.0%(2/4) 0.577
40 years 59.3%(16/27) 51.9%(14/27) 29.6%(8/27)

Histological classification
Clear cell RCC 58.6%(17/29) 1. 000 55.2%(16/29) 0.710 31.0%(9/29) 0.549
Papillary RCC 100%(1/1) 100%(1/1) 100%(1/1)
Multilocular RCC 100%(1/1) 0%0/1) 0%(0/1)

TNM stage grouping
Stage | 60.0%(6/10) 0.043 60.0%(6/10) 0.617 30.0%(3/10) 0.134
Stage Il 16.7%(1/6) 50.0%(3/6) 0%(0/6)
Stagell 100% (4/4) 25.0%(1/4) 25.0%(1/4)
Stage [V 72.7%(8/1D 63.6%(7/11) 54.5%(6/1D)

Metastasis
No 55.6%(10/18) 0.484 55.6%(10/18) 1. 000 22.2%(4/18) 0.247
Yes 69.2%(9/13) 53.8%(7/13) 46.2(6/13)
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