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[ Abstract ] Background and objective Loss of heterozygosity (LOH) and Copy number copy number variation (CNV) of DNA
sequences is a common feature of cancer genomes, which is thought to be linked to tumorigenesis and progression. High—density single—
nucleotide polymorphism (SNP) genotyping array are able to provided a genotype and copy number information with genome—wide
coverage, which is suitable for the analysis of complex genetic alterations present in cancer. Thus a human lung large cell carcinoma cell
line NL9980 was assayed for the global profile of LOH and CNV. Methods Genomic DNA from the cell line was screened for LOH and
CNYV using Affymetrix GeneChip® Human Mapping array 500K Set. The hybridization intensity data of 500 000 SNP loci was analyzed
using Affymetrix proprietary software for genotyping and copy number of each locus, and a genome—wide map of LOH and CNV of the
cell line was constructed. Results The SNP call rate of array Nsp I (-262K) was 95.14%, and the rate of Sty I (-238K) was 97.15%.
The both call rates of the components of 500K array set were in excess of 93%, the cardinal quality control standard. LOH profiles of the
sample were across all chromosomes, and most of CN gains and losses regions were found on chromosomes such as 2, 3, 4, 5, 7, 10, 11,
and 18. Conclusion The results have shown that there were complex genetic alterations present in NL9980. And it is possible to achieve
high performance outcomes using Affymetrix SNP array 500K to interrogate LOH and CNV in lung cancer genome. This advance of high—
resolution with allelic information should substantially improve the ability to further understanding of the genetic basis of lung cancers.
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Scanner 3000 7GHH T 4, WG Affymetrix o
1.2 SRk PR AR NLO98OKE F7 % 3 77
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BN 1) BY 4 B C NG I Ry A i IX B o R ok HE e e
AL AE SR FE T A 4> 24 R CGH, CGHItS i
FIFISHAE /3 HERASNPI A%, FITLASNPIE i 7ENL9980
200 it ok H ARG 0 0 A 0N X B A A SR LI A il P e R
WA KL . 5 LART BT Jr A HL SNPI H (] st A6l

F& 1 SNP_A-1785236F1SNP_A—17818 1937 st [y 25407 Jk K 114
Tab 1 Genotype information of SNP_A-1785236 and SNP_A-1781819

SNP ID Chromosome Physical dbSNP Call Confidence Allele Allele
Position RS ID A B

SNP_A-1785236 1 21825891 rs1531829 AB 0.007813 A G

SNP_A-1781819 6 88960762 rs12660255 AA 0.007813 A G
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Fig 1 The genotypes of SNP_A-1785236 and SNP_A-1781819 The probe intensity is displayed along the Y axis. The probe quartets used for the SNP are
displayed long the X axis
PA: Perfect match for the A allele; MA: Mismatch for the A allele; PB: Perfect match for the B allele; MB: Mismatch for the B allele.
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Fig 2 The global profile of CNV and LOH from NL9980
The the CN or Loh State is displayed along the Y axis. The chromosomes are displayed long the X axis.

The blue dots and lines represent total CN value at each locus, and the red dots and lines represent Loh state.
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Fig 3 LOH with CN reduction (a) and LOH without CN loss (b)
The blue lines represents CN state at each locus and the red lines represents Loh State.
LOH with CN state=1 from 13q12.11 to 13¢12.13 shows loss of one parental allele and the other remained.
LOH with CN state=2 or 3 from 13¢q21.33 to 13q22.4 shows loss of one parental allele and the other duplicated or amplified.



o [ il 9 24 5 20084FE6 A 55114453 Chin J Lung Cancer, June 2008, Vol.11, No.3

500 000 B ALFRICHL AL, AR HLI D 1 A6 I 4 I PR 2 35t
AR S T AR I H AR i HFE 2250 ng# 210 ng
(IEDNA, KEWE THAMG, FEHE L2 5t
PRARIP SR A AR FE R R I R 4] B A e 75 DU 2
ZERSS A5 Al RELENLIOSO HL & FL A — 843 e 41 B CNV
St X P AR S AN AR T i (R 2 B A7 0 5 DU B 2 4
P, ARRXFPHL SRS /N, B Fh 2 A M ) KRR
ARSI, i — A A3 R 4 B4 A i B2

LA RGN IR 40 e DR 2 B A SN PAE i 45 S5
HAICN I RE TSNP AR 3 2 ML, e g
NASE o5 25557 35 DR 5 P 40 o, b 0G0 AR A7 AS £ N/ (1
LOH . X #E R LOHE i 40 i 5L 5 2 BT LOH I Jr i
Fefilde i, 7EH e R SNPIt A iR 7e 45 v & BRCNIE 7
FCNHE A LOH = ik T & BLEYLOH A 2/317 it Hefth
IR EARUCGH 785 Fr P A AS 21 55407 3 K] 75
(15 B R TCTEA I A A3 M FRLOH . DAAEIFFE LOH LS
IS5 IR o8 AR B IE 5 S IR ZH DN AFERT IR, 721X
AN S DR 4 B A7 i, ) 3 DR R O 2 4 TR TG 7 1%
AR I8 A0 5 R A B ] A o a5 AR o T Al AR,
IAE AIZAL ALOH o AFUE: R A A AN 240 it 2208 5 PR 1
HA N IEF AT B . B R AR S — A TOEZ R R
A IE 7 N3 DR 4 2 ) SNPAS i A 3 DR B Ak i+ HA37 % AH
[, {HAEACNATHE LS “unpaired analysis” >RHZNIE
YNNI ISR S E (D G I | Q> S o 111 - v
FE R 4 A U SN PA S JE R AU TR R 18 3186 %, %)
JITAE SNPAS st FE DR YA ST 538 51192 %

1R % JE I SNPIUS A 1 10 43 T e £ R DX B A0 L TR
YRR A AS IR 4 S5 DR A a8t A A8 S 0 AR 8 O I 2 e
WAEAR S AR — A A T H . FEFE R B ENCBI
Build 35.1093&AH [, 05 A 25 R 42 4EH9500 000~SNPA &
MfE R, ATRUE O B R e R S R, g —2
PIBIFSE, AT LAGS & AN 20 R 20 B AR N L9980 SNPIEs
R IR R F TR0 i 45 S ke o e MR e st % AR S
FZMRNAZR L, ISR A ik T2 5 ek A &k
J'&, SRR A 2R A TR R R R G ) FE R0

2 & X W

1 Weinberg R A. Tumor suppressor genes. Science, 1991, 254(5035):
1138-1146.

2 Knudson AG. Two genetic hits (more or less) to cancer. Nat Rev Cancer,
2001, 2(2): 157-62.

3 Redon R, Ishikawa S, Fitch KR, et al. Global variation in copy number in
the human genome. Nature, 2006, 444(7118): 444-454.

10

11

12

13

14

15

17

18

19

Vogelstein B, Fearon ER, Kern SE, et al. Allelotype of colorectal
carcinomas. Science, 1989, 244(4901): 207-211.

Weissenbach J, Gyapay G, Dib C, et al. A second—generation linkage map
of the human genome. Nature, 1992, 359(6398): 794-801.

Ishkanian, AS, Malloff, CA, Watson SK, et al. A tiling resolution DNA
microarray with complete coverage of the human genome. Nat Genet,
2004, 36(3): 299-303.

Wang DG, et al. Large—scale identification, mapping, and genotyping of
singlenucleotide polymorphisms in the human genome. Science, 1998,
280(5366): 1077-1082.

Kennedy GC, Matsuzaki H, Dong S, et al. Large—scale genotyping of
complex DNA. Nat Biotechnol, 2003, 21(10): 1233-1237.

Paul RB, David GC, Lon RC, et al. Genome—wide association study of
14,000 cases of seven common diseases and 3,000 shared controls.
Nature, 2007, 447(7145): 661-678.

Zhao X, Li C, Paez JG, et al. An integrated view of copy number and
allelic alterations in the cancer genome using single nucleotide
polymorphism arrays. Cancer Res, 2004, 64(9): 3060-3071.

Huang J, Wei W, Zhang J, et al. Whole genome DNA copy number
changes identified by high density oligonucleotide arrays. Hum
Genomics, 2004, 1(4): 287-299.

Bignell GR, Huang J, Greshock J, et al. High—resolution analysis of DNA
copy number using oligonucleotide microarrays. Genome Res, 2004,
14(2): 287-295.

Wang ZC, Buraimoh A, Iglehart JD, et al. Genome-wide analysis for
loss of heterozygosity in primary and recurrent phyllodes tumor and
fibroadenoma of breast using single nucleotide polymorphism arrays.
Breast Cancer Res Treat. 2006, 97(3): 301-309.

Zhou X, Mok SC, Chen Z, et al. Concurrent analysis of loss of
heterozygosity (LOH) and copy number abnormality (CNA) for oral
premalignancy progression using the Affymetrix 10K SNP mapping array.
Hum Genet, 2004, 115(4): 327-330.

Zhou QH, Wang YP, Che GW, et al. The establishment of human giant
lung cancer cell lines NL9980 and 1.9981 and their biologic feature.
Chin J Lung Caner, 2003, 6(6): 464-468. [J&i% 1€, FHITE, F[H 11, 4.
NI M i s 4 D 5 NL.OOBORILOOR 1 iy i 7. J HLA: A MR 5
Hp [ i 4R A, 2003, 6(6): 464-468.]

Liu WM, Di X, Yang G, et al. Algorithms for large—scale genotyping
microarrays. Bioinformatics, 2003, 19(18): 2397-2403.

Di XH, Matsuzaki TA, Webster E, et al. Dynamic model based algorithms
for screening and genotyping over 100K SNPs on oligonucleotide
microarrays. Bioinformatics, 2005, 21(9): 1958—1963.

Nannya Y, Sanada M, Nakazaki K, et al. A robust algorithm for copy
number detection using high—density oligonucleotide single nucleotide
polymorphism genotyping arrays. Cancer Res, 2005, 65(14): 6071-6079.
Judith NK, Jan O, Tom VW, et al. Combined array—comparative genomic
hybridization and single—nucleotide polymorphism-loss of heterozygosity
analysis reveals complex genetic alterations in cervical cancer. BMC

Genomics, 2007, 8: 53.



*3

20

21

22

23

24

26

32 - oo [ il 24 5 20084FE6 A 551144538 Chin J Lung Cancer, June 2008, Vol.11, No.3

Raghavan M, Lillington DM, Skoulakis S, et al. Genome—wide single
nucleotide polymorphism analysis reveals frequent partial uniparental
disomy due to somatic recombination in acute myeloid leukemias.
Cancer Res, 2005, 65(2): 375-378.

Murthy SK, DiFrancesco LM, Ogilvie RT, et al. Loss of heterozygosity
associated with uniparental disomy in breast carcinoma. Mod Pathol,
2002, 15(12): 1241-1250.

Teh MT, Blaydon D, Chaplin T, et al. Genomewide single nucleotide
polymorphism microarray mapping in basal cell carcinomas unveils
uniparental disomy as a key somatic event. Cancer Res, 2005, 65(19):
8597-8603.

Guillermo PJ, Lin M, Rameen B, et al. Genome coverage and sequence
fidelity of @29 polymerase—based multiple strand displacement whole
genome amplification. Nucleic Acids Res, 2004, 32(9): 71

Sebat J, Lakshmi B, Troge J, et al. Large—scale copy number polymorphism
in the human genome. Science, 2004, 305(5683): 525-528.

Huang J, Wei W, Chen J, et al. CARAT: a novel method for allelic
detection of DNA copy number changes using high density
oligonucleotide arrays. BMC Bioinformatics, 2006, 7: 83.

Huang J, Wei W, Zhang J, et al. Whole genome DNA copy number

27

28

29

30

changes identified by high density oligonucleotide arrays. Hum
Genomics, 2004, 1(4): 287-99.

Calhoun ES, Gallmeier E, Cunningham SC, et al. Copy—number methods
dramatically underestimate loss of heterozygosity in cancer. Genes
Chromosomes Cancer, 2006, 45(11): 1070-1071.

Yamamoto G, Nannya Y, Kato M, et al. Highly sensitive method for
genomewide detection of allelic composition in nonpaired, primary
tumor specimens by use of affymetrix single-nucleotide polymorphism
genotyping microarrays. Am J Hum Genet, 2007, 81(1): 114-126.

Chen W, Manuel ST, Nallasivam P, et al. Targets of Genome Copy
Number Reduction in Primary Breast Cancers Identified by Integrative
Genomics. Genes Chromosomes Cancer, 2007, 46(3): 288-301.
Lastowska M, Viprey V, Santibanez KM, et al. Identification of candidate
genes involved in neuroblastoma progression by combining genomic
and expression microarrays with survival data. Oncogene, 2007, 26(53):

7432-7444.

(ichii: 2008-04-23 & [1l: 2008-04-28)
(ARSCHE MR)

- B .

#8573 Rifi e R T ATLA P 1k
KHEMRIT 2

American Association for Cancer Research

S RIESETIRIRY7)
Chinese Anti—cancer Association

http://www.caca.org.cn/

HEGUR P 2 IR IR MR R 2
Chinese Society of Clinical Oncology

http://www.csco.org.cn/

[l Prdoses e 2
International Union Against Cancer

http://www.uicc.org/

5 [ [ v R RE ST B
National Cancer Institute

http://www.cancer.gov/

e e 2
American Cancer Society

http://www.cancer.org/

SElE IR R 22
American Society of Clinical Oncology

http://www.asco.org/

http://www.aacr.org/

BN R 22
European Society for Medical Oncology

http://www.esmo.org/

i ek

Lung Cancer Alliance

http://www.alcase.org/

R UIERIE ZH L R 2

European Cancer Organisation

http://www.ecco—org.eu/

I ARERE

Lung Cancer Online

http://www.lungcanceronline.org/

S R LR EE

National Comprehensive Cancer Network

http://www.ncen.org/





