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Genomic Alterations in Korean Laryngeal Squamous Cell Carcinoma :

Array-Comparative Genomic Hybridization
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Head and neck squamous cell carcinoma (HNSCC) still has poor outcome, and laryngeal cancer is the most
frequent subtype of HNSCC. Therefore, there is a need to develop novel treatments to improve the outcome of
patients with HNSCC. It is critical to gain further understanding on the molecular and chromosomal alteration
of HNSCC to identify novel therapeutic targets but genetic etiology of squamous cell carcinoma of the larynx
is so complex that target genes have not yet been clearly identified. Array based CGH (array-CGH) allows
investigation of general changes in target oncogenes and tumor suppressor genes, which should, in turn, lead
to a better understanding of the cancer process. In this study, We used genomic wide array-CGH in tissue spe-
cimens to map genomic alterations found in laryngeal squamous cell carcinomas. As results, gains of MAP2,
EPHA3, EVI1, LOC389174, NAALADL2, USP47, CTDP1, MASP1, AHRR, and KCNQ5, with losses of SRRMLL,
ANKRD19, FLJ39303, ZNF141, DSCAM, GPR27, PROK2, ARPP-21, and B3GAT1 were observed frequently
in laryngeal squamous cell carcinoma tissue specimens. These data about the patterns of genomic alterations
could be a basic step for understanding more detailed genetic events in the carcinogenesis and also provide
information for diagnosis and treatment in laryngeal squamous cell carcinoma. The high resolution of array-
CGH combined with human genome database would give a chance to find out possible target genes which
were gained or lost clones.
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Table 1. The patients data

Name Site Sex/Age Stage (TNM)
L1 Epiglottis M/48 IV (T2N2bMx)
L2 Glottis M/53 IV (T4aN1MO0)
L3 Glottis M/65 1(TLaNOMO0)
L4 Supraglottis M/65 IV (T3N2bMO)
L5 Glottis M/52 111 (T3NOMO)
L6 Glottis M/67 1(TINOMO)
L7 Glottis M/69 IV (T4aN2bMO0)
L8 Glottis M/60 1(TINOMO)
L9 Glottis M/66 11(T2NOMO)

“GenomArray”

Sample Preparation and Data Analysis

:—_ Genomic DNA

i; Co-hybridization E’ Cy5

0.00* OOO.

oO®OO OO O
OO OO o ®OoO
Amplification Normal Deletion

pter » gter

mplification
Cy3 Cy5
eletion

i DNA Clones

i

g. 1. The summary of procedure of “GenomeArray”. This picture
was offered by Macrogen company in Seoul, Korea.
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Table 2. Gained clones in laryngeal squamous cell carcinomas observed by array-CGH

Chromosome Gene I1 12 L3 4 L5 L6 L7 L8 L9 Log(2ratio Function Freq(l;?ncy
0
2034 MAP2 0.2551— Microtubule-associated protein 2 44
0.2825
3p11.2-3p11.1  EPHA3 0.2874— o 44
Tyrosine kinases
0.5953
3026.2 EVI1 0.2826— ' ) 44
0.4043 Upregulates cell proliferation
3026.2 LOC389174 0.2516— 44
Unknown
0.2659
3026.31 NAALADL2 0.2572— Unknown 44
0.3062
30g27.3 MASP1 0.2503— Mannan-binding lectin-associated 33
0.2551 serine protease
5p15.33 AHRR 0.2568— Aryl hydrocarbon receptor 33
0.3021 repressor
6013 KCNQ5 0.3215— . 33
0.5330 Potassium channel opener
11p15.3 usP47 0.2503—
0.2550 Unknown
18023 CTDP1 0.2776— ' .
0.2951 C-terminal-domain phosphatase
3924 ZIC1, ZIC4 0.2541— Unknown 22
0.2830
4p12 GABRG1 0.2502— Type-A receptors for the 22
0.2554 neurotransmitter
7931.1 IMMP2L, LRRN3 0.2622— 22
Unknown
0.2725
70936.3 PTPRN2 0.2829— ' . 22
0.3014 Protein tyrosine phosphatase
9q34.12 ABL1 0.2515—- L 22
0.3218 Protein kinase
14912 LOC401767 0.2569— 22
Unknown
0.4210
18q11.2 CABYR 0.2671— Tyrosine kinase 22
0.3010 Y
18qg21.2 POL1 0.2529— Unknown 22
0.2576
4925 LOC402183 0.2596— 22
Unknown
0.3542
7p22.3 PRKAR1B 0.2998— Protein kinase 22
0.3521
4022.1 GRID2 0.4230 Glutamate receptor 11
2p12 REG1B 0.8037 Regenerating gene product 11
22q11.21 CLTCL1, HRA 0.8188 Clathrin heavy chain polypeptide 11
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H Ao 2 FISHE %3 1 $1217F &<el¥ microarray tem-
plate®]th. MacArray Mkaryo 4,000 (Macrogen, Seoul,
Korea) = 70TCollA 1583 WAL ofs, &34 93
ZF9} microarray templateE 37 ColA 48~72A17F &<t
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buffer) & AofA 1583+ & F, 2XSSCE A4 58
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SISO Get & 7] A3l

Image capture®} 41-& ArrayScanner ™ (Macrogen,
Seoul, Korea) 9} ArrayAnalysis™(Macrogen, Seoul,
Korea) & ©|4-3}it}. Array CGHS A3= Cy3/Cyb fl-
uorescence ratio®] log, #k= 73l 0.25 °o)dQl A&
AMA F7TE sFom, —0.25 o]Ekl AE AN 7
2E FAEITH(Fig. 1).
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Table 3. Lost clones in laryngeal squamous cell carcinomas observed by array-CGH

Chromosome Gene 11 L2 L3 4 L5 L6 L7 L8 L9 Log(2ratio Function Freq(t;incy

3pl3 GPR27, PROK2 —0.2502~ G-protein-coupled receptor 33
—0.2521

3p22.3 ARPP-21 —0.2502~ cyclic AMP-regulated 33
—0.2531 phosphoprotein

4p16.3 ZNF141 —0.2541~ Zinc-finger protein 44
—0.2554-

8024.21 SRRM1L —0.2508~ Unknown 67
—0.2567

9022.31 ANKRD19 —0.2521~ Unknown 67
—0.2538

11925 B3GAT1 —0.2506~ Glucuronyltransferase 33
—0.3010

19913.32 FLJ39303 —0.2821~ Unknown 67
—0.2895

21g22.2 DSCAM —0.2501~ Cell adhesion molecule 44
—0.2522

3025.33 WDR56 —0.2621~ Unknown 22
—0.2830

6023.2 MGC34034 —0.2526~ Unknown 22
—0.264

1g32.1 RAB1F —0.2588~ Unknown 22
—0.3043

2036.2 DOCK10 —0.2648~ Dedicator of cytokinesis 22
—0.2829

30927.3-39q28  LPP —0.2764~ LIM domain protein 22
—0.2730

7932.2 UBE2H —0.2510~ Ubiquitin ligase 22
—0.2644

12p13.31 CD9 —0.2600~ Glycoprotein of the 22
—0.2749 tetraspanin family

14924.3 POMT2 —0.2664~ Membrane receptors for the 22
—0.2685 extracellular matrix

16pl12.1 GGA2 —0.2531~  Trans-Golgi network (TGN) 22
—0.2647 clathrin adapters

18p11.22 VAPA —0.2688~ Unknown 22
—0.2953

21g22.11 SOD1, SFRS15, ~1.0199 11

HMG14P
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Fig. 2. Fluorescence ratio profile on chromosome 21 of L7 laryngeal squamous cell carcinoma tissues. It is verified that the SOD1,

SFRS15, and HMG14P genes on 22g22.11 were |ost.

Fig. 3. Fluorescence ratio profile on chromosome 2 of L8 laryngeal squamous cell carcinoma tissues. It is verified that the REG1B gene

on 2pl2 was gained.

Fig. 4. Fluorescence ratio profie on chromosome 22 of L8 laryngeal squamous cell carcinoma tissues. It is verified that the CLTCL1

and HIRA genes on 22q11.21 were gained.
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