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Gene Expression Signatures for the Diagnosis of Oral Malignancy
KoNDOH NOBUO, KAMEYAMA YASUNAGA, YASHIRO KOJI, TAKAYAMA EIJT and KAMIYA MASAKO
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This study investigated diagnostic markers for oral malignancy, and evaluated their diagnostic potential.
Oral leukoplakias ( LPs) are white lesions that include hyperplasias and dysplasias of the oral mucosa, and
often undergo malignant transformation to oral squamous cell carcinoma (OSCC) . To identify marker gene
candidates, differential gene expression between LPs and OSCCs were examined by cDNA microarray. The
expressions of 118 marker gene candidates were further evaluated by quantitative reverse transcription-PCR
(QRT-PCR) analyses of 27 OSCC and 19 LP tissues. We identified 12 up-regulated and 15 down-
regulated marker genes in OSCCs compared to LPs. Using Fisher’s linear discriminant analysis (LDA) , we
demonstrated 11 gene predictors as a novel marker set that could best distinguish OSCCs from LPs (> 97%
accuracy) . A further 7 of these gene predictors could be utilized to distinguish higher grade ( higher than
moderate) from lower grade (lower than mild) dysplasias (>95% accuracy). These predictor gene sets
provide multigene classifiers for the diagnosis of pre-cancerous to cancerous transition of oral lesions. We also
identified molecular signatures and established a diagnostic model for progressive OSCCs. Total RNAs were
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isolated from primary OSCCs from both node-positive and -negative patients and used in cDNA microarray

analysis. Among the 16, 600 possible target cDNAs in the array analysis, we identified 53 marker genes that
can be implicated in the Yamamoto-Kohama’s ( YK) mode of invasion for OSCCs (p <0.06) . Using LDA
fitted with a stepwise increment method, we created four discriminatory predictor models based on 16 -to 25 -

gene signatures that could best distinguish the five established grades of the YK mode of invasion. Leave-one-

out validation analyses demonstrated that the stability of these models was 92-95% . For further validation,

we also examined an independent set of 13 primary OSCCs, the predictor models determined the invasion

status with an accuracy ranging from 77% to 100% (on average, 85%) in comparison with pathological 0b-

servations. We have constructed prediction models for the evaluation of the invasion status of these cancers.

Our models could thus provide objective screening criteria for the diagnosis of oral malignancies.

Key words: Oral squamous cell carcinoma, leukoplakia, cDNA microarray, quantitative reverse transcription PCR, invasion
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5 Leukoplakias 5 Squamous cell carinomas

1 Hyperplasia 4 OSCCs

1 Mild dysplasia 1 0SCC

1 Moderate dysplasya

2 Severe dysplasias \
RNA RNA

Screening of 16,200 transcript by cDNA microarray

4,600 positive signals

LP dominant cDNAs (53) OSCC dominant cDNAs (63)
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F1. BHEETHICH O BABUES £ OR- LR
TNM WHO  “Mode of
“ Histolog Site ° Sex Age  classification grade  Invasion
OSsCC 1 P F 66 T2NOMO 1 2
OSCC 2 T M 74 T2NOMO I 3
OSCC3 Si M 54 T INOMO I 3
OSCC 5 uG M 50 T4NOMO I 3
OSCC 6 Bu M 73 T3NOMO I 3
QSCcCc7 LG M 40 T4N2MO I 3
OSCC 8 LG M 71 T4NOMO 1 -
OSCC 10 LG M 65 T3NOMO I -
OSCC 11 T F 71 T2NOMO I 4C
OSCC 12 T M 66 T2NOMO T 3
OSCC 13 FM M 70 T2ZNOMO I 4C
QSCC 14 P F 34 T3NOMO I 1
OSCC 15 uaG F 58 T4NOMO I 4C
OSCC 16 T F 64 TINOMO Ir 4C
O8CC 17 LG E 71 TINOMO I 1
QOSCC 19 FM M 63 T4N2cMO I 3
OSCC 22 T M 57 T3NOMO I 3
OSCC 23 T F 71 T2NIMO T 4C
OSCC 55 T F 46 T3NOMO I 4C
OSCC 56 B M 90 T3NOMO T 3
O8CC 57 i M 90 - - -
OSCC 58 Si M 65 T3N2bMO I 2
OSCC 59 FM F 83 T2N1IMO I 4C
OSCC 60 uG E 77 TINOMO I 2
0OSCC 61 Bu F 81 T3NOMO 1 1
QSCC 64 LG M 79 T4NOMO II -
OSCC 65 Bu M 79 T3NOMO IT 3
S dys 25 T M 57 NA NA NA
S dys 26 T E 58 NA NA NA
S dys 27 LG F 87 NA NA NA
S dys 29 Bu F 70 NA NA NA
S dys 49,507 T M 54 NA NA NA
Mod dys 21 T F 60 NA NA NA
Mod dys 30 Bu M 82 NA NA NA
Mod dys 36-40* T M 50 NA NA NA
Mod dys 4244* T F 71 NA NA NA
Mod dys 33 uG F 98 NA NA NA
Mod dys 52 T E 48 NA NA NA
Mod dys 47.48" T F 61 NA NA NA
Mild dys 28 T M 67 NA NA NA
Mild dys 32,3 3* T M 67 NA NA NA
Mild dys 46 T M 39 NA NA NA
Hyperplas 24 T M 60 NA NA NA
Hyperplas 31 LG F 55 NA NA NA
Hyperplas 32 LG M 42 NA NA NA
Hyperplas 35 T E 68 NA NA NA
“ HP, hyperplasia; Mid/Mod/S, mild/moderate/severe dysplasia
) tongue; P, palate; LG/UG, lower/upper gingive;FM, floor of mouth;
Bu, buccal mucosa; Si, sinus.
° M, male; F, femal
 Mode of Invasion was evaluated as Yamamoto and Kohama, et al. (6)
* Mixture of three samples derived from different
portions in the same lesion.
*Mixture of two samples derived from different
portions in the same lesion.
J = &= v -
£ 2. BEPUE & OWERF LR O SENICH w527~ —
v p—
71— BT
FGene ID_ Classifier Gene name (symbol) Category Accession No.
LP1 A Matrix Gla protein (MGP) Extra Cellular Matrix NM_000900
P8 A Nuclear receptor subfamily 2, group F, member 2 (NR2F2) Nuclear Receptor NM 021005
LP12 A Slithomolog 3 (Drosophila) (SLIT3) Secrelory prolein  NM_003062
LP2L A Kentinl (KRTI) Epithelial / Cyloskeretal  NM_006121
LP20 A Keratin13 (KRT13) Epithelial / Cytoskerotal  X14640
LPI7 B Proline arginine-tich end leucine-rich repeat protein (PRELP) Fxtra Cellular Matrix ~ NM_002725
LPI9 B Chromosome 1 open reading frame 10 (Clorfl10) Epithelial /Protein modificatior NM_016190
LP27 B FBJ muine osteosarcoma viral oncogene homolog B (FOSB) Trans cription factor  NM_006732
LPS B Dermatopontin (DPT) Extra Cellular Matrix ~ NM 001937
Lp28 AB Transglutaminase 3 (T'G3) Epithelial /Protein modificatior NM 003245
LP4 AB  FXYD domain containing ion transport regulator 6 (FXYDG) ~ Membrane Protein /Receptor NM_022003
LPIS Microfibrillar-associated protein 4 (MFAP4). Extra Cellular Matrix ~ NM_002404
LP22 Dihydropyrimidinase-like 3 (DPYSL3) Metabolism NM 001387
LP2 Clusterin (CLU) Anti Apoplotic NM_001831
LPl6 Cysteine-rich protein 1 (intestinal) (CRIPL) fmmune response/D NM 001311
SC1 A Chemokine (C-X-C moliD) ligand 10 (CXCLI0) Interferon-induced  NM_001565
sCs A Laminin, gamma 2 (LAMC?), transcript variant | Fxtra Cellular Matrix  NM_005562
sC13 A Follistatin (FST), transctipt variant FST317 Secrefory protein NM_006350
SC43 AB Tmmunoglobulin J polypeptide, linker protein (IGI) Secretory protein NM 144646
sCa Retinol binding protein 1, cellular (RBP1) Nuclear Receptor ~ NM 002899
sc27 Parathyroid hormone-like hormone (PTHLE) Searetory protein
sC41 Transforming growth factor, beta-induced. 68kDa (TGFRI) Secretory protein
SCo Epithelial stromal interaction | (EPSTI1) Epidermal specific  NM_033255
SCs Interferon-induced protein 44 (IF144) Interferon-induced  NV_006417
SC44 Interferon-induced protein with tetratricopeptide repeats 3 (IFI1 Interferon-induced NM 001549
sC10 Ubiquitin specific protease 18 (USP18) Ubiguitine proteasome ~ NM_017414
sCT Carbonic anhydrase 1T (CA2) Metabolism NM_000067

¥ Genes upregulated in leukoplakia (LP) or oral sqamous cell carcinoma (SC)
¥A, 11 predictor genes that can diseriminatte between LPs and OSCCs; B, 7 predictor genes that can discriminate between mild- and mo
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Mo, 18T k=5 —DOMAEDETIIEFEDLHEED
V=N —BETERHVEEFT VSR OEENE L, B
BRI BT ZOIEUNO BT ZIMRT 5 L, *
HMOMAKIZK§ 2 B E DS E L D 2 LN
THEINZ, ZOUBETFERVCZIICLERZ D
TITHEMZ D ToBBRICE VRO ONE, B
ZWHIRAEDI BT ORBEZ Z ORI A L A2
TINT T A BIXNE, ~AF AR OIEIREMAME VD
HifliZ Output & L ORENS. HLZOEZ 27D
HixTHEO K & SITIFICERZ Fi2 20

Score = — 0. 231 (LP1) + 0. 223 (LP4) — 0. 0537 (LP
28) —0.0734(LP21) — 0. 892(LP12) — 0. 0617 (LP29) —
0.282(LP8) +0.0122(SC1) +0. 0669 (SC13) — 0. 0684
(SC43) —0. 0366 (SC5).
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MR T2 T OSCC & FFli L7z, 2o 1 Bl g
N 5808 % FSRE L 72 5Bk FEGIC, 4 IlFk 4 ARt L
72 RAREER AL  FRPR AT B S B REOBEMHRE TH 5
ZEAEEDIL, ERMITTE S s, BRPT R & e
BN —I L e o 72 Z OIEGI THRIEFZWAT L Y
IR 2 08 L /e E1E, BIE T2 M H I E R
W EBET L 0TIEI R, EBEEORMEE LT
OMVIEZ RS TVWLI L2 HHTLEEZLIOND
M, TORITEIZE  DIER % FVCRGEE L T <
BENH 5.

FOT7 70 —FI12k T, FrlZBERBER B

Score=-0.231 (LP1) +0.223 (LP4) -0.0537 (LP28) -0.0734 (LP21) -0.892 (LP12) -0.0617 (LP29) -0.282 (LP8)

LDA score
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5. 1L#ET % H7 T (LDA) A3 712
X 2 FHUE E OSCC D)
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IR 22 D SEBLER - W D7k A

Score =-0.372 (LP5) +0.495 (LP4) -0.576 (LP19) +0.0380 (LP28) -0.246 (LP17) -0.464 (LP27) +0.0889 (SC43).
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7THEIET 2 2B BT (LDA) A3 712
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X 6.

%, HEEREECM & X 572007 IV
HERAA (06). ZOFETIENTA—F =L
T7HEOELTFSHbI S, DToucLhra7r
WIEZ SIXEERER T 723908, A% S I TRERER
LW E NS, loo-lZ & B FilllTIL95% DK R T8 jll
DIA[REZZ o 72,

Score = —0. 372(LP5) +0. 495(LP4) — 0. 576 (LP19)
+0.0380 (LP28) — 0.246 (LP17) — 0.464 (LP27) +
0. 0889(SC43).
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1. OSCC mEMELRT~— 7 — BT HORE
EMEORL S OSCCERMEE LT, TZL—F,
) VoSHiEERS, LA - NEORZEEICHE R EOD D
GAEBIT O D75 28 (8 v/ SEimk o v
V=T AL EBZOMOEREEZHE>IV—T
B) ##EJIL (£3), BICHENTEL0LFEEDN
ETHEEOMTY A 707 LAl kb~ —F —EET
DAL ) ==V T afiotz. ZORR, ~—7H—
BIE TR L LTy, EEEORwI V-7 A
THBIAENT 72488, HICHEATIEBIRED 7 )L — 7' B
TEMZ2EARH SN (K7). KT, HOv—
H—EIETERBT 0, e BRELRT
OSCC 64%) % IV TE &M PCR 24772\, IR - /)
EOREER, T2 L— FBIO) v of i
THEERRTEETERN L. ZOMEEERE
WAEWEBIMKCT 3 2 B 78 (84) &, #IC kA
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# 3. OSCC DAMEATHEBI D FEBLR R TR I V72 R E

e AL
Characteristic Group A Group B

Total sample No 6 6
Gender Male 5 6
Female 1 0

Site Tongue 6 6
T classification T2 6 1
T3 0 5

Lymph note metastasis Negative 6 0
Positive 0 (Lymp.) 4

(Neck) 2

Mode of invasion YK-3 2 1
YK-4C 3 3

YK-4D 1 2

CEMERE PN BB T § 4 (13208, LAT
LT IRAME) R s, DITRBRICERSE (T-7
L—F) LOMEZRTLON3HE (4, 5000
HIZBTHER), V)RR L OMBEERT O
3 (R4ofHICCTRR) Hianz (M7). &
nNo~v—n—#E1ross, TGM3, PLAU, LAGY

Group A dominant (>2 folds) Group B dominant(>2 folds)
(48) (62)

Verification of statistical
significance using 64 OSCC tissues.

Yamamoto-Kohama’s mode of invasion ; 29 / 24 (53)*
T- grade (tumor size) ; 17 / 14 (31)
Nodal metastasis; 3 / 0 (3)
7. ETREBI DR - REMEIZ RS b~ — ) — AT
AT NV—F, BINV—TZNENTEMNLEEHBET K
O, REE, KR&E, BEBHELOBROD L0z
L7z #RIEFEL LS ICTE LD

/HOP, MMPZ2, MMP-11, LGALSI, ACTNI1 X
HLA-DBI 7% E V3 BRI SHFRER OB LM 5 2
LA ST n g on e,

2. EBUEOHERIZME TV O
SEEM L7~ — 7 —BEZF DR b mOHBE 2R T
WA - NEORBEZSE (YK 08) &, WEET o

# 4. OSCC DETHEB THBDET S 5~ — 7 — BT

Symhbol A ion no. Gene cathegory and name YK grade | Tgrade Meta

Cyto skel P

TGM3 NM_003245 |Transglutaminase 3 A C

CLSP NM_017422  |Calmodulin-like skin protein. Associated with TGM3. A

KRT17 NM_000422 |Keratin 17. A

LOC 144501 XM _096612 | Similar to cytokeratin (A4 1-513) A

SPRRIB NM_003125 |Small proline-rich protein 1B (cornifin). A B

ZNF185 NM_007150 |Zinc finger protein 185 (LIM domain). A B

KRTL NM_006121 |Homo sapiens keratin 1 {epidermolytic hyperkeratosis). B
Membrane

TM7SF2 NM_003273  |Transmembrane 7 superfamily member 2. A

AQP3 NM_004925 |Aquaporin 3, Channering, water transport. A B

C4.44 NM_014400 |GPI-anchored metastasis-associated protein homolog, A

FLJ11036 NM_018306 |Hypothetical protein FLIJ11036, transmembrane protein 40 {TMEM40), A B
Cell cdh

CEACAMS NM_004363 |Carcinoembryonic antigen-related cell adhesion molecule 5. A

HSPC159 NM_014181 |Homo sapiens galectin-related protein, HSPC159 protein. A B
Protease modification

CSTB NM_000100 |Cystatin B (stefin B) (CSTB), cysteine protease inhibitors A B C

KLK7 NM_005046 |Kallikrein 7 (chymotryptic, stratum corneum) (KLK7), transcript variant 1 A B

MPN NM_031948 |Pancreasin (MPN), novel tryptic serine peptidase expressed primarily by the pancreas A

WFDC12 NM_080869 |WAP four-disulfide core domain 12 (WFDC12), functions as a protease inhibitor A B

SLPI NM_003064 |Secretory leukocyte protease inhibitor (antileukoproteinase), secreted inhibitor of serine proteases. A B
Signal transducti

RAB25 NM_020387 |RAB25, member RAS oncogene family. A B

S100A12 NM_005621  |5100 calcium binding protein A12 {calgranulin C)involved in specific calcium-dependent signal transduction A B
Cell growth/ differentiati

HOP NM_032495 |Homeodomain-only protein, transcript variant 1 A B

CSRP2 _ NM_001321 |Cysteine and glycine-rich protein 2,development and cellular differentiation. A | B

CRABP2 NM 001878  |Cellular retinoic acid binding protein 2. A
Proliferation differentiation transfermation

CDA NM_001785  |Cytidine deaminase. A B

CBR3 NM_001236 |Carbonyl reductase 3. A

FOSB NM_006732  |Homo sapiens FBJ mutine osteosarcoma viral oncogene homolog B. A B C
Others

0ODC1 NM_002539  |Omithine decarboxylase 1. A

SULTZBI NM_004605 |Sulfotransferase family, cytosolic, 2B, member 1 A B

RNASE7 NM_032572  |Ribonuclease, RNase A family, 7. A B

D48234E NM_014392 |DNA segment on chromosome 4 (unique) 234 expressed sequence. A B

UBD NM_006398 |Homo sapiens ubiguitin D (UBD), B

APOBEC34 NM_145699 |Homo sapiens apolipoprotein B mRNA editing enzyme, catalyticpolypeptide-like 34 B

APM2 NM_006329 |Adipose specific 2. A

126



#5. OSCC DTS THBD LAT 5~ — 7 —#E1H#

BN EOFEBBE B O R A

|

Symbol Accession no. Gene v and name YK grade | Tgrade | |
Cell recognition |

HLA-DPBI1 NM_002121 |major histocompatibility complex, class 11, DP heta | (HLA-DPB1) A |
HLA-DMB NM_002118 |major histocompatibility complex, class 11, DM beta (HLA-DMB) A |
GLG! NM_012201 |golgi apparatus protein 1 (GLG1), E-selectin ligand-1, MG-160, cysteine-rich fibroblast growth factor receptor A B |
Comg \

C18 NM_001734 |complement component 1, s subcomponent (C18) A B |
C1QG NM_172369 |complement component 1, g subcomponent, gamma polypeptide (C1QG) A |
ClQA NM_015991 |complement component 1, g subcomponent, alpha polypeptide (C1Q4) A |
ECM remodeling |

PLAU NM_002658 |plasminogen activator, urokinase (PLAU) A B |
MMP11 NM_005940 |matrix metalloprotemase 11 (stromelysin 3) (MMP11) A B |
MMP2 NM_004530 |matrix metalloproteinase 2 (gelatinase A, 72kDa gelatinase, 72kDa type [V collagenase) (MMP2) A B |
COLLAL NM_000088 |collagen, type L, alpha 1 (COL1AL) A B \
COL6AL NM 001848 |collagen, type V1, alpha 1 (COL6AL) A B |
COL3A1 NM_000090 |collagen, type 111, alpha | (Ehlers-Danlos syndrome type IV, autosomal dominant) (COL3A1) A B |
LGALSI NM_002305 |lectin, galactoside-binding, soluble, 1 (galectin 1) (LGALS1) A B |
Cyto skeleton-associated |

TAGLN NM_003186 |transgelin (TAGLN) A B |
ACTN1 NM_001102 |actinin, alpha 1 (ACTN1) A B \
CKM NM_001824 |creatine kinase, muscle (CKM) A |
MYL9 NM_006097 |myosin light polypeptide 9, regulatory (MYL9) A B |
FHLI NM_001449 |four and a half LIM domains 1 (FHL1) A |
o _ |Cytokines |
CCL19 NM_006274 |chemokine (C-C motif) ligand 19 (CCL19) A |
NK4 NM_004221 |natural killer cell transcript 4 (NK4),interleukin 32 (IL32), transcript vanant 2 A |
TNFEF10 NM_003810 |tumor necrosis factor (ligand) superfamily, member 10 (TNFSF10) A B |
Others . |

GRCC10 NM_138425  |hypothetical protein BC009925 (LOC113246), (GRCC10) A |
AFG3L2 NM_006796 |AFG3 ATPase family gene 3-like 2 (yeast) (AFG3L2), nuclear gene encoding mitochondrial protein A |
HISTIHZBK NIM_080593  |histone 1, H2bk (HISTIHZBK) A |

HT, b EMRE, RSB L OMBDTR W Z LA
HONTWBEEHET, YK1, 2, -3, 4C, 4D D5

Bt 7 L — PO ORI 2 FRI 9 222,
Fr OHVT6HEFRTH, V) Y SETRE O ERIIHS
MIZYK 7 L— FO LR EMET 2 2 EFERR SN T
WA, T-Z7L—FeoMBIIRsNE o7 (K
8). T THAII YK BHICHYT 2EMEOHR
T xR @%CMrWT%E@V*ﬁ*kE
THEH%E BRTEDE

#= 1 PCR ETH~, BEIC

[ Metastasis(+)
BT average(X10)

VK1 YKZ YK3 YK4C YK-4D
PI8. OSCC GMEBNIBITE YK/ E Y /3 HigmE O
A - /NEEDTRABI BE MR L 7ERIRE I B W T, M &

T7L— F@E[Zi"]%"k&)f_.
FWN—EBHE, RIIEEE (T-grade) OFIHHEE
R
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FEREOFNEIZHE > T, LDAEEZIEARE L2 2 HER)
7 & A L, Leave-one-out 2 Z MR EE & 5l A 7.
DTFICZ0fR0RZT LD L. T, YK1E MO
TL— R2ENTAEFVIE, 18O~ —7—% Hwn
TUTORIZE Y 2a7{bsh, 93.8%DFHlFEE &
ol

Score = 0.394866 + 0.229884 (HOP ) + 0.211169
(CKM) + 0.324503 (CDA ) — 0.620754 (CSRP2) —
0.338919 (C1S) + 0.004993 (ODC 1) + 0.136036
(TNFSF10) +0. 05849 (TAGLN) —0. 104157 (NK4) +
0.15035 (HLA-DBP1) — 0. 164207 (HLA—-DMB) +
0. 359343 (GRCC10) + 0. 159684 (GLG1) — 0. 097888 (C
4.4A) +0.078056 (KLK7) — 0. 161743 (S100A 12) +
0. 031256 (SULT2B1) —0. 131336 (TGM3).

YK-1, 2%, -3254D FTHOZ L — Fi &R
LEFVIE, IO~ —7—FHNWTUTORIZED
Zaribsh, B.3BOFHKEEEL -7 (K9).
Score = 0.986068 — 0.010085 ( CLSP ) — 0.03203
(RNASE7) +0. 088897 (LOC14450) — 0. 250882 (SLPI)
+0. 03128 (ZNF 185) + 0. 182597 (CKM ) + 0. 224274
(CDA) —0. 360236 (D4S234E) +0. 398142 (TNFSF10)
—0. 136753 (CBR3) + 0.213823 (MYL9) + 0. 045013
(MMP 11) — 0.222319 (HLA - DMB) + 0.116148
(ACTN1) - 0.124201 (HSPC159) — 0. 267171 (FL]
11036). —0. 538498 (AFG3L2) +0. 221296 (TM7SF2).



Score= 0.986068-0.010085(CLSP)- 0.03203(RNASE7)+ 0.088897(LOC14450)- 0.250882(SLPI)+ 0.03128(ZNF185)+
0.182597(CKM)+ 0.224274(CDA) -0.360236(D4S234E)+ 0.398142(TNFSF10) -0.136753(CBR3)+ 0.213823(MYL9)+
0.045013(MMP11) -0.222319(HLA-DMB) +0.116148(ACTN1) -0.124201(HSPC159) -0.267171(FLJ11036). -

0.538498(AFG3L2)+ 0.221296(TM7SF2). ( Accuracy of prediction; 95.3%)

VK2

YE-1

LDA score

1B & H 72 MIZH B EST (LDA) 23 712
X %M YKL, 2& YK3, 4C, 4D o5l
SIS LR, (REEZKHET VOB L L TR Z
IS 2725, Mo 3FEDOET VIOV TIFRDO AR
WLHZAKT S.)

X9

YK-1, -2, -3%-4C, 4D % #5285+ 5 €T
&, BEOY—h—2 U TocLh 2a 71k
N, 92.2%DTHEAERE & 75 7z

Score = — 0. 328603 + 0. 128613 (CCL19) — 0. 00548
(CLSP) + 0.345872 (FHL 1) — 0.39984 (SLPI) —
0.023614 (APM2) — 0.052443 (AQP3) — 0.040878
(CSTB) +0. 24299 (CSRP2) — 0. 141004 (D4S234E) —
0.00906 (ODC1) + 0.211764 (TNFSF10) + 0. 046316
(TAGLN) + 0. 157812 (PLAU) — 0. 038082 (NK4) —
0.165494 (HLA — DMB ) + 0.337967 ( LGALSI ) —
0.369404 (GLG1) —0.090304 (COL1A1) — 0. 372974
(FLJ11036) + 0. 217867 (AFG3L2) + 0. 19053 (KLK?7)
+0.010609 (MPN) + 0. 092418 (SULT2B) — 0. 138387
(WFDC12) +0. 098447 (TGM3).

YK-1, #54C $TE, 4D 2 #5325 EF V1L, 16
o= —%HCTUToRIZE ) Aa7ibsn,
93.8% D T I & 7% o /2. Score= —0. 771245+
0.071189 (LOC 144501 ) — 0.401477 (D4S234E) —
0. 066541 (CBR3) + 0. 080463 (PLAU) — 0. 14224 (MMP
2) —0.045855 (MMP 11) + 0.481743 (LGALSI ) —
0.106972 (HIST1H2BK ) — 0.412974 (GLG1) +
0.087268 (C1QG) + 0.026049 (COL6A 1) — 0.513483
(FLJ11036) +0. 019158 (MPN) +0. 0567 (SULT2B1) —
0. 259138 (WFDC12) +0. 209169 (TGMS3).

INHETNORLEZMEDD H HETHHIZISE
Bl OSCC #fkz M H I #EIzFZ W L, AT L TT
oo HBMBW L L2 (R6). #RIE, 13ES
D9 B IEBNZ BV THEIRF BT ORR L HEZ T &
B—H L. A—HTho/25BON4FNEL 7L —
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6. REZOWHEZI & BE 2O K

YK grade(I) Classification by LDA models” YK grade(Il)
Patients jcaldiag) LDAl __LDA2 LDA3  LDA4 (Molecular diag)
scc129 1 + + + - 4o (11 1)
SCC126 2 o e 3(1)
sCcC132 2 - - 1)
scei3l 3 + + 3
sCC133 3 + + 3
scc127 3 + + 3
sCC139 3 + 4 3
sCC137 3 + + . . 3
SCC134 3 + + = - 4c (1)
sCC138 3 + + _ B 3
sce12s 3 + 4 - = ac (1)
SCC130 ac? ¥ ¥ - - ac
SCCi124 4c & + & . 4C

Fidelity (%) 77 77 100
a, Gray backgrownd denotes discrepancy between ical and molecular di

b, One rank over( 1 )/Under (1) estimation compared with the pathologycal diagnosis.

¢, Fidelity to the pathological diagnosis.

# After intensive examination, the pathological diagnosis has been corrected grade 2 to 4C.

N
A

FOEETH 7. T2, ZO5FD) L 4 FlILEE
ZWOIEZI LY BT L — FHEBNIE-> T
7z, BEREW T &2, JERI SCC130Id i MR EL 2 It ©
L= F2EHESNIZA, BIETEMOMELZT
THMAELLZE ZH, EBRTEETFZH L Rik04C
TH5DHZEHHHL 7. WERA TIRmERICE N S M6
D TR N-H#HFHOZALZ W OO EFHY 2B
THIR BYICBIZE T 5%, #EIZFZ ML RNA i35
BICH A BEOMBARZ VAR ) —= 0 7T
5DT, FIFEICHI) R#EHRERE I N—FT52 L
PHKD. o T, BIZTHMIC X 8L D M
fill (over estimation) Z/R$EHO—D L LT, HH
AT CIE A S T B EWTE A - T2 B TR
ENLAEEMEDEZ OGNS, ZOHRERAET H72012
FSHITEAEER, MEE2MATWwLEDrD S
WS, BIZFZRNIER, WEZEZMET L5302
Wk L CRBEMEH T I LRI S N,

SHhOVE

FaXOPEEEREOFHLY X0 IFRECEI T 55
MOMSELZ BIRLTBY, AiEWHE LB TEAES
DRHEEDOEND 720 DFEHBIZTF I L ABITET IV
RREE L7, SHRBEICL ) ESEOSWETRESOF
%, B2 YREIRE O RN O W TG & EO 2 1
MWEL SRV EEZTWD, HETREDO Y »/SHifEE
BB ETFICEDO VT T 5 AAEREII W Eoh
WMEINTVLEHEED - ZN 5 OHREIC I NITEE
DBEE T B OREEEIXT5% H 5 85% DHEFHIZHE - TH
D, THHEOBAPS IREOEHAE I A TY
5. FADOMBEIZBWTOHLLIZ) v SEHRE L O
MM %ZR$EMETIE TGM3, CSTB, FOSB @ 3 &
(F4l2CTFR) OADPRBSh, BBEHE~—
H— BT B OMBES R L Z L 2RI S h
72, FOREEKE L CHEATHR OB E O LAk 258N



LTWAZENREZLNDLA, HEEZILY & BEN
FICO MBI ET 2O PO FREINEA TS Z
EEREERT LULEDNRDD.

JEGAFEE L T s, BBk EOENBE 25 L
T BETHEMBKIES oMM KD 2 L PHES
NG, Bl 2 XA Z B & BUNRSR L, BB E%
ZAHLETRERERL Y, W UMBKE O OSCC T
LHFICFE LD DTN, Rk VO FEDK
WHTA 7 SI2FAE L2 b DI LW SR S
N5, —7, IHL »SHEORFT & BEDOGRIETINE
BT Z N LIELIERLE SN TV A, BHlERELD
1) YRERODBZ A R FEFITIX, BEE TR WIERNIC
WARTFEDPIEWBIFCH L6040, /2, &
OB EER TREMIE D snail BART 238 £ O RIER
AIHL, TORPEEBIMEESINL Z AL
IR B EOREICENEE 2 EEH 2 H- T
HZEIPRENTWDEY, IEIRE EHOEEE L O
B, FHREMR HEEEIZB VT CDTT Mo
KB CD8EETH Y, PUEET A v A v ThHD
I[FN-2y O RHIEAE R m W C &%, MIZFHRAR LR
5 B T d CD4ARy 1 CDS7T ML AsHm L < B
D, KRS ¥ 8Bk IFN-y BEAERRD AL ETH S Z
£V K512, IL-10% IL-187 &> Thl-##IvES 14+
WA Y OEEDPTFHARZKHECHEING Z
IR EOFNREINTVE. TS DOFHFEILNE
BEOREINE L THREOMIZERELZEEEOSH 5 2

LRI HAY, TUEEMRE I BT 5 BE OGS
BREE Pl L OB RZBE ST RV, e

&, SEHRR OB ST, IR R L 2 7z
FEEEORIZICERTORE L MAEDLESL Z LIZ L
D, HOERTFEREOTFHREY LV IEEICZITAZ L
WHEER D LNV EEZTVD.
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