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Table 1. Patient characteristics
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2. DNA microarray

7t Ao g HE 2% oF 510199 RNAZ oli-
gonucleotide microarray A&-3}o] F-A 5}t K ol ol
Al A% MacrogenAF] Oligo Human 10K Microarrays
+ 50-mer oligonucleotide probe= 7Ad=|*] 10,41671<]
AZHARAE ot Be o, o] 80327 frAiAt
7F ezl 7lo|ar, 2,0767]+ expressed sequence tags
(ESTs)o]c}

3. Supervised classification

Microarray AF%l< Imagene ver. 5.5 software (BioDis-
covery, EI Segundo, CA)E AHgsle] HAJslgion,
lowess W] 2.2 normalizationd}ic}. N- 2 N+ 7F
o] fAlAk kel ofibo] 8 o sl Elsl] ffe

Training set (n=31) Test set (n=12) Total (n=43)
Characteristics = = p-value
N- N+ N- N+ N- N+

No. of patients 20 1 7 5 27 16
Age (range) 52 (85-75) 50 (29-70) 56 (41-67) 52 (40-67) 52 (35-75) 51 (29-70) 0.25
FIGO stage 0.021

IB1 13 2 4 2 17 4

B2 3 4 2 1 5 5

IIA 3 4 1 1 4 5

IIB 1 1 0 1 1 2
No. of LNs (range) 195 (9-34) 19 (11-26) 17 (9 19 (8-22) 19 (9-34) 19 (8-26) 0.99
No. of metastatic 0 2 (1-13) 0 3 (1-9) 0 2 (2-13)

LNs (range)

FIGO; International Federation of Gynecology and Obstetrics
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Fig. 1. Prediction flow of LN me-
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Prediction in test set

supervised hierarchical clusteringE- A 2§3}3.2.1, permu-
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sksitt p-value HA-S 91381e] Westfall-Young method&
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MRI AFALS Hs, 249 LN Ao] -5 H7138)sdet. o]
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1) definitive positive: short axis dimension >1 cm; 2)
probable positive: 0.5 cm < short axis dimension <1 cm
and long axis dimension >1 c¢m; 3) possible positive: 0.5
cm < short axis dimension <1 cm and 0.5 cm < long
axis dimension <1 cm; 4) probable negative: short axis
dimension <0.5 cm; 5) definitive negative: unmeasurable
short or long axis dimension. $1¢] +& 7|15 5 1), 2),
3)ell awdal= 739 Fak LN #o] ooz AAs}sicl.
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rmance for test set (12 patients).
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EAA #A 0] SPSS 13.0 (SPSS Inc., Chicago, IL)o]
AHEEISITE N-oF N+t 7ke] gk vlals 913t
A< H4E test, W53 Wl chi-square test= 391
t}. Microarry$} MRI 7+2] of|& A= v|w 5 $]3}e]
McNemar testE -85l ZE 40 gle] p<0.05
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Table 2. Differentially expressed 156 genes from DNA microarray (127 known genes

and 29 ESTs, p<0.01)

No.  Gene Symbol No. Gene Symbol No. Gene Symbol
1 NM_020299 AKR1B10 53 NM_005329 HAS3 105 AF0B5241 TXN
2 NM_002072 GNAQ b4 NM_006837 COPSH 106 NM_002171 IFNA10
3  NM_004587 RRBP1 b5 NM_000428 LTBP2 107 AY037114 null
4 NM_012070 ATRN b6 NM_022141 PARVG 108 XKM_047451 null
5 NM_0070539 KPTN 57 NM_004158 PSPN 109 NM_016045 C200rf45
6 NM_002811 PSMD7 58 NM_020309 SLC17A7 110 NM_013308 GPR171
7 NM_003300 TRAF3 b9 NM_002112 HDC 111 NM_005813 PRKD3
8 NM_000619 IFNG 60 NM_030380 GLI2 112 NM_004285 HBPD
9 NM_003096 SNRPG 61 NM_003374 VDAC1 113 NM_004723 ARHGEF2
10 NM_015882 null 62 NM_003329 TXN 114 AF044953 NDUFA8
11 XM_013075 null 63 NM_013385 PSCD4 115 AB023493 APLN
12 NM_012138 AATF 64 NM_004618 TOP3A 116 AF124728 ACIN1
13 NM_021642 FCGR2A 65 NM_005127 CLECSF2 117 AB023153 ICK
14 NM_016178 OAZ3 66 NM_001975 ENO2 118 S66901 POUZF1
15 NM_00B6270 RRAS 67 NM_0004397 CYP11B1 119 XM_039938 null
16 NM_013351 TBX21 68 NM_014357 LCE2B 120 AF220023 TRIM4
17 NM_000752 null 69 NM_001252 TNFSF7 121 ABO038979 null
18 NM_018048 null 70 NM_020527 null 122 NM_013974 DDAH2
19 NM_003726 SCAP1 71 NM_004763 ITGB1BP1 123 AL135749 null
20 NM_012397 SERPINB13 72 NM_001721 BMX 124 control null
21 M34065 CDC25C 73 NM_0006086 C8G 126 AF175325 null
22 NM_005078 TLE3 74 NM_000065 C6 126 X61971 PSMB6
23 NM_008330 IPOB 75 NM_004226 STK17B 127 574703 NFYC
24 AB048287 null 76 NM_018662 DISC1 128 U15687 ATP2B1
25 NM_004299 ABCB7 77 NM_000557 GDF5 129 XM_044481 null
26 NM_000671 ADH5 78 NM_005762 TRIM28 130 Z83799 null
27 NM_007259 VPS45A 79 NM_001917 DAO 131 AL137754 MATK
28 NM_003000 SDHB 80 NM_005986 SOX1 132 NM_020246 SLC12A9
29 NM_002585 PBX1 81 NM_005186 CAPN1 133 XM_032723 null
30 NM_0308631 SLC25A21 82 NM_003662 PIR 134 XM_051474 null
31 NM_000455 STK11 83 control null 135 NM_004091 E2F2
32 NM_005484 PARP2 84 NM_017436 AAGALT 136 XM_012766 null
33 NM_003746 DNCL1 85 NM_016440 VRK3 137 U97698 MUCB
34 NM_013402 FADS1 86 NM_013276 CARKL 138 NM_016058 null
35 NM_032645 RAPSN 87 NM_000698 ALOX5 139 AJO0B851 ING1L
36 NM_002662 PLD1 88 AF017999 PTENP1 140 AF078164 null
37 NM_053274 GLMN 89 NM_021825 null 141 AF312028 PPP1R12C
38 NM_005423 TFF2 90 NM_001866 COX78 142 AF321613 MRPS22
39 NM_015894 STMN3 91 NM_003276 T™MPO 143 NM_004073 PLK3
40 NM_004843 IL27RA 92 NM_018699 PRDM5 144 AL050332 null
41 NM_006782 ZFPL1 93 ENSG00000122958 null 145 XM_032349 null
42 AF121908 PLA2GA4B 94 NM_003372 VBP1 146 AB049640 MRPL13
43 NM_013400 REPIN1 95 NM_016391 HSPC111 147 XM_054622 null
44 NM_002953 RPSBKA1 96 AF079566 null 148 NM_018687 null
45 NM_005448 BMP15 97 U75295 null 149 XM_012254 null
46 NM_003850 SUCLA2 98 $S62885 ACP1 150 AF0439615 CXorf27
47 NM_000504 F10 99 NM_016027 LACTB2 151 AF121858 SNX8
48 NM_013981 NRG2 100 L19063 null 152 AL096814 null
49 AF127761 RBMBA 101 L43839 null 153 ENSG00000118335 null
50 NM_022909 CENPH 102 NM_014034 ASF1A 154 AF202635 ZA20D3
51 NM_004385 CSPG2 103 NM_001902 CTH 1565 NM_018655 LENEP
52 NM_006886 ATPSE 104 ENSGO00000048014 null 156 NM_004365 CETN3
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B
pN- pN+ Total  Sensitivity: 60.0%
oN- 7 D) 9 Speqﬂcﬁy; 100%
N+ 0 3 3 PPV: 100%
NPV: 77.8%
Total 7 5 12 Accuracy: 83.3%

cN—= N- by a classifier, cN+; N+ by a classifier, pN-; N- by pathologic evaluation, pN+; N+ by pathologic evaluation

Fig. 2. Performance of “LN metastasis prediction model” using 156 Genes. (A) represented the validity of a classifier

from 31 training set and (B) showed from 12 test set.

A
pN- pN+ Total  Sensitivity: 66.7% pN- pN+ Total  Sensitivity: 62.5%
mN- 19 5 on Specificity: 70.4% oN- n 6 29 Specificity: 85.2%
MmN+ 8 10 18 PPV: 55.6% N+ 4 10 14 PPV: 71.4%
NPV: 79.2% NPV: 79.3%
Total 27 15 42 Accuracy: 69.0% Total 27 16 43 Accuracy: 76.7%
C
pN- pN+ Total
cN- 17 1 3 3
mN- oN+ 2 4 24 cN- N- by a classifier, cN+ N+ by a classifier,
N 5 7 p value pN-; N- by pathologic evaluation, pN+ N+ by
mN+ CN . 5 6 18 Sensitivity: 1.000 pathologic evaluation
c Specificity: 0.289 *One patient with cN- and pN+ was exclude for
Total 27 15 42+ Accuracy: 0.454 comparison analysis because of not taking MRI scan

Fig. 3. Performance of pelvis MRI and a classifier on the prediction of LN metastasis. (A) showed the validity of
pelvis MRI and (B) showed a classifier. (C) represented the rearranged date from 42 patients who took both pelvis
MRI and microarray test for comparison. There is no significant difference between two prediction models.
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oN- 17 1 18 Spe(?lflCItyio 89.5%
oN+ > 4 6 PPV: 66.7%
NPV: 94.4%
Total 19 5 24 Accuracy: 87.5%
C
PN- PN+ Total  Sensitivity: 93.3%
AN- 17 1 18 Spec_iﬂcity: 63.0%
AN+ 10 14 o PPV: 58.3%
NPV: 94.4%
Total 27 15 42 Accuracy: 73.8%
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B
pN- pN+ Total  Sensitivity: 60.0%
oN- 6 4 10 Speqﬂcﬂy:o 75.0%
N+ 5 6 8 PPV: 75.0%
NPV: 60.0%
Total 8 10 18 Accuracy: 66.7%

cN— N- by a classifier, cN+; N+ by a classifier, pN-; N-
by pathologic evaluation, pN+ N+ by pathologic evaluation,
NN-; nN- and cN-, nN+ mN- cN+, or mN+

Fig. 4. LN prediction by “new model” combining pelvis MRI and microarray. (A) showed the prediction validity of
microarray in the mN- patients. (B) showed that in the mN+. (C) represented the performance of “new model".
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Microarray versus magnetic resonance imaging prediction of lymph node
metastasis in patients with cervical squamous cell carcinoma

Tae-Joong Kim', Hyun Hwa Cha', Jung-Joo Choi', Woo Young Kim', Chel Hun Choi’,
Jeong-Won Lee', Duk-Soo Bae', Byung Kwan Park?, Byoung-Gie Kim'
Devartments of Obstetrics and Gynecology'and Rad/o/ogf, Samsung Medical Center,

Sungkyunkwan University School of Medicine, Seoul, Korea

Objective : We investigated whether microarray-based gene expression profiling of primary tumor biopsy material could be used
to predict lymph node (LN) metastasis in patients with uterine squamous cell carcinoma by comparing this approach with magnetic
resonance imaging.

Methods : Forty three primary cervical cancer samples (16 with LN metastasis and 27 without LN metastasis) from radical
hysterectomy with pelvic LN dissection were obtained, RNA was isolated, and oligonucleotide gene chips (Macrogen, Seoul, Korea)
were hybridized. The samples were randomly divided into training (31 samples) and test (12 samples) sets. A prediction model
for LN metastasis from the training set was developed by support vector machine methods using a 10-fold cross-validation and
it was tested for its prediction accuracy by applying it to the test set. We evaluated pelvic LN status by MRI with newly designed
criteria in these patients and compared the accuracy of MRI with microarray. In addition, we created a new approach by a
combination of both.

Results : The “LN prediction model” derived from the signature of 156 distinctive genes had a prediction accuracy of 83% when
applied to the independent test set. MRI showed an accuracy (69%) for the prediction of LN metastasis. The combination model
with MRI findings and microarray improved prediction accuracy over MRI alone but the improvement was not statistically significant
(74% and 69%, respectively; p=0.688).

Conclusion : Current data show that the prediction of LN metastasis can be allowed by DNA microarray of the primary tumor
biopsy, alone or in combination with MRI.
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