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Project Summary

) ) Microarray analysis of papillary thyroid microcarcinoma
Title of Project L .. .
(PTMC): molecular classification for the prediction of prognosis

papillary thyroid carcinoma, microarray, gene expression,

Key Word
ey words lymph node

Project Leader Sun Wook Kim

Associated Company |None

Purpose : the purpose of this research was to identify genes that are differently
expressed in papillary thyroid cancer according to the status of lymph node
metastasis, which is a important prognositic marker of recurrence.

Method : Gene expression analysis using microarray platform was performed on 19
papillary thyroid carcinomas and 7 pathologically normal thyroid samples.
Microarrays containing 23920 probes were used for hybridization with total RNA
from normal and papillary thyroid carcinomas. Scanned array images were recorded
and data analysis was performed.

Results : We identified 476 genes that differentiate histologically papillary thyroid
carcinomas from normal thyroid tissue. Of these 210 genes were up-regulated and
266 genes were down-regulated in papillary thyroid carcinoma. TM7SF4 was the
most up-regulated and CCL21 was the most down-regulated gene. There was no
significantly differently expressed gene in papillary thyroid carcinomas according to
the status of lymph node metastasis.

Conclusion : Our study show the following : 1) differences in gene expression
between papillary thyroid carcinoma and normal thyroid tissue can be identified.

2) We could not find statistically significant differences in gene expression according

to status of LN metastasis in papillary thyroid carcinoma
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2. ATAE Y W& 2 A
1) Tissue Samples

12 =9 Zxo|A 7]e¥ FFPE #HAA cDNA microarray 4o AF&3 4 2+= RNA 3
=9 Y3} o]Z o] &3 microarray EAHY FHE $35Fe] formalin fixed paraffin
embedded tissue®l ] RNAZS %33l illuminatle] DASL assay B& o] &3&to] 48 233}
Ao RNA g 50] kg # o]z Zstdvt. webA #5792 gene expression profiles ®.7] €13}
o AAdsd 2245 g5t 1989 FAARFE 247 7Y AAdd 248 AR
o 2AES Fu 5 HYddA 55 25 A3 A7A-80TelA BEHAT. AA= 90%
o]’ neoplastic cell2 o] Folxl 5ol AT g2k HA S AHA= A9 = A 14 2 F
o9} IRBE &3 A Hol we} o] FoHth F 19# 9] FARF9 82 = dx2d Holrt Q=
A9-7F 9o ©xd dolrk gl A97F 108 S 22 & dojA v

= Adgstglon o F sele TN AS o F

N
Do(eo

2) RNA =

Quiagen A}9] RNeasy Mini kitE ©]&3}o] #| A recommendationol] welA HA 2ZF oz H
B RNAZ F%39Y. RNAQ quality checks $35te] 7i78e] MZo] thsle] Bioanalyzer
(Agilent)E ©]-&3to] RNAY qualityE AAFSFY] microarray A& 2 A3 A& Ads)

3) Microarray analysis

Whole genome expressions ¢o}E 7] 9dle] Illumina’s Sentrix HumanRef-8 Expression
BeadChip2 AF&3l9th. ©] 7]E+ National Center for Biotechnology Information (NCBI)
Reference Sequence (RefSeq) database, Release 17 W& 16283 RefSeq geneE X 3$F3ste] 23920
7Rl probe® ©]Fo]x it} Ilumina Amplification Kit (Ambion, Inc., San Diego , CA)& ©]
£3}o] Biotynylated cRNA & 5% 3, RNeasy kit (Qiagen, Valencia, CA)S ©o]&3] AA|s}%
t}. Sentrix HumanRef-8 Expression BeadChip ( Illumina, Inc., San Diego, CA)°l hybridization
ANDF e wEk AHS stk 2712 confocal laser scanner = Al &It Illumina
BeadArray Reader scannerZ ©]£3}o] Scang 3l 1L BeadStudio softwareE o] &3Fo] HA131%)
ok AA HA T 50% ol Al 267) HA T 1370 oA AMZolAM detection p-valueZb <0.05¢1
15196 probe®l] thsle] A& st o MEE probesol] WA, vfo]azojg o] Ao w
Aete Al ~gA HE(AY goa] dAstE 0 xS F0]7] 984, Quantile Normalization
Hoxz RAAY 4 2FWEY 4 MZo W3 v 2 E fold-change ¥ adjusted FDR p-valueZ
2FE38ko] 1) fold-change>2 ©]al 2)p<0.05%] FHAE Fg on & 7HA= Aoz Fos.
2] gk ogu & 7FA = 7 2o o 3l A panther Classification system
(http://www.pantherdb.org)S ©] &3}, cell proliferation, cell death % A7} #Aojst= A
A EAAAETA VeERE BT $AA A2 Arrayassist (Stratagene, La Jolla, CA), R
(Ver. 26) = 3}5it}.




Table 1. Patients and specimens characteristics * % %3 match¥} & Azl EA5tE 23

Sample Diagnosis |Gender |Age |[Size (Cm) |LN status

1R(T)1=MX1 PTC 0.4 0/34

2R(T)2=MX2"  |PTC 05 0/14

3R(T)4=MX3 PTC 0.7 0/13

4R(T)13=MX4 |PTC 1.0 0/6

5R(T)14=MX5 |PTC

6R(T)16=MX6" |PTC 1.1 0/17 follicular var
7R(T)19=MX7 |PTC 15 0/8

8R(T)21=-MX8 |PTC 1.8 0/9

9R(T)26=MX9 |PTC 2.9 0/34

10R(T)27=MX10 |PTC 3 0/6

11R(T)3=MO1  [PTC 0.6 9/12

12R(T)6=MO2  |PTC 0.8 2/13 3.5cm &7 5
13R(T)9=MO3  |PTC 0.9 6/6

14R(T)11=MO4" [PTC 1.0 3/8

15R(T)17=MO5 |PTC 15 9/22 T AN+ SA S
16R(T)18=MO6" |PTC 15 3/9

19R(T)28=-MO9 [PTC 1.7 6/9

17R(T)23=MO7 [PTC 2.0 12/26 =73
18R(T)25=MO8" |[PTC 2.7 12/20 =75
19R(N)2 Normal

20R(N)7 Normal

21R(N)8 Normal

22R(N)11 Normal

23R(N)14 Normal

24R(N)16 Normal

25R(N)18 Normal

26R(N)28 Normal

AT & 205 23g TRl E Kol FAAE F 47670 Ak o] 5 21078
o FHAZE A AAFTFEedA Edo] FUkE o 266710 Ak wrE o] "Wolx AUk b
Z Aol AA FEHol FUkEO] AW AR TMT7SFAF A A2 transmembrane 7 superfamily
member 4 ° mRNA &3 7 @do] "Holx W FdA= CCL21ZA] chemokine (C-C
motif) ligand 21 (CCL21)9] mRNA it} 476712 & A 2E PANTHER(protein analysis through
evolutionary relationships) &l webal o H biological precess (Fig 1.)el | at= A< o
W molecular function (Fig.2)ol] & 33l A& EAsH T

_10_



Signal transduction
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Transport

Cell adhesion

Oncogenesis

Cell cycle
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Other metabolism
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Fig 1. Biologic functions of differentially expressed genes between papillary thyroid carcinoma

and normal thyroid tissue
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Fig 2. Molecular functions of differentially expressed genes between

carcinoma and normal thyroid tissue
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Fig 3. Hiearchial clustering based on differentially expressed genes that segregate papillary

thyroid carcinoma from normal thyroid tissue

_12_



A3t 2) FAARTLAA GZA Folo] WE FAR TR Aol

AT Ee A2 Holo wE {FHz Tde] zolE dolR izl FEdt Y Holg H
ol i} HxA HolE Holx i FolA WEe] HolE Hol: {FHAE Fux Yot
ZlEell s o3 e wHEAolE Hol: AV glo] T owrite] AolE {HA Hdo
w2} clustering & 4 $1sich (Fig 4.)

Meta-X Meta-O Normal

.. |

ﬁﬁﬁﬁﬁ
58 1088 1585

e

Fig 4. Hiearchial clustering based on differentially expressed genes showed no difference
between papillary thyroid carcinoma according to LN metastasis status but clearly differentiate
both from normal thyroid tissue
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