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1. Aim:

- To analyze DNA methylation status of prognosis associated genes in papillary thyroid
carcinomas

- To find auxiliary prognostuc marker in papillary thyroid carcinoma

2. Methods.
We investigated DNA methylation status of MIG6, CBX7 and FOXA2, which are known to be

associated with prognosis of PTC. We also investigated association of DNA methylation and
known prognostic markers including BRAF mutation. 58 paraffin embedded PTC tissues and
normal adjacent thyroid tissues were collected from archives. Methylation specific high
resolution melting analysis (MS-HRM) was performed to validate DNA methylation status of]
target genes using cell lines. Then methylation specific PCR was performed to find DNA|
methylation of target genes using DNAs from paraffin embedded tissues. Significant
association between DNA methylation and clinicopathological factors were defines as p value

was less than 0.05.

3. Result

We failed to find anticipating DNA methylation site in MIG6 and FOXA2 genes. However,
CBX7 gene was methylated in cell lines by HRM analysis. CBX7 DNA was methylated in
twelve out of fifty—eight (%) PTC tissues. All normal tissues were unmethylated. CBX7 DNA|
WAS also methylated in BCPAP, FRO and FTCI133 cell lines while TPCl1 and FRTL5 (rat
normal thyrocyte) cell lines. CBX7 expression was not observed in methylated cell lines and
CBX7 expression was restored after treatment of 5 AZA. Methylation of CBX7 were not
associated with known prognostic factors. However, BRAF mutation is more frequently found
in CBX7 methylated PTCS. (10/10 vs. 36/48, p=0.023)

4. Conclusion:
CBX7 expression in PTC is regulated by CBX7 DNA methylation. CBX7 methylation is

associated with BRAF mutation.

. AFEE WAY FEUANA BRAF FA4sh o] o Fol g fa4Es MUs S
AAste] izl A HEY AFAAste BAYS EAGe] AE AFA4ZAY A5 S

1) 38 FFeteld dF B F449 MIG6, CBX7, FOXA29] DNA w23l 448 #AAsta
2) FHA vidstel §A o] AAE BAF

3) A el A dFRiAteke] dudS A%

2 47 We 2 A%
7}. Patients and methods

1) Tissue samples

- TG ANA B FEEeR A
(paraffin blockel 4] DNA 23}

- BRAF mutation &4 1270 (20.7%), BRAF mutation %42 467] (79.3%)3 31 F-7+e] &
AR etA QA= TAARA zbol= §lleyt BRAF mutation Aol Al f2d Hol7t 54.3%
2 @ A 2k (p=0.070)

(Table 1. clinicopathologic characteristics of patients).
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YU gxlol A pairwise)

- AEF @AY AEF 55 (FRTL5, BCPAP, FRO, TPC, FTC133) ©]% BCPAP<2 BRAF
WMol FAdolal FRO, TPCl & |4, 1283l FTCI33S #34 o2t AxFY. FRTLS+=

rat normal thyroid follicular cell¥.
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variable (no., %) BRAF (-) BRAF (+) total
Age < 45 5/12 (41.7) 16/46 (34.8) 21/58 (36.2)
> 45 7/12 (58.3) 30/46 (65.2) 37/58 (63.8)
Sex male 1/12 (8.3) 9/46 (19.6) 10/58 (17.2)
female 11/12 (91.7) 37/46 (80.4) 48/58 (82.8)
Op. method Lobectomy 1/12 (8.3) 4/46 (8.7) 5/58 (8.6)
Total thyroidectomy 11/12 (91.7) 42/46 (91.3) 53/58 (91.4)
T stage T1 2/12 (16.7) 12/46 (26.1) 14/58 (24.1)
T2 1/12 (8.3) 4/46 (8.7) 5/58 (8.6)
T3 9/12 (75.0) 30/46 (65.2) 39/58 (67.2)
N stage* NO 9/12 (75.0) 21/46 (45.7) 30/58 (51.7)
Nla 2/12 (16.7)  20/46 (435) 22/58 (37.9)
Nlb 1/12 (8.3) 5/46 (10.9)  6/58 (10.3)
Extrathyroidal extension negative 3/12 (25.0) 16/46 (34.8) 19/58 (32.8)
positive 9/12 (75.0) 30/46 (65.2) 39/58 (67.2)
mean tumor size (cm) 1.267 + 1.01 1.115+£0.55
No. of metastatic lymph node 0.92+1.88 1.57+£2.46

Table 1. Clinic-pathological characteristics of the patients.

2) MEFZHEH RNA F5

Quiagen A}l RNeasy Mini kitE ©]-83F4] #2412 recommendation®] WekA cell pelleto 24

E] RNAS %%, RNAY quality check= $13te] 71719 A Zo] thsle] Bioanalyzer (Agilent)

£ o]&3lo] RNAC| qualitys FAbste]l Ao Hde A5 wddh

DNAF%E ¥ PCR

- 245 a2 249 mm2 9 40 ul 9 M3 &4 (50mM Tris-HCI(pH 8.0), ImM EDTA, 0.5%
Tween 20, 200 pg/ml proteinase K)o 2 @] &taL 55T 72417 EoF wbe-Al71 5 nf=z
PCRES A& 3

- PCR €902 mM deoxynucleotide triphosphate, 1.5 unit of Pwo polymerase: Roche
Molecular Biochemicals, 1 pmol primer, 1x PCR buffer &)< wnlg Fn]3 5 %32 1-2
ul oF WkS Wy 49 plE £33 ¥ mineral oil 1 HeS H7HE.

- Perkin Elmer 9600 Thermal CyclerZ ©]-&3te] PCRS A3 g.

- 94T A 383 Agl F 94TCAA 30%, 50CelA 60%, L2lal 72°Coll A 30%%F 253] Al 3.

- PCR 2t=$ 2% agarose gelol Al 7|9 %S AAIg ¥ ethium bromide® A 3slo] 23}

- PCR AM&& phenol/chloroform &2 13] AAS 5 oetgo] HAHA 7], DNAE 20 nle

ZiFol 19 ¥ 2% agarose gel H7|GTor RuEsta zhzbe] DNAE QIAEX II gel

2 Ao) Bele,

w

extraction kitg o]&3le] &4 FA s 15 ul S5

- PCROl A}4% primer:s tha3} 23

= MIG6
F: AGG CGG CTA TGA GAG GTT TT
R: CAC TGC CGA GGT AGA GGA AG
* CBX7

F: CTT GGA CGT GTT GGA GGA AT
R: AAT GGC CTC AGG GAA AAA CT

* FOXA2Z
F: GTC CAG CAC AAA GAT GCA GA
R: CAG CGT CTT CAT GGC ACT TA

4) HRM (High resolution melting analysis)

- 1. http://genome.ucsc.edu/cgi-bin/hgGateway©°ll 4 gene name 9% F genomic sequenceZ

Zko}l promoter sequences collecting

- Collecting 3 promoter sequence®l*] CpG island search$® HRM- primerE design 3

- LC-480 (Roche)E ©]&3}o] Real-time quantitative reverse transcription- PCR (qRT-PCR,
HRM)DMF A 83} |

- 1ul(20ng) template DNA, 0.2uM <] primer, 0.5mM dNTP, 3mM MgCI2, 0.5 unit of Taq
polymerase (HotStarTag DNA Polymerase, Roche), 0.5ul of reso-light dye (Light cycler 480
Reso light dye, Roche) 22]3L 1ul of 10X bufferS mix3}4] a total volume & 10ul f %35,

- The PCR cycling 274 &3 728

45 cycles after a 15 min pre-denaturing step at 95 _C, with a 20 s denaturing step at 95 _C,
a 1 min annealing step at 52 _C, and a 20 s extension step at 72 _C. The final extension step

was 5 min at 72 _C.

4) Methylation specific PCR (MSP)

_ U3 22 primerE AFE3}o] methylation specific PCRS 2] 3] g

% CBX7
CBX7/M/FW-5 CGGAGGGAGGGTAGTTTC
CBX7/M/RV-5 CTCACTAAAAACCCGACGTC
CBX7/UM/FW-5 GATTGGAGGGAGGGTAGTTTT
CBX7/UM/RV-5 CCTCACTAAAAACCCAACATCAT

5) 5’AZA treatment for demethylation of cell line
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6) Statistical analysis

BRAF =dwe] & 8¢ sH% S 9duests] Aret 5% f34 DNA s
obo] APAE STATA 100 softwares o] &3te] EA3 Atk WF MG = chi-square tests
o] &3t A% MS = independent-t testE o] &3t o] ztolE EA s TE p<0.05 W wHY

A9 @ Aol molt oz HFAAT.

U, A3
1) ZAAG AEFA HRM o 2% methylation g% 24

- A& 4N AEFNA HRMS E3te] METHYLATION PRIMERE ZA3E. TPClolA =
R 7] H4 &2

- MIG69F FOXA2e A& thd 22 promotor region?] EE CpG islandE /o2 g primer
= gzl #4935k 21 methylation® unmrthylation®] 2] ¥ A &8

~ CBX7°l A& primer 7-49} primer7-5914 25 ¢] o] regiong wWdoZ MS-PCRS A3
(Fig.1)

Nermalized Melting Gvrves @ Zoom Hermalized Malting Corven.

L . oy =N

L i n B
Tenpesalue (] Tespessiue [T}

CEX7-4 CBX7-5

Figl-(a)

100% 50% 100%
template M CTR UM CTR
DNA
S e e E——
primer M um M UM M UM
Figl-(b)

Fig.l (a) Result of HRM for CBX7. TPC1& #9]3 FRO, BCPAP, FTC133°14 methylation
curve ¢} unmethylation curveZ} 2% o] 5. (b) A4 ¥ primerfh contolol /1 MS-PCRE A&
3t

2) A 59 A A9 target gene CBX7 DNA methylation status
- CBX7<S i fgAA 4599 17.2% (10/56)91 A1 methylation¥ ] 91912 (Figure 2)

- pairwise matching3d =& A4 FZA o A= unmethylation o AN

Figure 2. Representative feature of CBX7 methylation in paraffin embedded tissue

3) A4 GA E£F 44 DNA methylationd] @& target gene CBX7 expression ¥4

- Ao AHgF AEFF HRMOA Ee® ZE A ¥EF (BCPAP, FRO, FTCI133)el4 CBX7
gene DNA®| tf&}e] MS-PCR A] @3+

- Y Z2+ S 2 normal rat thyrocyte$] FRTL5 A5 AF-&38+

- AlgE BE MEFAA CBX7 & wWds o I CBX79 w@d
Figure 3)
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CBX7

FRTLS FRO BCPAP FTC133
f 1 f 1 r 1 I 1

MSP

product size : methyl 233bp
unmethyl 236bp

M 1 2 3 4
T FHTLS
3 : BCPAP
product size : rCBX7 405bp 4: FTC133

hCEX7 412bp

Fig 3. Expression of CBX7 and CBX7 methylation

4) #3HA G MEF A denethylating agent X B]o] <3 target gene expression?] W3}

- FAg AEFANA 5azas At Sul methylation —> demethylaiton %= & &<13}t

(fig4)

- EEEr—

FTC133

Fig.4 Methylation change of DUSP6 promotor after administration 5 AZA. Methylated
promotors are demethylated in all three thyroidc ancer cell lines. Unmethylated DNA in
FRTLS5 remained unmethylated after treatment.

- ARG M EFN A CBX7 expression change after administration of 5’aza (demethylating
agent): BE AXFA demethylationg el uwhgl CBX79] wdo] FT7ls & RS 8% (Figure
5)

5 Aza 0 0.2 1 2 5 10 {uM)
FRTLS - e G G G G Sm—
[
BCPAP R — e
FRP -— |
GAPDH | — — — — — —

Figure 5. (a) CBX7 expression change after administration of 5'AZA. Expression increased
after adminstration of 5’AZA in all cell lines. In FRTL5 (normal rat thyrocyte), no expression
change were observed.
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-CBX79 methylation status®} ™’ 44 FFL9 clinico pathologic characteristic®]
corelations ZFAFste] ReES wl CBX7¢] methylation $l+= o4 BRAF mutation©]
100.0%(10/10), unmethylation®l <41 BRAF mutation®] 75.% (36/48)% <l38lA %
(p=0.023) (Table 2)

BRAF(-) BRAF(+) Total
Methylated (n, %) 36/48 (75.0) 10/10 (100.0) 10/58 (17.2)
Unmethylated 12/48 (25.0) 0/10 (0) 48/58 (82.8)
p value 0.024

Table 2. Correlation between SERPINA5 methylation and BRAF mutation

- AA W 733 FFSel A CBX7 methylation ) &Fed 11 ‘%J’%‘%Elﬂﬂ*‘ﬂx} (4%, 84, ¥
gz, AN HAS AzRAS daAS Y q o ki

o fFolg Aole UM & HEAAFIE E “H CBX7 methyldtlorlc’] B T g=
Arel7k  Ea vEUE AFS BY @ SAHOR Fo8AE &8 (p=0.114) (Table
3)
CBX7
Methyl Unmethyl Total

NO (n, %) 3/10 (83.3) 27/48 (56.3) 11/16 (68.7)

N1 7/10 (16.7)  21/48 (56.3) 5/16 (31.3)

p value 0.114

Table 3. Correlation between LN metastasis and CBX7 methylation.
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