CHAPTER IV

RESULTS

uantitated LINE-1 methylation status by COBRA LINE-1

To study genomic DNA methylati
1, in this study used DNA sam \Q

paraffin embedded sectlon om the peripheral blood of 16

women and 16 men were tes : ch‘:‘gro
years of age. Normal tissues' i )
urothelial carcinoma, _
carcinoma, non- smaII

-

4

tatus of 5’ UTR of LINE-1 by COBRA LINE-
g s, normal and cancer tissue from

f subjects were younger than 40

-

| of malignancies including

carcinoma. hepatocellular

adenocarcinoma, gastric aden I f,‘ phoma, papillary carcinoma of
thyroid, mammary duectal i inoma gastric cancers and
esophageal squamous i ‘ odissected paraffin-embedded
samples to isolate malignant celfé@fﬁeﬁ' ent normal epithelium or connective
tissues. Serum was obtained -fFé:f'r’f;Tg‘és'tr}é anoe ients with similar age and sex

but not methylated will I dified to be | ! . @ specific restriction enzyme
will be applied to differentiate methylated and unmethylated DNA. COBRA LINE-1 used

Taql cutting TC (ﬁa ﬁ(ﬂpﬁw nﬁtﬂ? DNA at nt 285 and
equence for di

Tas/ cutting AA ges ing amplicon from unmethylated DNA at nt 270.
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phosphoimger. The percentage of hypomethylation can be calculated from measured
intensity of Tas/ digestible amplicon divided by summed of Tas/ and Taql product
(figure 4-1). Figure 4- 2 represent example of COBRA LINE-1 in normal epithelium and
esophageal cancer.The total result of quantitatited LINE-1 methylation status indicated

in table 4-1.
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Figure 4-1 The description of %hypemethylat&ﬁ-m‘COBRA LINE-1

= 4 i o =

64.757.9 64.143.8 501 34.4 57.6 49.9 72.5%

Figure 4-2 Example of COBRA LINE-1 in normal epithelium and esophageal cancer.
Number 1-5 indicated each patient. N and T are normal and cancer epithelium,
respectively. Tas/ 63 and 97 are unmethylated amplicons and Tag/ 80 are two
methylated amplicons. LINE-1 hypomethylation levels are described in percentage

under each sample.



Table 4-1 Result of hypomethylation

MALE FEMALE
intensity of band (%) intensity of band (%)
case %hypomethylation case %hypomethylation
Tasl (97bp)| Tas! (63bp)|Tag! (80 bp Tasl (97bp) | Tas! (63bp)|Tag! (80 bp)

1 28.29 28.67 43.04 56.96 'y 1 29.66 28.82 41.51 58.49
2 303 29.3 40.4 59.6 I J ff 2 27.47 27.88 44.65 §5.35
3 28.01 27.42 4456 55.41 4‘ /5,-4 2996 29.38 40.66 59.34
4 32.21 29.81 37.98 62.02 - 4-"'": 30 28.25 41.75 58.34
5 29.42 29.34 41.24. 58.76 5 3172 29.78 38.51 61.49
6 30.52 30.3 39,15 6 32.07 29.17 38.76 61.24
7 28.78 30.96 40.27 n 32.47 30.22 37.3 62.7
8 29.11 31.79 (fd 5 8 27.56 28.44 44 56

9 31.63 31.97 f R 27.81 30.09 4211 57.89
10 28.23 32.18 30. ; 4 10 30.71 28.36 40.92 59.08
11 293 30.19 T LA 31.36 3056 38.08 61.92
12 294 32.38 38, :S, £\ 27 27.94 45.06 54.94
13 30.6 31.47 ::- ;‘ ‘1:-3 30.15 28.54 41.31 58.69
14 29.48 30.5 40.0. ol 14 299 30.62 39.48 60.52
15 28.71 29.97 41.31 Er&_ﬂs 322 28.54 39.25 60.75
© | 2816 | 2072 | an | e | e | as 57.39

L ’, ':’: '3;_;-*-: T
Aes«g L AGE>40
case e e G: %hyp thylation case = "'mfma,or e~ %hypomethylation
Tas! (97bp) Tas! (63bp)| Tagl (80 bp) Tasl (87bp)f Tas! (63bp) | Tag! (80 bp)

1 31.63 31.97 36.41 63.59 1 28.29 28.67 43.04 56.96
2 28.23 32.18 3959 60.41 2 303 29.3 40.4 59.6
3 293 30.19 40.52 59.48 3 28.01 27.42 44.56 55.41
4 29.4 3238 38.23 61.77 4 3221 29.81 37.98 62.02
5 30.6 31.47 37.93 62.07 5 20.42 29.34 4124 58.76
6 29.48 30.5 40.02 59.98 6 30.52 30.3 39.15 60.85
7 28.71 29.97 41.31 58,69 7 28.78 30.96 40,27 59.73
8 28.16 29.72 42.11 57.89 8 29.11 31.79 39.1 60.9
9 27.81 30.09 42.11 57.89 79 31.63 31.97 36.41 63.59
10 30.71 28.36 40.92 59.08 10 28.23 32.18 39.59 60.41
1 31.36 30.56 38.08 61.92 1 29.3 30.19 40.52 59.48
12 27 27.94 45.06 54.94 12 29.4 32.38 38.23 61.77
13 30.15 28.54 41.31 58.69 13 30.6 31.47 37.93 62.07
14 29.9 30.62 39.48 60.52 14 29.48 30.5 40.02 59.98
15 322 28.54 39.25 60.75 15 28.71 29.97 41.31 58.69
16 28.96 28.42 42.61 5§7.39 16 28.16 29.72 42.11 57.89
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URINARY BLADDER UROTHELIAL CARCINOMA
case intensity of band (%) i case intensity of band (%) Sypambiiin
Tas! (97bp)| Tasl (63bp)| Tag! (80 bp) Tasl (97bp)| Tasl (63bp)| Tagl (80 bp)
N1 34.44 31.27 34.29 65.71 c1 34.54 34.38 31.09 68.91
N2 31.62 34.29 341 65.9 c2 35.2 35.79 29.02 70.98
N3 34.83 30.87 343 65.7 c3 35.13 3353 31.35 68.65
N4 34,59 31.31 34.1 65.9 ce 34.61 34.05 31.34 68.66
W] SW | W 384 SRR I N Jycs | 083 | 31ss 34.63 65.37
Ne | 3561 2071 3468 65.32 / Ffés 3577 | 3323 ” 69
N7 | 3426 | 3161 34.13 65.67 ; #éf___q s | = - —
2 ,
—
g |
HEAD AND NECK salilinu Fu 1\ HEAD AND NECK CARCINOMA
case intensity of band (M Melh)‘l atk;n i | case endighod %hypomethylation
Tas! (97bp)| Tas! (63bp)| Tag! (@0 b pﬁ i“‘ e Tasl (97bp)| Tasl (63bp) | Tagl! (80 bp)
N1 15.96 48.06 v Lt 35.11 28.08 28.08 71.92
N2 14.84 4361 5846/‘ ) ' c2 16.87 33.62 33.62 66.38
N3 25.81 322 58.01 | c3 26.25 36.01 36.01 63.99
Ne | 3233 | 3202 6825 :: cs | 3383 | 3202 3202 67.98
NS 2068 3261 4623 i cs 26.03 30.13 30.13 67.87
Ne | 2667 | 3271 i1-5884 | o8 | 305 | 3458 34.58 65.42
N7 3428 30.9 8518 | 61 | 2854 21.52 2752 72.48
N | 3391 30.45 8436 4= c8 | 2sses 3247 3247 67.53
=7
. xJ
LIVER = | HEPATOCELLULAR CARCINOMA
intensity of band (%) intensity of band (%)
case “%hypomethylation case %hypomethylation
Tas! (97bp) | Tasi(63bp) |Tagh(80 bp) Tas! (87bp)| Tasl(63bp) | Tag! (80 bp)
N1 31.29 334 353 647 ¢ 36.11 3485 28.94 71.06
N2 3222 3298 348 65.2 c2 34.99 35.09 29.92 70.08
N3 32.86 3367 3347 66.53 c3 35.21 35,05 2073 7027
N4 3281 31.81 35.38 64562 c4 36.74 335 29.76 7024
N5 3159 34.06 3435 65.65 cs 36.32 36.62 27.06 72.94
N6 31.29 334 353 64.7 c6 36.11 34.95 28.94 71.06
N7 34.09 31.29 34.62 65.38 c7 34.74 343 30.96 69.04
N8 3131 3339 3531 64.69 c8 3455 33.95 315 68.5
N9 30.34 3483 34.83 65.17 Cc9 32.56 35.07 32.37 67.63
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LUNG NON-SMALL CELL LUNG CARCINOMA
e intensity of band (%) . case intensity of band (%) Siomdieiiin
Tasl (97bp) | Tas! (63bp) |Tag! (80 bp) Tasl (97bp)| Tasl (63bp) |Tagl (80 bp)]
N1 28.08 3284 3907 ! 1 30.81 31.05 38.13 61.87
V) 30.15 3199 3786 _ I J [ 33.08 35 33.41 66.59
| 3105 3239 ' - 3434 3307 3259 67.41
N4 2002 3176 = 1.07 345 31.56 68.44
NS 2992 3152 S 7 3187 37.06 62.94
NG 2053 3006 41 33.71 32.88 67.12
- % 222 % 35.07 31.97 68.03
oo @ln \ \ i RENAL CELL CARCINOMA
— = “ &\I 5' intensity of band (%) ————
Tas! (97bp)| Tas! (636p)] ' sl (87bp)| Tas (630p)| g (80 bp)
w1 zam 1 a8 c1 | 2001 | 2838 417 58.3
N2 2088 20.72 404 29.01 30.05 40.94 59.06
N3 2078 30.23 39.99 3045 | 3139 38.15 61.49
N4 305 28.41 411 s 38.00 61.11
NS 3130 27.63 29.76 4162 58.38
N6 29.56 207 il 28.43 40.53 59.47
i 30.36 30.06 B 29.38 3997 60.03
- .48 2043 | 40, 20.87 4073 59.37
= —

ﬂuﬂqﬂSWiwawri
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PROSTATE PROSTATIC ADENOCARCINOMA
intensity of band (%)
intensity of band (%) )
case ( %hypomethytation case %hypomethylation
Tas! (97bp) | Tas! (63bp) | Tag! (80 bp) Tasl (97bp)| Tas! (63bp)|Tagl (80 bp)
N1 3051 30.1 39.39 6061 | | C1 33.46 32.86 33.68 66.32
N2 29.99 35.36 3465 64.35 "{ / v c2 2955 348 35.65 65.35
. "
Ne | 2041 | 34 | ssas 6245 _ 443{ 2787 | 3458 | 3755 64.55
N4 30.31 35.11 "~ _Ca| 3046 3367 35.87 65.42
N5 33.87 333 c5 | 3629 35.8 27.91 72.09
N6 30.87 33.71 cs 30.97 3463 344 65.6
N7 3831 37.65 c7 39.85 39.41 20.74 79.26
MAMMARY DUCTAL CARCINOMA
BREAST / f‘ [ & | #
intensity of band (%)
intensity of band M [ i 144 case %hypomethylation
o stypemethyisfionth i Tas! (97bp) | Tas! (63bp)| Tag! (80 bp)
Tas! (97bp) | Tas! (630p)| Tagl (80 bg)| el i
N s o - PYTIRRE 1/, c1 3207 3355 34.38 65.62
i . -
N2 29.74 30.99 30. = BO73 ey 42 33.2 34.67 3213 67.87
= i a-'ua -
N3 28.61 3171 36.69 = 30.68 33.62 35.7 64.3
N4 26.66 30.92 39.42 {46058 }-’.J..‘;m_ 31.24 31.89 36.87 63.13
NS 28.4 3143 4047 59.53 cs 2082 314 38.79 61.21
N6 31.77 31 73663 63.07 Co | 3604 J 338 30.16 69.84
N7 29.14 3147 39.68 60.32 c7 3000~"| 3437 35.54 64.46
| |
S T
ESOPHAGUS ESOPHAGUAL 'SQUAMOUS CARCINOMA
intengity of band (%) intensity of band (%) '
case . %hypomethytation case %hypomethylation
Tas! (97bp) Tasl! (63bp) Tagl (Bo bp) Tasl (97bp) Tasl (53») Tagl (80 bp)ﬂ
N1 22.0. 35.85 4213 57.87 c1 38.05 26.62 35.33 64.67
N2 21.13 2269 56.19 4381 c2 28.1 35.96 35.94 64.06
N3 16.04 18.38 65.58 34.42 c3 26.24 23.85 49.9 50.1
N4 26.01 23.88 50.11 49.89 c4 22.41 35.21 42.39 57.61
N5 31.76 32.56 35.68 64.32 cs 33.81 38.65 27.54 72.46
N6 295 34.03 36.47 63.53 cé 38.32 39.08 22,61 77.39
N7 28.01 4049 31.51 68.49 c7 32.79 37.33 29.88 70.12
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THYROID PAPILLARY CARCINOMA OF THYROID
intensity of band (%) intensity of band (%) .
case %hypomethylation case %hypomethylation
Tas! (97bp) | Tas! (63bp) |Tag! (80 bp Tasl (97bp)| Tasl (63bp) [Tag! (80 bp
N1 333 4041 2629 73.71 c1 28.26 458 2594 74.06
N2 20.37 37.19 4243 57.57 c2 30.44 36.9 3266 6734
N3 3067 2464 44.69 8531 /" ic3 24.67 315 4384 56.16
N4 25.38 17.23 57.39 4261 " A rr:;& 33.01 1863 4837 5163
N5 286 2697 4047 5083 ' ’5: 2438 | 2616 | 4046 50.54
N6 2087 2959 40555 5945 6 | .14 2397 52.89 47.11
N7 20.22 24.83 5495 4505 | c7 2458 248 50.62 4938
& 4 GASTRIC CARCINOMA
intensity of band (%) [ _, intensity of band (%)
case i case %hypomethylation
Task97bp) | Tas! (63bp)|Tagi (80 & ] Tas! (97bp) | Tas! (63bp) [Tag! (80 bp)
N X7 oM A 348 356 206 70.4
N2 31.28 33.25 -y
o i B 074 32.58 33 34.42 67.61
N3 32.11 31. 3
. | o 3246 33,01 3453 66.53
N4 3.3 30.1 ¥4 !‘L
& - —_ 5 fﬁ 36.31 338 29.89 64.88
N6 30.87 32,03 __'__1:_5 33.41 34.21 32.39 65.47
N7 30.82 32.89 :,'} .,::0_3 = A 30.23 32.68 37.09 70.11
N8 3256 32.19 c7 3233 Jf 3255 35.12 65.58
N9 3152 3256 BBt || 3237 33.47 62.91
. Co 3358 | 3168 34.74 66.53
___.l‘ Y
LYMPHNODE LYMPHOMAS
- inténisity’of'band (%)
intensity of band (%) G case %hypomethylation
case Yehypomethylation Tas! (97bp) | Tasi63bp) [Tagl (80 bp)
Tasl! (97bp) | Tas! (63bp) [Tagl (80 bp
c1 3155 30.93 37.52 62.48
N 231 3192 3577 6423
(¢7) 3213 30.5 37.37 62.63
N2 3091 3136 3773 6227
c3 842 31.08 35.49 64.51
N3 3176 3181 3643 6357
ca 31.78 29.92 383 61.7
1.77 15
b s . i e cs 325 29.55 37.95 62.05
NS 3191 3169 %64 636 c6 3157 31.69 36.74 63.26
N6 315 307 378 622 c7 30.32 30.19 39.49 60.51
N7 24 2889 4171 5829 cs8 32.42 31.04 36.53 63.47
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NORMAL EPITHELIUM OF COLON COLONIC CARCINOMA
intensity of band (%) intensity of band (%)
case %hypomethylation case %hypomethylation
Tasl (97bp) | Tas! (63bp) | Tagl (80 bp) Tasl (97bp) | Tasl (63bp) | Tag! (80 bp)
N1 292 33.21 37.59 62.41 c1 3277 37.18 30.06 69.94
N2 31.1 3375 35.15 64.85 34.35 37.68 27.96 72.04
N3 31.02 334 35.58 31.31 33.14 35.55 64.45
N4 31.08 33.05 35.86 3243 338 3377 66.23
N5 30.44 33.99 35.57 31.38 33.71 34.91 65.09
NG 31.25 332 35.55 30.86 3365 35.48 64.52
N7 3365 29.98 36.37 91 31.11 33.08 66.02
N8 34.59 28.92 36.48 338 3215 34.05 65.95
N9 35.07 30.41 34, 33.12 31.49 66.88
N10 30.49 244 35. 31.74 32.74 68.26
%
E.)
case methylation
1 65.34
65.22

66.16
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MUSCLE OF COLON CONNECTIVE TISSUE OF COLON
case intensity of band (%) S——— case intensity of band (%) GRS
Tasl (97bp)| Tasl (63bp) |Tag! (80 bp Tasl (97bp)| Tas! (63bp) |Tag (80 bp

1 29.23 33.83 36.94 63.06 1 29.62 34.34 36.05 63.95

2 32.21 34.07 33.72 66.28 2 31.62 33.48 349 65.1

3 3243 33.8 33.77 66.23 3 322 33.59 34.21 65.79

4 31.85 33.64 34.51 65.49 4 32.2 33.59 34.21 65.79

5 32.08 30.03 34.89 65.11 5 31.47 32.66 35.87 64.13

6 35.89 30.9 33.21 66.79 iH f 33.23 34.02 32.75 67.25

= 9 -
NORMAL ssnuﬂ":___,f!' "SERUM OF GASTRIC CANCER
intensity of band (%) _ intensity of band (%)
case —ad case %hypomethylation
Tasl (97bp)| Tasl (63bp) Tasl (97bp) | Tasl (63bp) | Tagl (80 bp)

N1 29.48 30.07 4 ¢ 27.51 33.37 39.12 60.88
N2 29.93 282 L | @ 28.17 28.42 43.41 56.59
N3 25.43 27.78 F .c3 3473 3297 32.29 67.71
N4 325 30.48 1| o 31.81 30.26 37.93 62.07
N5 29.96 28.1 s cs 31.11 27.91 40.98 59.02
N6 33.04 3233 ], cs 32.27 28.11 39.62 60.38
N7 29.64 29.44 _&7 30.53 26.27 43.21 56.79
ne | 3100 27.16 el e 32.90 34.18 65.82
N9 332 31.04 E_T_..S._ 28.09 4353 28.38 71.62
N10 31.79 31.89 T oo | 2634 46.24 27.41 72.59
N11 25.54 2026 \Ifo 452 548 c11 2758 .,F'Juse 30.45 69.55
N12 33.18 33.61 '- / 13321 66.79 c12 24.94 1 J 47.37 27.69 72.31
N13 29.81 31.82 _“58.37 61.63 c13 27.71 d 40.19 32.1 67.9
N14 28.08 28.74 a7 56.83 cl4 2834 29.27 42.39 57.61
N15 28.3 28.18 4352 56.48 E15 276 28.64 43.76 56.24
N16 27.88 30/32 41.81 58,19 c16 31.49 30.3% 38.17 61.83
N17 29.08 31,05 39.87 60.13 ct7 29.07 43.72 27.21 56.28




Data analysis

1. Evaluated the differential level genomic hypomethylation of LINE -1 in different
gender and age.

The experiment studied correlation of genomic LINE-1 hypomethylation in
nalyzed normal leukocytes from peripheral
| / d between age<40 and age>40
(n=16).The hypothesis is thq; n and yoémore methylated DNA than the
men and the elderly people X-l acti increased hypomethylation in
aging respectively. The ye : %wmple T-test (Hy:L1>HL2,

different gender and age. This experim 1'
blood by comparing between m@e e‘

H,: L1=H2). Ak

From table 4-2 i fig ' : S “no ifference level of LINE-1
hypomeyhylation between malg ;" .- \dxitween elderly and youth (p>
0.5). ' :
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Table 4-2 Independent sarﬁblés::'F

s o f
4-'";“',-"1(':" L AN

ompared difference sex and age

LIRRL N,
T-test for - Equality o

fﬂjans

95%
ean . Std. Error Confidence
wavee ¥ ~. | (1-tailed) | ;Difference | Difference Interval

VI EVIRWENTIT [ rover Jumer

male - female

218 3

30 0437 0.873. 0.781a.r | -0.723 | 2.470

age>40-age<40

30 0.270 -0.492 0.792 -2.111 | 1.126




2. Level of genomic hypomethylation of LINE-1 in difference normal tissue.

Differences of hypomethylation among epithelium tissue, connective tissue and
muscle in the same organ was studied in 7 match cases of normal colons by paired
sample T-test. The hypothesis is that mean of hypomethylation different among tissues
(Hy:L1#U2, H,: WW1=|L2).From table 4-3 show significant greater hypomethylation of
connective tissues (p<0.05) and muscle (p59.01) were detected than those of normal
epithelium. Next we sought to characterizé- @els of genomic hypomethylation
among normal tissues including wurinary gadder; head and neck, liver, lung, prostate

gland, stomach, colon, breast, kidn y andlesophagus analyzed by independent sample

T-test (HyW1#U2, H= ‘Gfom t%ble 4-6 show significant difference level
compared between n / e .F,type:s,.d: For example, the levels of LINE-1
iuraf(p

hypomethylation of urot '1°)Tga§;ic_ epithelium (p<10'9) ,colon epithelium (p

“d |

<10™) and liver epitheliumfip<101") wete i

er than of renal epithelium. In most cases,
the distribution of detectabl & ﬁ&ﬁoméﬁf,n?lé'fion within individual normal tissue was
e -‘-" ifa

raﬁééf whereasqt;f hypomethylaton in thyroid (42.61-
) amitoe

F o i

consistently cluster with in 5

el "

73.71%) and esophageal tissue (34,42-68.49%) were widely distributed(table 4-4).
- i et ol
c b/

Table 4-3 Paired saz_njpje T-test for compared hypomet'h_ﬂ_dtion of difference colon

tissues | ‘
i’ i
Paired Differences
95% Confidence .
Std. | Std. : " Sig.
Interval of the ;
Mean |Deviat] Emor (2-tailed)
Difference
ion | Mean
Lower Upper
connective -
Pair 1 1.22 ]1.101] 0.4497 | 0.0641 23759 | 2713 5 0.021
epithelium
muscle -
Pair 2 1.378310.653] 0.2666 | 0.693 2.0637 517 5 2.00E-03
epithelium
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Table 4-4 Percentage of hypomethylation in normal tissues

type of normal tissues |%hypomethylation mean
colon 62.41 - 65.48 64.22
bladder 64.36 - 65.90 65.54
head&neck 58.01 - 6525 4 61.85
liver 64.62 - 66.53 / rf {3{5.18
lung 59.58 - 68.24 o267
Kidney 58.02-60.49 5034+
prostate *60.61"=75.96 65.61
breast /59'(3 3 63.0} 61.05
esophagus . 49 {684 - | sas2
thyroid /:(. 17371 < 1 5403
ymph-node | /5829-6423 | | 6233
stomach .90 - 64:.81 -' "L_H 63.83
AL B
/] / P iff;.
s ez
Table 4-5 Percentage hypomethylEﬁT‘;_n in ca@g Hifues
- — il £
type of cancer tissuelfsiﬂ —meaﬂ—i
colon 1 64.45-72.04 66.94 |
bladder "1 65.37-70.98 68.81 |
head&neck 63.99,- 72.48 67.95
liver €7.631-172.94 70.09
lung 61.87 - 68.44 66.06
kidney 58.30- 61.49 59.65
préstate 64.55 - 79.26 68.37
breast 61.21 - 69.84 65.20
esophagus 50.10 - 77.39 65.20
thyroid 47.11 - 74.06 56.60
lymph-node 60.51 - 64.51 62.58
stomach 62.91 - 70.40 66.67

b



Table 4-6 Significant value (sig.(2tailed)) of independent sample T-test for compared

between normal tissues

colon | bladder |head&neck| liver lung | kidney | prostate | breast |esophagus| thyroid |lymph node| stomach
colon 3.00E-03 1.30E-03 9.27E-10 2.70E-05 1.00E-02
bladder |3.00E-03

350E-03| 1.00E-03 | 1.70E-04

head&neck 1.10E-03

liver 1.30E-03 4.00E-02| 1.00E-03 | 1.00E-03

lung 1.70E-03
kidney |9.27E-10( 1.36E-10

prostate o Jroew| femoeasl.  |a00e2

1.00E-03 | 2.65E-09

breast |2.70E-05|3.14E-06 1.19E-04

esophagus

thyroid 3.50E-03
lymph node | 1.00E-02 | 1.00E-03

stomach 1.70E-04

3. Evaluated the differential le ; "ym lation of LINE-1 between normal
d anadd v L

and cancer tissues. e =
F ;..- dadyja #0 i'ﬁ

In this experim!_sjnt evaludaté'd?ﬁ:a' dﬁférential IML}NEJ methylation between

broad panel ( nancies including urothelial
=" —

carcinoma, head and nfgk squamous cell oma, he&étocellular carcinoma, non-

small cell lung carcinomay renal cell carcingma, prostatic adenocarcinoma, gastric

adenocarcinomﬂ%r&i %%n&l %'@wﬁa ﬂhﬁaid, mammary ductal

carcinoma, and éyo hageal squamous cell carcinoma. For this purpose, we manuall
y

reros G AT 1) B S rom o
adjacent normal epithelium of connective tissues.Hypothesis is that malignancies more
hypomethylated than normal epithelium (H,:lL1<pl2, H,: L1=42). Match case analysis
was documented by pair sample T-test. Lymphomas were compared with reactive
lymph nodes of the sex- and age-matched different individuals analyzed by

independent sample T-test. Comparing to their normal tissue counterparts, significantly

greater hypomethylation was demonstrated in most cancers including carcinomas of
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urinary bladder, head and neck, liver, lung, prostate gland, stomach, colon, breast, and
esophagus(p<0.05). And, no difference level of LINE-1 hypomeyhylation between
normal and cancer in kidney thyroid and lymph-nodes (p>0.05)(Table 4-7, Figure 4-3 B).

The distribution of global hypomethylation level of each tumor type
corresponded well to the different cellular differentiation. For example, there were wide

ranges of COBRA LINE-1 hypomethylati ithin esophageal carcinoma (50.10-77.39%)

eas those of urothelial carcinomas

é tissue were relatively clustered
e —

and their normal counterparts
(65.37-70.98%) in cancer
(table4-5,table4-6).
From figure 4 pomethylation ranged from
3-6% in most cance and 10.58% in esophageal

carcinomas (fig. 4-3). | e were possible two groups of

3 eli! at ~\
ancers \\ 3.4%) or moderately high group

:n\ d neck, and colonic carcinoma .

differential genomic hypo

(6.8-9.5), as could be dem

-

Y )

§
AULINENTNEINS
RIANIUNRINYIAY
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Table 4-7 T-test for compared hypomethylation between normal and cancer

tissues

Paired Differences

5% Confidence

Std. Sig.
Mean Std. Interval of the t df .
Error (1-tailed)
diff |Deviation Difference
Mean nger Upper
normal bladder - a
-3.28 1.28 0.49 4747 -2.09 -6.75 6 5.00E-04
urothelial carcinoma J
squamous cell : |
head&neck - -6.10"”/(29 O.T -8.01 -4.18 -7.51 7 5.00E-05
head&neck carcinoma / g
normal liver - ' H
-4.9 1.80 0.53 -6.14 -3.68 | -9.20 8 1.00E-05
hepatoma r vy
normal lung - lung JE ;S ‘
-3.4 2.72 103 | -6:00 -0.98 -3.40 6 7.50E-03
carcinoma - :
normal kidney - renal /T F “f '
-0.31 11.03 | 0360 1, -1.17 0.55 -0.85 7 0.2105
cell carcinoma - ==X
‘! # _ "P -'I-
normal prostate - —_— i i
prostatic -2.76 1,93 ¥ o073 2 [;1'*._ 5 -0.97 |-3.78| 6 4.50E-03
adenocarcicoma i ¥ i
normal breast - g o
(¥ X )
mammary ductal | 415 | 209 | o079 | 609 | 222 |-525| & | 1.00e-03
carcinoma 1
normal esophagus -
-10s58 6434 2.38 1642 =4 76, J=4.44 6 2.00E-03
esophageal carcinomaﬂ
thyroid - thyroid
-1.67 7.41 2.80 -8.52 5.18 -0.60 6 0.2865
carcinoma
normal stomach -
-2.84 2.52 0.84 -4.78 -0.91 -3.39 8 5.00E-03
gastric carcinoma
normal
-0.25 1.6 0.83 -2.04 1.55 -0.30] 13 3.86E-01
lympnodes-lymphoma




4. Evaluated level genomic hypomethylation of LINE-1 in the multistep carcinogenesis.
Colonic tissues were selected as a model to address roles of LINE-1
hypomethylation in the multistep carcinogenesis.Dysplatic polyps analyzed by
independent sample T-test. From previous study which, decrease of methylation was
found early event in carcinogenesis. Therefore, Hypothesis are polyp more
hypomethylation than normal and carcmorpa more hypomethylation than polyp and
normal.This result found LINE-1 hypomethyéﬁép in the late stage of malignant

progression in colonic cafcmoma as, cogli be'“seen by significantly more

c?m run%to dysplastie.polyps (p <0.01) and normal

tous
/ Was not statistically significance (p =0.102)(table

hypomethylation in the

epithelium (p <0.01). lyps appeared to be more hypomethylated

than normal epithelium,

4-8, figure4-3C).

J b,
il fJ
Table 4-8 T-test for compare¢ Itistep-in coiﬁmcicarcmoma
.-I;J:- jf.h

49

testﬁ%qualrty of Means
cases g 95% Confidence
g'.‘E Lower Upper
normal colon-polyps -1§1 24 0.102 0.65 F 0497 -1.676 0375
colonic carcinoma-
A 24 550ED3} 207 0755 0.506 3626
polyps
nomal colon-calonic
-3.8 10 200E-03| -2.96 0.79 4.717 -1.206
carcinoma




5. Evaluated the differential level genomic hypomethylation of LINE-1 between serum

gastric cancer and controls serum.

Finally, studied possibility of using COBRA LINE-1 as a potential tumor marker.
Since circulating DNA in plasma or serum has recently become a promising tumor

marker. we evaluated. By comparing between circulating DNA derived from serum of 17

gastric carcinoma patients together v ; | sex-matched controls. Serum from

the cancer patients consistently demc hypomethylation levels (56.24-

72.59%) as compared to
significance (p <0.05) (tab

Table 4-9 Independent Samples ompared se gastric cancer patient

95% Confidence Interval
cases
t of the Difference
Lower Upper
i
nomal serum - |
-1.98 -6.932 0.132
gastric cancer
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Figure 4-3. LINE-1 hypﬁ

square are the level of e‘ch normal, malignant and premalignant tissues, respectively.
. . Con o/ _

The location reg‘ﬁlﬂxg]ma?j Hﬁjﬁﬂjﬂ oﬂm?ﬂ\ethylatlon. Sample

types are labele ﬂf‘ , C, an r level of ieukocytes, cancers, microdissected

N 1 0T (/0 N 111

three asterisks “indic ific f ce o hﬂr thyl els between

normal tissues and the tested samples at p <0.05, <0.01, and <0.001, respectively.

mypes. Circle, triangle and

HNSC is head and neck squamous cell. N and T are normal and malignant tissues,

respectively.
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Table 4-10 Summary of LINE-1 hypomethyation level in several tissue types

% hypomet mean Y%hypomet mean a 954 CI
A. Leukocyte lower upper
Femae 5494 - 6270 §9.01 Male 5541 - 63.59 §9.88 0.137 -0.72 247
<40 yrs 54.94 - 63.59 5963 =40 yrs -62.70 59.20 027 -2.11 113
N\ \ f
B. Colon 5/
Normal 62.41-6548 64.22 “Ul 65.33 op2* 006 2238

Epithdium 0002 * 059 206
0102® .18 037

00055 -4.63 -0.8

C. Normal versus Cancer
Normal
Bladder 64.36 - 65.90 00005 -4.465 -2.08

Head & neck 58.01-65.25 000005 -8.01 -4.18

Liver 6462 - 66.53 000001 -6.14 -3.63
Lung 5958 - 68.24 00075 -6.00 -0.88
Kidney 58.02 - 60.41 0211 -1.17 055
Prostade 6061 - 7596 00045 -4.55 -0.97
Breast 5963 - 83.07 0001 -6.08 2.2
Esophagus 3442 - 6848 0002  -16842 -4.75
Thyroid 4261 -73.71 0287 -8.52 518

0385 ® 2m 155

40! O | 7eskn £ 0005 478 -0.91

Lymph node 5823 -64.23
Stomach 6290 - 6481

Jllld

Cortrol 5320 -66.79 . -6.56 0.13

D. Serum of stomach cancer

ABCandD\Q ana ic hypor etween ipheral blood leukocytes

of different sex oa age, microdissected tissue types of colon, cancer and normal counterpart, sera of
stomach cancer patients and matched sex and age control individuals, respectively. %hypomet,
percentage level of LINE-1 hypomethylation; p, p value; 95%CIl, 95% confidence interval of the difference:

<and > 40 yrs, age below or above 40 years old, respectively; CNT, connective tissue; Polyp, dysplastic
polyp; p value and 95%CI were calculated by pair t-test one tailed analysis of most cases besides a and b.
a, p value and 95%Cl calculated by pair t-test two tailed analysis; b, p value and 95%CI calculated by

unpair t-test one tailed analysis.
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