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## 5272689923 : MAJOR GENETICS

KEYWORDS : EXPRESSION / CHONDROGENIC GENES / OSTEOARTHRITIS
EKNARONG SINTUWANON : EXPRESSION OF CHONDROGENIC GENES IN
SYNOVIOCYTES FROM KNEE OSTEOARTHRITIS PATIENTS. ADVISOR : ASST.

PROF. RACHANEEKORN TAMMACHOTE, Ph.D., 62 pp.

Knee osteoarthritis (knee OA) is the most prevalent form of arthritis in the elderly
people. It is characterized by the loss of articular cartilage. Changes in gene expressions and
degradation of cartilage are important factors of knee osteoarthritis. In this study, bioinformatics
was used to select chondrogenic genes that are differentially expressed between normal controls
and knee OA patients from the microarray database. Genes that show statistically different
expression data are EBP, IMPADI, PPAPDCIB and FIBIN. In this study, type B synoviocytes
from knee OA patients and normal controls were used to study differential expression of these
genes. Gene expression levels were confirmed by real-time PCR technique. The results showed
no significant differences of mRNA expressions of EBP IMPADI and PPAPDC 1B genes between
the knee OA patients (N=33) and normal controls (N=5). The expression results of FIBIN gene,
whose differences in binding capacity value of the probes between the two groups are more than 5
times, showed that there were significant differences of the mRNA expressions between the two
groups (p = 0.0228), which was consistent with microarray data. . However, methylation status in
the promoter region of the gene, analyzed by pyrosequencing, showed no significant correlation
between the two sample groups (p> 0.05). Changes in the FIBIN expressions may be one of the
mechanismsthat type B synoviocytes use for repairing loss of cartilage in knee OA patients or
may be the cause of osteophyte formation which leads to more severe knee OA. The mechanism
of FIBIN gene in knee OA pathogenesis remains unclear. Therefore, further study of FIBIN gene

function is needed and may help developing therapeutic agents that are specific to knee OA.

Department : Botany

Field of Study : ____Genetics Advisor’s Signature
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4.2 Reverse transcription polymerase chain reaction (RT-PCR)
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(Thailand) Tae3suaeaduenz 14 1lunsasiaaoudlremaiin hot start PCR (HS-PCR) Tagld
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Standard Curve
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Standard Curve
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5.2 Hot start PCR
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BuUAIUAY A21OMATA real-time PCR

v ﬁuﬁgﬁmsﬂ’mﬁumim‘%@mmnizgndau (Ct cycle) L RMGEY
@089 | IMPADI PPAPDCIB | EBP | FIBIN | GAPDH56 | GAPDH60
Cl1 321 29.72 32.15 | 33.19 27.02 24.82
C2 27.52 29.58 30.09 | 31.86 19.17 18.98
C3 33.42 29.04 32 39.78 27.4 23.8
C4 27.53 29.02 30 33.63 21.24 20.25
Cs 29.92 31.73 30.92 | 34.79 22.28 22.1
OAl 28.11 29.15 30.18 | 38.58 19.16 25.29
OA2 28.53 29.53 30.53 35.5 20.72 21.9
OA3 34.66 32.94 35.26 | 36.67 26.84 26.68
OA4 27.03 29.64 28.98 | 39.72 18.81 25.78
OAS 31.99 30.55 31.61 | 33.48 24.07 24.51
OA6 27.73 30.34 30.32 | 36.02 19.27 18.56
OA7 3177 31.02 3247 | 30.62 24.48 24.29
OA8 3237 32.42 33.47 | 33.29 25.76 25.63
OA9 32.63 32.39 33.14 | 33.81 25.7 25.45
OA10 29.07 31.85 30.44 | 33.77 20.6 20.43




58

A 1 U ~ 9 = A AaA 9 19 a 1
M1919N 8 (919) A1 Ct ‘VIulﬂiﬂﬂﬂTiﬁﬂH"Iﬂ"lill,ﬁﬂ\i@i’)ﬂEU?NEJL!‘VILﬂEJ’JGUﬂQﬂUﬂTSLﬂiﬂlﬂﬂl@ﬂﬂﬁ%ﬂﬂ@@u

1azBUAIAN AIBNALA real-time PCR

Lo ﬁuﬁgﬁ'mi’fmﬁumim‘%mﬂmniz@néau(Ct cycle) dunIunw
THANIVEN
IMPADI | PPAPDCIB EBP FIBIN | GAPDHS56 | GAPDH60

OAll 31.93 29.25 32.86 37 27.16 24.96
OAI12 31 29.67 30.67 35.67 25.94 22.63
OA13 31.92 29.41 32.7 37.14 26.71 27.98
OAl4 32.45 29.36 37.69 36.52 26.83 26.41
OA15 32.34 27.83 28.64 35.81 26.24 24.78
OA16 27.99 25.16 29.04 37 22.58 21.92
OAL17 27.34 26.13 28.81 37.44 22.65 23.55
OAI18 33.34 31.61 32.28 33.7 25.41 28.54
OA19 32.59 32.17 34.48 34.2 24.97 25.17
OA20 322 31.21 31.74 31.63 24.19 24.03
OA21 30.42 30.94 30.97 32.71 23.01 23

OA22 32.05 31.3 32.29 31.47 23.96 24.26
OA23 29.47 30.66 32.02 34.62 21.36 21.57
OA24 3231 31.36 31.83 32.07 23.81 24.91
OA25 3221 31.06 31.76 35.91 24.98 25.09
OA26 33.51 33.09 34.2 36.73 26.16 27.49
OA27 29.57 30.65 29.04 36.15 21.22 20.74
OA28 30.97 31.68 30.82 34.12 23.55 23.5
OA29 3119 31.27 31.63 36.02 24.46 25.63
OA30 30.96 31.29 31.23 35.82 23.8 23.9
OA31 35 32.29 35.19 36.88 28.1 28.48
OA32 33.05 32.22 33.29 37.09 26.08 28.75
OA33 31.33 30.45 30.19 35.14 23.53 23.72
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LD Nv Cl1 C2 C3 C4 C5 OAl OA20A3 0A4 OAS0A6 OA7 OA8 OA9 OA10

et L 2 BB B B 52 bps

LD OA11 OA120A13 OA14 OA15 OA16 OA17 OA18 OA19 OA20 OA21 OA22 OA23 OA24

et A 2 R K 152 bps
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{ Y] a a o 4 1 o ] 1 o ] {
A15197 9 oI stNawnaaFU LU INg luaosved FIBIN 1 CpG Anen1e 9 Tagduriiein 2

2 : 0 o
1az 7 1Y internal control Lﬁﬁmiaﬂﬁaummmymiumumu bisulfite treatment

U Jd
mstfafaafuunInslunesve i3 CpG (%)

Moeg
1 2 3 4 5 6 7

Cl 8.6 3.88 1.86 2.08 2.32 2 1.43
C2 21.75 4.05 7.17 10.83 11.2 13.19 5.46
C3 17.94 7.74 5.78 34 3.54 4.88 3.78
C4 22.99 5.73 2.37 3.31 4.23 5.29 3.49
C5 43 8.45 5.22 5.89 6.11 3.87 4.64
0Al 10.4 3.84 2.26 2.24 1.79 1.37 1.68
0A2 13.94 0 1.97 2.04 5.56 5.02 5.25
OA3 6.81 1.83 7.55 6.07 6.63 6.21 1.84
OA4 9.79 3.02 1.53 3.44 5.22 2.87 3.13
OAS 11.21 4.83 3.77 3.32 11.31 7.21 4.88
0A6 10.59 0 0 1.78 7.4 5.89 6.05
OA7 5.61 428 3.08 3.62 7.23 3.25 221
OA8 7.43 2.66 3.09 1.78 7.77 4.11 6.07
OA9 14.58 5.65 2.13 3.14 10.5 5.3 4.07
0A10 20.6 15.42 2.32 2.36 2.4 6.39 7.54
OAll 3.69 2.13 2.68 2.07 26.45 4.77 1.56
OA12 29.98 9.24 2.08 3.55 9.17 8.12 7.25
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o A [ . 4 o 3 .
@190 2 uag 7 114 internal control LﬁamNﬁaummauyjmiuwmu bisulfite treatment

a a [y Jd a
mstfafaafuuuInslunesve 3N CpG (%)

foeg

1 2 3 4 5 6 7
OA13 5.52 3.6 3.35 5.22 15.61 5.9 3.06
OAl14 9.97 4.53 2.26 2.42 3.13 3.56 33
OAlS5 5.6 0 3.67 3 2.36 0 0
OAl6 3.65 2.32 1.24 2.14 1.31 1.38 1.77
OAl7 4.77 2.06 3.9 1.88 2.35 2.04 1.66
OA18 2.9 2.88 1.56 3.06 2.1 1.28 2.64
OA19 5.64 3.52 3.17 2.25 0 0 1.85
0A20 7.6 5.65 4.94 5.53 8.91 6.83 451
0A21 6.42 5.78 7.22 431 4.04 2.89 3.47
0A22 24.49 6.04 3.14 4.53 435 5.99 4.8
0A23 10.99 437 4.87 4.18 5.82 3.3 3.19
0A24 4.94 3.58 5.23 =5 3.7 2.77 2.98
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