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ANALYSES OF THE EXPRESSION PROFILES OF GENES
RESPONSIBLE FOR THE GROWTH OF OSTEOBLAST UPON
VELVET ANTLERS TREATMENT

Jong-Woo Lee, Doeg-kon Kim
Dept. of Orental Pediatrics, College of Orjental Medicine, Kyung Hee University,
| Seoul, Korea

Recently, increased aftention has been paid to the growth of the height of children and
adolescents. To accelerate growth, velvet antlers are npically used in Oriental medicine. The
present study investigated the effects of velvet antlers an bone growth using the cell fine of
Buman OQsteosarcoma (Hos), derived from the hone-generating cells essential to bone growth.

In order to give cemain stress to this Hos, the mediwm contained 1% FBS  was used for
culturing for Hos cell instead of 10% in control. In this condition, of which the proliferation had
been significantly decreased, the ethanol extract of upper part of velvet antlers was added. As a
result. the cells proliferation rate was significantly increased. Using Oligonucleotide DNA
microarray, comparison and analyses were done to see what kind of specific genes would be
differentially expressed The result showed that as opposed to the control group, the stressed
group indicated a decrease in the expressions of 6 kinds of genes such as, Idl, retinoid X
receptor{RXRB) and 14-3-3 epsilon, etc. The velvet antler treated group, as opposed to the control
group. showed a decrease in the expressions of 8 kinds of genes such as Idl, etc. and an increase
in the expressions of 24 kinds of genes. The number of genes that showed differences in the
velvet antler treated group compared with the stressed group was 7 the éxpression of 1 kind of
gene was decreased, and the expressions of 6 kinds of genes were increased.

Considering the mechanism by which velvet antlers affected the growth of osteoblast through
reviewing the functions of these genes, the following results were attained.
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proliferation, respectively.

The constraint in the proliferation of Hos cells resulting from the medium contained 1% FBS
seems to be caused by three important factors: 1) the decrease of the expression of 14-3-3
epsilon involved in the signal transduction and metabolism of growth, 2) the decrease of the
expression of Idl gene involved in the metabolism of bone formation, and 3) the decrease of
expression of RXRB gene involved in the metabolism of retinoic acid. It is suggested that the
improvement of the cell proliferating effects by velvet antler treatment in stressed condition is
mediated by increment of 6 genes particularly 14-3-3 epsilon, RXRB, and IGF2, which are the
crucial factors for the cell growth and differentiation, metabolism of retinoic acid and osteoblast
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&< FAEE AFHE & Zom ol
59 (upper part @ up)$t AH|2¥-3
A3EA o] 29 (middle part : mp)E
AREetF . upd alcohol F&L 34.95¢g
B2 B4ste] 70% ethyl alcohot
e, AMg) 1471 29327 EgpsAo
¥ 22 253 JA"VIR 10837
FE3td AEAE FH3A

80% ethyl alcohol, 90% ethyl
o] §-3} o]

7w
o

1 (EYELA Co. Japan)® %3
A%x2) (EYELA Co. Japan)®
Z3d up FEE 183

MPHgE& B 148 g A
A 2

o N

BN o
fit
fl

2 oot 5
ol
-
2
>
fop)
fop)
st

4 o

o ob ot 4o

o X X

i3

22 76.72g% alcohol
3l 156g, 75.35¢% B #
& sAssdt. 4 49

alcohol +2& 523%, & FEFE 134%,

kS

£FE 2%, B FEE 121%
Z22E2S 7V 10mg/mb stock S
2 ZASS Ao AR

2. Hos cell]
1) Hos cell

Hos (TE-85

osteosarcoma; bone)<

cell female,
S| E 250 )

A e BHETH(KCLB # 21543).

human,

2) Hos cell®] vl

Hos cell2 10% Fetal bovine serum
(Sigma, USA) 2 1%

penicillin-streptomycin (Invitrogen Life
USA), 2g/¢ NaHCO;
(JRH Biosciences, USA), 10mM Hepes
(JRH Biosciences, USA)7F /3 RPAI
1640 ¥}=l (Invitrogen Life Technologies.
USAYE AHE3Fe 37C, 5% CO2 incubator
(Nuaire, USA)ol| A} fj &3} o

Technologies,

3) FBS (Fetal bovine serum) & XZ°i
B2 Hos cell? 4% &3

Hos cell®] A% 9AAE HoLsice
FBS =& 137 Y3t FBS 5%
22 AT FA4%5S FASHUTY 2x10°
cells/m¢ 2] Hos cell& 96well plateo] &
F3he]  24A1F B 37C, 5% CO»
incubator®l A vl k&) 51, Phosphate
Buffered Saline (PBS) (Invitrogen Life
Technologies, USA)Z 13 A &3 & I
F Wix Fx7F 0, 03, 3, 5 10%7F HE
£ FBSE #Aldl &4t 1004 ¥
24A17F  F<r 37C, 5% CO2 incubatordl
A wrstgch. CelTiter 9%6° AQueous
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One Solution Cell Proliferation Assay
Kit (Promega, UK)E Al&3}o ztzhe]
wellell 1003 20p82] MTS £4& ¢

o 37T, 5% CO; incubatorol A 1413+

= o} =) &

5 QU rs 5 reader

(Molecular Device, o] &34
490nmelA  =ARsdY. Ad:= =
FBS ¥59¢ 10%clMe FF=2 71F
2 3t cell viability (%)8 XA

Microplate
USAYE

Jo AN

o

) %89 FEo) we
T =4
2x10" cells/ml®] Hos cellE& 96well
plateo] ¥F3dt3 24A1z2F B¢ 37C, 5%
CO: incubatoroll w3tz PBSE 19
ARG 4L F T2 UFo & &
FBS 10% ¢ #ztel =8 £&%8 0, 01,
05, 1, 2, 5pg/mg celld] Adstxn

Hos cell®] &

3 F€& FBS 1%¢9 Z4zte] =8 F£5%8
0, 01,05 1, 2, 5 ug/mlE BF53 484

¢ 37C, 5% CO: incubatorol A Hj
4 % CellTiter 96 AQueous One
Solution Cell Proliferation Assay Kit
(Promega, UK)E A&t Z+7t9] well
o 1004F 20uLe] MTS £4& 43
37C, 6% COz incubatoroX 1A17H&E<F
o] &3]
10% FBS
sample)
8t

¥H-& ¥ Microplate reader®
490nmol X FA3Ah AFde
T H58&E& F43A
Ao FBEE VL=
viability (%)2 E AR

©)¥ O
\%-‘\:'

cell

3. Oligonucleotide Chip Microarray

~-1) Hos.cell harvest

5x10° cells/me flaskoll BF3dte] 244

B

3}

37T, 5% CO» incubatoroi A i
PBSZ 13 A% og Uz
(Control group)ol= 10% FBSE A g3}
3 AAFE  (Stressed Group)dlT 1%
FBSE #gssioed (Velvet
antler treated Group)oll= 1% FBS9F =
£ upper part alcohol &% 05 ug/m{ &
A F BAREFE 37T, 5% CO:
incubatorof] Al ulf %¥ &} it

48A17+o] % Z+ # Z Hos cell& 300G
A 1087 AAREA celle 2T

Aee

2) Total RNA £

7} #+¥ 8 Bolx Hos cell RNaeasy
GmbH, Hilden,
A Z=++el protocol
vHstan. o

mini kit (Qiagen
& AH&std
o w2} Total RNAE
H  total RNAX  spectrophotometer
(DUS00, Beckman. Inc., USA)E &S
% DEPC A3 F/FTE ol&dld v &

ST S
7t 2ug/7t HEE St

Germany)

3) cDNA &7
18ug2] total RNAZ} ds ¢cDNA 330l
AbEE99. cDNA §4&
Choice System for

Superscript
cDNA Synthesis
(Invitrogen Life Technologies, USA)E
Ay-g38ke) A ZAS] protocolth 2 Al 3 8HE
. &9 ss cDNA 4o A2 primer
= 100uM T7-(dT)zs primer (Genotech,
Korea)Z 1 AHE3}99 3, ss cDNA @A
< 9 wiY 2E= AFA} protocol
37CoA 42CTE wpio] AHESAY.

FAE ds cDNAE HFHoZ 1249
STl SAT
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4) Biotin-labled cRNA ¥73
12u09)  ds  cDNA  F 33u7}

biotin-labled ¢cRNA ¥ A& ¥ A}
Biotin-labled c¢RNA ¥4 E&  ENZO
BioArray Highyield RNA reanscript

Labeling Kit (Affymetrix, USA)E A}&

sted A ZALe] protocolol Wl Alashgd
. ¥4¥  biotin-labled cRNA-&
RNaeasy mini kit2 AF2-3fo] =) 2=ALe)
protocolth & cleanup3+ z
spectrophotometer2 E&3Fo]  1ug/ul o)
Tt HEE gd.

5) Fragmentation of cRNA

4" 20wg cRNAE® 2w 5X
Fragmentation buffer (200mM  Tris

acetate pH 8.1, 500mM KOAc,
MgOAc)E #7t3 ¥ DEPC AY FH
T2 407 HA StFTh 40pee] whE o
2 94ToNAM 38T uiEsted  30-200
based] x2Zto 2 et}

6) Oligonucleotide Chip Hybridization

cRNA fragment 15ug-8 12000 oi4te
human A #e} EST clusters?t &7 %)
o] & GeneChip® Human Genome
U95A array (Affvmetrix, USA)e] A&
89 hybridizationslh % o}

cRNA fragment 15pg& 1300 o]4+9
Rat 53034 #3247 gA59 e
GeneChip® Rat Neurobiology U34
(Affymetrix, USA)el *-83}d
hybridization 3t . €8 HAR L A=
Ate] M2 standrad format protocol
€ Iy

1508 2x hybridization buffer (200mM

Array

150mM -

MES, 2M [Na+], 40mM EDTA, 0.02%
Tween 200, Suf 3nM

(Affvmetrix,

control
USA),
15p¢ 20xeukarvotic hybridiztion controls
(bioB, bioC, bioD. cre 30pM
(Affvmetrix, USA), 3u¢ 10mg/m¢ herring
sperm DNA (Promega, UK), 3uf 50mg/
m{ acetylated BSA (Invitrogen Life
USA), 30t 0bug/pt
fragmented cRNA &g o] DEPC g

oligonucleotide B2

each!

Technologies,

ZHTE H7bebe] 3009 ®EEAS vh
3k

ghg-el e 99 C 5. 45T H5¥7F wkg
T 15000Gol A 5E3F fAREEY B &
4 Array  chip

£dg AAsAA.
septa® E3ho] 2002 1x hybridization
buffer® A& £ rotisserie hybrdization
oven (Affymetrix. USAYNA 60rpm, 45
T, 1087 incubationst g o,

Array chipl 4 hybridization buffer&
AT F o 200me HHEAE
Rotisserie hybridization oven®lA] 60rpm,
45°C, 16X FoF vhg A Z o

A5

7y Oligonucleotide Chip®l
scanning

ool 2894 array chip2 GeneChip
Fluidics Station (Affvmetrix, USA)¢
EukGE_WS! protocolel w2k 283ty o
¥ secondary antibody amplication® <
3tg k. washing %
GeneChip System confocal scanner
(Hewlett-Packard, USA)E ©)&3t9 3p
m resolution® 2 FH scandt ot

staining @

staining¥ ¥

8) Sample®] Quality &7}
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7zt 9 total RNAS®t ¢DNA 2
fragment cRNAT 1pg-g 1% agarose gel
o A71953te sizeE HrskEh

B-actin 2 GAPDH®Y 3'oligo & 53
oligo ¢ average Differental expression
ratioe AXAMS] AZUYRZ 3 ojwA7tE
st

4. Data 244

MTS assay 23 datac mean=SEM
(standard error mean)& JAlFA T Z
el fod Hr:= SPSS 80 for
(SPSS, Inc)E& olg3o
Student T-test® EHEs Ao

Array chip9 scan data®™ GeneChip
3.1 software (Affymetrix, USAYE ol &
b} AT

Hybridization ] A control
oligonucleotide B2, bioB, bioC, biocD. cre
9 signale vl ez N Hrlsteot

AF2E  array chipll® =E probe
oligonucleatideo} th3ted mismatch probe
7F A gAlEle] el positive
matchd] digled A& o2 mismatch7t
Z 7%= datadl A A AL

Z} ALY ¥HFL signal intensity
9 Hages normalization 3t &
average differential expression (AD)E
F3% % GAPDH, B-actin 5 housekeep
gene® TAE intemal control®} spike

windows

control£2¢] AD valued]l w3 A&
°]-8—?5]'°4 Hluggozn wLHFe o)t
9\1 47‘]-2 “1-3]"""3]'

A
oligonucleotide’} & &5 ¢
oligonucleotide 2} hybridization intensity
o] BHgog vHuE son THF
Aol & Flste 71%% 712ReE Ax
Abel FHYR 12 o]} o2 P

Oligomucloetide microarray®} Z+ +2}
value <ztel AFFAILAA=
GraphicPad Prizm 3.02 (GraphicPad
software, Inc.)& ©]-&3tA .

o 2} 7l 2

gomw 7

signal

M. &hamR

1. FBS 5o w& Hos cellel S4s

=x

Hos cell®] &2&
g #9ded Ry
233t Hos cell®
W= Fig. 13 2}

gtz o2 Hos celle vigFslr] $13
o AMg-3HE 10% FBS7F 48 ®wiAE
NEoRZ Y @ 4 ¥ F&=2 FBS
7t #Rd uiAl A€ Hos cell 52452
SAHUA  "olxE oz yehdoh
53] 03%% 0%lAE P>0012 F4
QA ol Ao YeFosn Ag
=9 FBS7t Hos celle] 345< P

At FBSS %
A FBSE F=H=E
452 249 2

- p 64

rlr
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Fig. 1 Viablity of Hos cell in medium containing

various concentration of FBS afler 24hr.
incubation.

Cell viablity was quantified by MTS assay.
Error bars indicate S.E.M. Comparisons were
made by using Student's T test.

» p<0.05, =+ p<0.01

=& upst mpel etz g
F% 20| FBS 558 wHoZH fud
Hos cell 34 % AAE 3BA71:=7x o
d3td & AAE= Fig. 2, 3, 4, 59 2},

=& ud dEs FE2EHL E FEF
2 5dd FoME 0.1ge/mt, 05ug/md =
ZAA FAAUA F7138EF H(p<0.05).

=8 mp9 E=

l
)

FEEH E F

Folg ZoAME ta FAs:
sgou $A4 fde g

o,
o2t

Ko X
=
2
=

]o

100

Cell Viability (%)

2 01 05 1 2
Concentration of VA extract {ug/mi)
Fig. 2 Viablity of Hos cell in medium containing
various concentration of ethanol extract of upper
part of VA (velvet antler) after 24hr. incubation.
Cell viablity was guantified by MTS assay.
Error bars indicate S.E.M. Comparisons were

made by using Student’'s T test.

* p<0.05
156~
£
z . '
£ g o I
;—‘mm l
;. u- S T
© T
!
80~
0 01 05 i 2 5
Concentration of VA extract (ug/mi)
Fig. 3 Viablity of Hos cell in medium
containing various concentration of water

extract of upper part of VA  after 24hr.
incubation.

Cell viablity was quantified by MTS assay.
Error bars indicate S.E.M. Comparisons
were made by using Student's T test.

» p<0.05
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Cell Viability (%)

- - - T -
o bR o5 1 2 5
Concentration of VA extract (ug/ml}

Fig. 4 Viablity of Hos cell in medium
containing various concentration of ethanol
extract of middle part of VA  after 24hr.

incubation.

Cell viablity was guantified by MTS assay.
Error bars indicate S.EM. Comparisons were
made by using Student's T test.

150+
g 1
2 T _}_ _______ } LT
I — |
210 }"" i
®
O
504
; —r . — . .
0 01 05 1 2 5

Concentration of VA extract (ug/mi)

Fig. 5 Viablity of Hos cell in medium
containing various concentration of water
extract of middle part of VA after 24hr.

incubation.

Cell viablity was guantified by MTS assay.
Error bars indicate S.E.M. Comparisons were
made by using Student's T test.

g9 22980l & Hos cell 54

5 vl Eh7] st g 2
Z71E BEd 05um 5% FoToA
9] Hos cell 4152 vlusted B9 Fig,
67 2ot

Cell Viability (%)

Fig. 6

Cell viability ¢f
containing 1% FBS with 0.5¢g/m of each VA

extracts after 24hr. incubation.

Hos cell in medium

extract of
upper part of VA, DW: with water extract of
upper part of VA: ME: with ethanol extract of
middle part of VA; MW: with water extract of
middle part of VA

Control was cultured in

DE: supplemented with ethanol

medium without VA
extract. Cell viablity was quantified by MTS
assay.

Cell viablity was guantified by MTS assay.
Error bars indicate S.E.M. Comparisons were
made by using Student’s T test.

« p<0.05

3. Microarray sample quality H 7}

iz JAT 2 AETY cellolA
total RNAE #2853 RNAY size 3%
2 qualityE #HIbslq L #Iq 1%
agarose geldlx #719F % ZIAE Fig.
79 29 A F 25 BEE 10,000 base
olA} & Alo]Z2] RNAE

& = A
gag = 3
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3 18s rRNA%} 28s rRNA band®] &2
o] EF&5ta 28 rRNAS band?} 18s
rRNAS band®Y HL Hog
RNAE degradation ¥ A ¥-& AL el

1A o
%TA}%

C 8§ VA

Fig. 7 The integrity and size distribution of
each total RNA sample was checked by 1%
agarose gel electrophoresis  and  ethidium
bromide staining. Each lane was total RNA of
Hos cell (C; control cultured with 10% FBS; S:
stressed by decreased 1% FBS; MCR: treated
with 0.5ug/mé VA alcohol extract and 1% FBS).
The rRNAs appear as sharp bands on the
stained gel. 285 rBRNA bands are present at

approximately twice the amounts of 185 rRNA.

Oligonucleotide chipoll &2 target

cRNA®] FH|7} A AFA o] Fof HEA
S #sld Bz 1% agaraose gelol
SR HE R ] ethidium bromide 2 3
Aeto] B A= Fig 85 o)

G498 cDNAS cRNAY size B¥7}
4,000bp7tAl  BHASIA B EIH o
fragmented cRNA % A] 200base ©}3t=
g7s] xzto] ¢ AL HAAY £ UG

=

M Control 1{ Stressed

1 [ VA treated )

Fig. 8 Evaluation of target preparation by 1%
agarose gel electrophoresis.

M: MBI Permentas 1Kb DNA ladder)

Each lane of group shows 1st: ds cDNA; 2nd:
purified cRNA; 3rd: fragmented cRNA.

Oligonucleotide chipol 4% cRNA7}
full-lengthl 7} & glsl7) A&}
internal controi$! f-actin 2 GAPDI &
3 oligo%+ 5
Differential expression ratioZ #7}g 2
= Table I3 2o

Cut-off range: #MZALY] AR 3

oligo®] average

Migor dglov dxd, AT, 43
T BEFoA 3/5 ratior 2H|wto g X%
728 WEA AT
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Table 1. The average differential expression of internal controls

Probe Set AD' (59 AD(M") AD(3) AD Gl Rat(‘g/";;m
GAPDH 1846208 2108373 196167 1999249 106
con B-actin 20373 20059 1857423 257318 064
GAPDH 1784168 1997895 231358 2031881 130
S B-actin WHW986 65238 1760379 2346368 066
GAPDH 10675 1608223 1962608 1710602 13
" B-actin 2006118 2242948 1686541 2041869 077

*AD : average differential expression, which was normalized with averge signal value.
To evaluate which sythesized cRNA was full-length, ratio of 3'cligonucleotide and 5
oligonucleotide AD of internal controls was checked. The cut-off range is less than 3

according to manufacturer's recommendation.

Ratio of all sample was less than 2 so that be available 10 be used.

4. Oligonucleotide chip microamray

1) Scan image$} hybridization efficiency

qxw, AT, 2879
Array chip®l hybridization A2 ¥ scan
3o} pseudocolor® XA T o)l A= Fig.
9e} ztt

979 Hog olFqA
ARG Fgel 8 Azt
%9  “GeneChip

sample<

AL+
TeH 4
HG UBA'EH=
control oligonucleotide B27}
hybridization= o]} ©HEo]d  positive
controlZ hybridization?] ¢WAZE A
371 98 Aol A MY ofm A
oA A BAS FAY & U

FAR e 2EEGY] A2 A 4
£¢& negative control24 A 79 ojn)

| =y
25

A BEoAM dEe dg A £ A
=3

FgRel dE A4HY Hegd Res
hybridization &8 #8987 98 £
o} 7t Spike controiol hybridization® A
ojtf, A} el elmx] B A AP

Atzt ol A AT
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B. Stressed Group

C. VA Group

Fig. 9. Pseudocolor Scan image of each
oligonucleotide chip.

The border line. cross mark on center, and
characters on upper region are  control
oligonuciectide B2 dimer used for positive
control.  Net-shapa  black line is negative
control. Blur square mage shows hybridization
of spike control added to check the efficiency
of hybridization. All array chip was passed in
positive and negative control test.

2) 7t <8 Hybridization Intensity ] Z¥-29] signal value biotin~labeling
H  cRNAZF  oligonucleotide  chipell
hybridization® =g ow|g 747}

& i AAM wEFEF internal control2 FIfIEY] normalization

e WA W stold

G qAE ¢ , FBS 2 05pg/mle

58 AL FEEL T uiAoA

¥ APFe microarray scan AHE

log-log scale®] scatter plote 2 X AlS

¥ Fig. 103 Zt},

L

10% FBSE&
W 1% FBS
1

o

o mlm o
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10000+

Stressed Group Signal Value

10 100 1000 10000 100007 1000000

Controf Group Signal Value

VA Group Signal Value

19000 100060

Control Group Signal Value

100

VA Group Signal Value

1o 100 1000 10000 100000
Stressed Group Signal Vaiue

1000000

Fig. 10 Scatter piot of signal value means
hybridization intensity in log-log scale

{A) Comparison between Control and Stressed
group; (B) between Control and VA group; (C)
between Stressed and VA group.

Al signal value means AD, which was
normalized with average signal value.

3) wred kel apolir Wl HE Ak

“l

8

2 G abe] wrel ekS signal intensity
9] W HFOF normalizationdle] average
differential expression (AD)i: “f*gb
GAPDH, f-actin &

2 A% internal

housekeeping gene
control #+

control ¢l AD valueo]

ol g-sto] wmwakgict.

G4 7ke] oligonucleotide’®2] hybridization

spike
st AR E

intensity 7t & HA&E
Z 21399 algorithm©l
=2] 7150 wpet (2] ojste] Aol
g Ave ol QA [ ol 3

1 71 0. -
bz A= Y

Agets fels

SoliE fo4e] ARNA i Aol ¢
24l
Al ol tzzol wishel el

s o] & 8% o]
Zastaa, 24%F9 FHAE Wdel &
EaRci o=

AE groll A A Aol wlste] WA e
2olZ Hel FAAE 752 Table WV

Z 129 41 2dol
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Table . The genes which significantly
differentially expressed in Control and Stressed

Group

Gene Name Fold" ID°
14-3-3 epsilon -2.6 | Ub4778
Brain-type clathrin -39 | M20469
light-chain b (LCb) :
hibitor of Differentiation
g; pebl on 31| x7795%6
Unknown gene -2.4 | AA0BI408

Estrogen-responsive B box

protein (EBBP) -2.7 | AF096870

Selenoprotein W (selW) -3.2 | U67171
Creatine transporter (CreaT) | -2.4 | U36341
Retinoid X receptor beta _

(RXRB) 2.7 | AL031228
Galectin-9 isoform -2.5 | ABO06782
Insulin-like Growth Factor 2

(IGF2) 37 | HG3%43
Unknown gene 29 | AA142942
KIAAQ367 36 | AB002365

Lamin B receptor homolog
TM7SF2 (TM7SF2)

UDP-N-acetylglucosamine~2

29 | AF023676

-epimerase/N-acetylmannosa | 2.0 | AJ238764
mine kinase (GNE)

Reducing agents and

tunicamycin-responsive 34 DR7953
protein (RTP)

Leukemia virus receptor 2

(GLVR2) 2.2 L20852
Alpha-1 type XI collagen -
(COL11A1) 27| Joarm
NMB ’ 3.1 X76534
Lysosomal acid lipase (LAL)| 3.0 X76483
Slow twitch skeletal

muscle/cardiac muscle 30 | M37984
troponin C gene

51d2 29 | W28765
Dual-specificity protein 2.8 U15932

phosphatase (DSPs)

= Fold means ratio of hybridization intensity.
The genes with negative value are abundant in
Control group, while positive
abundant in Stressed group.

value are

j# ID indicates the accession number ot
‘GenBank (NCBI).

gz, AAT, AT 3o wEge
Frolst zolE B FHASY wHEH
W3E ©43sd Fig. 118 29 =&
T E A FAAY LHFE x|
Aol wr¥aEe 1000F HYS we o
3 APl wARS EAHAT

dzzel s AAFANN Fhshe
7AES Holal ARTANAM HE F7tsteE
A H FAAE AAL42942, ASS,
alpha-tubulin, GilcT-1, CHESI1, Bcl-6,

COL11A1, Gas6, IGF2, hARF6, vascular
smooth muscle alpha-actin, hSIAH2,
KIAAQ903 protein, KIAA1003 protein,
laminin Bl chain, LAL, osteonidogen,
polyA site DNA, RTP, NMB, KIAA0367
T 21%, dATANE Fotsitt AE
T M= drE ¥EE Holx ¥Le K
AzE GLVR2, GNE T 2%, AATFAA
Z7batck 7t A @SN A 73

Bl FAzAE

muscle/cardiac

&

Zaste BEE
twitch skeletal
troponin  C,
DSPs, TM7SF2, 51d2 & 4%, A
A a7t AP TAA 9E gAas e
ATL Bl {FAAE KIAA0474 protein,
EBBP, CreaT, DKFZpb47E2110 & 4%,
AA| oA Fastohrl AT Eo
g w®W3s Holx @& fAAE
Galectin-9 isoform 15, AATFAAM=
#A2sFTrt AETFAAN Frkste A E
S RS $#H=RE= PFKP, RXRB, selW,
TCF5, LCb, Idl, AA059408, 14-3-3

epsilon 5 8F %l t.

Slow

muscle
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Table MHl. The genes which significantly

differentially expressed in Control and VA

*» The genes with negative value are abundant

in Control group, while positive value are
Group abundant in VA group.
Gene Name Fold” ID

Er(a:ggpe clathrin light-chain 23| Momeg

i ; iat _ Table V. The genes which significantly
Ilnt(xigllt)or of differentiation type 261 X779 ‘ ' -
Betr B differentially expressed in Stressed and VA

strogen-responsive X B

protein (EBBP) 43 | AFO%ST0 Group
Selenoprotein W (selW) -20| U67171 Gene Name Fold" D
Creatine transporter (CreaT) -35 U36341 51d2 ~23 | W28765
Galectin-9 isoform ~-2.5 | ABO0G782 ;
KIAAO474 protein o5 | ABOOTOM3 KIAA1003 Protem 2.7 |AB023220
Dmp547E2110 _30 AI_%O261 14‘3_3 epSllOrl 25 U54778
Insulin-like Growth Factor 2 55 | Heass Heat shock factor 1 (TCF5) 25 | M64673
(IGF2) ’ Unknown gene 1.7 |AA059408
Unknown gene 32 | AA142942 Retinoid X receptor beta
Lamin B receptor homolog 24 | AFOZ36T6 (RXRB) P 2.1 |AL031228
TM7SFZ (TMT7SE2) ) Platelet—t
Laminin Bl chain 22 | M61916 N € N fype cinse (PEKP) | 24 | D25328
Reducing agents and phosphotfructokinase (F

tunicamycin-responsive protein | 51 | D87953
(RTP)

Leukemia virus receptor 2 -
(GLVR?) 22 | 120852
Alpha-1 type XI collagen

(COL11AD) 30 | Joarw7
NMB 43 | X76534
Lysosomal acid lipase (LAL) 33 | X76488
Slow twitch skeletal muscle

/cardiac muscle troponin C 6.7 | M37984
Growth-arrest-specific protein

(Gas6) 26 | L13720
Vascular smooth muscle

alpha-actin 21 | X13339
hSIAH? 23 | U76248
PolyA site DNA 24 | 724724
KIAA0367 protein 3.9 | AB002365
KIAA1003 protein 1.8 | AB023220
ADP-ribosylation factor

(hARFS) 20 | M57763
Zinc—finger protein (bcl-6) 36 | U00115
Ceramide glucosyltransferase

(GIcT-1) 24 | D50840
KIAA0903 protein 2.3 | AB020710
Argininosuccinate synthetase

(ASS) ‘ 23 | X01630
Alpha-tubulin 25 | X01703
Checkpoint suppressor 1 .
(CHES1) | 20| uesrs
QOsteonidogen 32 | D86425

= The genes with negative value are abundant
in Stressed group, while positive value are
abundant in VA group.
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Fig. 11 Differential expression level of genes

Expression fevel of Stressed and VA group
was compared to that of Control group, which
was assumed 100%.
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