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Isolation of Differentially Expressed Genes in Chondrocytes Treated with
Methylprednisolone by Subtractive Hybridization
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Osteoarthritis (OA), the most common form of arthritis, involves the destabilization of the normal balance between
the degradation and the synthesis of articular cartilage and subchondral bone within a joint. As articular cartilage
degrades over time, its smooth surface roughens and bone-against-bone contact ensues, producing the inflammation
response symptomatic of this 'wear and tear' disease. Although a variety of genetic, developmental, metabolic, and
traumatic factors may initiate the development of osteoarthritis, its symptoms :(joint pain, stiffness, and curtailed
function) typically evolve slowly, and patients experience periods of relative calm alternation with episodes of
inflammation and pain. Rheumatoid arthritis (RA), an autoimmune disease of unknown etiology characterized by
chronic synovitis and cartilage destruction, affect 1% of the total population. Cartilage is a specialized connective tissue
in which the chondrocytes occupy only 5% of the volume. Cartilage is particularly rich in extracellular matrix, with
matrix making up 90% of the dry weight of the tissue chondrocytes have cell processes that extend a short distance into
the martix, but do not touch other cells thus in cartilage, cell-matrix interactions are essential for the maintenance of the
extracellular matrix. In this study, subtractive hybridization method was utilized to detect genes differentially expressed
in chondrocytes treated with methylprednisolone. We have isolated 57 genes that expressed differentially in the
chondreocytes by methylprednisolone. 13 clones of them were analyzed with sequencing and their homologies were
searched. 8 cDNAs included KIAA 0368, upregulated during skeletal muscle growth 5 (usmg 5), ribosomal protein S
18 (RPS 18), skeletal muscle ryanodine receptor, radial spoke protein 3 (RSP 3), ribosomal protein QM, ribosomal
protein L37a (RPL37A), cytochrome ¢ oxidase subunit VIII (COXS8).
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ek 28 e 39 AT 2L aggrecanase?] F
o]}, Aggrecan, biglycan, decorin, fibromodulin®] ©}& W3}
7} FRAEAY FoEx FAE Fxte] AA A BElEHe
b7 S949 3] djF-o A normal articular cartilage?|
E2 A9 proteoglycan species’} Itk JFAEL] tabsi}
FHA R Yep=d ol21g arthropathy®] &7HA] H<
32 242 cartilageZ5-E] matrix macromolecules®] 34 &
3] aggrecan?] A& 7EH2t}'. 0|23t AF4lo] degeneration
Z7}e] elolr}. T3} chondrocyte receptor?] CD449] 7}5-&
Ao] cartilage homeostasis 5] 2 B eldr&e) WIS 79
o degenerative diseaseoll A} BEHUE A 2L extracellular
matrix®] A& 7pAL20h

FHE A #HYE (Rheumatoid arthritis RA)S A 279
1% =7t dste dgoz A g94gn ASrt
ERoh} Wlgtdogs & ¥3A QA & Ay A
o}

A (cartilage) chondrocyte (5%)S} extracellular matrix
0%)E TAE Eolg 27 ozB AFHEE matrixFo
2 "WolA L A& fAEA e AXg AR A
z& gle) o]2g AFL celly matrix?] interactionS IF
23§28 AslA] o). AEL THFE proteoglycan
o] vepdtl 9ol AF proteoglycan?) aggrecan AT
39l shte] FAR AR Arehy, 229 AFAY
o] 71% &L FZFT} Core protein aggrecane EA}3Fo]
230 KDaol" Gi, G2, G39] globular domain¥} keratan sulfate,
chondroitin sulfate, glycosaminoglycan attachment9] three inter-
globular domaing TFAJ8}k3L G29F G3Abololl $X)31% G13}
G2Atol= -2 interglobular domaing 7FATh o2t aggre-
cand ATZ A oA proteoglycan . ZA] F8{ S @
st gdg 54& vehy, o glycosaminoglycan, hya-
luronan®} ¥ ZE& 4 2= 58S 71 core protein®]Th
3078 ©]/9 aggrecan EAFH3-2 post translational modifica-
tion2 =33}3L aggrecan core protein-S N-linked mannose-rich
oligosaccharideo] 2]8)l cotranslation-g modify%tc}.

Steroid = gene network?] @S xHstn thyft A
2l Whgoll 9GS Fob?. 309 A AAAe) wlE Aol
A steroid®] o] QA=A 1 o]F A9} WL spec-
ific target tissueoll A steroid®] Z-g3} AFE H¥u £}
FHEe] 24o] 23 FAF>. Steroid T2EL intra-
cellular receptor® 3t FAte] WALE 2Agc) o] 24
SHAZS2 ligand binding domain, DNA binding domain, 2}
transcription 7]1%5& 7}l molecule2 FAd =] otk HARY
o] gAo] AURg A (A|E o] Actinomycin D, cyclo-
heximide), . &9 A2]stA W52 steroid®l genomic
Z-go o £7F9 Aolrh & DNAY steroid] 23 A<

A5 g2 gl o, o] FEA A BE
o] ARL o} gl AEfo]tlk Steroid receptor, thyroid hor-
mone, la, 25-dihydroxyvitamin D32] 23] homologyZ ¢l
8ty 012] 8 receptorS-2 steroid receptor superfamily member
o] £@TP>19, Z}2}+] steroid= specific target organ©l]l 5o]gk
EYE Jepdch & 5o dtol 48E = mineralo-
corticoid= A17e] Aa Az} ko] 2o genomic 2HE-0] ¥t
A5E Aoz 43Itk Type 1 mineralocorticoid receptorl
2]} aldosterone?] WH-2 Aol YA =T Na+& A
shedl %S ok o] F3S AIAE Nat+ channel}
Na+-K+ ATPase 8d ZHol| #Ag= RLZ aldosterone-
induced protein©]2} FcH!?), B]E- mineralocorticoid®} gluco-
corticoid7} 01213 whgol| lo] TG Aol VRl 9
3% 3|2 genomic steroid 3he] B0z @Al o]ES
A}yl 83X gk XA9A genomic steroid 380l
Ho18ked steroidoll 013 membrane receptorol] 2]3] 45
£ &79} 72 WE nongenomic steroid®] a0l B3 FH
7} Z7¥skar YebB,. ol g ZE steroid groupollA] LiEL
W29k steroid ZH8-2] genomic MAUZE =gjoh= kg A
ojt}. ekglstH o2 WE steroid X FHHASA J2H
3L genomic &9} HlwEl HQeg AfolE LAl HIAUCH
Genomic steroid 2-8-22 Ho0]gt steroid ¥hSAtlE SHEHA
AT & glgdl wet opnte 7HIYR] ZE steroid®] A
/go] Aok UF-olA interacellular A1 Fol| o}3) WE steroid
o Loz AFHE Aol A og FYurteh dhelA gt
Aoz el 28 Aoz JAZIL) W steroid 282
HFhFela BEEA Fugde S8 SgA7t a7 H
o},

Methyprednisolone> #E Qo FEF, HHAA &7} U
= Aoz g#A i}, o= ME oAl mRNA transcription
L oA gz AL FEF) o2 E wA F lipo-
cortin (lipomodulin) A E9 Q1X) Ao A] arachidonic acid&
A 238}A 84 phopholipase A2 A3} FFukg vi7iA]
2l prostagladins, thromboxanes, leukorienes 52 338 A
gozN P I, FF, fibrin JH, W1 EF
54 olF T RS A oz HER FEF,
Wy 228 712 methylprednisoloned] ¥x}3 filE
ohll7] 9J5}o] subtractive hybridization2 ©]-8-8} up-regu-
lated geneS 2317} 1Tt
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70% olehgo] B A=Z HdE 23 AEFCE 70% e
o] vlZ¥ FHIALE FA~YHA Fesle AFL HES 9F
A o8l F8 &S Fepile] 10X antibioticsHam's F-12
g-oo]] mgtc} 10X antibioticsHam's F-12 &eio] 271 A)
dishZ ZA& A AT ¢ 420 U 9224 =
Z}+& 100 mm dish® &3] ¥, Ham's F-12 media® ol o}
< A dishZ &7tk AFE 1~2 mm*7 HEE 24 274
W % ] Ham's F-12 media® Aol Wik vjgag A73}
I 0.5% hyaluronidase 8<% 8 mioll 3204 1027t FolE
- 0.5% hyaluronidase 845 A3k Al 0.5% hyaluroni-
dase €9 16 miol 2ol A 2083 A&t 0.5% hyalu-
ronidase 2NE A7 &3l Ham's F-12 media 10 mlZ 5 H
Aoy vich vikAg AAE & 4 ml9] 0.2% trypsin §4&
A& F Mo} W T 0.2% trypsin § mlS 37CellA] 308
Zr ATt Trypsing AAST 10 me) wjdoz F
Aol & 0.2% collagenase (in Ham's F-12 media) £ 4 ml
o 587} Eol £tk YRR collagenase §AXE AT
% t}A] 0.2% collagenase &4 8 mioll 3047+ 37°Coll 4] wh3-
A7) ok ARG (600}g, 8 min)dte] AE NS AAF
Pelleto] 8 ml9] collagenase‘% A7 gk F 37ColA 1A
pipetting&FaA] 3A17F B9k ¥hSAIZCE YAlEE et AF
AEE A tubeZ 13} 35519 TE YA pelletS 8 ml] Al
cllagenase -&-N%-& Ag)slo] 37°TCol|A 2417t 5 AR
@A+ 88, 13 358 4EAL AR F cell pellets
Ham's F-12/20% FCS &0 2 E 3 tiA] gAEE] 3 cell
& Ham's F-12/10% FCS #ja& A7} § 37°CollA 23 Al
34 W7l ARt 37Tl A 2417 B¢t vESAIZ X
E A9 14 Fd AxY 2 wloz AREE 2t
12}, 222 8l=d MEE cell strainer (70 pm Nylon, Falcon
2350)0ll E3A170 tF3 countingFA T 5X10° cells/100 mm
dishel =7} HEE AXE EF38l 37T, 5% COo41 vl
S

1) Methylprednisolone *2|

Methylprednisolone™ @A} F02 =3 Qe HES
ARSI RS AIETT uigE I Qe dishel] AF =
4,000 ng/ml (10° M)E A71SIde). 58 A7 & 4/
Ul culture®t 3 total RNAS E2]81ich

2. RNA Isolation

O A F 24A1200] A AZMEE Chomezynski®
H9o) we}l TRI REAGENT (NRC, TR-118)2 #-&]3t total
RNAE 20 ul®] TE buffer (pH 7.5)0 %<1 ¥ DNase 0.5 pg<
#]2)3t & phenol : chloroform : iscamyl alcohol (25 :24: 1)%}
chloroform : isoamyl alcohol (24 : 1)5 ©o]-8-8}] Tidx} =}
& AAT F 100% AEEE JHA F 20 o] Fdl

=9r.
3. cDNA 2Hd

1) Driver cDNA 84

A AZ AL total RNA 2 pg, 0.5 pg/pl oligo(dTp-1s 1
pl, 10 mM dNTP mixE 718t} 65°CollA s&3F A
% 5X First-strand buffer 4 pl, 0.1 M DTT, RNaseOUT Re-
combinant Ribonuclease Inhibitor (40 units/ul) 7} F 42°Coll
Al 283 wheAZIT) ¥hg-o] 14 SuperSeript 11 (200 units)
1 plE H7¥sla 427 Co A 2413F ¥RGAIZIT) W30l Ed &
70°ColA 5%z 719E ¥ PCRO F3 o= o g3t A
¢DNA 4 plE 330 F 10X PCR buffer 5 ul, 25 mM MgCl,
3 ul, 10 mM dATP 1 pl, 10 mM dCTP 1 pl, 10 mM dGTP 1 pl,
9 mM dTTP 1 pl, 0.5 mM Biotin-21-dUTP 2 pl, random primer
(0.5 pg/ul) 2 pg, Tag DNA polymerase (5 units/ul) 1 wl S 7}t
31 #F ¥ 50 pl= PCR3FYITE PCR 27108 94T 287
WAAZ F 94T 30%, 37°C 182 727C 387} 40 cycle 24
3, 72°C 73 AGNREE A AI8FL Sephacryl S-400 spin
columng E#A]AH dNTP, ‘32 primer, salt, &2 DNA 27
& AAsI

2) Tester cDNA &4

b9 A& AFAFE2 total RNA 1 pg, 3' Oligo RT pri-
mer (10 pM) 1 pl, 5' Cap RT primer (10 uM) 1 pl& 371519
70°C 2837F WAAZ] & 5X First-strand buffer 2 pl, DTT (20
mM) 1 pul, 10 mM dNTP 1 pl, SuperScript If (200 units) 1 piZ
A7kl 42°ColA] 2A1RF REGAIL F= 72°ColA] 783 7HE
slo) 545 B8 AACh T4 cDNA 4 piE F30=2
10X Advantage 2 PCR buffer 5 ul, 10 mM dNTP 1 pl, 5’ Cap
PCR primer 1 pl, 3' Oligo PCR primer 1 pl, 50 X Advantage 2
Polymerase Mix 1 & 718kl HF 53 50 pl& PCR3IS
t}. PCR 2102 95CollA] 33F WAL §, 95T 15%,
64T 18, 68T 683}k 25 cycle AAT F 68T 723+ AR
28 A8k Sephacryl S~400 spin columna E3AlA dNTP,
WL primer, salt, 2 DNA £7} 58 AAsA

4. Subtractive Hybridization

Tester PCR AHE- 8 ul (90 ng/uhy$} F-F-< 2.5 pl, driver PCR
AE 42 Wl A3 98°CollA sEZE ¥AAY T v)E HYE
12XSSC/1% SDS 50 ul (¥ FXx: 6X SSC/0.5% SDSYE
st 283 65°C water bathol Al 12417F wE-gAIZ T
Sephacryl S-400 spin columng- ©]-&35} salt®} %2 DNA %
7+ 25 AASD 100 plo] BEFY HF F% 06 mg
Streptavidin MagneSphere Paramagnetic Particles (SA-PMPs;
Promega, Z5481)/0.1X SSC 100 piE A7}5ln 4204 28,
65°CollA] 5837 SA-PMPs &t} biotinylated DNA S} AT
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$ % SA-PMPs YJAE Aoz st gln A5 AE A
tubeoll &ZATh o370l 1/108) %2} 3 M sodium acetate 2t 2%}
Hylo] 100% olEFE-L A7}Ele AAA7|IT AHEL 10 pl
o] AF4E =9 1A} subtraction AHES ST 10 pol A
WA subtracted sample2 tester PCR 3-Z 047} 54T
o2 50l ¥HgAoA 15 cycle S35

5. §aME

1) 224

pGEM-T HE{o]| subtracted sample-2 E2'3 331t PGEM-
T €] 1 pl, 2X rapid ligation buffer 5 pl, 33} subtracted sam-
ple 3 pl, T4 DNA ligase (3 units/ul; Promega, M1801) 1 piE %
Jtsba HF B3] 10 plE 4°CIA 16213 ¥HSAI L)

2) gEds

ztzte] AAukSE A8 5 W& £F U3 DHSaoll CaCl,
ylo g PAAFsI] A8 iR Ampicillin®] 371 LB
wljzlol] HE3} ) BE colonyE QlAprep Spin Mini-prep kit
(271065 o] &3t Eefan=g FEaich

6. Dot blotting

1) Probe A=

Subtractiond}7] 9] tester PCR 4H&-3} driver PCR AHES
dot blotting3l7] £13}d probe2) FH o2 ARR3IAUT) 22
tester2} driver PCR AF2 (25 ng/ul) 10 pl&} B4 20 plE 4
3 100°ColA] 382 7FEste] WA & SHE dgl
F1 gE 9olA 500 uM dNTPs 2 pl, 10 mg/ml BSA 2 pl, 5%
labelling buffer (Promega) 10 pl, [a-**P]dCTP (50 pCi, 3,000 Ci/
mmol) 5 pl, Klenow enzyme (100 wml, Promega) | ul& 4111
37°ColA 2A17F ¥RSAIZ) &, 100°C oA 28:3F 7HEsle uhg-
S £75k3 20 mM EDTAS 718191eh 2283 trichloro-
acetic acid (TCA) A& Wyoz FAE probed BHEE
223}, Yo A& dot blotting & W71X] 20°Coll R}
A

2) Dot blotting

44 22|18 plasmid DNAS membraneo] HA317] A 04
M NaOH, 10 mM EDTAZ 37kgH 5 100°ColA 1083t 84
& ARk 28 F cold 2 M ammonium (pH 7.0y& #7138t
Z35}5t9it} Nitrocellulose membrane (Amersham)2 6X SSC
o] 214l & Bio-Dot Microfilteration Apparatus (BIO-RAD)l
28k BFSZ membranes TAIZATE WA E plasmid
DNAE J3/delolx At M3 F 2X SSCE T
% vacuum ovenoll A 80CE 2A1Zt B<Qt bakingdl] mem-
brane®ll hybridizationd}$th.

3) Pre—Hybridization

20X SSC 45 ml, 20% SDS 3.75 ml, 50X Denhardt's solution

15 ml, 10 mg/ml herring sperm DNA 1.5 ml, 50 mM EDTA 3 ml,
A7 81.75 mlE 713+ membrane$ hybridization bottle
o] 231 hybridization ovenollA] SJHAIZ|HA] 68°ColA] 4A17F
pre-hybridization A]Zth

4) Hybridization

Z}2}+9] tester probe2} driver probeE P2} 100°ColA] 5#3t
7tdste) WAAI7) 1 AE&olA] 2%l F pre-hybridization©]
2y g0 A7skE hybridization ovenol A BHA7)AA
68°Coll A 24A]3}F hybridization A1ZiTh

5) Washing

Membrane2 2X SSC, 0.5% SDSE 4204} 3 oha th
Al A2olA] 527 F ¥ 3FTE tA] membraned 1X SSC,
0.5% SDSZ 15%3F 65CollA F A 3wt g 0.5X
SSC, 0.5% SDSE 3083+ 65CollA] &Fch thAl membrane
& 0.1X SSC, 0.5% SDSoll 30%-7t 68CollA F ¥ FFch
oixjElo g AF2o)A] 0.1X SSCE Tt

6) Film exposure

Washing®] ¢ membranes 3 M x| gJollA] ZxA}7)
B Hd Yoz B F Xy filmS ol 70Tl 242132¢
ZRAR F @i

7. HIIME =4

DNAY @7|X<EL &3 o7 EX|H universald primer?]
T73% SP6Z 0]235l Thermo Sequenase cycle Sequencing Kit
(USB)2} DNA 5-%7] (GeneAmp PCR System 2400, Perkin
ElmenE ©]438l4 DNA $E2 3 § E7IME A5 417
(LI-COR 4200)2 R7|1AES Yolrtrh olFA 24 B3
A A71X 9L BLASTS} FASTA searchE o]8-3te 7]&9
71 g3 FEdE wlasticth

| 2}
1. Subtraction Hybridization

AZAE (driver)2} methylprednisoloneE g}t AFA|E
(tester) ZH-E] total RNAE £2]3} driver oligo dT primer
E o]83to] cDNAE 43¢ H biotin labeled dUTP2} ran-
dom primerE ©]-&3}o] PCRE 3 F double strand cDNAE
1|8} t). Tester= 5' Cap-finder9} 3' Oligo dT primer& ©]
43l full length cDNAE BAHFHUTL FET F7IXEs
7}2) 5' Cap primer9} 3' Oligo primerS ©]8-3}] PCRE &+ ¥
double strand cDNAE FHIEI5ITE o)A 247] F8l4E driver
9} testerS 41 F 6X SSC, 0.5% SDSE 65CollA] 12413H&
hybridization8}$1t}. Hybridization ¥ subtracted cDNAE 5'
Cap primer2} 3' Oligo primerE ©]8-8t PCRS A5} ch
o] PCR AF&-& repeated hybridization?] tester2 A}8-5}3iT)

- 198 -



E AT A& 3x9] hybridization A3} TL Subtraction
9] &S Yol ] Yke] 1.2% agarose geloll A719F 3}
Atk (Fig. 1). A719% 23}, 3319 hybridization 8= %
ot B 4AAN 2EHE & 5 JUA, smeardt band ¥

=2
¥ 2 Ko} multiple genedS ¢ = UL
2. Dot blotting

33]9] subtraction ¥ PCR FE& AHE-& pGEM-T HE{°l
g2 39tk o)¥A A=ZYE DNAE E. coli DHSaol 3
AAGSIAC) o] FBE AU S diver DNAZE FAE
probeZ 7}A| L dot blotting2 AA)3] AT Drivere}
tester®] RT-PCR AH2-$ $% 22 random probes §4d ¥
27} probed] 4 AL liquid scintillation counting 2.2 &
Al el AZTAZ subtracted cDNAEFE plasmid DNARE
2 &4 2% F nitrocellulose membraneo] F 3 Fe] ol A
A2 A7) Pre-hybridization ¥ hybridizationA] driver probe2}
tester probe2 ©]-8-3}93 dot blottingS A3t} (Fig. 2).

A lined] 29 7E= D.W, 3HA = pGEM-5Z, 4¥A+=
tester cDNA 22|31 SHA = driver cDNAE FA 381 control
2 Arg-atgct. 42 negative controlol A& signale] 2013
%om positive control> ZHAEHA signalE BT Tester
probeol] ¥H3-& HQl cloned 41 1370E Adste] A71ME

£ £43itk
3. g7IME 24

HAMEH F Vet €25 F AV9E5S 53 AE0A
£ #Fo] Y29 universal primer T73 SP6-

DNA ZZ ¥ LI-COR ¥7IX4E ¥47]12 DNA &

7NGL BT, SRS 241 97119L BLASTS
FASTAS ol-83te] 7|&0] FAA 5T HEAS ulms}g
t}. 13709) clone F Z}7] 558 FAAE AAHAxE A
o2 §3FY FARE Rshth o] F IFFE /180l L
7 7)%0] ok 1559 FHAHE genbank ol AExRE
5E3 Aol gAY FHAES] EFL Table 191 8.9k
A3t

kb

Fig. 1. The subtracted cDNA amplification of methylpredn-
isolone-induced genes in chondrocyte. 1.2% agarose gel shows
the decreased PCR products after three rounds of subtractive
hybridization. Lane M, 1 kb DNA ladder (Promega); lane 1, un-
subtractive tester cDNA PCR products; lane 2, the first subtrac-
tive PCR products; lane 3, the second subtractive PCR products;
lane 4, the final subtractive PCR products.

(B)

Fig. 2. The result of dot-blotting for clones 57 clones by using radio-labeled probe prepared from the tester cDNA. The third dot of the
eighth row is the plasmid control (negative). Fourth dot of the eighth row is the tester cDNA control (positive) (A) and fifth dot of the

eighth row is the driver cDNA control (positive) (B).
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Table 1. Identification of differentially expressed genes in chondrocyte treated with methylprednisolone

Clone No. Reading Size (bp) Homology analysis (Species) ID (%) Accession No.
M-PRED 1 198 KIAA0368 (Human) 92 XM_036708
M-PRED 9 260 Upregulated during skeletal muscle growth 5 (Mouse) 86 NM_023211
M-PRED 10, 13 62 Ribosomal protein S18 (RPS18) (Human) 85 NM_022551
M-PRED 18 155 Skeletal muscle ryanodine receptor (Pig) 93 X69465
M-PRED 19 40 Radial spoke protein 3 (RSP3) (Human) 87 XM_027659
M-PRED 34, 35, 65 61 Ribsomal protein QM (Pig) 93 AF143815
M-PRED 37, 50 274 Ribosomal protein L37a (RPL37A) (Mouse) 92 NM_009084
M-PRED 44, 45 135 Cytochrome c oxidase subunit VIII (COX8) (Cow) 88 J05201

M-PRED: Methylprednisolone, ID: Identity

o #

SE58H LEHE F-49x19 identificationol = differential
display polymerase chain reaction (DD-PCR)3} serial analysis of
gene expression (SARPA), representational difference analysis,
enzymatic degrading subtraction, cDNA library based subtraction
ol gtk 99 & WHES B2 A U8 E aFE
2L %9 speciesE o] 83d}7] oJHTh k3 e WHEY
transcriptEo]l 84 HE 497 Brh o]d GHES B¢
817] A3l ohFg HE A3 Zo] PCR-based subtractive
hybridizationo]c}. o] ¥H-& ARt Aoyt B ad B8
£90]1 PCRY A& A2 ¥ sample®] 58 FE3] ElA]
driver9} tester2 o] 8% 4= 2125 2} subtraction A] subtrac-
tion?] WhE AAI7} FPsEc}. S49) transcriptE©] subtrac-
tion ¥ 1,0008] 0]42 2 enrich®2 & 4 At} Subtracted
¢DNA¥ cDNA libraryE ®HE 5271 1o & species?]
screening®l] probe2 ©o]-§& ¢ Yo,

o] % subtractive hybridization®] &3 0]9]olT= & oA
£ 92 7IE &-83td ARSIt "cap-finder" cDNA §4
HH S o] 83l AA| Zol9] (DNAE A8 o, "long-
distance PCR" W08 A Zo]9 cDNAE FE3}ct =
g hybrid® cDNASY] E&3Q) ®21& A3t biotin system=
AHEEI TP, Long distance PCR2 88 ) Ztzke] 47)4
Ho] t+Z 5-Cap PCR primer} 3-Oligo PCR primerS ©]-§-3}
o] PCR &3 224 PCR product?] Panhandle -3l <]+
suppression PCR effect® H3}3lch. 18}31 PCR-based sub-
traction ¥ F2 FH2 PCR product?] WolE Fo|7|
28t 3-5' exonuclease AE 712 DNA THEAS AR
31591, PCR cycle T=37F 60 cycle2 233}A] gkate).

M-PRED 1-& human mRNA for KIAA0368%} & 4542
Bole & 2e]R|X] & human gene 2.2 F7|AMdqt ¢

Z 91.205® methyprednisolone®l] 23] chondrocyteoll Al &
He 32 gEEAE A T} e S T ez B
Q1 M-PRED 9+= upregulated during skeletal muscle growth 5
9} 86% 4E4L Bl M-PRED 18-1 Ryanodine Receptor
(RYR)<Z calcium release channel 4] skeletal muscle (RYRI),
Heart (RYR2), Brain (RYR3)oA §o] Uehtedl oldt =
Aol AstHo]X]= ). Skeletal muscle ryanodine receptor2}
93% A54E Rol= T4 TE5FEA (excitation contrac-
tion coupling) 2H-8-2- 3= TH (transverse tubule)™} T-A-E A
7 (sarcoplasmic reticulum)®] calcium release channelolt}. &
§ FFo] Yo RYRE ¥l ZAZEATY FE52
(terminal cisternae)Z5-E] calcium release 1Tl RYRZ o) 2]
8l ZAFAGE] calciumo] BIAYAH o Z Z7k3PH oAl w
A< et olsg dne 29t 5ot v Ahe
Aol & A ZT*. M-PRED 34, 35, 65 ribosomal
protein QM2.Z bone &40 9ojA EE3 £ 71AH
bone Aol lojrl B3 A&-S Fok = protein synthesis
o 9lojA F4E 02 housekeeping &S FH2. M-PRED
44, 45+ cytochrome ¢ oxidase (COX) subunit VIIO 2 respi-
ratory chain®] terminal enzyme©] il cytochrome collA] HAE
molecular oxygen2 2 GAFE L Frh Subunit Vi, Vlla
VI &, siA], HoA 2k} Aol 22 Eol4dg vehdid).
EREEY A ®ed COX VIIS oA #eld A
T H719%F EAolv AYEE 24 dojA dgat
o]& eyt

FHIXEAZ AHS-HI Y= steroid hormone] ¥F
methylprednisolone S chondrocyteol] A2]3 Az} L& o] &
FHAAEE AE7HA €87 7% ol JdSAxY F3h9}
Aol = OE 7158 & Aoz Aol o]F 43}
Bo] AEA L9 3o} Aol oy FIFE niA =X
dairE olal7kR] w87l vl Qlth ASAES 23 Al T
el o)l RS 972 #EY FA3 AFo| =
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