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AW TIE, =7 b U OB O H— O L BEET 2 51k & BH—fiEnN o
RNA fifith U, B I BUMEITIC L 0 e 217 © B2 BRY E Lz, 5k
T =U MUDOETRRLICERKA (ETH) Z 4%/ ST RV AT 7T e RHT4°C, 24
RFFRIFE S5 2 LIS KV EE LT, D%, 02% =27 7T —BIiEHh T 37°C, 6 KFfH
FRE L, SERBEEE N CH MM Z HEE L 72, TN OE—RMED & RNA A Hh
L. FHEEREFEIC LY cDNA Gz TV Y 7% A L PCR & VTG T I B
raftolc, TORKR. HEEL -2 TOM#RHED S Glyceraldehyde-3-phosphate
dehydrogenase (GAPDH) DEn FRELVMR SN, 61T, EHM e R=1¢&
WM N a R = 1 OBIETIHBAZTND Z L2k - T, B—AiHE O T sHER & fess
THIENTET,

1. #8

BHOEAHRIL, HEEOMEERA AT L2ERO—2THY | ITHFETITRAEH
OB T 2 RAMENE E > T\ D, TDOH, BERREEERTOBRRIX, 4
% OWMFBLEFES~OERP IR S 2 EERFRMRETH 5, BHHIZKRBI LT 2 fH
DOFRHER GFR - A) THR S, E#72 & o AL ER & OBREEERIC X
D BT P O FRRER OBIA AN LT B VY, T DT, AR AR A T =
R LORIE, PEHRIENCERT5MA L LTI S50, AfRHERZE#ams 1 2 fif
DFFFRHETIN Z N ZEIN ED L D IZEALT D DT ON TR ST,

ZAVE TR O EAY 70 R AT, A& AR R AT R BL L TV D mRNA &
TIZZ R BORBEEZIEEL L UThhTE Y, 2070, MRHERN K 51 7
mRNA F 72137 7 EORBEICOWTERHEERE L TCRHMET 5 Z LIXAEETH
ST 1R 1 RDFHHAMEC OV TEIEFRBESHMFEL OFHNITH £ VT T
2R\, T o A F O TR RIS B TR 2 O O B RME D BT 1R V08
—FHRRAE P OB TR BLOMAT 7L ERME SN TN 9 LinLaens, =7 hY
DERENS % N T2 R D BB T IR IC O W T OB IR\, £ 2T, AFZETIL, =7
N U OB R B O B BRAE O BLEE T 1533 X OV — R 0O BB R BURAT 5 1
ORI &= B & LTz,



2. MBEAHE
2.1. BHE

U IKFEF NI UL 2H0, UV BAKEFT FY 7L 12H,0, KEE{LT RY 7
LITH AT AR EH U . NTHRAVLT AT ' RiZA/NVZ (Darmstadt,
Germany) , = 7 7 F—EBIIHHE 7 F ot (KBR) . 7+ A/3—E1X Gibeo (grand
island, NY. USA). NucleoSpin® RNA XS kit, Prime Script RT reagent Kit, SYBR" Primix
EX TaqTM [X % 71 7 /34 kA (&) . ReliaPreTM RNA Tissue Miniprep System
Id Promega (Madison, W1, USA), 77 A ~ —IJ greiner bio-one (Frickenhausen, Germany)
L OEEA LT,

2.2. #EEY

HEREMIZIT, < HADVWTFF T XA SH (BRER) hoEEI AT v
¥ — (Ross308) "7 A 77— (H) ZHW=, 1 Bl 5 24 HifinE Tk CHL~
VR E R 2%, R kL X — 18 3. 1Mcal/kg, HFREE MRS, ER) 2 Hv
THIE L7, KB X OEEHI A BB E L, RBREOREEIRE L 25¢1°C & L7z, £z,
1 HIH S 14 Bl E TIIBIEEIT o7, 24 AECHEEIC L > TEF L. ML HH
L. BEHITKE L2 Y VERkEEN R (PBS, pH 7.2) £7213 4%/ 3T RV AT VT & RIRIK
AN, =Y N e oo figh LciE TAGIE, PBS HELIX 4% XT RV AT VT |
NP CRY I 7% LIct%, PBS HOMTAHIZEGIZ, 4%/ X7 KV AT LT R
WU OfE TAHIL, 4°C T 24 WEEE L72RICUBOBIEEIT o2, £io, AERT
HAWiz=v bV b RETHIE, AR X OWRGHAL O  5 O MR B &2 o X7 B %
HETHBEHHTHD DT,

2.4. A0%KEEBIES 1)L (NaOH) /KiAi& % A= ARfRi D Bt

BU R EAT S 7LD Wada B (2002) V007U U CHEHRE A i L 72,
40% NaOH /KIS ImL A2 72 2.0mL B 7 AF v 7 F 2 —T7 |2 A, =R T 3 B
i LE(L S 721k, Ta—T 2R T v 7 A I —T ThfRMES BLBE L 7=, B
U 7= fipafeid, FERTAMEE T (SZ4045, AV X2t HEH) THEE &
v b (Dumont, Montignez, Switserland) % FHWNTIEIX L7z, [EIL L 72k, BEK
B (AX80, 7V v /S ABRAAHE) % U THIL E 7213 RNA S L,

2.5. BER (345 F+—H. T14R/—t) ZRVL-MmRMHEOERH

M) T BATola L e a7 —EBLT f AN—BDOHFEIZEL LN —
FERWTUET D Z & TR O HEEZ R T, N I 72707/ TH%E 02%
a7 F—E, 02%T 4 A=, BLR02%2 T 75T —EL 02%T 4 AX—EN*%
NZEN ImL A5722.0mL B7 T AF v 7 F 2—TIZAf, 37°C T 6 K#E L, £
D%, H— M2 SIEBEMEE T TRE Yty 2 HWTEIL L7, [\ L 7= iR
X, BESEE A O CTEIZ F 7203 RNA i ic it L7,



2.6. RNA i

B — AN 5 RNA fliHiZ. NucleoSpin® RNA XS kit % 721% ReliaPreTM RNA
Tissue Miniprep System % f\>T#4T > 72, 100uL @ Buffer RA1 & 2uL @ TCEP (NucleoSpin®
RNA XS kit) F 7213 250uL @ LBG+TG Buffer (ReliaPreTM RNA Tissue Miniprep System)
AN 1S mLED~YA 7 aF o —7ICEKRBME T CTHEY 1y b a AV CHEE
L 7e i 2 2N ATz, T D% OEMEIT A% > M ORIEHFEICHE L TiTo 72,
FhH L7= RNA O 1%, NanoDrop Lite (Waltham, MA, USA) Z MW TEHIIL 72,

2.7. cDNA DERL
Prime Script RT reagent Kit % I\ T ¢cDNA Z 5k L 72,

2.8. Real Time PCR

ARHIFZE T PCR S W=7 T A4 ~—% 3 1 7~ L72, mRNA 81, 7300 Real-Time
PCR system (Applied Biosystems, Foster City, CA) % H\\T/#7 L7, PCR O &1L, 50°C
T253f, 95°C T2 oINS SE2#%. 95°C T 15, 55°C T 158, 72°C T 1 2fH
D% 70 [T 72,

Table 1. List of primers sequence used for quantitative real time polymerase chain reaction

Gene Sequence (5'-3") Size (BP) Accession No.

sTnl Forward GAC CTG AGA GCC AAC CTG AA 175 XM 4192423
Reverse TTC TGT CCT GGT GCT CCT CT

fTnl Forward CGG ACT CGG GTT CAC AAC CA 108 NM_205417.1
Reverse GCA AGC TGG AGC ATA GCA CT

GAPDH Forward CCT CTC TGG CAA AGT CCA AG 200 NM_204305.1

Reverse CAT CTG CCC ATTTGA TGT TG

sTnl, slow-type troponin I; fTnl, fast-type troponin I; GAPDH, glyceraldehyde-3-phosphate dehydrogenase.

3. WHREER

% PBS HC RV 2 7 EZITWVEBIZ 40% NaOH 1 CTA > & 2X— [ L7=FfETH)
E. KRR L L CLEW, H—OffiEL R T2 2 N TE R o, THUL,
KEELT RY T AR DX RV BEORRNERT IR THIEEZOND, —H,



4% PFA " T 4°C, 24 FFfll A > F 22— h L7242 40% NaOH 1 CA > F =2 _X— K L7
LN OIT, B0t BT 2 Z LN TE - (Figl), BAMEBEBIZROR R, 4%
PFA 35 X OV 40% NaOH ALERIZ X - T OV RRMEIL, AHARHEICRFE) 7oA Cd DR
BB S, D B FICEE OBE DR Sz, ZNDDOFRER KD 4% PFA B
L TN 40% NaOH ALERIZ K o TH LN H—F#HEIL, ScoBIRPHER S TnDs b0
EEZ BT, £ T, 4% PFA B X1 40% NaOH ALER|Z o~ CHABE L 7= i i
RNA flit 25 A T2 3, D% D GHTIT+4772 RNA 4155 Z & IETE ) o7z, RNA
X7 AT ) ST THEENLT WD Z D FETIE, RNA 2T 5 2 & nNET
boHrLEZ LN,

Fig 1. A single fiber isolated by using 40 % sodium

hydroxiside solotion.

WIZ, a5 —BLT 4 ANN—BDOLELLNEIIM T2 AW BERLEIC L -
T2 HEET 2 Hika il d-, BRBOML% PBS T HY 2 U 7T 0EBICEE
BT MR, a7 5 — BT L2 T OB — O 55 Z &R T
=7z (Fig 2A), — 7. T 4 AX—FBOHL T L7k TN 5L, Mo E =
SPH—DOFBMELZ D e N TERD- T, 12, T4 A=V L DR
24 BT S GBI O THMBROMILITE Z 522 oz, T 4 AX—81E, LR
ORI Z X< BET DBRICAWTE O BEETH Y | BRDHMMEO HEHC IR M X TH
HEEBEZBNZ, EHIZ, a5 BB LT 4 ARX—BDOMW T L - TR L 7-f%
T, fEEAB AL L CLEW, Bl s KEg cH -7 (Fig 2B),
THRLDRERNS, 2T S F— PRI X > TH— M2 BT 2 FIENEE L e
EZ LI, FEEREMSE T CREB Yy MK o CTHEET 2 54 SHBRHED TR 23
9, TUNSWZ ENRMETHD EB X BV, & 2T, 4%PFA T 4°C, 24 FFfH]
A Fa_— kLIRS T 7T —B BT & > THRHEZ BB 5 T ik - f
R OOBREOBELFF o T —MifMEE BT 2 Z L3RR & 7R o7z,



Fig 2. A single fiber isolated by using enzymes. A, 0.2% collagenase solution. B, 0.2%

collagenase with 0.2% dispase solution.

VT, 4% PFA T 4°C, 24 Bl A ¥ =2 _X— F L72RICa 7 7/ —BUEic L -
CHEE L 72 fRRAED D RNA OfiH 237 72, AEBRTIX. NucleoSpin® RNA XS kit 33
L O ReliaPreTM RNA Tissue Miniprep System % H N CTEILZE AL 10 A D H—fHHEHED ©
RNA ZfhH L7z, ZOfEE, HIZHW =2 TOHE—#RHE S RNA Ml Sz,
NucleoSpin® RNA XS kit | X 0 fiiH L7244 112.59 + 46.83 pg/ul (n=10). ReliaPreTM
RNA Tissue Miniprep System (Z & U fifitt} L 72 855 12.38 £6.27 pg/ul (n=10) @ RNA %15
HIENTET,

glyceraldehyde-3-phosphate dehydrogenase (GAPDH) (%, & TOMAIIZ L EF ¥ (T
FELTWD Z OB FRIMTONBIFEEL LTI HLR TS, £Z T,
ZRENOE—FRHEL Vil L7z RNA 705 ¢DNA 24 L. GAPDH O 7' J A ~—
ZHWTY TNV EALPCRIZINTIZEZA, &TOH T 20T 20 %0
V) B W TR R Sz, Lo -> T, Bt L v it L72 RNA X, PCR
ICEDEBTFRBAMBTIAMEH T2 ENAETHL RN ol T,
— ARAE >R D cDNA % W CE A MERF A b = AR =21 (sTnl) mRNA B LT
WA RRAERF A P oK =21 (fTnl) mRNA OHIE 2 7=, ZOFEE, 20 27
L6 LT STl ORI R S du, 20 Y2 7L 6 Y2 7 L C fTnl OHEIE A3 e
WEINTz, TNHORERID . H—#RHED S L72 RNA 2 FV THERRHMERL o ] 5l
DARETHLZ ENHLMNER ST (Fig3), LAL2RRG, sTal BEX Ol O EH 5
OHEIE bR I N2 WY 7 Vb H o723, GAPDH ZHiiE L 72T Tod 7L
IZB W CTHIE AR S N7= 2 & 205, PCR IS B85 cDNA BEOMF £ 721X PCR O
A I NEOBFHI LV HETE LD EEZIOND,

Lk, RIFFROFEREI D =T MU MNSERIL 72 B8 4 4%PFA H1 T 4°C, 24 IK¢fH
DEEZITV, ZDH, 0.2%=2 7 7T —EBEHET T 37°C, 6 FFEHET D & H— ik
FHBECE A Z ML E o, FT2 . ENFNOHE—FfHED © RNA ZHiH L,
BASFHEBUFATIC K o TH—HBHE O B METRL OHIBIA HE & 72 o 72,



4.
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Fig 3. Results of real time PCR. Slow-type troponin I (A, B). Fast-type troponin I (C, D).
One cDNA was used for A and C, and another cDNA was used for B and C.
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The aims of this study was to isolate single muscle fiber from chicken skeletal muscle and to
distinguish muscle fiber type. The sartrius muscle collected from chicken leg was incubated in
4% Paraformaldehyde solution in PBS at 4°C for 24 hours. Then, it was digested in 0.2%
collagenase solution at 37 °C for 6 hours, and single muscle fibers were isolated by using
tweezers under stereoscopic microscope. Total RNA was purified from each muscle fibers and
real time PCR was performed. Glyceraldehyde-3-phosphate dehydrogenase mRNA was
amplified in all samples. And muscle fiber type of single fiber was indentified by using real time
PCR.



