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Is an increase in GLUT4 mRNA in response to exercise training
mediated by MEF2?
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WFIER RO (Fn30) : EENZ K 5 GLUT4 I ERINCHEE R MEF2 3B 5 325089
MFATz, BEREIFFRIC MEF2A 28RS S ¥ 72~ U7 A Clid, GLUT4 BHIEHMNITR S
Lo T, MEF2 ZiEMAb L., EECTHINT 5 PGC-1a-b & PGC-1a-c % /AR FH
L7z~ ATH GLUT4mRNA OEINERO HivZehno7-, YL EOFR RS, MEF2 I13ES)|C
&% GLUT4mRNA HEIMZB G LT\ Wz EBNEE Sz,

MFEE R OBEE (F30) : To examine whether MEF2 was involved in an increase in GLUT4 mRNA by
exercise training, MEF2 overexpressed transgenic mice in skeletal muscles were produced. MEF2
overexpressed mice did not increase GLUT4 mRNA in skeletal muscles. Transcription co-activators,
PGC-1a-b and PGC-1a-c, are increased by exercise training and activate MEF2. However, PGC-1a-b
or PGC-1la-c overexpressed mice did not increase GLUT4 mRNA in skeletal muscles. These data
suggested that MEF2 was not involved in an increase in GLUT4 mRNA by exercise training.
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x 1 Male

Wt PGC-1a-b/A PGC-1a-c/C

n=3 n=2 n=2
PGC-1a-a 100 = 15 33 = 0 40 =+ 2
PGC-1a-b 100 = 70 7855 + 206 9 + 3
PGC-1a-¢c 100 = 33 15 =+ 1 5897 =+ 1699
Total PGC-1a 100 =+ 37 1333 = 26 2143 = 413
GLUT4 100 = 10 99 + 22 135 = 38
PDK4 100 = 21 142 = 21 257 = 181
mTFA 100 = 12 209 = 38 308 =+ 10
COX2 100 = 12 207 =+ 1 212 =+ 22
COX4 100 = 14 193 = 14 228 =+ 12
ERR« 100 = 13 230 =+ 7 202 =+ 37
MCAD 100 = 11 193 = 16 198 =+ 15
MyHC1 100 = 9 75 = 20 62 =X 4
MyHC2A 100 = 13 79 X 1 91 =X 4
MyHC2B 100 = 5 39 = 5 44 + 5
MyHC2X 100 = 14 119 =% 9 127 =*= 24
MyoD 100 = 8 90 =+ 0 124 =+ 25
MEF2A 100 = 17 78 =+ 0 84 =+ 15
MEF2C 100 = 12 99 =+ 3 125 =+ 12
MEF2D 100 = 14 69 =+ 1 81 =X 10

Female

Wt PGC-1a-b/A PGC-1a-c/C

n=3 n=2 n=2
PGC-1a¢-a 100 = 4 44 =+ 2 47 =+ 11
PGC-1a-b 100 =X 31 6845 =+ 277 21 *= 16
PGC-1a-c 100 = 27 8 = 0 4130 = 157
Total PGC-1a¢ 100 = 4 1282 = 21 1964 = 545
GLUT4 100 = 9 125 =+ 5 117 = 8
PDK4 100 = 14 183 = 61 949 = 375
mTFA 100 = 12 185 =+ 3 249 =+ 45
COX2 100 = 10 334 = 13 237 X 15
COX4 100 = 3 366 =+ 6 351 X 21
ERR o 100 = 4 340 X 4 359 =+ 5
MCAD 100 = 4 219 = 18 251 =+ 52
MyHCH1 100 = 18 55 = 17 278 =+ 10
MyHC2A 100 = 10 106 = 15 153 =+ 17
MyHC2B 100 = 3 57 = 5 29 =+ 4
MyHC2X 100 = 22 199 =+ 8 161 =+ 21
MyoD 100 = 7 75 =+ 1 190 = 12
MEF2A 100 = 11 89 =+ 6 103 =+ 21
MEF2C 100 = 14 131 = 7 157 =+ 25
MEF2D 100 = 5 83 =+ 1 111 + 7
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PGC-1a-b/A

ITT

—8— CE-2 Wt

120G
g g 100 —O—(E-2Tg
o o —=—h==HFD-32 Wt
= S~ 3B
Y) o0 X —-A==HFD-32Tg
-] ° T B
8 3
= @ 40
20
Gk 1 ¥ + 1]
Q 30 a0 80 120 O 3G 60} a0 120
Time (min) Time (min)
DEXA, fiiES
CE-2 HFD-32 Two way ANOVA
Wt PGC-1-b/A Wt PGC-1a-b/A p value
n= n=5 n=4 n=5 diet gene diet*gene
Body weight (g) 236 =X 09 - 26.1 X 1.0 = 411 %= =7 A 581 = 40 - <.0001 0.0032 0.0188
Gastrocnemius (g) 0253 =+ 0012 * 0227 %+ 0005 " 0295 %+ 0005 * 0296 =+ 0010 * <0001 01578 0.1253
Quadriceps (g) 0334 = 0020 *© 0306 = 0008 * 0375 x= 0012 * 0564 = 0041 * <.0001 0.0102 0.0014
Liver (g) 119 =X 0.07 *© 133 %= 0.06 *© 194 = 0.16 = 211 == 0.25 * 0.0008 0.3883 0.9276
Gonadal WAT (g) 0368 =+ 0030 * 0693 =% 0093 ° 3292 =+ 0421 * 3677 = 0189 * <0001 01605 08012
Subctaneous WAT (g) 045 =+ 001 = 0.66 = 012 - 287 = 041 * 604 = 0.36 * <0001 <.0001 0.0003
BAT (g) 0.060 = 0004 *© 0069 =+« 0005 ° 0155 =+ 0029 °* 0.191 = 0022 * 0.0001 0.2769 0.5155
Bone Mineral Density (g/cm?) 0048 =+ 0001 *® 0044 = 0000 - 0055 = 0002 - 0.048 x= 0001 * 0.0003 <.0001 0.1042
Lean (g) 1740 =+ 070 * 17.98 =+ 033 = 19.60 = 077 ® 2238 = 0.65 * 0.0002 0.0188 0.1025
Fat (g) 427 = 012 - 6.22 =+ 075 - 1803 =% 255 * 3252 =% 342 - <.0001 0.0055 0.0249
% Fat 196 =X 0.2 - 253 =+ 21 f 473 =% 47 * 586 =% 21 * <,0001 00112 0.3416
PGC-1a-b/B
120 ITT —®— CE-2 Wt
(V]
§ 2 100 —O—CE2Tg
o o —=—&==HFD-32 Wt
3 3 —~ BG
80 0 R —=B8==HFD-32Tg
-] °T — BO
8 3 4
o o
20
o ¢ : T T +
O 36 60 ai 120 Q 30 60 80 i20
Time (min) Time (min)
DEXA, #iftE=
CE-2 HFD-32 Two way ANOVA
Wt PGC-1a~b/B Wt PGC-1a-b/B p value
n=3 n=3 n= n=3 diet gene  diet*gene
Body weight (g) 236 + 08 - 218 = 03 = 440 = 04 * 367 + 15 * <0001 00021 00245
Gastrocnemius (g) 0236 x= 0018 = 0181 = 0032 * 0253 = 0005 = 0254 = 0009 - 00726 0.2445 0.2244
Quadriceps (g) 0311 £ 0024 * 0217 x 0037 * 0330 = 0010 0342 X 0026 * 0.0425 0.2045 0.1102
Liver (g) 1.28 = 006 * 1.20 x= 0.09 * 215 %= 0.05 * 1.52 X 0.17 * 0.0013 0.0161 0.0478
Gonadal WAT (g) 0377 £ 0037 * 0306 = 0005 - 3591 X 0038 * 2386 = 0182 * <0001 0.0003 0.0006
Subctaneous WAT (g) 052 =+ 0.04 042 =% 0.06 - 389 %= 047 = 237 = 0.19 * <0001 0.0041 0.0075
BAT (g) 0.062 = 0009 ° 0053 = 0004 - 0195 = 0008 * 0085 = 0007 *® <.0001 <.0001 0.0002
Bone Mineral Density (g/cm?) 0.049 = 0002 = 0045 = 0001 * 0,051 %= 0001 * 0052 = 0001 * 0.0080 0.3533 0.0727
Lean (g) 17.50 =% 059 * 1540 = 0.44 *© 1870 = 1.00 * 17.77 %= 0.59 - 0.0247 0.0458 0.3822
Fat (g} 413 =% 0.09 447 £ 0.23 - 2200 %= 1.60 * 16.10 = 0.76 *© <.0001 0.0050 0.0028
% Fat 191 = 0z - 224 %= 13 = 541 =% 3.1:* 475 = 04 *© <.0001 0.2355 0.0062




