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182
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184
185
186
187
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189
190
191
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194
195
196
197
198
199
200
201
202
203
204
203

ADIHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADIIEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEFEr
ADHEr
ADHEr
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ADHEr
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LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
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LDH D
LDH D
LDH D
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LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH_D
LDH_D
LDH D
LDH D
LDH_D
LDH D
LDH_D
LDH_D
LDH_D
LDH D
LDH D
LDH D
LDH D
LDH_D
LDH D
LDH D
LDH_D
LDH D
LDH D
LDH D
LDH D

GLUDy
GLUDy
FBA
GLUDy
FRD?2
GLUDy
FUM
HEX1
ACKr
ATPS4r
ATPS4r
ATPS4r
ATPS4r
ATPS4r
ATPS4r
FBA
FUM
GLUDy
GLUDy
FBA
FUM
ATPS4r
ATPS4r
ASPT
ASPT
ATPS4r
ATPS4r
ATPS4r
PGDH
ACKr
ATPS4r
ASPT
ASPT
ASPT
ASPT
ASPT
ASPT
ACKr
PGl
PGl
ACKr
ATPSdr
ATPS4r
ATPS4r
ATPS4r
ATPS4r
ATPS4r
ATPS4r
ATPS4r
ATPS4r
ATPS4dr
ATPS4r

HEX1
HEX]1
FRD2
HEX1
GLUDy
HEX1
GLUDy
PGl
HEX1
GLUDy
FBA
GLUDy
FBA
FUM
FUM
FUM
GLUDy
HEX1
HEX1
GLUDy
GLUDy
FUM
GLUDy
ATPS4r
ATPS4r
GLUDy
FUM
GLUDy
PGI
PGDH
GLUDy
ATPS4r
ATPS4r
ATPS4r
ATPS4r
ATPS4r
ATPS4r
PGI
PTAr
PTAr
PGl
FBA
GLUDy
GLUDy
FUM
FUM
FBA
GLUDy
GLUDy
GLUDy
GLUDy
FBA
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PFK
NADH6
GLUDy
PFLi
HEX1
MDH
HEX1
PTAr
PGI
HEX]1
GLUDy
HEX]1
FUM
GLUDy
GLUDy
GLUDy
HEX1
MDH
MDH
HEX1
HEX1
GLUDy
HEX1
MDH
FUM
MDH
GLUDy
HEX1
PTAr
PGI
HEX1
MDH
FUM
MDH
FBA
FBA
FUM
TKTI
TAL
TKT1
TAL
GLUDy
MDH
MDH
GLUDy
GLUDy
FUM
HEX1
HEX1
HEX1
HEX1
GLUDy

PFLi
PFLi
HEX!1
SUCD4
PFL
PFLi
PFLi
TKT?2
TKT2
MDH
HEX]1
MDH
GLUDy
HEX]
HEX]1
HEX]1
PFLi
PFLi
PFK
MDH
PFK
HEX]
MDH
PGI
PGI
NADHS
NADH6
PGDH

PFLi
TPI
TPl
PFK
FUM
MDH
PFK

MDH
NADH$6
NADH6
NADH6
NADH6
GLUDy
PGI
PGI
PFK
TPI
HEX]1
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SUCD4
TPI
PFLi
TPI
TP1
PGI
PGl

PFK
MDH
TPI
HEXI
PFK
TPI
PFLi
TPI
TPI
PFLi
PFLi
PFLi
PGl
PGl

PGl
PGl
PGI

PGI

NADHG6
PFK
TPI

TPI
PFK
NADH®6
TAL
TKT1
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207
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ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
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ADHEr
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ADHEr
ADHEr
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ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADIHEr
ADHEr
ADHEr
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ADHEr
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ADHEr
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LDH_D
LDH D
LDH_D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH_ D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH_D
LDH D
LDH D
LDH D
LDH D
LDH_D
LDH_D
LDH_D
LDH D
LDH D
LDH D
LDH D
LDH_D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH_D
LDH D
L.DH D
LDH_D
LDH D
LDH D
LDH_D
LDH_D
LDH D
LDH_D
LDH D
LDH D
LDH_D
LDH D
LDH D

GLUDy
ACKr
FRD2
ACKr
FDH2
ACKr
PFK
ACKr
ACKr
PTAr
FBA
ACKr
FRD2
GLUDy
ACKr
PGl
ACKr
PGI
ATPS4r
FRD2
FRD2
FBA
GLUDy
GLUDy
FBA
GLUDy
FUM
GLUDy
FUM
ASPT
ASPT
ATPS4r
FUM
GLUDy
FUM
FUUM
FBA
GLUDy
GLUDy
FBA
FBA
FBA
GLUDy
FUM
ASPT
ASPT
GLCpts
ACKr
ASPT
ASPT
ASPT
ASPT

PTAr
GLUDy
GLUDy
FRD2
GLUDy
FDH2
PTAr
TPI
FBA
TPI
PTAr
PFK
GLUDy
PFLi
PGI
PTAr
PGl
PTAr
GLUDy
GLUDy
GLUDy
FRID2
PFK
PFLi
GLUDy
MDH
GLUDy
MDH
GLUDy
GLUDy
FUM
GLUDy
GLUDy
MDH
GLUDy
GLUDy
FUM
MDH
MDH
FUM
GLUDy
GLUDy
MDH
GLUDy
ATPS4r
ATPS4r
GLUDy
GLCpts
FBA
GLUDy
FBA
GLUDy
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PYK
PYK
PTAr
GLUDy
NADHS6
GLUDy

PFLi
PGl
RPE
RPE
TKT2
TKT2
HEX1
PFLi
PFK
GLUDy
PFLi
PROIz
PFLi
PFLi
NADH6
NADH6
PFLi
MDH
GLUDy
HEX1
PFK
NADH6
PFLi
NADH6
GLUDy
PFLi
PFK
GLUDy
MDH
MDH
NADH6
NADHS6
FUM
MDH
PFLi
GLUDy
GLUDy
MDH
FUM
MDH

SUCD4
SUCD4
PYK
PYK
PTAr
NADH6

PGI
PROI1z

PGI
TPI
PFLi
PFLi
PROI1z
SUCD4
PROIz
PGI
PFLi
PFLi
PGI
PFL
PFLI
PGl
PFLi
PFK
SUCD4
PFK
PFLi
SUCD4
PFLi
NADH6
PFLi
NADH6
PFLi
PFLi
NADH6
NADH6
PGI
PFLi
MDH
PEK
GLUDy
PFLi
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PYK
PYK

SUCDA4

RPE

SUCD4
TPI
SUCD4
SUCD4
PGl
PGI
SUCD4
PGI
PGI
TKT2
SUCD4
PFLi
TPI
PFLi
SUCD4
TPI
SUCD4
PFLj
SuUCD4
PTLi
TPI
TPI
PYK
PYK
PTAr
PGI
PFLi
PFLI
PFLi
TPl
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258 ADHEr
259 ADHEr
260 ADHEr
261 ADHEr
262 ADHEr
263 ADHEr
264 ADHEr
265 ADHEr
266 ADHLr
267 ADHEr
268 ADHEr
269 ADHEr
270 ADHEr
271 ADHEr
272 ADHEr
273 ADHEr
274 ADHEr
275 ADHEr
276 ADHEr
277 ADHEr
278 ADHEr
279 ADHEr
280 ADHEr
281 ADHEr
282 ADHEr
283 ADHEr
284 ADHEr
285 ADHEr
286 ADHEr
287 ADHEr
288 ADHEr
289 ADHEr
290 ADHEr
291 ADHEr
292 ADHEr
293 ADHEr
294 ADHEr
295 ADHEr
296 ADHEr
297 ADHEr
298 ADHEr
299 ADHEr
300 ADHEr
301 ADHE:r
302 ADHEr
303 ADHEr
304 ADIHEr
305 ADHEr
306 ADHEr
307 ADHEr
308 ADHEr
309 ADHEr
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LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDII D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH_D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH_D
LDH D
LDH D
LDH D
LDH D
LDH_D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D

ASPT  FUM
ASPT FUM
ME2 PGL
FRD2  G6PDHy
ACKr  ME2
ACKr FRD2
FRD2 ME2
G6PDHy ME2
ACKr  FRD2
ACKr  G6PDHy
G6PDHy MDH
ACKr  G6PDHy
FRD2  G6PDHy
FRD2  MDH
ACKr  G6PDHy
ACKr MDH
MDH  NADH®6
ACKr MDH
ACKr TFRD2Z
MDH  PGL
ACKr  FRD2
G6PDHy MDH
ATPS4r GLUDy
FUM GLUDy
ACKr  GLUDy
ACKr FUM
GLUDy MDH
ATPS4r HEXI
ATPS4r GLUDy
ATPS4r GLUDy
ATPS4r FBA
HEX1 PFLi
ASPT  ATPS4r
ASPT  ATPS4r
ATPS4r HEXI
ATPS4r HEX1
ATPS4r HEXI
ATPS4r FBA
ATPS4r HEX!
HEX1  PFLi
HEX]1 PFK
FBA HEX1
ATPS4r HEX1
ACKr  GLUDy
GLUDy NADH6
ATPS4r HEX!1
ACKr  FRD2
ACKr PYK
FRD2  PTAr
PTAr PYK
ACKr  FDH2
FDH2 NADH6
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GLUDy
GLUDy
PTAr
ME2
PGL
ME2
PGL
PTAr
G6PDHy
ME2
PTAr
MDH
MDH
PGL
MDH
PGL
PGL
NADH6
G6PDHy
PTAr
MDH
NADH6
NADHG6
PTAr
MDH
GLUDy
PTAr
PGDH
NADH6
NADH6
GLUDy
PGI
GLUDy
FUM
PGI

PGI
PFK
HEX1
TPI

TPI
PFLi
PFLi
PGI
NADHé6
PGI
PGI
PYK
SUCD4
PYK
SUCD4
NADH6
PTAr
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PFLi TPI
PFK PFLi
PYK SUCD4
PTAr PYK
PYK SUCD4
PGL PYK
PTAr PYK

PYK SUCD4

ME2 PYK

PYK SUCD4
PYK SUCD4

NADH6 PYK
PTAr PYK
PTAr PYK

PYK SUCD4
PYK SUCD4

PTAr PYK
PGL PYK
MDH PYK

PYK SUCD4

PGL PYK
PTAr PYK
PGI

PYK

PYK

PYK

PYK

PGI

TPI

PFK

NADH6

MDH PYK
GLUDy PYK
TKT1

TAL

RPE

PGI PYK
PTAr PYK
TKT2

PYK
PYK
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310 ADHEr
311 ADHEr
312 ADHEr
313 ADHEr
314 ADHEr
315 ADHEr
316 ADHEr
317 ADHEr
318 ADIEr
319 ADHEr
320 ADHEr
321 ADHEr
322 ADHEr
323 ADHEr
324 ADHEr
325 ADHEr
326 ADHEr
327 ADHEr
328 ADHE:r
329 ADHEr
330 ADHEr
331 ADHEr
332 ADHEr
333 ADHEr
334 ADHEr
335 ADHEr
336 ADHEr
337 ADHEr
338 ADHEr
339 ADHEr
340 ADHEr
341 ADHEr
342 ADIEr
343 ADHEr
344 ADHEr
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346 ADHEr
347 ADHEr
348 ADHEr
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351 ADHEr
352 ADHEr
353 ADHEr
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358 ADHEr
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ATPS4r
ACKr
GLCpts
FRD2
ATPS4r
ATPS4r
FUM
GLUDy
ATDS4r
ATPS4r
ATPS4r
ATPS4r
ATPS4r
ATPS4r
ATPS4r
ATPS4r
ATPS4r
FRD2
FRD2
EDA
FRD2
GLUDy
FBA
GLUDy
FBA
FUM
FUM
PFLi
FRD?2
NADHG6
FRD?2
FRD2
FRD2
EDA
ACKr
ASPT
ACKr
ASPT
ATPS4r
ATPS4r
FBA
FRD2
PFLi
FBA
PFK
FRD2
NADHé6
FBA
NADH6
ASPT
ASPT
ASPT

NADHé
GLCpts
PFLi
GLUDy
FUM
GLUDy
GLUDy
MDH
FBA
NADH6
NADH6
FBA
FUM
FBA
GLUDy
FUM
GLUDy
G6PDHy
ME2
FRD2
ME2
MDH
GLUDy
MDH
FUM
GLUDy
GLUDy
PGl
PFLi
PFLi
MDH
G6PDHy
MDH
FRD2
ASPT
MDH
ASPT
FUM -
GL.UDy
FUM
PFLi
PFK
SUCD4
FRD?2
PFLi
PFLi
PFLi
NADH6
PFK
MDH
FUM
GLUDy
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PGl
PFLi
PGI1
PFLi
GLUDy
MDH
PFLi
PFLi
NADH6
PFK
TP
FUM
GLUDy
GLUDy
MDH
GLUDy
MDH
ME2
PFLi
ME2
PFLi
PFK
MDH
PFLi
GLUDy
PFLi
PFK
SUCD4
PGI
PGI
PFLi
MDH
PFLi
MDH
MDH
PTAr
FUM
PTAr
MDH
GLUDy
SUCD4
PFLi
TPI
PFLA
SUCD4
TPI

TPI
PFLi
PFLi
PFLi
PFLi
MDIT
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PGl

PTAr

PYK

PGDH  PGI
PGDH  PGI
PGI

PG

GLUDy

PFK

MDH

TP]

TPI

PFK

PFLi PYK
PGL PYK
PFLi PYK
PGDHY PYK
PFLi

PFLi

TPI

PFLi

TPI

PFLi

PGL PYK
PFLi PYK
PGDHY PYK
PFLi PYK
PYK

PYK

PYK

PYK

PGI

PGl

PGI
PGI
PFLi PYK
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ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHLEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEY
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
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ASPT  FUM
ASPT  ATPS4r
ASPT  MDH
ASPT  FUM
ASPT  FBA
ASPT  FBA
ASPT  MDH
ASPT  FUM
ACKr  NADII6
NADHS6 PGI
ASPT  ATPS4r
ASPT  ATPSdr
ASPT  ATPS4r
GLUDy PFLi
ATPS4r GLUDy
FBA  GLUDy
GLUDy PFLi
GLUDy PFK
GLUDy PFLi
GLUDy PFLi
GLUDy PFLi
GLUDy MDH
GLUDy MDH
FUM  GLUDy
FUM  GLUDy
GLUDy PFLi
EDA  MDH
MDH  PFLI
MDH  PFLi
G6PDIy MDH
ATPS4r GLUDy
ATPS4r FUM
ACKr  AKGD
AKGD  ATPS4r
FRD2  PFLi
ALAR  PFLi
DAAD  PFLi
PFLi  PGDH
ATPS4r PFLi
ATPS4r FUM
ATPS4r GLUDy
PFLi  TPI
FBA  PFLi
PFK  PFLi
ASPT FUM
ASPT  MDH
PFLi  PGI
PFLi  PGI
ASPT  ATPS4r
ASPT  ATPS4r
G6PDHy ME2
EDA  ME2
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GLUDy
CBMK2
PFLi
PFLi
MDH
FUM
PFK
PFK
PGI
PTAr
FUM
MALS
ICL
PGDH
PFLi
PFLi
TPI
PFLi
PGI

PGI
PRO1z
NADIIé
PFLi
PFLi
NADHé6
PGI
PFLi
PGDHY
PGL
PFLi
MDH
GLUDy
ATPS4dr
GLUDy
PYK
PRO1z
PRCOIz
PGI

PGI
GLUDy
MDH

PFLi
PFLi
TKT1
TAL
FUM
GLUDy
PFLi
PFLi

PFLi
FUM
TPI
TPI
PFLi
PFLi
PFLi
PFLi
PYK
PYK
PYK
MDH
MDH
PGl
PG

TAL
TKTI
PYK
PFLi
PYK
PYK
PFLi

PYK
PYK
PYK
PYK
NADH6
NADH6
GLUDy
PTAr

PYK
PYK

PFLi
PFLi

PYK
PYK

GLUDy
MDi
PYK
PYK
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PYK
PYK

PYK
PYK

SUCD4
PYK
SUCD4
SUCD4
PYK

SUCDA4
SUCD4
SUCD4
SUCD4
PYK
PYK
PYK
PYK

SUCD4
SUCD4

PYK
PYK

NADH6
NADH6
SUCD4
SUCD4
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460
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ADHEr
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ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADIIEr
ADHEr
ADHEr
ADHEr
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ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
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LDH D
LDH D
LDH D
LDH D
LDH_D
LDH D
LDH_D
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LDH D
LDH_D
LDH D
LDH D
LDH D
LDH D
LDH_D
LDH_D
LDH D
LDH D
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LDH_D
LDH_D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH_D
LDH_D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH_D
LDH D
LDH D

ME2  PFLi
ME2  PFLi
MDH  NADII6
G6PDHy MDH
EDA  MDH

MDH  NADH6
ASPT  ATPS4r
ASPT  ATPS4r
CBMK2 PFLi
ASNS2 GLUSK
ASNS2  GSSD
ASPT  ATPS4r
ASPT  ATPSdr
PFLi PGI
ASPT  ATPS4r
ASPT  ATPSdr
ACKr  AKGD
AKGD ATPS4r
ASPT  ATPS4r
ASPT  ATPS4r
G6PDHy GLCpts
ACRr  GLCpts
GLCpts GLUDy
GLCpts GLUDy
ACKr  G6PDHy
ACKr  GLCpts
GLCpts GLUDy
GLCpts GLUDy
ACKr  GLCpts
ACKr  GLCpts
ACKr  GLCpts
GLCpts GLUDy
ACKr  GLCpts
GLCpts GLUDy
GLCpts PGDH
G6PDHy GLCpts
ACKr  G6PDHy
ACKr  GLCpts
ACKr  GLCpts
GLCpts PGL.
ACKr  GLCpts
ACKr  GLCpts
GLCpts PTAr
GLCpts PTAr
ASPT  ATPS4r
ASPT  ATPS4r
GLCpts PTAr
ACKr  GLCpts
ACKr  ATPS4r
ATPS4r PTAr
FRD2  GLCpts
GLCpts PTAr
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PGDHY
PGL
PFLi
NADI6
NADH6
PFLi
CBMK2
CBMK2
PGI
PFL]
PFLi
GLUDy
FUM

FUM
GLUDy
ATPSdr
PTAr
MDH
FUM
GLUDy
GLUDy
PGDH
PGL
GLCpts
GLUDy
PTAr
PTAr
GLUDy
GLUDy
GLUDy
PTAr
GLUDy
PTAr
PTAr
PTAr
GLCpts
PGL
PGDH
PTAr
THD2
TAL
TAL
THD2
MDH
FUM
RPE
RPE
PYK
PYK
GLUDy
THD2
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PYK SUCDA4
PYK SUCD4

PGDHY PYK
PFLi PYK
PELi PYK
PGL. PYK

MDH  NADH6
FUM  NADHS6
RPE

PGl RPE
PGI RPE
MDH  PTAr
GLUDy PTAr

GLUDy
MDH
PYK
PYK
NADH6
NADHS
PTAr
PGL
PTAr
PTAr
GLUDy
PGDH
TKTI
TAL
TKT1
TAL
RPE
RPE
TKT2
TKT2
THD2
THD2
THD?2
THD2
THD2
THD2
TKTI
THD?
THD2
TKT1

THD2
THD2
SUCOAS
SUCOAS
PFLi
TKT2
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466
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469
470
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473
474
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FRD2
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PGL
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GLUDy
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PTAr
PTAr
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PGL
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TKT2
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THI2
THD2
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PGL PTAr
ACKr  PGL
ACKr  G6PDHy
PTAr TAL
ACKr  THD2
ACKr  TAL
PTAr THD2
PTAr RPE
ACKr RPE
FRD2  GLUDy
GLUDy PFLi
FRD2  GLCpts
PTAr  THD2
ACKr  THD2
ACKr  GLCpts
GLCpts PTAr
FRD2  PFLi
ATPS4r FUM
ATPS4r GLUDy
FUM GLCpts
GLCpts MDH
FUM GLUDy
GLUDy MDH
GLUDy MDH
FUM GLUDy
MDH  PFLi
FUM PFLi
ASPT FUM
ASPT  GLCpts
ASPT FUM
ASPT  GLUDy
GLCpts PFLi
PGDH PTAr
PGL PTAr
ACKr PGL
G6PDHy PTAr
ACKr  G6PDHy
ACKr  PGDH
ASPT FUM
ASPT MDH
ACKr  GLUDy
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ACKr TKTI
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GLCpts GLUDy
FUM GLCpts
GLCpts GLUDy
ACKr TKTZ

(88)

THD2
THD?2
THD?2
THD2
TKTI
THD2
TKTI
THD2
THD2
PFLi
PROlz
PFLi
TKT2
TKT2

THD2
GLUDy
MDH
PFLi
PFLi
PFLi
PFLi
NADH®6
NADHé6
SUCD4
SUCD4
GLCpts
MDH
GLUDy
MDH
SUCD4

PFLi
PFLi

PFLi
GLUDy
MDIH

SUCD4

SuUCD4
SUCD4
SUCD4
SUCD4
PFLi
PFLi
THD?2
THD?2
PFLi
PFLi
PFLi
PFLi
THD2

THD2
THD2
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FUM
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MDH
FRD2
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ASPT
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GLCpts PFLi
CBMK? FRD?
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FRD2 MDH
MDH NADH6
FDH2  MDH
NADH6 PFLi

PFLi SUCD4
NAIDH12Z NADH®6
FUM PGL
MDH PGDH
FUM PGDH
FUM GoPDIly
MDH NADH6
GLCpts  NADH6
PFLi

PFLi PROI1z
PFLi PROIz

PFLi SUCD4
PFLi SUCDA4
NADHI12 NADH6
NADHIZ NADHG6

MDH TKTI
FUM TKTI
MDH TAL
FUM TAL
NADH6 PFLi
FUM PFLi
MDH PFLi
MDH RPE
FUM RPE

SUCD4 THD2

NADH12 NADHé PFLi

FUM

MDH

ATPS4r
ATPS4r
GLCpts
GLUDy
GLUDy

NADH6 PFLi
NADHé6 PFLi
MDH TKT2
FUM TKT2
NADHé PFLi
NADHé  PYrLi
PFLi SUCD4

THD2
THD2
THD2
PFLi
PFLi
THD2
THD2
PFLi
PTAr

PTAr
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THD2

PFLi

PFLi
PFLi

SUCD4
SUCD4

PFLi
PFLi

PYK

THD2
THD2
THD2

THD2

JP 5755884 B2 2015.7.29

10

20

30

40



gbooooan

622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
6638
66y
670
671
672
673

ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr
ADHEr

goboooog

LDH_D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDHE D
LDH D
LDH D
LDH_D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D

GLUDy
FUM
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ATPS4r
ATPS4r
ATPS4r
ATPS4r
ATPS4r
ATPS4r
ATPS4r
ATPS4r
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FUM
GLUDy
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FUM
MDH
NADH6
PFLi
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NADHI12 NADH6
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MDH
FUM
MDH
GG6PDHy
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MDH
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MDH
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SUCD4
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MDH
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ATPS4r PFLi
ATPS4r PFLi
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ATPS4r PFLi
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ATPS4r PFLi
ASPT MDH
ASPT EDA
ATPS4r CBMK2
ATPS4r NADH6
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G6PDHy ME2
ME?2 PGL
ME?2 PGDH
EDA ME2
EDA ME2
M2 PGDHY
ME2 PGDHY
EDA ME?2
ME2 PGDHY
EDA ME2
MDH  PGL
G6PDHy MDH
EDA MDH
MDH  PGDH
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EDA ME2
MDH  PGDHY
EDA MDH
MDH  PGDHY
EDA MDH
ATPS4r GLUDy
MDH  PGDHY
EDA MDH
MDH  PGDHY
EDA MDH
ATPS4r HEXI
FRD2  HEXI1
HEX1 MDH
HEX1 PGl
HEXI1 MDH
FUM HEX1
FRD2 FUM
HEX1 PGI
SUCOAS THD2
THD2
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FBA GLCpts
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TAL
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TKT2
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GLCpts
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FBA
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FBA
GLCpts
FBA
GLUDy
GLUDy
GLCpts
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FBA
GLCpts
FBA
GLCpts
GLUDy
PGDHY
EDA
GLCpts
GLUDy
GLUDy
FBA
GLCpts
GLCpts
FBA
PFK
FBA

PGI
GLUDy
PFK
RPE
GLCpts
GLUDy
GLCpts
GLUDy
GLUDy
PFK
SUCOAS
GLUDy
GLUDy
GLCpts
PFK
GLCpts
TKT2
PGl

PGI

PGl

PGI

PFK

RPE
GLUDy
RPE

PFK
GLCpts
SUCOAS
SUCOAS

SUCOASTKT2

GLCpts
GLCpts
FBA
FBA
GLCpts
GLCpts
GLUDy
FBA
GLUDy
PGI
GLUDy
ASPT
ASPT
FBA
PFK
RPE
HEX1
FBA
HEX!
HEX1
FBA
HEX1

SUCOAS
PFK
GLCpts
GLCpts
GLUDy
GLUDy
PFK
GLUDy
TKT2
SUCOAS
PGI
G6PDHy
MDH
RPE

RPE
SUCOAS
PFK
HEX1
PFK
SUCOAS
HEXI1
SUCOAS
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SUCOAS
PGI
RPE
SUCOAS
RPE
RPE
GLUDy
PFK
SUCOAS
SUCOGAS
TKT2
PFK
SUCOAS
GLUDy
TKT2
TKT2
TPI
SUCOAS

RPE
SUCOAS
RPE
TPI
RPE
RPE
TKT2
TKT2
TPl

TPL
SUCOAS
SUCOAS
GLUDy
TP]

PFK
TKT2
TKT2
TPI

MDH
PGL
SUCOAS
SUCOAS
TP1
SUCOAS
SUCOAS
SUCOAS
TKT1
SUCOAS
TAL

SUCOAS
TPI
SUCOAS
TPI

RPE

RPE
TKT2
TKT2
TPI
SUCOAS
TPI
SUCOAS
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PYK
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TKT1
TAL
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TPI
TKT1
TPI
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785 ADHEr
786 ADHEr
787 ADHEr
788 ADHEr
789 ADHEr
790 ADHEr
791 ADHEBr
792 ADHEr
793 ADHEr
794 ADHEr
795 ADHEr
796 ADHEr
797 ADHEr
798 ADHEr
799 ADHEr
800 ADHEr
801 ADHEr
802 ADHEr
803 ADHEr
804 ADHEr
805 ADHEr
806 ADHEr
807 ADHEr
808 ADHEr
809 ADHEr
810 ADHEr
811 ADHEr
812 ADHEr
813 ADHEr
814 ADHEr
815 ADHEr
816 ADHEr
817 ADHEr
818 ADHEr
819 ADHEr
820 ADHEr
821 ADHEr
822 ADHEr
823 ADHEr
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825 ADHEr
326 ADHEr
827 ADHEr
828 ADHEr
829 ADHEr

goboooog

LDH D
LDIL D
LDH D
LDH_D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDIL D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D
LDH D

GLUDy
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GLUDy
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FBA
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FBA
GLUDy
GLUDy
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FBA
FRD2
PYK
GLCpts
GLCpts
FBA
FRD2
GLUDy
PFK
FBA
TKT2
CBMEK2
CBMK2
CBMK2
CBMK2
CBMK2
CBMK2
CBMK2
CBMK2
CBMK2
PGI
HEX!1
HEX1
FBA
HEX1
HEX1
FBA
PYK
FRD2
FRD2
GLUDy
RPE
PFK
FBA
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GLUDy
PFK
HEX1
HEX]
GLUDy
HEX1
GLUDy
HEX1
SUCOAS
PFK
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