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BEEDHT / EYMERAFILA. QLM RERREX
TFARMBORER, BYAEK, EARESEAR, @Y
SN BRI/ N T AR ROR BB, A R BROR K, I B
NEERAR,

(#2847 ) BiEKAN R DM, R E AT K, AKREX, 2SHS
AT R, HERKR S , SATTHEREEER, TS HILR 4, A
TE# R RMES SRR T, R B AR ARt REAK, ST
THBEEARE, TS HILT g4k, B IE#; A KNO, B AAIER
TLRAE, R AT G255 55K, SR T K (NO, ™ o] DARKAB 4R BEIIR
I, R DAERRI AR EIG K, B2 A FANRABIRE, SHUR
DR SRIK, BIX MR SFL AR 5L TR0, T aE S
U7 %, C 5, IEX TR EHR B AR R E3 E R K, BIE
FEAMBIR DR, R AR K, 4RBER R E B TS, S AL
BIREASTE, AT HIMA ML, D $51R,

2B ZBES RESBERLLRTEE
[ #8AT ) S AR RN E o] 0, Ub 2 RABRE AR A R AL 3, B O]
BEREMRRK A IR A THARK SR, AL I
ENAERER R MR &, B IE#; NG 48R 4 ROR E
TR, RS BREDLRE,C iR, BEREHAGR, — &
HEEAEASXEBNER,D HiRo

3.ACD &H -¥radRBEEmiERaRE

RERRE ) mEER/ NG R A s
ZEAH GLUT Na R E & EE m s 8K, 4 GLUT
I A6 B IS B B A 4B PE, B T ih BN Y &L, Na SRS A0 A
HEEaACHAYRERERE GBS/ NG LR,
B Na'-K"ATP EgJHFE ATP 15 A BE 95 Na' R B Z 12 i 5
B, Na" BN EHRER R EZREaaEET
iny, WE 25 GLUT SR S aENEBBER L A
BY 85, GLUT N5 1 RAZ 4 Y43 8 5 1 R BUs
b GLUT NS4S .

(#3AT) R EI AR T A0, N b B 4R IS GLUT JIUAR B A8 B R
FEEC LA, BT EY 8L A 5, AR NDR K E M
R, EAFTE NS BINFEEROEzHEREGEEIN NG
E AR, S AR B Na" WRE Z R R 0, Hilk FE S Na’-K'
ATP ESFOE B TIERUIR AN Na iR E 2, 2 [E B B ¥ETE GLUT
RYER T4, B 8%, AR 2T B R 5 A RA8t,B Rz /5
BEEHEENREER, AEREEERRNBEEIN, &R B <
FERECERRNTERNRE CLUT K E,C £6,; AR T
HAREEEERE T, BZAEN B SR EBUR R I R
18, T B T RAZAREIR— A NT BRI, B2
BANERBEIREKR, EEN TR SN ITYREHR,D EH,



4.B EBESEIHEWAGHEE

(BT REAE, 7 a TEEHSRERRKREZS, AZH
RRERSRERR, ) B mRRERES HizhY A, If
BEEZK, BTHMEEE, A B%, AR b FREHAEESE ATP
IRFNZR , B2 F) 3 ATP KARALEE, R iZRSN R T s BB &L Th
BE, 1L ATP KfZ2,B IF#8; A c PR ESRICIINERE, A
FIZENRETEANRME LI, MAE R B ZERX—F
MRS, RIZRER AT e T EN P ALRAHRE L ,C $851R;
TR b REEHREEREEN I CH, BEER TN
BOENTBIAL Y LA, A ERT EERAN NG
HELEME,D FEiRo

Z‘ﬁ%Eﬁﬁ?ﬁ*ﬁEﬁJiﬂﬁﬁ‘]ﬁ,ﬁ

Yyl T hiskrdt B ARAE R OORERE, AR EERE
WZRYRARE, F—ERBRNRE, OFEZRRESWN
Bo ORERE,BEBFT—ERM ATP KERM, KEBHEH
=FEY A ATP KBRS R B R T R R ERE
CUpARE Db of
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1.C ZREEE 15 ERR—Pb W 4B 812
(#BAT) P ST UGB E5hia @t A\ B0, S BRid £ 5iEh
FANBEP, AL ERERET RS2 EX Ph” I 2%, A 45
12 PcABC BTHIKESR, #iz PV HEEZSHEA,BH#IR, 5
HERE T, PcABC #£3%E Ph™ i3 i2 P&k 4 ATP fIKHR, ATP
DTHREBHBREFIE TRKS PcABC 4, X — it R EHEE
BEERHH, S &4 PcABC IBERRL,C E#, BB TR B
& A EAKM, Bt PcABC BIRX B & B KEHR, Fl FHEA
BERER S FEHIE,D iR,

2.C ZREA B A H—CLCa & & &) 455 Ul

AERZ / mBmE e, B A B K NO; HARBE
TR W EERAES, MEBEBER AN EHNE
%, BRI T H (IR E A TR, 18 H Sk
BRITRERE, F Il H S5 23y 8 R
FH NOY/H 51528 (6298 HY 4515 HR0B 8 B S5 4 B8 5
EF R NO; 5435 BIBOR M, 15 B8 NO; BRI A0 E 0K
HNRRBERME H B2, B i34 72 o NO; B
NBBHF RN EHER .

(#BAT ] RBAR L1 NOL/H Bz & B H 35is HRB R E B R
YRR BTE P B NOS #z 213808 W, R B3 NOS N IBB R 2
FERBRTM H B A EAR Bt B F 88, A E#, EA R
REMZEEMRETENINEE, RE S CLCa EAM T B4
MEERE, NI mEIIEE,B EH, H TR BEFRidBiEEAR
HARESHLES,CHIR, RBBFFURIAREE CLCa BEH
R THRETFREBRNEN, THESRSERNS BENF BE,
D F#o

3.(1)Ehizls ey s EEERE (2) BiEm/NERELE
A Na"KEE BEmMEAREKR LN SCLTHE %
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(3) DSGLT, SGLT, @' (ik#)/NEXEHEENERE
kil
A  FRIR A —IR L mn ey s it b oy X

AERRE ) S BE T, FE N ST NS RN
RANRRESRE SR, A EshEh, BREMNEERS Na’
BIREMESENBUFHEE, NHRZH Na"M K =8
FEATP, A X Fhizh, Biom NEABANAEEHLTH
FMERERNHA CLUT, 2 b By BN B/NERBENE
MMmE T,

(RRART) (1) BRAE 2 Fin, A EHN B/ NEREA 2 ME
REBSREGR, B BEEREREAN Na RESEREN BN
ZREE, A H, AR S N EMEEIIURESE
B, FEREEANI Y, NEREE, BTHHT & XM
SRR T MR AR BT
(2) BAE 2 T4, B NS MR MG Na R E ZF 5 i
W NEMARAE F A SCLT 8 200 7 53T 3 /)N & 40 BB M B R
EREEEE, YIEPEERELEREAS, BITERE
U EIRE DR, RP Bl HEIR Z ME T, BN S EREK
B, RASHIREEIN,
(3)DSGLT, 2—MEEMN . Sz NNHEIZES, T 5EM
BRIRAL) 0% B EENERE, TUERE 1 PONBEREE
fEF,SGLT, BR—Ma M N Rzt TN EER, U465 R
RAOR &0 ENEEHE, Bk SGLT, #HE 1 hQEBL T
Z1EH. @SGLT, h Na' —HEENEEEER, I SGLT, 1
Thee ol Ml E A KE R =R UL, BB MERE PR HE H , B B FHE IR R
BENMABERS, SCGLT, /N T BN, EAXEHFE T /NG,
DIFEBRE, W HE SCLT, e LURD /NG B EHE R R
W, M — B2 & _E BB RNE RIS B & MAEKE,
$£27 E8ATP
Q@ =

1.B 2o H -0 KT B0
(#8AT ) F BAXES SRR A T AN R R e & A2 AR
REAEAR, EANEAR, WAFTEH — LRI, A 1R %
FESENVEYS RIS R, ZBEMEYD RNA Z B8 88K
B, )% RNA 2> FRSth B BEEE — BRSBTS, B IE# AZE8 1Y
EMEEENEM,C IR, STINZEEEARLE, IIAZEEH RNA
P RRERIR I AR AZEE R B A IE B, % SR G/ S IR 5 A L4
HHRIBAE R, B UL TR R RES =301, D SRR

2.D ZEE Y BiT R ik A B AR W&o
(BT LR FARRYRENERRNEENL I, BEXER
BRWRE, LR CMABRENBRRNEENZN, BT ER
FRE, A IRHNETEHEHRRNERE, A FH BER
RIENREBNENER TRYETATYMISE, B IR
R R R ZE @IS A W AR (8] R =R £ A B SURTIRVERE
kR, BIEH, RWR 2N EEEN I REYIREMERE,
HMPWIWNARIALT AT E, B EE . pH F, LR
*TEFERBAREEHE,C IH, XLF, a—ECERKE
FEREAEABRR N RENR, YRYREXRE —EERE
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BRERNRREEANE, HAAREVRETHENEFAZR
BH,RBHRE S ABRR REMA, BE B IERX, IR
AR 2 ARRERE THRY TR, D iR,

A EBEE CEBGFNT
FLRE (3BT : S A VECHARLL, BB R 2 AR RERE S
FEEWNEES) AR EE 2 PN SR ESEENE
— MR BT IEYIRE , TR SRR ER,B IE#; A&
b REIHIEIF SR EE S ES 54, BE o REHIF o B
5 E44,C Ef; ARMEIH T IR SEBEHHR, RS LR hF
M, BT AR R & RS I FRER 2 T A, D IEF,

4.A EZEBE > ATP 950 i B A A ATP 5 ADP #4948 Z 454t
(AT R T M, EA BB A IR FTEERE ATP, 2—
WEER R, A R, T EE T, EARBECHNRYELE
MEAR, EAHRBRBECNEYREEMENEAR, MIEA
BEHNEOMBREECNEYRE,B EH, MR EIEE, &
AREMANRETERBIEARMNTNEMANENRID
B,C EH, S0 TN, SARBRLIER, BB S Tk
BATP Pz ERENBHBRER, BRDERE T ATP KR IER
MEIEEE,D E#i,

Z‘E‘EIEE%%‘JHE ATP 7K % ATP & R 5 IR BE & Rz #n
HHEER R K &

(1) ATP KRR ARE B o A el s A A, IRBE R R T IR LA e
B, 88 B AR ATP KRR, iR GE R L —AR 5 ATP JKRAREX R o
(2)ATP SRETRER , MRE R BN 8, BE BB R ATP A
EFER, BURRE RN —&S ATP SRR
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1.C ZES iy E R Be 4 it
(RBAT)IRIETERE, FEAEENEAYMBER S B R, R
SHRBT R, A B, B EAEEBHE R AR NAELEE,
BURKRMNIEZBHEYTENTEARCRNHMBE,B EH; 5
MR S BMENESEE S, SHMEYREE S, BRI FHIEL
3, BHER SRR S B EBSMEIE, BhIEBE, C $H1R, &9
IRAThEE > — BRI R AR — N NI X = SRR R Y
B AT, RIUE T 404 a il sh &3 B it 47, Fr LA YR 2%
MM SEE MM Y X 5 0 BE 83, D IEH,
C ZBECHRASGEERLE
(BT R 12 TMALRHNEZER pHORE, B EH
RTEE Wit e =FAEMEENER, MATRRZAER
RAREEET ACP fIAEXENE, FFIAFZ 82 ACP &%, A
TE#; R4 ACP o7 LA IMP 2 SRALER, AT A ST UE i3 U & 284z
AR IMP K EAEE ST AI4E MERRN ACP K97EME,B IF
WNAE 2 B, EGAERSRET ACP FHAENKS, BT
IMP B G SR, ACP FEIMES 261 IMP BRI T &£ RS R,
FRIAE &SRR ACP f9#hie EMHEGR, B AR SIRE T BRI
BRI, CHIR; NEE 1 AE 2 F, E&E 1 ACP H AR
ST E A F R ), BB i ACP SEME IR RN, FTIAE
REFEREENNERE, Sa X REFRENEEM pH ZX &
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3.ABD A -BASH—FwEEEHOEE

(BT BARTM, EL a R RNYNFEENGEESRE
AR, MEZFRX, TR RN, REMES, R KYH
FEENEEMRS A FH, RESXHGT B EEWREM
=, a2, REREREERERN, AT URE,
WAVBESRFES,B [Effo 751, BELH T, BIERNRE
BEL,BEEYS TRENEERNE, BERMNLZERNAEN
BEAERE,C IR, RAETH, E—TRESEREN, BERER
=, KA TFEBNEEBRES, BAE MM KM, 75
e M, BETHERERREREZAR, BN NAKY
N FEENEENHEAIEER ARG, RETHEEES, KD
ANFEENEEMN, L BEETHHREER, RS FREEHNEE
2, AERERNREZRYS FHEESENREES (BE
M) HEERBIER,D FHi.

BV on on sanammetss RErLE
BT, DR RRIME T BT, DT RANIT AR
WK, R A B SR R B TR

4.B E#&ES > ATP i EA M
[RBAR ) I R R B SR B3 A, R B ATP, B ATP &5
B, ABRONBETH, BHARANTERTRES R
S ATP, MIZRERA 7R & ADP 1 AMP, 4275165 1,B IE4%; AJK
L ARR A AR R BT 8, TBFE ATP, R SEA
FIBERTIEAR ,C 441 &AL RNA #) AMP BB, ATP R — 275,
H ATP (2 BT ERUATRRANRBEEE, D iR,
F3T HARIFIRAIRERNA
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1.0 ZEH - wieFR R 5

(#&47]CO, REE R B B pBRAL 1B HLAE T #E 0 CO, Rafit
K2, NI SER = 8, A IE#; X R RXL SRR G
MAEYRREME L E R, BUR D RBAE L= B RSLAIA
BB TREMMEST,B T B EEFRFEEERES, &
WML XERR BENESHEN, REEAVRABNEAY
W, B TRAEK, C E#; EYNM T KRG EFER
BURETROATER, EERAREFHTHTETEFR
FEEESEELE,D iR,

GUEERIEES o B e R, S B A o

(1) MEREDE, AR TR R FERABAEETR, B T
RABANH TE T B9 EIRUC

(2) 7 BB R AR~ BB R RE, M AR SR AR~ 4
“RMABRNRESEE R 18K,

(3) M BABRE LB~ £ AR FIESIERY OB,

(4) FEEPEBRHXTRHEABRREMER JEL,

(5) WA RZF AT E AR T T E PR, HEBRBR RS EFETT
R, ZREE S REEHE, SIEBHN.
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(6) REEHNEFAEHINERN —REREHEELIAE
REERARHETTETRTEREAR, ABRNRERRSE
HLRREKZ 1o

() RREARERE. TENFEPRE,

2.ABC ZZH -IRAEHFWE mie Ry 5 X

(B BROENRE XL RAREREL, BT MUHTESR
FEOR =4 CO, FNOK, th o] IA#H 4T T | R = 4 B 450 CO, , B 1E
BEFRANTEFRAE N ERE T DR B & KRS 8~ £ R
B, BT ENEETRANLTETREBS = ERRER, BRER
BRE 4 CO, HIMMTR R, A EH,D $iR, a KB/
BRI R AR Z NaOH 3238, FB T IR I 40 AR I IR 7= A4 B9 CO, 5 a
HEWBREAER, BB ENIFRAEEERRFHN 0,;b
HENEMANBRARREK, BTEETRIESR 0, EEE
EF CO, (U4 8, BB B B R T 4R E S
CO, WEBEMES 0, BEENZE, 46 a FEFRBIABIH
TE5, i R N T R FIR, B Eff;a K EMe HFEHR
NaOH 3% (E 8.2 W CO,,C E#,
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(1) BEEEREREEEY,

(2) BERETR~4K CO, TRRBEEMERABNEEARK
KEE,FA CO, THFEREEEMEABRHETZBLH, F
BB A IRK A W o

) BEEELETFR - ENERE I EREERRFRRAEE
(4)BEETEEEAHT, #THETR™4£ CO, F1 H,0, £
AEHT, #HITLEFR~4% CO, FERE,

(5) BAR A AN NaOH 533% , o1 IR U CO,

3.C ZBS - RidAE

AERRIR / a~e RAMYRKI AT BB, Z ALk,
[H].0, #0iE#E; O~ DR TS RMEAA B AFRIMELR
FReE R (ERERERT M) , TEFBRAE K
B(ERERERTEN) , BEFRNE =R (LR
MR E5ER) , BRPERNE N ( AL fEmERP TN o

(BT ) QR TR EFEANE MR, EABRERTHT, @OF
THEMNERNE MR, AR EERPHT, A BR. BTY
Fie A[H], CRREERFR LEFRSES~E,BHiR, O
@A FEFERMN =, A Y5 acd 25 2 AER
#MO0,,C F, BPQERTELETNEMFHLNEH, K
e 97845, D $HiRo
4.C ZBS -wmio-FRidAE

(BT AR EETHRARFRRREERMMNERRNRE
FFRERIA,A FIR EAET L CO, NEEGFREN AR
BB 1R, SIE B AR BB E BRI T ELBNLTENT
R,OEESERERNBEINEEREETRD, AL EHEE
ZMEEERHENEENFER,C IEH; GAPDH 2HEE IR
R — KRR, %) GAPDH {975 14 < 68 4 PR R 38 , iR 2D
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BE B HI A, AT by 4R A A 127 , 15 2 th 2 M ) TF 2 40
HIRis, BIEREA, D 1R,

i T T ——————
PEIR= A CO, HTER

YR FIER 4 O, , T AR 4 R O, &7
B, AR TR RN R RS B R — RS T4 CO,
B, 74 CO, HBFEARRRRNSKERR, IMABRES
FEAR e CO, , T EIEIR A LB CO, , BB 4B RS S
IR SR SRS & €O, BIEE, & €O, B2
SRR R,
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1A ZEH mEéeEc
(FBAT) B E R o BTRTE Sk iR A i TS %1 B e i Ak R AR Y
SMUL IR E R c IRARTELT RIS /REEINT,
AR ERER c SEETFNGE, BRAREER c RBFE
BEEAA RS, T B F B E A FAfkm iR b, Bk skia
BRI R ESMUB A K ¢ TEH H AELL ATP 95 AR,
BIEH HMEER c N TENARNEESEE TGS, HitHE
FEABETRNE=NERXEER,C EH, OB T 5
—EFENMARE R c S REEONARYTENF BFEER
#,D F#,

2.D  ZREA 1R ARt R ey A2

RIS / 3R T, SR Am B HRES T
PO, H BT BT R A IR B R P9 37, 7= A RO e L 2 B e
Xz ADP &5k ATP, UCPL e NS H' AR A RS ATP
SHTREE, Bl UCPl BAMENBRASHEATRE
MR BT 2 M DA SRR,

(#BAF) AT E 2T, TCA BRI BETFIRE B, IZNE
B2/=4 NADH 1 CO, 5 ,A IE#; BETRE— . I EEee ™
4 NADH, E35 /4 B0 4hfe B AN R A & B, ik, 258
FiEE R NADH Bk 8 R E Toh, ik B R L& 7R, B
E# ARETIN, BAREBEIEMARE T UCP1 B9kA, H
id UCPT B = #AB AR ATP, [F itk , RS & T 18 8 A5 Ah 4 B
Ba%is UCPL 3807 /=#, /7 ATP &5, C B, AT
A RHB GRS UCPI %K 1A,— 7 UCP1 5 MCU
Z55980F MCU R 3 Ca™ BE N SRR E T, 123 TCA 1831, T
MR BERR4RAE P MCU-UCP1 B9 AR, BE1R B 4 R R I BN 4G,
MmAZHE,D iR,
3.AB A BEASH—RAFE A

(RBAR) B E S, AT D RA B AN A, R A
RRE, HAAREHHERN, ZIIEFRRE ATP KBB4
E,BTRERN,A SR BEERIBNEETRE—NE, 1%
SRR BRNEE R — RS E] NADH F1 ATP 1, 5 —EB4 A3
BETEREISL B IR, SRR T 40, TCA BRI B &M E — [
B ERSTEREES, BHESMSE TCA BHHNLE,C FH;
AEHNNER ERRESHTLATR~EALR, SBHA
pH F&A, N (EZL R S ESHE L, D IF#,
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4. A ZBHmBFRG TR
(FRAT) R T A, BT 4 TG ARENANARRRE, F BR
FRER 1T B E R, =4 | A EAIK, JHEfteE 2, XM R
BERGRAR R T, BT U HLAT 4 A G h AR TR K, 5 4hix
MERFBERKES, #iH Z S48k, FTIA R EE4 M E K
BRZ,A TH, BITEMRATELE T SHEIN 25,
HER AR HEZE,B R ABRERNA LT =4,
M A RN B Y 8, A58 IL MCT1 s8I 4, 12 AL
G4 LR EEARAR, AT MCT1 NS SRt 2B
LB B R T ERORTRANAREE, AR L AH
TEFE TR BE 2 , AT AT & 43 .2 MCT1 0 MCT4 3§ 3L B2 19 3£ A0
N, th AR A BN EER,C HIR; BIZLash e, RALL
HE R RS T R AT REHES, CNERAEEEY
RAAEERE,D iR,
5.C ZEL >Yrhmie-tReRE

(FRAT) B E 47, E R FRE B & H2MEFMEE, A
12,5% 0, RELNHT, PRAMKIHITERFRXHT LAY
W, =4 CO, KI5 FT A YRR & B4 R £ 5T, B $51R 20% ~
30% O, RESTERN, NEIRELEHT CO, FIBX 4 M &K EAE
NEEBEANEE, LR =m CO, BN AMENRERNREE
RBE,CEH;E 0, REMEHT, EREMtTHATR,
0, 5 REAHATRENIANIE,D $5i1R,

LEEIIES o B R £ g 2538 B TS

(1) " $h" 2R 2% . s B AIERR I A gh 4%, 1B T 0 IS A VE 14 21
HRRENTIR , N T B R R R AR T Mz A b, 4R
& .pH,

(2) THERZ . TRR N EREZTRE, —BIZERVEEN
SN, TE% 1 RS HH 6 A6 RIS 2 TRl 48, 1 CO, IREE,

(3) EFAEIER%E . (PR R R R F IR, — B ZR N EER
g, E— e BN, BRI S mIgin, M0, 28,

6. ABD  Zeflid 15 BILR—b T ks
[ RRATT ) REOR D53 550 B T 532, h bWl T AL BI04, S5
ADP B TL A ATP FOIS 2 28| HH), A TF#,; B ML E RS S
T EEABR B BB, EREF BRI R~
KRB TEE R T ADP B LTE AL ATP fO33 2, T AR LU AE
MR B, BUREBESTHS , B B, shiE @IS B R & kK
FEMSNEEBRES, KO RE AT, AtiZEIER
LB EEARA 5 R, C $51R; RAE O 4, B FZEF ATP
EREREES HNEBRZHE X, ANARES H @S2
YRR R A BEREEEZR—,D IE#,

7.(1)BER MERREE (2) LER BAO0, BMES
B FREAREAREE(AEE), ZRERRENRE
& (3)EERME EEO, (4)8:3
SR A AT e R it A2
(BBAfr) (1) BERET TETRE, BEERES R A BB
CO,, DENEERRM, KENEEM T BB T, EELRE
S RETLHIKF CO, , BN B T E AR R AL,
B EFTE ATP H,
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(2) A 1 A, B8 1 TEARERS A BRI A Wik,
AR | L THRRERT, INBEEHEESREB O, NE
PER(FERSZMOFRER, G 1) IR WA, —
BNEEER CAXHETIASENEERE, T UABEERF
HEFRBAN0,, —BREE,AEF . CHAEFIMAZEN
BUHEFRRISRETRN, URFRERABRALZEE K
ERAREZE,NERFREPLEE~EBESEMRELX,
RITT IR O, XFE 1 BAGIER, MMRITALZ o
(3) TEWIRE iz, NADH 5 R EIR 2 & 4 AOE A
CO,; BEMRE =Wt ,NADH 55 & R4 Bk, A AB
SELTEWRIEF NADH i BRERAWR, § | PR
1 NADH fuE B2 XER 0,5
(4) 5 BE 1 MBEE 2 H547,0, FIER B 3 EUEETFRE
=B, MRBIYIESCEFERRESEH S ME 3 NE
1% £ 5, MBS 3 MAEL, O, M bLS Lok A S 8 NADH /&
R bR NADH AR, 2 Rz S #W A S), AR E R
A EIERAN NADH shs 7088 | M EN T ERUER.

4T HAERASERRY

Q@ =

1A EZBELH Ry Brigh P ts et
( ARAR MR BE T o DURL D 7K 43, N Si0, o IAERFEE N3
4%, AN CaCO, T AFRFI B HLER, B IE R R H R, T KB
REBME R, WIS B 40~50 C KT /5, BAIA S0,
CaCO, MK CEEFAIEE FUR T REEE, A B8 ITREF R
BEFEINMERMLPL MR, EPHERFTERKRE LR
FLLIE, B LUEFT SRR S g2 8], o LB 2I0eig
FIRWRSHEANRSHEES, B EIR BREER MAeEHE
BRTNARENRDIRCRNE, BRERNMATNER
ES, BT SIRK N S8 BT, ERE LY SIS Bk,
RzZNE,CHEIR A BEEREN 10 mn 75, BHE, T, MR
BE®,D HiR,

2.C ZEBHEFHBKIE
(#BAT) ZIT & B E R RAEMREEERIE 640 ~660 nm < K
JMBEKATREESFERMERR UL AZE. L aEs]
RHLAESHHEEb EERENMATHARESRRE, VR ER
B, ABEENEANDBEERRN, QAR b W HNET S B L&A
&I, B IE#; B 550 nm R KHIIEE S 670 nm BKAEE, B
RS HICEEIE % , JE R R 3G 58 , 7= 4 /Y ATP #1 NADPH % %, C,
HRREZ,CO, NEEARE, RLERERN C, MERD,CH
R BEARTN,QHERD ABNATEENS, IREFATHE
WX SEICF A, D EH,

3. C ZBm -AARIRE
(BAT) CSERIE R, KICMBERUE A H 45 & NADP 254,
NADPH,A 812, AT&RSUEM NS LIFHOEFE, Rt 5 B RE
EAEMEL, ZEEEE CO, NERT, ATAMSEAEN
RREFEZ,B HIR; CO, EA C, HIERE M4 HEH N
W EEIE RN RN M KM, BP0 S 1E R R B
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AT AR BT, C B8 AR E — B R £ 7R 20 A
RERF, BEFRMTETRNE B TLEE , AR
EEPERHM ATP £48F,D $#1R,
4.C ZBR WRITASAERREL ZIH 5

(BT EAEAERRL T —EB2EE TN, A 7T HELKE
PRI R IE BRSNS, FRENHSIERNINGSE
£, B ER RS S AR, 8 B R A B R A R A —
TERE R B, A IR, B RREMR T ST IR B
BREH TN, ZBTFREIENE NADP' , CEZBFNEE T
Z Jak oy NADPH, £ & REW R ASRE S HMEAF A E,B
EIR ; B /R R EZPAF oL TR R CO, A, BRAETR R
HEASBFZRDEERR ATP, HH AR, 4 CO,, MR EA
B 2R ATP IR, BBV Y (CH,0) =4, % A
(CH,0) (AN T IARFEN,BFE CO, ATP KL FH%,C F
B E AR R IR AR, T =4 ATP #1 NADPH, B R~
=4 CO,,BR AT CO, BERM C, Hid R A aE#H T, BT
B RFBRPMANT C,, BTERM T C; AT T, NADPH 0 ATP
50 B FEE RN A C; FIRRJR, NADPH F1 ATP NETHF) A, 52 B
BANEHAIRE,D iR,

KﬁﬁEﬁﬁ?ﬁ#ﬁ%fR}iﬁim%#%u%ﬁ
FRREEBEBETZEREE L EH T LEKNNHE, =45
SR FRELRIRE, REEHFENERERE, HRR
KRR E S A E AL AR M TR & R E) NADP', o135 %
H A8 F,

@D =

1.B S -BEAS—RBIey BrrghPo b et
(BT RBERTBRPNENERTH, 8K 1.2.3.4 fKAH
AT PR MERMERa MHERD, EBX3NETAEAHEE
B,AHR BESBTRKAEEEER, AMTEEETEY
MR (B BRI EE RGBT HAER) B EH &
KI12MRAAET MR ER, TERBIEL I, BF 3.4 1K
RAMEEER a HER b, TERILEME LK, C HIR;, T UE
BRRAEHN 5% 2 EEFEE T KRN B R 1.2.3.4 #
TRELABERFEANZEIMA,D HiR.

GEREEY et e s hinat, T8 TIERES, BB
TRTZET, TR KZBERN SATHEE RaTneE
FHAORME, T AAIREFIS B,

2.B WS FERA AR EN SRR P LA
T aE TACH LA

MERFIE /) RE&HTHEY BRI TR SR, i
KL FTT CO, RUER , RIFPFAGIERERR, BESEHT,
B R TIPRE R, SR L o R FRORE, B CO, BIK
HE,

(BBAT)P RS XS ERETHRER, BRNEHEEEEE
"L EREARABIERGIENEINYNES TRGFRE



£ puam A] 253 ArP ]
REENEIYNE  REBTNRR, T MK T X EE
EKERE A B, IR ERE =FIEREATFRIRE, 7E)
BT, RAET M,30 CHEIEERE (CO, RUEREK) 4
3.5 mg/h, PR IR ZE A 3. 0 mg/h, LERIEHREA 6.5 mg/h,
25 CHAXAERER 3. 75 mg/h, FIRES 2. 25 mg/h, LR
JEEEH 6.0 mg/h, FTAAEICHREMHT, 30 °CIREE A A M
FISEBRICERELL 25 CHITHRMA,B $51% P S B # S RE
LFIFRERE, H RN, BRI B R R R =4 5 ATP
NADPH J/0,C, BB R R, C E6, HBER T A, R E
5~25 CHX 8], R E A F X ERE MR, BUREZRHE
AERMNER,D [Ef,
B EZBES-ASERANEE
[ BRATT ) 4RBRRF IR AN A1 FRBE = 4E ATP, O] 4 [ b A iy R shiR 4
ATP, A TF#; HCO; MARFRSNIE N RBE R = E 5his ki,
MHRBE R B FOA N AR A 20h Eshiz i, Ealizmm @A
WOREHE , HCO; B9 E AN A BRI <400 BB R <H 421K, B
EIR BN A A BETRNEZESZ, XRN=ENYR X (F
) THEAL AR EE ATP 4 A, HCO; M 4R SNIE N 40 i T &
B, NRABSE BU NI AR A I8 Eahicth, HTEEFERE
£, BIESAETRAKFT iR HCO, #HALEREREERE,
C IE®h; AOEM £ H' 5 HCO; 554 CO,, JiRSH &K
W CO, KF,CO, ABER R, FIFAE /R 347, D [EH,
(1)0, #IEEF CO, F/R3C (2)#im KHFFES (KD
MENBRKSFTRTER) ) HATRELERBEXLEGE
RZERTELEREEXAGEER HERE REERK
ABA S, MRS FEEKX, ZBEAERE (4) T
HE
RWE " ERHEA-RAAE T IAEN ST AN
Hra
(BBAF) (1) e RN, eE B RRUICHE, K BB 0, 1
BF, BF{Ei% ATP #1 NADPH XM 2847 — M, £ E
SRR, SIRSRES FH B F 9B, /R XELRE
FEIR =4 K ATP F1 NADPH, T 2 &4 TS XA, &[5
CO, NI A, SB PSIEM SRR XBEIA G 4L B HKAARE
&, mRERCELEM,
(2)#BAE 1 975, 5 1E B 3KAREL, EYEZ K ER,
ABA ZEWIN, NTTRHARREK, EARAKXRERMAHH T
s URIEAR R KA FIFR 5 (AN E T BT R ) AR Bk
POYE/SIER
) EEAE2 TN, TRIENXRZBET, 5 CKN, A48, W,N,
HAVENERERAK, W,oN, ARSI ERER/N, AT BT
ENERSENEGRE Z2BATRELERMELERE, &
BRMMEZES N TR, BRI AR K ST BT & it
BEMEAR, Alt, BRBTEMARZ TN FHERMNEAR
EREE, ARAFAEDHE N. BARE 1 TH, S AL
{HARLE, ERETT L ABA F9& 2, B ABA EFRHSIK T



g pmun B) 2534
RER. Fit, BRI MEE ABA &, FiT AT EE
K ZERS M I, IR T A BIER R ATER
(4) EHEPEEH T, M TFEMERS, =SB HXRSE D (PS
1) BIThEESE i, ELORLKCEY 6 62 FB T 8 4538 89230 K PHI(E,)
AR, BEA T RPN G E, EYSIEINHRFEE PHI(D,) , X
REIARG, BEE 2 TH, A IRNA T A E RS,
FHERTINIRS PSR, NMEREK BRRADSTHER
NHhE,

(1) RFTHHEE HEE FEZ (2)0,Hfe MEEHEE
B OAC MTEREBEHESEMAETRER (3)&¥%EDI EA
S=MR, 53 PS I iE MR, ¥ T 82005t & 1F A B¢ & K2 B
B, EXEEERRRK (4)B#F.9EH.HS BA—ERESMLR
B THER(5 AHEERKX) THEBTK

RS FRIRRA— AR L FHIRR

[RRAR) (1) Y2t 2R T SIA R 2 TR L, Hohnt 2%
FERWEE LN e, K% MR ETERUITIE R, RIFEL
BEEHT, 256N IECREHE R, ENERFR
KENTENB  EEEREREZ LT B8R E M KB NKCKR A
B MR HEE SR HEED, DT HEBNEEENE
=Zbh,EEEZE,

(2)R&EE 1 T/, PST AKIEEA™YH 0, H'Ffl e, H'IX
PR A R T s H 2K R, ATP S B85 B H O B A 24 62
A HLATP, RB3 T 2 BB U, I 5 AR R 19 pH AR 275,
NADPH R FHIEAE A C, R RREEEMBAER
B o

(BIMNBEE2TUNEL, BB RBERE 2 /N (W,) /F,DI1
EERTEECREERY 2 /N (CK) Fr9, ™ D1 &8
X PSIEMHRIBETIERNARES, IENRLSH S
EBEXBRAEFNTERRBNAFE D EASERME, SE PSIE
PEREAR , 3 RS & 1R BRI B8 , 15 AR R B 1R o

(4) EEESEHET , EDT DGR T BER 5 REB A 8R
WA NMEREXI Dl EEXREEBEINER, SR —TRE
SN IR B M6 A BERR AL, IZ LB E N R RITEY
THRRBIRHEBREMRE LR UAITERELI DI EE8X
BEEYHER L8 TEIRE ARMAMAIE, AL EH DI
EAXEHBEAEYME DI EENEE,

LB BAKKRAERNEY I A& T, B WA,
RSH A B, L FRIAE, NE Dl EAXBEEEYAL DI &
BE8, ARE A ERNEANE,BHB—EREFMNLIET H,
—EREE, AMMA A5 DI EBXBEEYWH DI EEH
5B,

LR B THEYITHRABIXREREYRR AR
FRELY D1 ERXBEKBEEYHERE, — S RERMALIET
RIS AR, AL A B Dl EAXEKEAEYEE THK,DI
EQSELA MBADI EBXHEBEYEETHE(S A HAE
ZENKR) AT EBRUIEZEIG, S D E85EXLHE
T,
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L1 $FHAEHER

Q@ (ex

1.BCD  geiia B AArH—nbok

o [ R

I3

RuBP(C,)

C 0,

2

)
\ Rubisco
205 (CB)+C,(ZBRD>Ea

3

=

0
&5

S

o

- R
2€0,
Rubisco MY BERELCO,5CHI RN, T EEHRE KO, 5Cs8
RAY, 4 MCEBAIC,ZBR); CREEELNEM, C,
AL EA MR B R YRR BCO,, AR

(#BAR) AR E R T A, S | BRI C,( 2R 1k
1B/, P NG RR SR G s K7 A 7Y €O, , FTIAS 5 6 RT IR B9 28 e
FAMEE S RW B EM AR, B EH, BEFEZE CO,
FIR R, Rubisco X, CO, 5 C; IR, £ C, B,C, BBR K
ERCE Y (HES) iR P FE ATP A NADPH, 1 NADPH
MR AtEEE , WHIEEF,C F#; S A7 E T 40, Rubisco G148
0,5 C (IRRLAEMC, BAC, (2R , X— IR E4ET
MERET, ZRANREEEETFRE=MENG T, |85 5[ H]
LEEERK, HBERAENEEE,D EH,

2 (1) &P (RMAEPERR) PiFIEBZE (2)HREER
BEAE As () EWE (4)REER—HERN(ZE
HE) ,BREEF FR(SEK) (5)FAF  Rubisco I
A& H > CAM 414y .C, A4 69 e &AE
(RBAF) (1) BBRE T A, 78] 3k B AN R IR AN Lo b 4K ( S 4a iy
%) By CO, B4tk HCO; , 7E PEP R UUES IR T B SHR IHTE
NAE (C,) EAEMN Pi EB B,

(2) BEETH, BRREFNERE(C,) Hoh I Ap R E
PO TEARR, B R CO, BEEH#ANZEERSS5 KR
SCIEIR, BERR MBI NI R R 4 AU 8, B TR REBERB
pH B BB P ERBR DS pH FH 5,

(3) AN A RERE 0B AR IR AIIZ IR S L5 R AL A P IR B
G, MMAMBTEBRNH®TZMUFER N, I ASERTH,
MWRAZER B ENT, RE SR EYER S,
(4)IRFEBTFELE " FTRBALAZERISEY (CAM EY)) , % /8
EE CO, mEBIR, A XBIBRABRKE CO, #FARRX
B FIEE T M, CAM Y H EE CO, MEMENHREX
AR NN ( REAEE ) ,ERTE$ETT. CAM EYHISTL
TEARE KA, RIERFTH, BF FER T2 (HRK) 3,
(5)RBBBTFE LT M, CAM EY o £ RER KA ER CO,, 4
TAXRBRBEFERET, ZFARERRBEARM CO,, £EMH
FZEHP CO, REFAS, 5 0, FH Rubisco B H, KHITFK
RHTHEERNABECRISE M _ShHRBERTL4E
KIS R, BRSO 40, CAM 312 2 —Fh o] UM SIS FEIR A9k



| mand

RS o
(1) MHAGAREB M SRR A KB ENES YR, MAES R
WM RN EXEY R (2)BF TEREHEY
SIS XA,CO, ENARE, XEEXHETHE,BEEXE
B CO, RGN, BeF AR ER CO, , MERMTE
INMERIBETERE (3)5F EBZE (OAA) BRERER
(Mal) OB R EEHRILEF NADPH  (4) #ZHEZER (=
RNA)

ZRAE A 15 B4R I—CO, 4R L ALH)

BEESHT /KAt BN R RARE R A |
H R RIHS R S X TS, TR AR SR BN
3t B & 5 NADPH # ATP 5% KK B3 B 0t S AR R, 52
CO, HIBIRR C, MR, HR AR C, ARt
NADPH #0 ATP,

(BBAT) (1) EXAR BB B, 0, REAKEX TR EN HE
IR RARTE B T O, , ERT =4 ATP, M4t & R
FHLRRAMMT RIATE BRI T ARRE £ 0,, REE~ & ATP, &l
TN HAAEHRENEKABAENBESEY R, MAEER
BRI RN R B IX LY T,

(2) AR H: KFBAEGE TR —HFHRFERN CO, R
Hlo FEAEFEDSASED KM, CO, HERRE, LERE
B8 TR, BE KB FEERM CO, RBLH, 827 BRI IRE N
CO, #HTHEER, B ERITH T R 008 S158 TR,

(3) AREE T BB 2R (OAA) L A SRR (Mal) (IR 1 7B
ZHFIERF NADPH, i EBE 2B (OAA) FOERMESS TR
2 (Mal) o

(4) BRRETT A, PEP #1 CO, &£ M ER O (0AA) UL 72

SUBFE ATP, 774 AMP, AMP X ZFRZ AR IR AR H

B2, o1 0L, AMP o] F§ T I SRR R AZAEAL L (RNA) 95 Ao
AN EUZEERNEEEZ HREFTRER ) ARRER
fkEE H A C REREEEMEAEER b (3)O
EAEFANSEGEHE ZRE QXRREE XRBEEH-
K,CO, IREXESIERERNH M EE

SREE 15 BRI — T e R AR

(FAR) (1) EREREZAEY, REEYE T EREY, KR
BSZEEDARL, EEM ENREZEX IR ATE LT UZER
WHHIIZ, BEREAERETHASEREBRELOLE, K
TAEEREBREHERIMEER,

(2) BEE 1 o7/, B Cs 5 CO, RN REFRBBART,
AR C; TELRAABTE PR, fTlE AR S 1E BB R
Rrid 72 AR B R AR BS R h it 4T, REE 1 AT H,G A
H,0,A 35 H',B 4 NADP",C 34 NADPH, & NADPH fi{Ef4H
A C ERRHEEBMENERT, ERAREHRREL ML
PR, REAE T O CO, MERFERSKE, I, R
EEiAE SN S th & BRI 0, BEA L CO, 1%, RIFHREEIEA S CO,
WEINE X EEER CO, £5 0, RFHER G R P AR
& FEMEITRERME,ab EH; BEARBELRNK,BEF
S5HERE XL, T LB H EFBUEFE 0, 774 €O, ¢



e xam B =53ar)
iR,
(3) DBHLBHIEHNRR I RREMN CO, IRENHA RN H
XM ERAERRESW, REHR/NRM A RS, B
Fie ISR N LB BRSIEREE 2~3 XN BEHNEH
HAt A FERSRER(E NI AR E) , 2 B HRER
BS54 TR Ao
QEBE 2 THM A, B, M C, =T BEEENEZRE,
FTRH NaHCO, SREAERE, BL 2 R2JCIRRE, AAE 3 I,
HERZICIRBER CO, #2010, B¢ fs8 E#T, CO, REX I
AEBRRNEMBEE,

T2 HRIFRFNCESIERNESNA

Q@ (ex

1.C ZBE AR S PR E R e ix o3t I
(BT 1h ), FEENEERRRE=-XRESBELEFNRE
TU-BAEERETM, LBRAE~YRE = L RESHELE
MREZEM - 2xEBAEEREEN, FALRIEAFERERHBH
7mg+h" 9mg-h' 1lmg+h" 4mg-h",29 CHBEEXS
EEMBEHNEMES THM3 H,A T#H, RERFRELHR
10 mg, BEANEE 1 h F=ENHEMRESBIZEH 8 mg.7 mg 6 mg,
HEREXDANEH13 mg 13 mg 13 mg, AT, FEJET, —4HAS
HEERIRREN 13-8=5(mg) ; “HNESLAIERRREN
13-7=6(mg) ; ZAMENEIEMIRREN 13-6=7(mg) , E kX
SHRERTHEAEERRREETEAN, IR ERINESE
T ,B T, RIE B O I, ZAM=ARNS SRR
B, i, tBEE ZHARBEE KR, CHR, BER
FIEH2E 10 mg, BEANMEEMAZEH 9 mg, BILREXE A2 mg,
FINZES T, B RS A IR E h 12-9=3(mg + h™' ), i&
R BV EBE = BOC AR 8= (B ICHREIFRIEE ) ¥Bf
8= (3+1)x1=4(mg) ,D IE#,

2.C Zffis > ERIRA—IRRE OsNAC LB AT e1E R 6% h
(#BA7T) 5 WT 4AARLE KO BRIREXRB T B ZERF P RREE
JRIE,OF ZAXK A 7T IARE, A $51%,;OF AL KO AR RS2
e, RN BEET, BB AR ™4 K ATP A1
NADPH ¥ % ,C, (X RER,C, FIBFEEEA,B 1%, HAE
TH,OF A EER ZEEERNNRAEBRS, T UL
BRERIE =Y (RE) moMaH DI A =R, Wi
RFEMAICEIER, BENFEBEEEEAERNNERR, &%
YA ESERERR TG, C IE#, OsNAC HFH 8K AH OF
HMHBREREERS, BN T WIHEERNR R ARG T,
eI BRI AR, BAREAPEELEBHES
AR LR PRIT IREFEMC S E AN E, D $iR,

ﬂ%ﬁi 0, 8" 5“4 0, 2" “BlE CO, E" E
“IRI CO, " “BREER" S5 S REER" S RUKXEE
A" 5 iR E1ER" X R

MEXEK | & (RW) AGER B (EFR) ERIER
0, & B0, 8 FEO, B
Co, & Rl €O, & € COo, &
THR BHHNIRRE BUIREME
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3.(l)afab MAERER.ENE MHEE TNHEHERRBN
Z 2)ER.BHMEET/IKREATINERES ATP NADPH
(HEXEEATXNE.BF)EYWR, BRE CO, REESH
REAER, NTIREXEIERER (3)30~40 FEEH/IBKE
A ZEREM, & XS IERER T
RS EERR—EAEA 5wt RS R f it BRI E
o X ) 5 8% &
(BBAR) (1) R\ERE | AT T M,/ NERRE T IEEBEFREAY,
AXEEBHITICEER,F CO, JHFERZIE N, B2 RBEN
L, NN b & ECHEANEERELEY, —HE CO, 1
R, 3% a; s R B A Y, RETIFRER, Bl
CO,,CO, JBRERENAE, W co BURE 1 PITRE5ERE
BEYNELNEYN AL a F b, /NERGRTE 12 BHEL 3
TICEVE BBt TIPIRIE A, iU™ £ ATP BT 4R BiE .
LR AT AR 5/ BRCEAR L 1Z0E M R A (L 4R B T LB
FUEY, HEE CO, MITMEEXRE TIYELERNNK
8o
(2) TR . SHNEFATFBARSRE CO, BT /NBkERN
K, FRESRA. oL T NKRTINE M E S ATP NADPH
(REAEERAEANB.EX) SR, & RE CO, REE SR
BRI, NSRS RER,
(3) EERE 2 AT A, NBCRTEAR XS B S 05 30~ 40 B, /N BR
BH CO, ARERES, U/ NRCREEN B E 4z LR T &
AREMEZEZEHITRERINNERIER, BAE 2 TJ#
W, FEE/NEKGRARXS B RIS, RS ERRE RN, E 8
KJE CO, EHRERAE T,

4. (1) EAR EFEEEERE (2)RD> HABEEER &
T (BB A EREER ) AR TR, NS Pi 2R
DL BRE T FARXMEIAEST  (3) NADPH  ZR{EHNE %
PEER (4) ORREERNAIEFELE QWE SM7
TS RSN 5 RAE R W oM
(A7) (1) TRAEANIE BB a2 AR EAR, R
BiEm AT THECELNART, RERR AR EHLR MM
RERKIZER, ERASREMERE,

(2) ¥4 Pi G B, BT BERR 551z 28 M 2R BB BT & B A\ 41K AN Pi
R B MRS R ERER R B | T4, BT
IRBIRNAERRE X ZHE AR EARIERP AR
AR EREA NS R ZIE, LAY (AR RETHE
IR NI RRR) Pi BB R, BREI T R/RSCEF AT
(3)"ERB/EBBEFR MRAZEZ R NADPH FRR,
¥R ARIE IR 5 NADPH 1 93F R e far B 4K
BB SRR/ RLEBRTFR BALRIR, RATELRIRN R
AL ATP RRgbete, —RBREXRAFTETHEME_NE,
BTG AR AR E R,

(4) OFE 2 H sADH Bk R A B 4 A R L IR BB f 11
R RN ATIEZE AR N TR ENEE,

QIEFE 2 fross 2o 40,SM6 4 CTFAB £ R ADC 5 A,
7o sSADH & X , i1 sADH gE e (L RERAE R F AR, RS HFERE
HEEAELL ,SM6 iR IR BNY R E T2 A, SM7T AT
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CTFAB & [ ADC BE=RF1 sADH B [H , o] 5l NADPH, \ T2 =

HERR, H=MERESEFH T, LAERRRNT &
& SM7,

EERGIEHA

QD ==

1.B ZEEiE > ERIRA—FILR B £
(BRR) = R R RARBES, I BRI & LT, ik
TEISERH H,0, S FHESHTUAORT, A EH; & KK
RR A K BAN T BOBIR I, M2 I BB MR AR, 5%
WEEt— T8, TIABQER,B #12, B % CLY REMIEX,
ADO(GLY) 5 ADO(0) fI LRI, 15 R B H B RS 4 K B A 14
EEMEIER,C EH;RIEHE 2 SRS RTHM, ADO LLEA
0.2 B, BEHBHREZ 10 pmol/L,D IF#,

2. (1)MHEE HEEER  Rubisco i&H . Rubisco 8 8.C; 8.
pH (2)RE MREERPFRE C; MESFHEF=E CO,

(3) PRI EE ATP , BEFERF=4 ATP (4)38 3 (5)2

BREEEAND, HRERZERRES AP RZEBER
S M P R Z EZER = £ CO,

SR~ B R AT — A AR I 5 et o e it A2

AERHEZ / RE 1T, PR 0, 43
/%/T\MEE/T\%!M'@ Rubisco b, 5|2 AZ M- 1,5- — B
(Cs) INEDFER 2-BERR CBE R, BTN OB, CERRR
AU H BRI R, a0 mBRd =, 22—
EHEERAMNERE, X—RIR N BT =M HRZTHN,
7R M SR O BB R R SRR,

(#BAT) (1) HEERTERKI AR LS, OB EHT, 5
5xZOKAEIRANFECERRZMNEER, Rubisco ZE5RRY
BB (R/RSCIBIR) , 8% Rubisco EEN MR AER P, M0k
MR (F/RXFEIR) I ERE EH Rubisco 75 1% Rubisco & & . C;
Z&.pH %,

(2)3FEH 0, 5 CO, ZFELESTEMILTRIILRE, YI3fEF O,
5 CO, ZBHERSH,0, TFMME S RRBEHL L RS
Rubisco £, TR ZEENITFR, RABEEILRE, Kk
REI,C, REZME, HEARERFRREN C, MEN R4
c02 It A S H BRI CO, TR,

3) O ATE T RIS R R HAR R T AR R
/ﬁﬁ ATP, M BEFTRER P ENYELS BBIREE, 7~
4 ATP,

4)HBE 2 T, CO, RERME X4 C, &7Z, % PEP R Es
£t Rubisco Xf CO, FISEAN /158, C, MY A4 S R EE AP T B
BIRE CO,,5% 0, 5 CO, ULL AR, & C, FEYILIFRLE C,
EY S,

(5)RNA FHBEARTH MM FER ECEREZEANREA
2,V ZrBEREEEERD, Efm ) 2 B2 MM SR 485 i
Mz, WM A CFRRR IR 5, B BT AP 12124895 S 1RR
WHE R Z EER 4 CO,, MR A A E BT,

]DF
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42¢
L

i

\

D &Ema-Himiety Ry ERLR

(FRAR ) D RIS AE 1, SIIE IR B 3 i, 5E 7 — BB K TE 2K
WhE, BRETHREBENKBETRE, ELEEHAATRE
2, BREENENS AR REARIGNE R, P RAR
TG RBEAZ TR — O, AR AL TR L, B N AR K
YEANBE B R HIARLEAE, FROKEK SR 0.3 o/mL RAEA A E
HiEK, LEMEEREHBIR,C AR, SRBARIRENE
R Ut BB AR AEILE 7R R K, B OB AR R B A ), 15 BB B IE 7E 2K
7K s BTG M52 5 & 1 ORI IR R/ N AL, O HEM 3R B 48 A0
B TFRAKEREIRES,D 512,

D AR R LA Sy

(#BAR) AE o J, MPC GRS 2 R ERFR AR (H ™ A\ Lo b (R 5
B, MPC TR S5 & F AR NG EE RNHE R, A
BREMBFERRSETETR, SBEABRRR, A E#H,; AR
ETH, AR H H£ES5 MPC £&5E5EMRNE, LI
iz,B IE#; MPC M MR ERAH 5 5FEBRR H &5,
B H" AT pH A& rr R A SR (8] BR 2175 pH B9 2 f B Br— U
EIRER, ZmA By &, 123 A RBEBRRNEEE
MR TR AN EANEER pH T B EEE W H
FIZHIKZ N BB IR Iz R 2R, C B BE RN ERRNIE
WA RNIE N, HL T R R AN R AR ) PR AR E R
SIEAE (% % 5 3 AT 235 4 e 4 R, B3 ik 5 5 9 )
REZERANBRR,RELZA4H Ay &b a dy ik

#),D iR,

D BB R I R S | e AR

(BIF) T EARBITS L6 VEEN NS FRB TR
i3, B3 ATP _ADP F1 Pi @i NTT A, BES5HKEA NIT £
A, A 512 NTT 3535 ATP ADP F1 Pi BIFORE#H EiEH, R0
FERR, ZERAFRF S BB S (F 5 5 o i ey
H A OWUREAS L2, QF Z4HEKG;ORHH£ELE),B
IR B AT R B ATP o] LR 44k =4 , th 5T AR
TERPASUE A & AT IR E —N ™ 4£,C 8BiR, LBRR
B, A ERBUICEE, REHZIERNE ADP 0 Pi & T AR
ATP,¥@id NTT iz HE) ADP 22> EZZ1E,D FH,

4.B &S WS IRE A 2 1) 6 £ A

R E IS
(e
| °® ' AT1%E B o HHIPIP2s
T ° N E e
BESN 0 PIP2SEB | BRI, H0,
R S SMIFREN 55
" AN
ER o o "
. ° RN
' 2 e e Q—Hz()2 !
T i'- .
FEAMBRENS, DR A

' ! s

! PIP2sE B p [ R
HﬁgiﬁﬁﬁWBHMHHHHNMH R35889388880808 & A 15 8 ‘REB - \",
¥ ‘MNMNNNNKMNMNMB MM“M“@QBH P”’Z\"E r':—| 1*?%@;

: R D~ B, H0,5ME
& 3 JTHO Tenm

! ps !

,,,,,,,, S EOmm

HEMAMNE, BAEER
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[ 347 ) - R MR OJ 41, PIP2s & ORI =8B, SHES
H,0, SMNAEEE DR AL A9, A IE 5, PIP2s E A IBRBR (L 4 HD )
B, & # 6 H,0, SN, R E A AMERE 155, 4HARSE -, B
HiR R ATI BRI ERIA S ATL 56, PIP2s EH{R
BB, H,0, SMNEEE 1138, TR SRR A MEY AT 2576
BN CEFH ENTIRZERBANNERE, BdH#ERNER
R,EFEVFHOREFE, IELEEFTEANEENTNAED
KRNAY ™G, T UMY LR IEB AR R, B
HERTEFARARRREDHHILME,D FH,
5B &ES-EHmYOKRE5HER

(#B47) W =8/ DNA BEEEMHEAREEAR, EABNE
[ER,A 517, IO AR R ZIEE R, o IEAEIN A2
{EF3,B IF#4; DNA E IS HEER EERR RS, MEE A IE1ER
FEETHYREEF pH, F it R B 4%k DNA iR S HR AR I+
T—ERBEU R, C (1R, BRI 2B £ FRE LT, T
BEHFTEREMES ZIANG, BREFEwie e, AItESEEAMES
HTRE,D iR

ﬁ@\i\ﬁﬁ)ﬁi\%fﬁ%%ﬁ%ﬁﬁixmgg@ LM (5
KA TR B S PR, B S AR, 5 S
R TR AR,

6.C &g > ooy syt
(BT BXWEMMIRZ TN E—FE R T, FAAH
AR, WA MBS A8, BN A A S B MA 2 mL 3EH
FEAL, A IR, 8 T RACATINFA B 2R E RS AR
EMRHANNEME R R SEHT, FHIZRARIELR LS
FITLGEW, B $5IR ; Z AN 2 mL S22 H 2 mL 218K, o]
BITME 7R EE BUEL CTEHINEN RS & EEE,C
TE#; WA INNRIE A BE 0 7k 10 TR KR, BRAE 4 IR R 4R,
RATSHUAELD EIE,D FHiRo

7.B  @EscEetE A 5 A

R RS

HEDH2TREEI CHRBUN
B, BRRFEEETENRET
1A EREBRE AR ER, T RIS, B2
PENEMSIE, RE2PE  ppes S HEE,

REBRT SRR FEPALK AT E T A
PR P HEL wE2
@ FRRR 1.0 mL 1.0 mL
@ || HCEBH(6 mol/L) — 0.2 mL
©) PALE&R 1.0 mL 1.0 mL
@' | RE100.2 ml H:0, 2R EE30 CAGA 1B
(B~ HCEER (6 mol/L) 0.2 ml. —
Ot E 2 mlL H0, ME2X L EF ==

SBORAITEEL, SROWE2TRE
heEy R, Bt EHPALITEM

(A7) =R pH IS RB EERMERE, AL X
AURIRE B R PAL 2075, A IF 8 WEES E M ZRIEEDH
BRET, FI 30 CTHA 1N AREEXRARTEIHFE, B F
RAEANRIL, AX A EREERNERERS, &@in
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0.2 mL H,0%5% 7B E 1 B MABRERNEIR, RIUE
FXZEEAHE,C EH;6 mol/L iy HCI o7 DU E§ MK IE, At
GIN HCLB BN T4 IEE R, D TFH,
8.D &S > m et R B 04 1k
(FRAT) R T A, AR E— R EE — RIIERR A,
PFK1 Q2 H AP —NEEEs, A I 7 40 B0 R & i, {X & PFK1
EEBENEEEEESBARERE, A 1R, AFARTH,
ATP F1 AMP 25 PFK1 & £ 5 M &AL EE!E, i PFK1
5 ATP Z5 5, AT MHRE,B #iR, ARRADREE—
NRGH, RERG THERYR, RIXXEARBRBADZRR
HIIE, HFEERFETEMNRREBENZ ERSG, T ERFER
FRRE. R ATP/AMP SR ELE & (b3t PFK1 FEM A9, T 1%
FRITAR P e EBHAR T, BT R RIBEY,C B2, T
AL FRIBFESE 2 09 ATP, AMP 32 %, (A it AMP 5 PFKI1 5 &
B M RRE R, U EE LM ATP HEREFTE,D
o
9.C &EA > minrER AL T
(#BAT) £ NAZEROFIBE AR+, R IR R E AT REES L&
W, BEES BRI (AAERT R E—[E) R ATER R 4 A
FETLA $81R. AMKHARMEBSMAREETRE ZMHEE
ERERFI KRS fRR CO, FI[H] , AFE 0, HE#ES 5,0, 55
BETRE=ME, S[HI 4 E4£M H,0,B 512, THEFE
WP IR 2 TR, E—B =~ £ [ H]F1/D & ATP, C IE#,
ANEAET AT R Y23, % E CO,; BT arFR
B2 850 €O, , D iR,
10. AB  &ER& > PR g it A2
(#8AT ) B PO 4T R 58— B, S AT o0 4B R i, @2
BETREZME, HTAGKNEAER, QA BETRE=H
B AT AGRKRN R (5 5 A A & R ) BT T v
BLEA AR — R A B OB R RIR A R A
B NADH 5 0, 4 R K4/ H,0,B IE#, B ETR 5 LET
RAE—METEEEE, MEMHERE, Bt EELHETO
®BEEELE,CHIR, TELHE T, MR E—N 4N
NADH B FEEFRME_ME, ML ETFRIAEE—MEE

b & ATP,D £,

BT 5 cvrnn e s —nammssaunee, £

L8 ATP,

11.D HTA mie-FRe R
(B84 ) B | IR = Z 3 Ao S A, B0 i (L I R T8 ok
EEEBITEETR,A EH, A EKERDE Asqr IEAW
PR 58,B IE# BEEHT, WT B EFHREE Asqr 1958, 887
AEZHIGEE, B WT Lt Asqr FIAKRE R, C EH#; TEFR
R AR RE DR, &AL E BB U0 L ENT
R, ATIAT RS T, WT F0 Asqr Lt TR FFR =4 ATP, &
E 4 ATP WEHEE, D iR

12. ACD &S >wmie-FRegidf2
[ FBAR ) AARRT IR N S —BY R R AR B T Pt 47, Z N B s ™

AIH](FF EmiardoP [H] o kRS & ér ), EA ST
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FETRETHANGNARSEBETRNE =N, TIA%
FARMH]TRAARAER,A B, ARETN,TEH
BRTFERTRMIIT, MRTARGRE TER, LEAETH,
REKHARBREN S EEHER S, AEETRNE ZNE
T HEREE, B IR, T & AR KR SIE AR AR A JE 245, AT
REEERARN R ERITFIRIEBHM R, C EH, REKH
FITRAE =M ZA, 5 | TR E RS, ML BIFR™
ERFBRIE S, B A TR T IRIER, D [EH#,
(1)i38 SEERMEL, REELEGT VPP R ERiLk
RN ERES, FWERS [H] (=X NADH)
(2)H ATIABRAL AL A, X BB IRRY B B ( B R GTERI T )
(3)NePIP EEM ERIZHRABERN CO, RET,RETER
MIRZE;FERNRES , B TRMAKI N Mg EHFTERM
FE,IRSEVH N R EE
(4)NADP" H,0
MBAE R AR AR et R e B R AR R A AR
(RBAT) (1) S RRE 1 T4, EEMHE (AT) 4T, Ba®
(WT)F0 NePIP B[RS B 5RIAM (O ) RN IR EAR R, BT
Wik RE AR, WA MPIP BRI 8 RANENE T EHEE
(AT) &4 TR R R E AL G, MAERE (HT) &4 T,
NiPIP RIS 8 RIAK(OF) RAMNEREBES FTEHER
(WT), EFFCREHAE 5 THAZ(WT) R REMET,
NtPIP B[R 8 FRA SR EYRABERLESIHESEET
WRE, BETFRE N EEAREEBRMAKMES B CO, A
[H] (= NADH) B /D 8 ERLRE (74 & A ArFa =
ANErdl B X B ), A TR R S R K EB O W L
#1[H] (3 NADH) R E#F AL &,
(2)RBEEFNBE 2 40, 8 ZERBERRIE E #{L8 F, iR
MAZBNAREZRFIASF ABH CEISHE ESH
KIR,MIMAF.GZ HALE BHFBRR,EAHS A Z@ET
BETFFEIEES, W1 H T UL A, B A 2—RIVEW AR E,
HHSHE RIR,
(3)REEH T, MPIP EF T B8R IAKREMEITHRRE B E
AFHAR, —FHERES 7THRER CO, RE, 128 TRRN
BE . B—HH,TENEES, B TRMEMEEY N Mg 5 F
FEBIER, NTIRSEDN R NRE,
(4) EERERP, XA BRWRI T IR ER K A EH
H B4 8F, 8 F2ER0 AT NADP' 5 H R & 4 i
NADPH, # 8 FH &L MER 0, B FHNRAZKR I
NADP' (i % & R AAE A 7, & F o) mAMIRZ K, & F o) R
% %K% NADP' ;NADPH #94F /A 2 3244k 3 5 1F AR A ) o
C @S R RRIR AT AR AR 6 I AT
(AT ) 0 5 £ BORt Bk 5 It R LRAE 280K, B 16 0 SR Xt
R, HXNAREMAL LT E, NRUTERIIEFAEEE,
FRIARFTFLER 3T W[ A B, Rz 9% 8 T A IF Bk, A B8 18
LED TR 5 BB ITE Mz BMESR, @i F DL Re
ERHATE, RFATHELE,B 5, (L3 mes BN R
B O, ETWL, I tEHACEERRE, BREREME K
PR R ISR B ( 5 4 &« JLOEOAF R 3% B = B AR R 58 +04 58
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AR SR ) S FIAT R IT E KBRS EARE, C iR &
LR RBIIETIORS R 8 (BB R 6 BB A, BT
MASEE—ENEE, =EE—GHRRAEIE FEZNE
SR E ARG, HENE~EHN 0, BARE, SHE—EHHARE
R SR RIERE, D E#,
ACD @fim e meidi
[ FRAT ] SE LHPERR I AR K MAH IR L TR~ & O,
B AR B H BT NADPH &AL, EH ZEE R E
B F A A H' A NADPH £ 5L H,, 4 0, 5/~ 4 H, fid 28
BEAAEN IR, E T ER 1T, A $1R. RIBA T
BETH, BEHSENHBE SRA LA E R~ £ 1
H, Z ,BUENE—RANB AR ETZm H, £ 2,B [F#,
BFHEE 2 MR EERERHNES F oI F B H X EE
F 7= H) NADPH 45 H, , 8 H, £ B &R R, C
HiR, BREN W BEE—EETENH, RS TN
BE—2K RS EER R ERE TR EZNARNE ™Y
NADPH Bl T4 H,o EMEENZI 2 KR Z BIAER NIEER
TER WHRBE—REB TR RN ™4 BVHEH NADPH =
D B R N = & BN D T E—R R, D iRk,
(1) M&E & (2)FKKkZEE 600
(3)H" .NADPH ATP (4)3F3& #3E H'
(5) BRI 1B % A8 C, . CO, ATP [NADPH %
WBEE - R Rl LR EAE
(#RAF) (1) XBAECTFHEER, AR E R, EFEEMR
AR PR T AR SRS, AR EEMN, FIAE
HRREINET, HFRFE B
(2)RBEHERERTLKCESEIATNRHR, TS5 pl
KBREKFZRBT 995 pL I K ZEBBEF, BT 1 mL=
1000 pL, fTIA 5 ul MEREER P2 EMHEE 3 pg/mLx
ImL=3 pug, M 1 pL MEBEERTZEMHEER 3 pg+5=
0.6 pg, LTEADRE S 0.6 ng/pl=600 pg/mL( %4 5 it &
mL Ao L Z 8] 89 #4536 51 )
(3) XBURRAEGEAPARNNGAT, KBEFER L TE
LR IERR, & B OBME S & 5 NADPH A ATP, H &1
H' NADPH ATP o] §£ X3 5 4L S0 /= A4 £
(4) EBEEET, XRER ERNXEERRBCENE, &
SRET, BKIXBRE TR FEBSATHRT TN H
BERBAEE, AT T pH K, SR E LR, itk
BUHRERHE HHIhEE,
(5) I SRR SR AL b, F) B TR FF R S (Mo S Rz ( BD
BERR) AREEN SRR, Bt FRFERUBERNMH
B Z FhEg I K C;.CO, ATP NADPH £#) /i,
(1)EJR ATP #1 NADPH
(2) % SRIMAET C BRIEERE, EESHIABRELS
L FERFN CO,, NTTEIR DR AR HCO; FNAIAMES
BREGM,EEFREEX, @WK, SFLFEEX,CO, RIS
Wi, ESt A EERE X
(3)iB I
(4) 2 G BgRIESR A HIEM (SRR C B FESA G Bl
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HIFAMIR) B &SI RA (k% W) HE, % — Bt iE
BRNFEAMN B St aER; SR H LA S LS ERRE

F3$8EA

B A AR BRI YA R VE R 6 B L S

&t

HE RIS h

#O, &85, CO,AEMRE, RESHEILO,MCRRNEHRC,H
Cy; ECO2EF. 0,22 R0, REFEILCO,FIC RN E
G,

CE NS 0: ®
LT 2
theEdkh p
HE® i
HEBR
NEHI{R

&+, G

BAufElL
_Fq:ﬁiii m
FFRANCO,

CO,FENMRFRERPAHCO;, =S TAREERDTE
MHEERNEE, f%ﬂém;!@i%iémi%ﬁ, MARIRIK B

SILITH
Y TEHES
B ]
Rk We 1 e

E—mE 4o

", BEEX El ZEHRYER
58 A HAE 30 BET,
o, 18 #S < . BRS 0% o8
Efﬁt\\ 8 ISR (mol -m2es7) ) A s
BN EEE ; LFEHYKR
fo7L RS 1) Fiuew

Bkl

500 1000
BB 3R Z (umol »m~2-57")

(ﬁﬁl ) SCEIE R RN TR KR, WRENE
B CO, PEEM C, MR, & R BN CO, B EmH R
RMHEREER,BRNT C, HRUBBENIETELARNE
FLH9 ATP 1 NADPH 195 5,
(2) B (a) A0, 4E4K SR ELAEF G BsRIABIIRS, IR
RIEHMHR HCO, MITDAM MBS AR E 215N, 40515 518
K, REFERAKIZAK, SFLFFEIE K, BHE(b) T4, HEN
BEMHT 8% S MEILFAE R TR W,C0, iy T2, B F
FrREERNHIT, REFALEERE,
(3) RIFIHEF CO, IREARZE, % 0, IREM 21%F =% 40%
B, BF T R BRI C, 50, IR, R FRE ST, Y
ETERZEME, BiErk S ORI ERESR/ N, S1EM W 48
b, 18k S REMMF C BEMKRIAES, BF T CO, MEM(HE
AR L FER+CO, ) R B (SILAEEKX) ,CO, BAEER
FIRRL, BEAE R CO, RERE, 0, RERSH, EH% S 19%
ARETAIRE N
(4) ALBHENEWIANREMET C BN 2 taRER
Fl, At ITNETER CEMNELI L, BEERMHR %
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FHEREHK/N, R DR IHE RN E R,

18. (1) %#FiE I ATP NADPH 4HEaERE R

Z ERTEAFEXGHMEERRXTFEREREER
OR48 QEHEBEHERBELC,NTEREY ORMHE
BRIEME) @R IEMREEMER
WA A8 R
(RRAF) (1) XBERNFER S N EQ RIS, BT &

%E,ﬁﬁ HRBEIEN S FENREER, DRt HER
FZ 2| —EHMRS, AT ROhRE AR BEERE NS RIEF
B, R, JE R AR ATP F NADPH ¥§ C, 3 R
4 (CH,0) , BB RFEZEY, it B &4 X B T IE 4
BERIERRERT,
2) BB THEHAR A EMARERA TWRATRE, HHE
TEBEENIRE, AU ABRE A RARN L, FAHE
éHﬂW%ﬁﬁ’iE’ﬂﬁé&o

3N ALKWMENREYMEE a F 25 B MEZ E I8 i
f& BFHEXEATENREE, ATENRARTE, AL E
AMEFREaMNEE, XRTBEIE—L WEHREARTE,
U BREAERI R R SR, RIDT R AVEF M, 5 5 kY
HE, ﬁti@%ﬁﬂﬁﬁ?‘ﬁ&%/u,E)Z"FJ—:':TUL‘/;E%;%’E*ﬁ:ﬂ%%?
BNEARA - EENCEENRT, BENRRERMEER, 8
mi:%ﬁ%%% BRZAN R ARG ERERERR
RO E,BICER, BN IR ERRE EHL ONE
MExEa S8, BvBEXHL,

@ O@ K FERE

D TEREE NADH(s([H])

(3 )EEM;#%F*(&H REZE)
(4) WokBEZRAK  (5) ABD
S AR R AE R
(fBAT) (1) BT, 6BR 3 ™= 4 9 NADPH £ 2= H I AR AT 4244
@F,2E5BRE, B 1H CO, MEZE™YHE OAA F C,,51&
MEFRMEAERERD, FENTRS RN ZED, H
1M, RBFESAFHABERNETEZSSE H,0.K
Mal %5,
2)ATP & RSB BN AERATRER , 32 FE@.
MIEBEROMNR L IEQ, RIEMAEFAIES #E D PEP,
PEP B 224 4 T B R ¥ N\ b i3k 17 TCA & 3R, 255 TCA 78
IR7=4 B9 NADH ([ H] ) 283850 B FESB S|~ 4 ATP,
(3) BT RIS FLoK AT, HANE R B JCBUE FUE £ A9 AHA,
JHFE ATP  H' R ESN, L B R B2 (S HORE
Z) BRI RERIMERYK K EEB T,
(4) AR PEP O DITERSE A N & AL TUARER OAA, FF 3t —
AR Mal, ERBA KB NI (RBURER S ) , SR 24
B K B BK , (RS FLSK T o
(5) BEEAS RETK el BEE RN, ERBILE AT/ D, FER
AR il MR KT ATP JI82 1, THMEM KBS R E
TRBIFIRE AR ATP A IE#5; A | T4, KBS R HR
DRMEMREIKER, FRAEANRRRERS, SRREHAM
WK RIS FLKTT, BB BIFE S WT SR 51T

]I]]
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£ paun A] 253 ArP ]
WMBEIKEEEXR,B B8, SCREFTREM nl R ZHAHE
MR ERJLFL LN, BT XREGTHEAMNERER KR,
WINZEGTHEERNE N, BIREE anl ST EE
IR K EDEREF F WT MR TS (E R, N
EIEHEE WT AR IRRRZ 1, D E#.
(1)BEREN S FE EHih
(2)H,0 WEWEE.[H] 0,.CO0,
(3)EEOMBEENARNFEH AL, EERQMUMENAXFEH
S EE
AR, > o A
[ﬁ@*ﬁ] (1) MEERERETEDE, HEAXEEZHENS T
MREFEETSHEARKEEMANER, VRTZX
Eﬁ%\o
2) JERE T, H,0 SRR E BT, BFHZ A NADP™, F
b4 A NADPH T B I EEFIR B F H,0, AE'H,0 §97A s
FZEE—RNEE,HSBEASERH#ANTDE GRS,
FREEREW H AR, LOZE AR T HEETRN, 28
AR E—N RS ENABRRN H] 923 H ARxiC, AR
NGREE T AETRE BB~ 4 [ H], Tk
FAAER T H fRciEE Lo RERBA[H], BEOU
ENRBREHRANESE H,"0 EFRP, EETNHBEY
kGRS, BRP M H, 0 B K AR~ E T"0,: A0,
HH0 TEEBETRE=ZHEHA H,0 1, FBidEERT
R —MERTHEA CO, B, R B A N0 fRieNSEE
0, #1 €O, ,
3) IEEETM, IR T RIS EEOMU BN NS,
W @i R EQ@ AN A NAER, BRI & REHNR G,

WEEEEY mparEmg St a AR T RN BB EE

i Ry g B
C.Co, ER N (CH,0) :ﬁ:a@& C.H,0, Ezﬂ&
—BE& N EL
N B AR BETER S R R
0. H,0 0 H,0 (0]
: PoE=me FEME :
(CH,0)
SRS R STy
H. H,0 JerE NADPHm(CHzO)%[H]
T N—PIEX

BRFR

————5H,0
E=mEr



