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D. A KM AR R AR T H E LR

[#%%] AD

L]

[aHr) 1 TS A, iSahTERA M AE T FhEE & RE S B bR B R, T —
LRI RIAN A | FEBhAE A3/ (Bl L R ot O S5 R R T (R S A A i B
B S B TLHCRE AN BE £ 53 A1 45 25 SE sl B (1 M X HURE , 4 FH M BURE i L s BRI AN
A8 P BURE VL o

2, WRERFLARARIEA: AR BESEE AR -BAME, MLERCEE
JACIT 0k AT, 25k - B (6 J EAT A, AR HL B A 3 b b A R & AR
FEA KAl Tt o i

3. WAE=F{LEEEE.

PERRY AL At l, ARG, SR X N AR B R T LR T EA T 3,
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A T

B P o B AR R 3 ) MBS T M B RS A I SRS 26 K, ASRETLUIE
MERA 26 B, MARETHH HKBFIESEIHEE, B R

C. A AR LARY (X Py e S IR B B 00 oK o is R, WA RRES 10 A8/ =ik
B, R M I NERIEFES), C Bk

D. R+ £ -ERgatE, AR THEICER T, B REFEE PR
JBF b g m R gy, D IERS.

#ik AD,

| @=1iD ]

20. MEMEANRAIRIGR B 5 4-6 RN, AR PR X ReEika - REINLRR, 2417
TR T4, TANM cp b R B U AR 1 . BN R TRTE X Qe fh vl . I
B REFOLEAREMM/DR, PARDOTOCHIRHER (ENER XRY), ZARGOITOLH
HER, (FEINRA XOX). HZREM4E Fry, FOlEREMARINLAZED, 724 Fre A RERT,
FHIH KRR LM ( )

AL Fy R AL BTG A 3 g

B. Fy vh [FIIRF 2 0 5 0 AT o B LA 174

C. Fip SJUR AL @SR, RSGANMTE S A b 40 At AR E]

D. F2 1 R —Fh 36 M L BEE A 11/16

[%%] ABD

[T

L4 ) M ARR e % X Qe BEbLATE, BN DRAFLIMRE, Poik
ZFEAE I F1 RSB L XRX . XY, XRXG, XOY, FiEHLcAt, MEm T A a5 Lt
A XR X X=2: 1. 1, HERTPAERRREELEHIR X XO: Y=1: 1: 2.

[iEfRY A, di200Tal . Fo Rt AMRRG IR T 2 XOY #1 XY, AECOERN, R
R BT R, A TEHE:

B. Fi[EEH B RHGIA XRX: XY: XBXY: XOY=1: 1: L 1, WERRHaSENA
fk (XRXS) Br i 1/4, B IETH;

C. Fih RELFEMA R LA XRX, T AF—% X Qe pEHL SRS, W% Y
(E SR i AR, C #iRs

D. B % FUOLM R ERE XRX, XRY, XOX, XOY, XOXO, FFdAputtih
2/4X1/4+2/4X2/4+1/4x 1 /4+1/4x2/4+1/4x1/4+1/4x 1/4=11/16, D IEHfi.

ik ABD,

| @19 |

A |57k
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21. FURIRBCER (TH) BRI TN LA A ani, sEmEstamiCsidsemer, SRk
R, PEIER B TH S8 1 B, FIE T 2 i

ES i
- - i

— TRH ——— TSH i

]

(1) FEARWH, YRS RIRZ R, MaEmerd L L 2,

BE 311 ] 7V N Py, B FICHE TE(R - HURIANAY 20T ER], TH

SRS, THARR TRUCni G, #os T RRUAE RIMHCE O, SEEW RIS

W T B G AR ATP HR L F il o SRR R R PR R (R B AL R .

(2) Mg P TH #ER e, 2 T AR RS, TH 5 4R

IR AR, iZid ik, Fik/ril TSH AT 5] TRH A TH AQIHFE, JLe5i LRt

ity .

(3) TH OGRSt T E =AM R, —Mok TH #EATRAGER A, fif)] TSH 3K

Wik, Mif s =Ry ER S PR A (R A A TRH (R YE, M
TRH & TR0 B E H .

[E=x](1D @©. WMz BES. RilHR)D @. R R @. A

Ik A REF AL AR

(2) @. 40 @. TRH H TH (A5 R4 22 16

(3 @. BETSHIIAWR  @. MK

[i#H7)

[A#i) |, A BT R 32 a8 — F M AR R (LR e

CLENLEAT, HER M SRS ), DR CESHIE ST, R ) — R

W FARRHE R o

2, FEAIS, T LEARA A PR I R R AR O TR (R A 7 HOR IR, (R R T 4y

AR, (R Iy A Y R A S i B, S RO SR R A A

[P WG A, X AR i iR AT

[/hial 1A% ]

PEEFP AR B DL R(E SRR IR AE T ISR RIER, MAann AR IE S B

Frl g U b, A A P . IERE T, WAL SRR S i —

S ELIABE S AR, — B &k ATP, i+ uked LA UL R Bk B AC T B R ATP

PLERE, W ER EA FO A LI RRE b  HivRE .
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[/hinl 2 $i% ]

Bl Y TH e RE i i 2 B fediifil F iRk (5520, MTT4Ers TH & &k E,
X TR R .t TR S A TRH A0 TH SRR 24, WA i
TSH 0] *Z | TRH 1 TH (145 .

[/ 3 iR ]

TH I (A 53b TSH,  -J7HZA SR+ TH AL A, 6] TSH ZEFER) 4L, M
U TSH W& Rk, (L arie) TSH Wil 55—y T & PR A 40 B TRH U E,
M P TRH A AL, (R PR A0 i 23 A ) TSH 30

[ Ay Y AR AR LR, e A PR AR O R, BRI T A
WERATRRLRE, BT,
22, BUHER KA O WRERIC, BT K% 3. SAZHERT, KAH O W E B, Co,
WREW R P BIEATh i CORATL 390umol-mol !, J& PRI G S 1 H s SR iy B 38
[M#. HZERE AR (LB 8 (Rubisco) £—RbiEft CO. [ E M, TERIKE CO%

(£ R AR B Y CORIE, kT COMIREDE. el T3 &

(1) FAZANRA SR, fF Rubisco ML T, CO#EMEw . . dEmi#es
AR, BERRAE i

(2) KA TR 1 22 L CO I HCOs FITE AT AE, KA COMMUE AR, 3 BRI,
AT LTI 1R I EAUBOK AL, P HCO W SR O “a

fash” o “HUMRTEERT 7 Bk “rHagia” ), AREPRAFRR Gt ATP 94 HLL R

Eii Rl AR AR HER{E

ATP ATP
1 ¥ R
HCO;'—%’ HCO:- —6—}1{:03——- oy, D, ‘%Jif
ADP+Pi

ADP+Pi
1

(3) REAAWIEA B Fh CO MMM, ML AR 2. (L ALY, BERIGRECN
AR LA (PEPC) T HCOs ¥t AH ALY, ZANMEL - RINMI B, RAHEAM
AT AT AU URE L COo, 4215 T Rubisco BTN CO2 I
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v i
:XADPH I\ i ' NADP- NADPH
PEPC ! i

_______________ i

]
"
i
1l
(]
]
i
]
[
l
]

“ - Pyr

"""""""" L """"%é%#%%ﬁé%""""
PEP: PiE=IABINANAR; OAA: agatz%; Mal: ERER; Pyr:

D& F CO AT TR, PEPC 5 HLRE 135613 G BT B A

F7 W “%T” ) Rubisco,

@ 2 BRI, T 2 BRI . sty Pyr §675 % PEP

1R T (B “MRBER R S “TRER I

LI B TESHU A Lk COLVRGEUR BRI ASIL TR R AR, T LU

BA.
(4) EULSEHP R R TR, Tk R AR, LUF s
AT ;

A G HCOsHizE A E, 9% HCOsMigkhae )y

B. SE 4 PEPC E[X, fif) OAA )6

C. P& HPf Rubisco HE[H, 158 CO, [E5ZfE A

D. ¥ COIRAEMLAN A IIE DN 3 AAS HL A& LWL fry b

[E=E]) (D @©. =peitaty @ WM

(2) @©. Mg @, WRAER YA ER

(3) @. T  @.NADPHAIATP &. Wfg  @. FfrFnis (4) AC
[i@Ebr]

L7047 Y JeE LR OB e R RIS B (1) YR Bi: BB fant ik KR, e hk
ARHDGHET EHIAR T, LA ATP B85 B

(2) W SLRE: SpPTEmt ST T, 38 — SULIRIYE EA Cy MR )IF P BL. Tk iy
W [ 2 Cs A6 BRIy LR ft[H] #0 ATP.

|GNERREE ) |

HATER MRS RN R, CO #5[F5E AL — Ak &9, BEMHOL 5 B, il 2% A4 fent
AT

[/ 2 i

ELRTrEl, HCOyizaHn 2L 6 ATP, W] HCOy & - 2iliid - 2higk iy, Tahish— it
VR IEIE A, 1A b HCOy ¥R e f5 i P4 B A b o 123 P8 v 0 LR o 75 2200 ATP
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FH PR F A, b 2gfhch i) ATP ot & 1F H B it

[@NERRE D |

(UPEPC £ 5{ifk HCOs+PEP i 2, #iW] PEPC 5EHLBR W32 7 T Rubisco.

@ 2 BRI, A7 e G R NAR (Y& ATP Fl NADPH, P il Pyr $75 4

PEP {5l F2 75 B HHE ATP, 589 &b dhi Pyr $%48 0 PEP el F2 )& T fik SR .

@ B L S B A IAE i CO2 IRGELH bR A 4% AL LA SR R a5 BT, AT LA A R

fr FBEEAR

| @NDERES: )

A, MUSHPIM HCOs ¥ia i (25 E, 1998 HCOs iz il /1, TTLAMR i) & U I3k

=, AFEER:

B, HUSEfEYEY PEPC ZED, IH] OAA )&ERE, AR TR 2 e, AhEfe i

e & HIACE, B AREEE;

C. HUEMIM) Rubisco FE[N, 158 COx MIEREST, W LMERHESERBIEER, CRFa

AR

D. # CO2RAHUMHI R AR & IEHUB Y, A — iRty o Em ek,

D AFEEE.

Hik AC,

[ 505 ) AR AR ARE AR LR, BESAY M@ FRRINES, BR8N

WTEEK R R 4R, 4R BT R RIS B, R A B4 & B i AT 4

B R )R

23, AR YA EIEAEEREN S . N B BORRER e, B

peAng e S, i AR AR Z R, B A I, RECAH YA R AR . [l

% T e .

(1) ANRFRERAIN, FEE ICHRaa s 17 BAREEE LR, HEERA

FAFHNF . NEMERE R NG . BEREA

.

(2) =AM FERL TR EERRNIRARIY L —, EHEM = RERRA T —

PhEF, AP HBLAEE, X H AR RAT I FA T SAIE 48 A A = R R R & — Pk EF

4, RHEA ST TR Bk .

Jridis AL =30 SO MM I BN Lo BImE e R E R R e e R TEE

SR, MRS

PULE R 5

(3) NTHBEERN=ZREE, BEARFRT EEhlRe, Bteh =2 K81

e L, AorEEeE R T .
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=R FEEE YR (kgm?)
2f 1
14 24 534
A =20t R 8. 07 12. 24 12. 24
B: CRM RN 7. 65 6. 43 4, T
C: =Z- &+ B 5 8. 10 12. 43 12. 78
D: =M REHE 4. 89 4, 02 3. 12

e FFAE MY, BE EE. TRE Rl
SR EIET R, BREGESL, T b SRR A R o S e A

(4) RLHERRFEEs R i, TR =R AR AR MBI, W) EARHU il

i 46 i 3 fE CLERHE =R IR RE A (R (DX I, D A S0 [ B R ] LR
EEESc) B 5

[&%] D @. Bh7wE. e, BERES @O Bk @ WE

(2) WH=20rHBEsnE, JTMsEn ) ER &

(3> @©. LW ©. DA =RH KN AYRH RS T RA

(4) @©. FiEaEF s @, wENE

[ &4

[Aprd 1 PRk, SR8l KEd, iR, LRen, LRER B EL T
A TR B B A i

2. WA RABR TR M S SRAE N B SRS OB, IR RS Rk
R e fEHEMILR . X5k P SRR . SR AR R R AENRE 5, B
Ae 1, AEHRAE TS

(@NEREES D |

AR, TRAH, [REE, RABEMEEENE T, ARHECRTREE, 20
R, AR 2 E LR A A7 2 SR, 0 S REA MM LN, IS
KR A

(GNEPRES 7|

TR 5 B R R = R KR AR, ATl P IR T R, A R
RUA 2 ROE Y R B AR b b e e AR R R, R LA TR BRI s, =
KR AR, bR R R A K.

(GNDERES |
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HEEAR T, D AR B H S50 REME, WIS 7 =R R AR, R AR

WAh, TR T SRR R R A .

(@NDERS D
RS = I NG AT AT AT LTy, BRI U, MoKy =AM BEEAR T, WH
ST I AN TR

[ S0 ) A% EEMAR L ES RGN, BES AL ERNLEE IR
IS A R, PRSI N FE R R RE AT RRIZH TSR I, T AR 2 o) A (1 v A el
17 .
24, PHB2 H [ FLA7 $0 20 e 589 8. £ P o S D4R A 5634 PHB2 E (5 i\ 5 250 41 LR
FEAIGEER, T 50 Mk R S5CE 1E o 3R I T i 8 A A R 2 B 7 371 CTRTRR phb2 368D, KA
0. 9kb (1kb=1000 fREFEXf), FIAIAGHELILIZER . B R ) .

(1) NARHR phb2 FE[A], #EHGZENTI IEA LU RNA, B4 ITFE#$F] cDNA,
¥ FAE A PCR SRR, JFBTE— 445 SRS Ak % B i &N

(2) B 1 R A s B, B BRI 1 R 57 A S DSRIL RU ML R . u{E phb2 BE
B GZERFFAEGE R REEERA ) S CamiEss, 409 phb2 5 E b

g GIPN it BRI A R A B R ) e 9 o 20 23X i A RS AR D 17 phb2
FHe R R A AT, AT (31 “E. coliDNA JEHRG " 8l “TJaDNA 4%
fE” ).

BamH 1

FH R R o) Aty By U0 5 470 Be DA et

K PR B R L 4k P B B R
] AJAGCTT G|AATTC
Hind[l] EcoRI
TTCGATA CTTAATG
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‘ CAG|CTG CTGCAG
Pvit [l Pstl
GTCTGAC GATCGTC
G|GTACC GJGATCC
Kpnl BamHI
CCATG1G CCTAG1G
ETR T8/ N TN )  LVAN
(3) $ALAT T CaCly Ab3 AT H B AN, (53 kb A BbRES, PRtk
MK,

(4) NSl ) (9 KB R £ B B0 W BRI ek LbAT R R, BOALRINE A (43l
5N 1. 20 3.4 HFHERURKL, A (2) TukR e RIS TEY), BUne
HLT RS, AR 2, I I FURL (ROAT B H (10 R ) T A kL

M 1 2 3 4
f=t-=iR 1 1
Tkb | —
Gkh | T— — — —
—
4ich | —
2kb | e—
——
1kb | o |
0.2kb | o—
2

e MONTER D FRANERES Y T 0. 2kb [ DNA 474kt R I TE B
(5) KAk 330 PHB2 4 | LA— ik LR N B\ 5 U Sm Mk #7301, 597 24 RIS,
Kri s T4 ) OREERE 3) AR Mfanice, goits R4, iz am
1) A 9 240 L 184 T 1 R A K A L L 40 ) 391 1) (4 “G,” 2 “S”
® “Ga/M” ) .
MHA(; F2HE)
=

T Neh:cl SIS

g ig B T
=
£30
NI 29

0

‘ &3 53]
7 [EHAEIEGHA. SHRTNG,HR 1 GyMETG.HOM

[9) () WEE (2) @. EcoRT @) Pvitll (3. T:DNA HHEff (3)
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BEA (43

(5) GyM

[ ]

[47) atB R & A REIRE AL, ER s P L7z =R 6,
Kpnl {EFURL_ LA MABEYIGLA, Pyit Il BEY)JEIR13F K b

Bl 4 41 Gy AN S SRR L, i G BHAN MR H B g .

¥ HER NS A Ca® bRy,

(GNEREES |

FIF RNA k4% cDNA Bl FE R il i 3.

[/hia 2 AR ]

W38 E2) FRIZE TR AERER 5, A RRER RS AR Zh TRIE T 20, EhREE,
F 21T T ZFhIRGIEE D A, (BT Kpnl TENURE EAS I —ADEEIAL A, B CARIZIESE
EcoR1T Fil Pvit [T P Fp A~ [a] BRI BE AT A7 41 A4 Pvic T IIRE U075, LI 1P AR, Fibe
FIiR P IR AR, FEi%F TDNA EHERHERM A H 8 HE.

(GNDERS |
AL ] CaClo AR PR T A, (A IR AR A A DR, LR md b aie®.
[hiEl 4 PEE]

1 FIX SN VE KA SHR R HHEENNFRE D, FtRSERR, RARREET
H SRR, 0 F ) EcoRL A Pvit [T 4 F 1) d) o 41 b el 0k 5 4 3848 & 8 ORR H /9
SEHP&AANT, BT phb2 HEFE /R 0. 9kb, AR R Lk R BV 3.

[/l 5 3% )

ELAE P 4 o Gy IR S Sam a2l iy Ga WI4H e H ORI L, BT Gy AN S 14 i mp
LAE Ga 1, fi Ga SR 41 3% A BE4E 58 iR 23 24N G, [RLE PHB2 R (1 REZAE A+ Go/M
1.

[ 2y Y A e TRE RN, 7 B 2k ar o AR08 A 3 [R5 N A fr
EStAr o, 28T 0 R IFEN DT ek E
25. KRS N AR VRS, 1EAPTEE. DA DU KRBRGT RER W, X, Y, Z,
X IR A R PR IS S R R IR B T (B BE RS2 N 5L 3. [MIE T3
]

(1) TR AR, Rkl A HIATE R 4= 58 , FFE AR
. B W S AERAL S KSR, FIEHAE, FRRIEE B

(2) RHABUXMUANRBGEFEHRSH EREZ MG EXR, FRARMET T R48%88,
KGR FIHEL TR,
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e zizzscom ud g REATRA

il K KA Frif (@,

Fd w X ikt

$244 w Y 2 3

%341 w zZ “@

Fad X Y 23

B4l X z s

AR Y Z S

TIRLE RN, W IIRGEH RN S 1k R CE AL R I0E 1 M

—HBHIT X, Y. Z R IR RGN ek b, BRAGIEE 4. 5. 6 =455
M B A28, WS4 P RBUE S bt . AR EZE, ROAERMEN:, Hlll
R AR L LR 5 4R
QFERTE X, Y. Z WK FENITER —X Ok b, E5A
@A X, Y kg REER - Ok b, Z Mk REE Db g id b,
RN
(3) HaEE a MM DhRE R ALk EE a SO b BHTUACI, RBIE W (R4
= a S B OsCAOT Ay i R B B0 (1 B4k, 15k mRNA _Fwef R s BUAE T Ak B,
SEEEH KRR . WU, 5IEN AR I mRNA ML, RAFERHEFH T
mRNA HH] g AR R AL .
BHE] (D @©. BA

@. @

@), g HRERH=3: 1
(2) @.Y.Z @ ZHERE: Ead=1: 1 @. § 4 dHt: kaH=1: 1
555 HIFNER 6 dlgkit. HEH=9: 7 (3) # L FIBIEATHI
[f#dr]
LA Y FE A E I el : (TR RR RO FRTARS A RN A S R e A
TR FEMEC R, RSO R A RE R 4 2 ) (R, AR RISt 4 E
SRR O .
(@NORE=S "3
KR HEFAR B MEAE, RIFIK AT 222208, RAGRR 2 B R ATE N &30S (BTIEA
28D, HELE, b bRIEh . Fifksn W (Batalis) SUFE Al St KO0
W3, FURRET, AEEN R B RE RS REH=3: 1.
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| GANLIRRES (3 |

i RbE: W Xo Y. Z BUOARIENBRYE R T BRI IR AR Sk, B8 L W, X R,
Fi o hyikagnt, SE0] W R X MR RapERE Rl SR 2 A W, Y 4, B3 W, Z %,
Fi S9RBERM, Ui W IS 2R S Y, Z AR FE—EE, B8 TR . & W (X0
BRGMSEE N a, Y B0REMERN b, Z MOIREEMEEEN ¢, 2T — R BR AL B AL A1
A Jiesrnt .

OETAER X, Y. Z Bka R - ek b, W 4 405 X (aaBBCC) xY
(AAbbCC), Fi#:[EMy AaBbCC, Fi™/EfYlCFA aBC. ABC, H2ZJE1X Fally 1aaBBCC
GRZEM ). 1AAbLCC (F&RNT), 2AaBbCC (), BI&En: fR&gn=1: 1; R SH
FIEE 6 HHLAYSE Rt RE=1: 1.

@F REE X Y FRGH FEETEE ek b, Z RGN EERTE R/ g Bk L,
M55 4 4129 X (aaBBCC) xY (AAbBCC), #5i5 F—/hn| X, Y. Z [k 3L K3 TE 5]
—Xt et ER A, BpgRH: dR&tH=1: 1; % 5418 X (aaBBCC) xZ (AABBce), Fy
YA Ky AaBBCe, Fy#ERLFRE, A a 1 C. ¢ 0 LAAT (141G, P44 BT, 1%
JEAR Fa f5 6 9: 3: 3 1, fi Pl —xbBatk S RAi G0 gt RBONIRERM, W Fa (R IAY it
e =9 7: $ 6418 Y (AABBCC) *xZ (AABBec), Fi2i[H%N AABbCe, F ™/
BT, By bAC. c TELGTEHMMAS, FRARYSE 5 AR, BEH: REH=9: 7.
[/ 3 VAR

SHTREE AT, OsCAO! BEPIRAL R ATAER 40, R mRNA b X7 s a4
A, FRTREEL R AL RAT I, 0 PR L Ak BE A R

(il ) ABS G nl LA e, 5 AT IEDN B0 20 B TR DA B 1 el 2H 508 TR AT SR S il i
FEA R OCHERARYE 2 2 S U0 R A8 SR BSL R R e A B, PR & R R e 1) B
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BEGRELEFNTREFTESEEENL. BET. ZEFN. =U—K. FREESFERAN

HAFIRSFE. SERSETFICR, ETFHEMLE (Rtk: www.zizzs.com) FHHIEARFEEER

rERE, AFEHAESEE 0% ENERPHMERRK, A2EHEE. BERKTEEE—
=R

NFF—AIEFREERR NN EETER, BRIBERREEZELHES: zizzsw,
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