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mBREHRER S RAEREL, Hh @B —ABEFERE LA PR,
“47 BABHLERSRBET mE PEASRYRSTHEE, WRERT L%
FolRipmpb g Al s, BAEmENEK, S, BRAINFRBARLEAHESF
iS4z,

LR E - OB R G AR, RASYEBREMBHLR “AHERBER, &
MBEAASFARR, YWREERK, BH. GRRMEEH B @R F AR,

A RER B RN TR AN L L,

M mpsE 5505 TREBCKERINEBETHE, BREESHBARBNETH
i# Fo B G T BB ALF B

Mt s R R AT A KB M S TR FTAAE R RR R
LOE: BP0 2N

HpmpARAXTERRERARAE LT, RAARY “H7, “£” %
— i, Ak B R MR A FKE Ea A A £,

1.1 {HAREE

1.1.1 #HRaEEME AR
AHE, LAKE, RRYE. EWEN. B, ARRURTYFES.
(1) B4 anf0An £ R AL F 4%,

My LERAY A St

HFHhE (cellulose)

B-1,4-D-HjR b BBy
YA HE (hemicellulose)

ENGIE L FEEXFHHEY

BEEERE B RARHEY

AREWE (WHEPTRAARRE HFETHR. NFrEy T
A1 4-0-F B A MR R )
SEYIR (pectic substances)
LFUERE R RE A mEHY T
B R R B
S L eV ER SR 3



A A TR R

FEH R (protein)
EMEE (MRE, exensin) EEENTHHEYT

(EFEMARKEED)
Cgalli S PR B EEY T
BERR IR B Y

(2) mpBEaR

VIR EA L MAEEA

ESHEBKEHR (glycine-rich protein, GRP)

BEHEBRMZMERMEEN

( threonine and hydroxyproline-rich glycoprotein, THRGP)

EEFHEBMERERNEED

( histidine and hydroxyproline-rich glycopratein, HHRGP)

EAHMEREZ AN ER

( repetitive proline-rich protein, RPRP)

Frjhi {2 A BB HEH  (arabinogalactan proteins, AGPs)

PR {A R E] (gum arabic glycoprotein, GAGP)

BHEH (thionin)

#EZE (nodulin)

#E&EH (chimeric protein)

e 2 (calmodulin, CaM) &,

(3) mpvriusmt HAERE. ERFIAVEERE. BRUBRIE. g-HHYT
B, B-HEBWELES. MHabEEm. p-ABEIES. HEs. RRT AN, BEMEE.
HELYEE. FRMGEMEE,

(4) HsEE (lecting) R—BIFTETHMBETEEL B S BUEMMIBEENE
H, Z540MEER I R o

(5) wmleAE P o5 i E (mineral element) FEERF (107 ~10  mol/L) %,
1.1.2 HpENT RSN

BLANR R AR Y MRV 53 R 3 )2 MIMI2 (intercellular layer) . ¥4z 8% ( primary
wall) FIK4EE (secondary wall)

HMHBER S FZRYMAH R “&L” BB (Lamport F Epstein, 1983),

NV AR PN L EE BN ERY— A ER WA LM e G MRS
TS, BRIEEFRKBRE ARG,

Fe M, SRR AN (R R N 4 A SE T I B TE R AT 2 S B B R R (e R 3R
TAHLZBRER, MARENEEGE BN, XITTANER P, MFL2R “%7
(warp) , AT TEEFHHES; MHRRE “4" (weft), THTEFEHET,

Wilson 1 Fry (1986) XfgHi, KRR U SBEGEFERAS LIER “W
1" (latches), FHIIALF 220 S), BHREHB (wmover) B, XA “HF” MIT
IF, FRAWMSLAMBRENLZEES), HmairmimEEer,




AL £ TR AN

1.1.3 ZHREERIThEE
(1) BEMETH S
(2) EHmBERT X
(3) HLMAIME B
(4) B5fpzhab

1.2 [RERK

JRA TR (protoplast) . EHANAAGT . 40 MIRZFIRILA K.

SR (cytoplasm) : JRME. MUZERR. PIEFRS. HME SRR A0 AR EH M.
1.2.1 4AREBE ( cell membrane)

IRFRAEYIME (biomembrane) : 235 F NG AR O AL BA —E S AL I RERY
it PN BT B B ) PR o

JERE (plasma membrane) : JRA: 5T SME

& (endomembrane) : ZHMIRS AR,
1.2.1.1 ZARRBRAYZE RSy

(1) BEpg BEAE. BB, WMABMHES,

(2) %éa HMEHEE (extrinsic protein) , XNFRAMNABEEHRERAEH, HEEAER
BH20% ~30% , ZIXBASHBREWFKEEER, BRAFRKYE, SEAGEAEE,

WHEEH (intrinsic protein) , XFRAMEH . AEHSEESEH, HEERLER
70% ~80% , XXEAEABEEZNEUKEEER, BSBIBGKEMMHEIEN, HFHE
ARIRERE, RAMETE

S E (anchor membrane)

3) B TEUBEBARBEGEXSGTHRENRE, AhdRBETEN
2% ~10%
1.2.1.2 ZFREM IR HEA

WEVEHAEA] (fluid mosaic model) S. J. Singer ¢ (1972),

S. J. Singer AN, BB ZRRBBERM S FHR, BKERIEA, FAMELEE
Hh, BEERGS. BEAARYSNAGMEBIENFHEMN, AEEARMTERIERT, 5
FERR KR LI REE (MEER) ; AEEARNERERESTZE, EEFER
FINShEE, DHANBREKER SERFUKEWETHES S (WEER), BFEERE
Z%, BAEZHSHER.

TANBRAR R RS B XTFRYE (asymmetry) FIFZIME (fluidity) ,

FERIARXFRPE (asymmetry) : RS FIREE H A ITTRYE . BRIEXU T B4R
APCRE, MHEENLL PE R PS K, HEEAS, AMIMIBIRR EEFE T
B. BEANMENBEER NI HAMRARES. BRI A TFRIEMAEE, TEE
HRE TR, B OA ERAEIRTHRY:

AR TP HIBEIE E R MEERR B3 . Mimizsh . Bifkizsh. £AEB3%, MEBES T+
FERF BN AR, BIENREERE R, R EMZAREL. REREASHEE



M ETRERIE

s S S S O s
e e e e R

7 —E KA Y #E s .
1.2.1.3 ZAREBR&IThAE

(1) %A

(2) shFigsm

(3) deEd

(4) B aAFEARI TR

(5) RS

(6) #FiaA
1.2.2 MER

MIZF (cytoplasmic matrix) X FRAMIE (cytosol) H5 40 M Ik o 1O o € ¥ A i &
#ar.

W KA85%, EER 10%, ¥ER1. 1%, J832% , HEREMANYO0.4% ,
THA 1.5%

B AR R

FEIEE: MR EZEG .

WS G . BB . B, BB SR, BENER. C, MY
PRI 4H ML T8 CO, F ik 72 45 AR 7 2 A8 I P EA T
1.2.3 HNIRES%

WA Y ( endomembrane system) FH 400 35 BEA SO TE S My S . ThRR EAHSCHYRR
TE2r

(1) AFEW HEERAKM (rough endoplasmic reticalum, RER),

YR AI N R (smooth endoplasmic reticulum, SER),

MNP A R EE ST, RER A& B, SER w4 BAEEFERE,

MEASME By M MBI SR/RERMER A, IR R RRE
Ax,

(2) BERAK SH5HMRSWERM . SHAEEO K-S B UK 40 MR 692 BRI S
TR R TE Ao
1.2.4 43R

HE . MRS 4 3 MR QAN LR B R SIEME, FRVHRER
(cytoskeleton) , HLFRAME N IR Z S ( microtrabecular system) ,

% (microtubule) | %% (microfilament) ., FA]EF4E (intermediate filament) #EFFZH
MIEAR; S25HMEB[NES . FEANYIREE; GRBHEGEE.
1.2.5 ¢AjagE
1.2.5.1 ¥tk

LA{K (mitochondria) ZHW . SR ECH O MHMIAE. HONEL], PEW N %
AP RUE (cristae) , WS PIBER AR K M, HH TIPEREE D HBELN. —
RS RIF IR RN, SRR EL, B EdhE, NRAIRELRE, S8ER
2, THRERSMNER 28 %, MPRAE AR TR EMTHNE L, ERETIUER



A A TR AR AR R

T ————— " -
R A s

e AR T 43 A AV S AR BRI /ME, B ATP SR &K, MR ThRE 2L
ATP &, FEMRAE AR s TG S BER L R AEE AR b o 2ol SUFR R AR 2
RN,

RPLAPI R R 23 2, BROVEEA] 25 [A] (intermembrane space) , HAP A MRH R
B, —BERZEEEAHBE T, NEFERNT.OCENRUATEREEQR N EWER
(matrix) , HrpEESME ZRBRIEFNEER, ERNEREELTERS T, EEPEEHE
IR DNA 53 FRIEHA, DNA Al F HSMAEARMER, B ACEENEARA
BEL, ARMEARASRBEEERY 10% , BB E—2¥H EHAMRES.
1.2.5.2 [k

Btk (plastid) JEAEH 40 HAEA XRG4 MRS, 4 B A (leucoplast) |
A Gfk (chromoplast) ., H4%{K (chloroplast)

HEE: AERERE, AXAEVRBRRB, BRI B R W] 28 S 8 ek iy
JE¥HMA (amyloplast) . ZEE{K (proteoplast) FN¥EHi{& (elaioplast),

A (). BE-MEARASRBENHE PENHERNRE, BFEETR
PRRENARPBELANERE ., ¥ MR, 2ERESEERA/NIE, Ak
RIBEA B T R IERB T8,

MK, REYEEREEERRARS. —RERTPHHEE, EXEIEANY
Bro MBIEAE TSR K. ETYEHR, GFEEAR (530% ~45%) . gk
(520% ~40% ), & (58%). RALE (5 10%), HE. BHEBRMERAES
(A 10% ~20% ) o M&R{&E AT (proplastid) RETHALH . M &R 14 iy M4 A B
( chloroplast membrane) . Z8#€{& (thylakoid) FIZ R (stroma) 3 ¥4 K., W& &
H ) DNA FAZBE(RR wiS A B H SO EHRWER S, HREmE Rk —AdR
H 8 FE AT
1.2.5.3  #Z¥EK

BER (ribosome) REHE AR (4 60% ) # rRNA (5 40%) 4 6L H 5/
K., EREBLCEH, BEBRAHAHEE, ZHMET RER &, DRIFEFHKR
B, BHEARNEREHE - RKREEM - NMIERE, BEEARHRPEAR SR
Pl ZERETA RIZNEEASH nRNA 43 FHE BB R EZREEE (poly-
some Y, polyribosome ) .
1.2.5.4 BiEGE

HREE (lysosome) B —ZRABEAHNE/NOREW, WEEEAE. 5. &%
FRERSE L+ RHER ME K AR B . VA BEIR N oK AR AR V] LIREAR AL N K> TR, AT 438 th 41
RFEAMEKIRTE . BEFRY, FMUBRFA; E4EF2HEP MG SFHLS L,
EEHAR S B, BEBGLKGRS, MRfelRA Bk, BPRA4IM “H¥%” (autoly-
sis) BA&.
1.2.5.5 ik

Mk (microbody) J2h—J2 B R BUAT B AU BRAR SEHLAE , 2 P I 60/ T AR
RIEREARR], BRI i A BEE (peroxisome) HIZEERRIE (glyoxysome) , Fi#H
WEA CBEREAB AT S/ AR, & IR S Gk, Rk —isg ekt




A8 4 AR IR IR

., ZEBRAEMEEYF T AN, BRIBIHRE 8-Abk. ZEREHFXHHERE
R NEL
1.2.5.6 [EBkE .

[EERi% (spherosome) XFRHIA (oil body), ZH—F (BHE) AABECHKIRE
s, BETFHEN, HASEESNHM=ESER, Wah K@, FE0m
FHE R TFESL . Fobdr, SR FagEet, TTRBBH®RS 5SRENED).

1.2.6 A%

HHHIR%E (cytonucleus) RAYEEY R DNA FE7E S EHIMZ T, ERAMEE.
Bt AR EFE BSOS AR SR B ER R —, HAL
MR AR . B, BRI A .

M (nuclear membrane) HiNAMNEIZE AN A R, FMES AR MIAHE Tﬁﬁ%ﬁ
T, WEEWEREE, FAERNEANGE -EEERMKEH, HEAZE (nuclear
lamina) , W2 2 (8] A BE[A] B (inter membrane lumen), #E FAHF LB FL (nuclear
pore) , Bifl b H—HEIREW, RARIE S, EEREWIMIFCHNEE, BAK.
mRNA | R SET] DA HdE L .

Y (chromatin) RAIMUZPBEYHAFAEN FEER, HEERTE DNA fiE
B, a8 RNA, 7RI WA, SR & CRNE AR EREAR (eu-
chromatin) , FHMAEEHYLEFEFRA RYAE (heterochromatin) . 8 Fi7EA 22 70 240 T B
SRR B R A AL A Y €44 (chromosome) , TEZMZLEHA Y WOV R G, WE R TEHM
JAAAR R B BERT I B A R S 55 H . R T AIERIRERRSEHRRN AL, XH/h
AL RMMEER (AEH) 5 DNA 5B B 65 MR A 2B A /ME (nu-
cleosome) , 4UAEHKE S DNA #EPER ALK, Fik, REERREEDHERE, £
AP E B EEO,

#1~ (nucleolus) BETLHBEM/NRIK, §HKEW BNA FIEH K, ®&H DNA Al
IR VEREBRTREE . I ERBERR LR . B RNA A& 5. N T RBOR ik T B 4y 1Y
BEF. EARSHRERNAR, ¥ARREREWHK. b, B mRNA 257
PRIPER, LIRSS B RfEiE.

#FEME (nuclear matrix) ANRETEMPBIE, TIRHEDRAENER MRS, &
HFgMEgs, MAFFRUBIE, HhBokast, &7 MBS, BIOMBRE
HBRFFEP, PETHETFEERM L. BEREEKIXZE, EHEHE (nuclear skele-
ton) ZFR. HALRE B LR DNA BHIMER LR, SEEREMEARX,

1.2.7 #if

B RV AR R IESS . I (vacuole) JRBA( MRG0 IR FEIE, HhFow4ni
W (cell sap), B Y 4HMAE — N LW H (ceniral vacuole ), AT (5 35 41 B (4 FR B
90% , HHEBRKEAKSH, RETHEIVET. B, WL, ATEEED. BmRAaRH
Bk, EEER. EURSE. RIGEARAE YRR T, A% S5 HREH#TY R,
BEEX . RABERAYIESN,

;



Y e TR A

1.3 8N4

YA R RAEEE, BERAE—EHN, MY R A FAE o
BYUBR T B, FRPILEA (symplast) ; FREELISMGHOEE , 40RERE K MalmIBRE,
ARG R T S psk ik, FRMRIME (apoplast) o 3 B TE 254\ 28 JH0 6 42 1) 7 S5 A 4
FIThEE.

1.3.1 MaEZE£pEBHEN

Hull %4 (plasmodesma) ; FEHEFAMEE . HUEIE . HEEARSRAM R A4 Rk A8 IR T8
., Mula)E 22 BAE Y 40 M RRIE S5 1 o
1.3.2 Hfja)FE£HIThRE

(1) HRiasm HFEREYENYFREEHAWIGEEZ—, #6220 245k
RERNEGTE, TIEK. TIET, SREVKST. FE, EEZAREEYR,
BT 5 ] e AT AR IR RS . AR RO A BT, Il AR, t
FEH AL TR, SadMuLELA I ABERAL,

(2) B84 AAEIHEEFRIES, BRABEENEERBEEHARZER
HIE T EAE LS, AR TR EESNERB SREELAE X,

14 MEESRS

- M55 %E R (signal ransduction) BIGBEKEFHINRIEGS (BFESHA. SMNE
M EE) SHAMMNAEE RN Z B —RI 50§ R P,

ISR TR RMIBGESER, BELESRR, BAFESEERER
B AT SRRk
1.4.1 HasbRIEES %R
1.4.1.1 IRERIH

fuFEN, BE. Ky, BN, GE. REE. 8. vPE. &%
1.4.1.2 pEES%i#

REBERAES M IEE S MAEFIMRZ ARERE, B —FHE (first messen-
ger) o

(1) #4125 ¥fE5 (chemical signals) 248 40HUBSR IR RIBUE T BT BEZ 12
S5 R4 MR SO AR .

MEYME (BER. 2%, FEE. £KES) . HPERKEGYR (ERE. X
FilR. KGR . SHEEMEY. TRUEESE).

MEMLAE SRR MEE . MER, FREER0.1 ~1om/s, HKEEIAR
JRE; SR (air-space network) P HL, EEERIIA 2mm/s ZEf5 .

(2) HELEE YHYES (physical signals) RIGHMBZARRBME~EWEAE
BESEBMYHEE T, KN%ES. BES,

YR N BB PR . —FRSIEREE (5 AP) RIB A5 &G F KRB

o]



