FHOER

YIRS F A Y

()7

B oA
(1 FEREWEERFETIRL LB 200433)
(2 HEMEEELHEINS LK 100080)

3 EMEENESER

X BRI RS AR L ER E#ETT. &
PO B & 2 T MR TR EAE A, W+
(B B BRI EER) HEANFERET.
KT, BIAEYIR 5T (DNA,RNA, EH U K E
IR A ) B G5t R ZAE A, 4 3 2 v 3k
By KRBV E Bl Fe 3 BV B, I RBNEZ B
B s, 8851 R ENEEANES. RER
B EA B B AR A M4 PR P 4
W% B ZE (5515 T RS, B B R4
HR AETIENE, NP E B 4 B2 B BT 5T
B EERRKNEMESI % EYEHE ESRE,
AR 5 3 B0 o Bt SR ) A ) SR 2 P D R G AR W 2 A
. ANER LR R, H A Y AR e E
B"HRAR. —BUik, JKZE ERYHEE L, i TR
B R R R E. v —E R AT, B
RYHEE PR T . 1B SRR T LUE A
EHAE, T EEA TS REEYRER. £
HBEFER N, R R H &, SRMAESER T
B T A R B EUE LA T R R 8.
3.1 SFFHEmER

o LR R EG 20 FPEERR, BR T B/ H &R
LSk, A EF AT HFsRad, BmERA
EE FEHESTERGER, ENATRRREESNE
BHE AT —E. MRt Ed & F o TSR,
IR = AR heR. KR E T RAAE T RS RER
EREREATHE S ¥, BEYEENERER
FREPER IR, RIRE A RA AR EER
AL AT, RABELM DNA F FHIEZH AR H
FIRRGH. X RBRKE” J5 K A IE BOBL T JF 7K
ek LASR , 7EAE A Y12 UK _E R HH SR A X PR k.
IR bR EYRA — BT, KRR A WL T
Fl—-REYENARMLE. &0, BT B850
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IR IR A RETH AL HE R b

WRERBA P EREME—FHEOFNST,
AARTATHFHEAEMFE. ZSBBHAXHF
HOHRAE. AR T, 4= W) 03 B F R R B R AR 7
WEEE TR ERTEX MRAMR . Filh0, A A
HEHEEMBE IR TR FRATREREXR.
SR, AR A AR RIS PR Bk Y — IR R, R A
Tk i BRI VT RE R R B HY , T X SR AR B 7
KA IR E B 7 . RATA PR 75— R
KA BRI LA -

BECRBIRR RSO RIFX SR H AR
TSN BT 7 B B S R R B BT SE Xt
PREVHLS, BN F Y. FANTRERS B&d—
/Y, BRG] LABR B 20 JF . SERIT IR A, BiAb &
YRR B, AR B A2 1A M0 B KRB 45 Y 98 e
oa ey, R, Lot — Bt ElE , HBE T X FRAR Sk
RALIB R B —RE R L. ZE SRR s
BHRER, ARG B RBE. BRI
RIS P M7 BB, — LR AR T Bt & k82
K. IE AN BRARE M AL IR 2 R ) AR AL , SRR AR
B B R A0 75 1o FESE R ph O T S T B 20 B R
IR BRI RO E B
3.2 4F5E

FRIAARANFMA LY, K BRBEBE
HABTIR R B RTE shpLas. P RO A Y th e RO
WRSTEHAER. XEREETE =R
(fRI7R ATP, BIER=B%) 20 7. MIFRBABIESF,
INEERE, TERERI R RS R —E R E K ATP 2
T BR=BRRMEAEE S5 AUV IR — 8% (ADP) . ADP 2
ERTC TR K ATP, A REgk g2 R IEME M. X IR

= WA(KREYEYRYBEEEEER D)) (B2 K REH
B AL  EREE M AR E R
BB S = (S 6G2000077308) (B2 A AR E
& (AT :30170232) FE B B
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BRI N ATP 5 MM EA RS TS5 (LA
2) Bing. ATP 5 EBgE F, A1 F, MAEHRE
BREREHAR. TEE F, LERERELNENER,
i F, WEBR— S HREVEET , HPF3L 6 4
BEHRAR. EZEXNFRER PO, F—KRNF, T
k. HEF, RRENEARM ESETHRT
ZFRRAS shiE R ELALBR B, S BT e RS . TR 3
—EME,F LR —REHKIT, HA—A> ADP
A, WEENEM ATP, 75— M BB
& XA T Sk BRI BB (LR
RE, BT RE RO

ATP

ADP+Pi

B2 ATP &HBEARSTIEREE
[ B H B BiIR & BB R F, EERTERET.

ARESE A A=Y sE A Yy 245 (1. Bioenergetics and
Biomembranes ) 2000 455 32 35 442 T Y. Sambongi £/

XE]

T IR MU shRA. 1 2 B A B
T & A R R A AR X R RAGHER
2 MR, B SR PR B iz 3l , T ELIE 38 24 40 B Y
BYIRRVPIE. JFRA R E B TR R/
R B RS B o B 8 IO AR WU BB R
FEAAIR IR 18y A3 H B

Tuil R 5E ] B ek BRATAE , B R AR FEREL AL
HER L. YRS &R By ERE M B B ERR
A HRHNEs), BREEEYEHEHZER L
HERAR. FHERTTYEEPRBNZ T T
2, A 2 R RN IR B , B Wl X 2B
ZK I TR

HMEER AR PR, EE AR E RS
B R, 25 40 T 1 AR 30 5 T A e R AR
BEYHITT, Bt (chemotaxis ) . 3 3E # 2
BB L BRE S L. B R —RKEH
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fusmaRp B, R s TER A RA MR, R
H—RE B X AR, R — B R TS IO Y TR
R EEMBEER GHWEERN—RKy T Dk
HBoHEMMRS  BERL , ENHREILE A
E3h, [ R TE B0 B AR — TR s TR
MR AR A A & RER LR AF K
AR, BRA E BIRYI2 3l R 2 ) R A R R T
FEH—RFN Y AYE R
3.3 ERRTE

B3 ik i B 248 2, FE B R
BRNEAR, BITR R RS, 4 R EEY)
ZhEe. #eR BRI R SR, I B R E
WL MR EIZR. RN, A RE A B, B2
RERFEORE. A RBLRE—MEERTERR.

HMRHI TR T, b TR R E S e
s , vl LU A b S A 2R . BEE 4> T &3 hn, 7]
RERMI R A R - T R EE B S Bn
JrtEmR, HOE B RR AKX F=E - TS (X E
E RAER,T RIEE) . ZHFARRE T, A5
BB ER TR F—fRaTRES, MK
B UA—#, RE — N TR . B8 —E
W 2TV W, TR0 BT AR & R A T TR B R
HZE. LA RTINS , B T IE G M P
RE. FLLTHB PRSP =0T, AR T RE
N BT MR G E MBI #d: Sy 2 B
LR B R 7Y

MM TRAITHR, EHARTERZEEARAK
1. — AN B9 R B E R R RF S,
ENKEMSTEMEHEN. XEEARN—%K
G514 BT A B BB O R B B & LI B IR B TR
RS — R . BB —REAE o IRGEAF
TR B A, ENEE B —E R R &
RZ BN ERAERE. XUF _REWH R
BEMERTBRRAN =Z445H. REZ1EH
R =R WA REN RN E A, 2 AE
F R Y 2.

MR B R — R 454 B B R FRIUF , T
N —fEMBSR —BEFHRERNER. —P
I =Ga5ta , MIAT5AR 2 B Rk Bt B MER. 0,
BEENENE2 TN EARN=Z45W, REFH
S — T ARAR YT & BTG AT E BTN
MREALT? XR—NYEERTIBRIB R,
BECEA T HER. Bk, FENITBHITLAML
B REFRER BRI &0, T HZRAHE— 1, B

kL]
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Fl—&—RFFARFHEBBWLL LR R
K gt MERBERAE—KFI, EaER
P

HIK, AW R B BOGRE FBLRR E — T
FIE AN EH RSB ART , KIEM LY D)
AE. BIFE S5 4 K T LA 778 29 DNA ¥ 51+
B ETARTRRMEARFS, TR I E & Ak
SRR E B AT A B3 HAR% H 2 200 445
. HER TR E A EREO RS, 468
BN BRI ER. HELE T BB R — RS
MH R =R, LR R0 R

REFEARFTBHOERHLAEMD, REA
FREBRE. RN “H—RE” H &, EEITRT
BB MRE AR ARITEILKEES. XE
IBM 7 RI7E 2000 4F 2 t — >4 0 “ W 3 " 9T
R, ZH S AERE, Bl — 6 | B3 ERR
MBOIRFT RS, MEM 3 X CPU B JH], Bl — 152
B E R B, X IR BME RIS, B R
RERIA A IS & H R T & 2 B RUKF, A T
REZEI AP A T H W R ZEAH SRR,
MTEBAREC LR R EREE , 74 Foh:
I BN A G TR E N B EDRE R
I
3.4 EMEREK

A= AR O A 2 B A < 40 e AR R A
BRABTE U TR L. X e YRR RE R R AR
R BIAH B M B, K ISR E , R E &
HRYEC TR R, WA RT /RERE. ‘5
BRI, BRI 5488 0,305
¥ow 1,955 WS EULBAA R AE YRR, R
FEFRERIURA. M AL RRRITEAR R — S

e i 4T 40 B O TR AR, e — A BT PR T AR
U1 Rt 2 BT 2 ST R B B . X BT IRTRAS 20 50 A
Bp BB, B AR A5 Bh 32 T 5K ) R R R P Ak
FEAZRIELHE ST BN IRERIE. 2 BA
WEFIFA BRI =R AT, E B BB A 5 B
FEWER, IR E A, TSR TR R R R , =)
BRAYW R IR B AR AR BT B T 4L 40
Maf R b ik, 0 HLUEEA T 2 HAb R B
HYIRETE IR

A YRR BT AR R, R U B ik RO AURLARE A
7RI LB —RBVEYRR, AT 82
FERR b B R A R AR E E R LA B T
. AR MBTFT R BT R, S8 B SR
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A, HIFRE T EMNRREHEETHRENLR.
REEE 9 N2 1 R R T BRG A5 FEE , R4k (10 7
m) REBHXE. PHRE FEEN, 7T IETS KK
I AR, 3R ST ROR R BREE R UK
(10 ~°m) R L. BH5 IR AR AE ARG e
B ERIPRETR , IRE H PR AR R By
BUE R WA P A — Y RS 4. LR E
METHENERBELE R, ARREHEEE, MW
REMIAE &, BB E R . 16 Rk
WHARTTUBHBHREL. XR—REENHER
JR .

A YR R SR AR R, R S A I IR Y T
R AN A YR ST E S LRItk A e T T A
LBE SN & ES N R A T UL E DNA 1
RNA 2> F i %R, IER BRGIF 2 5B E
HIGR. g YRR — 4R T RESS R,
HRTE BRI B SR U, BRI 32 T LA S B AR 3L
S LIRS B —a /M
3.5 HEMBALRTAH

R B (dictyostelium discoideum ) /5 FR fh
W, 2MRARE T e siffE S &R ERERK
Y. TR RATE, BRI AT, 2
MR P, H— BB B R AATEL A
A TGN, R HEKEES. XESREREE
BR/NGFF cAMP. IR BE SR TE , i H R B & 3%
FHKES. E—F EHRRMESERY, BRE
B—AREPL, REH P OER. RERERE
Ja Kl — R 2 A YR B AR, BARTRER /N ER
RS , B 1 FE XU AL , Hod B A
AR RS, A KR XM, B Y
80% WM, 45 HAR MR R £ B LS, EEE
B R Y.

MKERE L B T A0 M U & % cAMP 5
S B EASBENE R, ERER B RTE—
MREPL. XR-—F L B R FRBE 6 RE B9 3E
AR , & B HAUT R RSB RG). AT IR
UG ST helIBN Y A
3.6 EMAGHREMR

A T R EIX R, NEY KT 4
AR HA BRE MR R RAES AR, HRE
BB 20 MBS A Y ARG —LURHIE B 0 FE
REZBA, R—MEBRTEEH .

FE NP ATER R MRAY. 8T 4Ee A
FRLREE P B AR Ak 2 SO, B 07 3R e 4 B B [ A1
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ZHIR. AT R S AR E,
BN AMERM IR, A4S ) 4E R A R R
JRE SRR . R — Hf e R R
AMERR — D A — BRI A KRR &, S
EIHFRORERETNE KB RAREEKHH
MBI, BN E R T M FE 3K X Bk
I E BN R, NE X RE BRI s e
ARG5S, R R E AR Tt R e T4
B3 W, AR LG T4 B R F 5. B, iR REA
FHER Q FEZRE L WA L2

Q o L',
MHEREEF n/3 H 8 n FEZILEL, XBER
RAFEH.

AT, IE LR MEMGE TR, 5 ZRHE

&, flin—MEMRGEREEE R, K EHFH
= 174 WRE%, AR

R o< L,
BRESA -NWHEBEXHENEBES, B50H
B TEgR4E.

4 ENBEEFMHHEETF

EYAETE, NFTEIR. R E AR 3%, B0k
BAEYAGMENREE AWAR NEH TEREK
BN . 1885 AR R ITTE LLELA T H AP
AR BN, B2 BE.: “EWEPHESE =
07" ISR B Y I A )2 R RS R E R
H IR (Mendel G J) 38 1% % B F B HEFI B 0097,
X — B RBE IER .

4.1 EMRE

R A A HE, T HREFEHFRK
B LS AU A Y 2o A 2 S R R = v
. Bk EBF 2 PR WILE T B EIME T
A . R IR BRI R, R B
B, Ef B R4S T =+ 2424, 3F Bov ALY F
B A REE I ARURIEH T WD B BT
RS AEE , HE AT RRIE & B T8 JLHZAF.
MERFTALPRIMAR? RATAXTHEHPE AL
A= TEFIE 4 VA S b A BT 4. 2002 4F 11
R0, BRI BIE TR 13.6 TRAEYEIR
—RFPFIGAT, Hb R 5 AR KA
B. BRI L RAH 5 TR, ENREE
At B 20 225 PR EL S P RO RE . AN SRAE AT
TG EEMR YU IR R ATHHEL.
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A, AR Y2EBR N R S F KPR
BRFP 3 R HRF 5SS SR (D ER e
A2, MR R EAE T ER AL EEH
TR 1% W EBAE S Bk e T RS e R A
HEZR R FIAB A0 B “ e KB S, KPR h 2
ZIRF|F R 3000 TR ES, B EFGR=4 3 x
10" F4E 107 R AEY BRI HE, B
BB ZaATIE4E 10°5 %, i LiA7E 4k e K. E iR
L= REBRF 5 8HE R —R) GenBank, 7E 2002 4F
12 § 15 H RIS 133 & 2231 H&F5), 3
11285 {ZAFH. JUEZ N EYER S B AR
2V S A R 2 SR

BRI 8RR EE R LK SREER
57, RITRE AR, P—MEYRN 2B H
B RABSRERTIE 100 FHAIE A HAREK TS
HEH. ABRAYEFAHE ST RN EBED L,
RIE RIS, EE#HTAMENFREZR T T
YEEE MR A AN KRS /DR GER ERRSE. —
NAHEFEA 3.2 x10° BEST, S 3 T E4 %
B MRS HAA 4.3 x 10° BERT, W R HEFEK
H BB e AZ—A5. AU T 80X S , iR &
KERA. LEW Sanger W P04, S/ 5 F
HrAEAE BB AL K B O 100TB,, B 105735
4.2 XEHAIHEN

RINB&F1% T ADRE, FENENHEZ—
RS, BRRTHIRAL, B3 MBS 8F
455 :10° BT (Kilo,K) \10° FJK (Mega, M) 10’
PR (Giga,G) 10 FR A& ( Tera, T) . 10 Fr 31 ( Peta,
P) \10®Fk3 (Exa,E). HiK, XM AR EH—
MEE? ARBIEF ARG FH, RYB
233 4 x 1078, B 0.4 AR /AT IR
RS A R BT TR TR, A
1 AT W0 AR Bl R BF E &AL 7E AR
B R B R % O T ALK SE R A H
REUNR, WAKRE AL B EZS AR X —T
FBRER—HFIHEL

EEFIHENS A AR, A Bl
AN — I shUs B, #RIA T LA R 1T AR ) 3%
A L LB SR 1944 SRR B9 ENIAC 1155
P, BT LASERL 330 RREER , RERA TRE
TR B R IE T R . X7 i R B K
. REFULES R B BT B0, 88 DT
1) BN TRESE. ARBHER. Jb30. A RHKH ,1983.172
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3840 IR M8 B, BB 3000 B YL GR AT 4E 4
TR B EIBEE. B8 10 T2, B0 1 K" RFEE
BB GE R 50 Z4EH, AKKEERES
R\ T 10265, M7 5RAMSI L, REZE
Rt LB R ARS8 40 A R EBR?
4.3 EFEAREEZF

A WA 2 E B B . BRI A YR
RPIR SBIER AN A Y B B TRINESH
BUER TAYEBRFMER(NSE O , X BEAH
HER, M H 5 L SRR AR X EE.

KHBEM & DNA 3, Bt R A FREYH
KEE TREORERGBAR, T8 500 N EE A K
BhRAaAMNE  RABHEREE T FRIEERK
MY ERFS. RERAP M REEE T4 P
BEREME ATBEBEIARD>THE, RTFERE
FARMEFEL AR

TP i DNA 31, 2 h 4 F B4 M
ABE BERSFSH R EAXERS
FRBEEEARNER, ARBEEARBESR
BEVRFIR AR RNA, LR FH R R H FE 0
f55. L/RT R MR D /R AT R SRR e
W4 S FPABIRBE TR BT F WSS, HE
ATIREH. Bii— RPN X LB BFEE M
T UNSGEE", NELRBRNEY MR HE
KA P A R R, AU SR R & 2K
BUNGEIRN RREF RABP EREENE L.

MERERE I AMEARFI, REAT
RE R LR E TR ESH R ITIRE. FitEN
SRTE AR B ThRE, B4R+ 78 BRI B
RO X BEEEARTERNE. b TREHEa
it BhAk .

EEBR R, FEANT LR N R RE R
H KRB, B EAE I ¥4 B A FREA
HTHRIZR. XENFLZBERERREEHESE
S3HT, T AATHAEE A 3 e 478 Hh BB H2 B D9 4% 1Y
LB

WEE EeREEARIENK, LBRERA%N
TR R M. B LAY R B8 B 3 A R B
BT, T I BT A PRI

AX—URNE G, RAEEENRE LR
K SRR MEHE. RA R BB P R EF
B B A FP T BT & BRI N R R4
7 ReMEAE Y TAEE o0 SR T A . X B
BYREEET AR .
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4.4 HEEYEF

YRR R EY 2 X R R
A, A, BT ERA — L2 0. — Bk, %
BENB ML BRBERE H R, BRETTEAY
F s FE LA B R AR A LR B AR, B
BTEWERY PHEERANMNE R, BERH
SRR H AR . 3T — 20 e B A ik
SR BAERAL, T X AR E A YR
Bl HELRIIPIE HR L. ARHANSER
AFLSRIELRSR T BYUE R, BRA SR KERN
SR ). AR B A= 1y 1 B S BB B A T BB
FAGFEMLT .

BREEA TP R T 7 AR
FRERREE, 19 E R Y2 R 8
YHNRERAIE. 20 42 B FEE R T M
HERH ST, Y O ES M L e YT 45 2 1Y
FHE. 20 2T K0, BBV MRIE R RN B
AP R A T AR R 58 K3 TR. Yy
HEEARNA RS TR JUHMELS, LR —
RBHIBRZHE. TR, WHEAT BN ML
B BB A =R R ERK R EYRY,
AP RSN EE N RAR RR K.

5 REXXBZE R EAL

BEEF ) B AP R TR, RATE R H5R AL
FTIRE R AT B, KPR BRI
TS L, BREE TR R R i RHEER
F—F A M BA RFRE LB B
YR, BRI R AN G AR TR A S
JRFRRTERE —2RL U, T 2O R E AR B AR+
AR AR R, X B Binil TEEE T
HIAE Y e A B, e 1) ) SRR A A
Pl ZE R F KRG T, ABF— 128 iR
HAFE. REEABE LERAMAHMM, 2 ER
MERKBLER B A REEARFZFNREBRE
#E ST B C ER, R EE AN TE £k
AHEEGRA A B R A U A T BB 2R
HIFEFINE S, AR R MERN B C“ A L.
IBEES AT BB A SR AR & X4, 38
X%MAEREA S EEFRBER.

5.1 B#AFZEKME

h TR HFBCER F A G R EN X R, B
KEGE HEENECEEZHEAEBRE T LN
EZ57 B T R R 2 RA RS
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BEAENMER, HEREEAMRIEERE
BEWER £ ERET RENES, LR EMHE
BG5S, RAMBRIETIR EE 5. AR T
BEATTRAL , A RURL AR 28 B AR AR W F B T
HEAETHAY. YHFEERRS, 2% NEHE
HAEARRGER B YFBRENE LG R &, B
BaM AR, EEARNER BMIR” (tel-
eology) 1B S .

HEYHFPENRELHARN, BEN“H
B & ok 2R3 O R L R B AR . R iR T BB B
BRI TR R P RIS TR EAW
NSY R RN R E. XS ECR R
HEESE, MUHWHE— TSR IRER LHIRR, A
RECRIET BIRL F I B B R A SR BIPA. 3X
RZE 2 BB FERUE B BB 50, R A H”
AR WME” R & NBRAE 1 L6
5.2 fANEFTHTIAS

RNEATZD ZR BN MR HERIIXTE
RURHIBR, LB B BT “RAL” &
A EERITE, T EEESBASHNAS Y. A
S-S X BAMER SR B R EPH
BE. TRESY B MAS¥EFRENR. X
HERR T HEF A A .

19 4 FH /RGP G AAL LW W B R TR, S
FiEAHRBERHAATARRE. HFIHE2F
R FRMpEE ™4 055 245 RTFB, K B R7EH#
BRI T A A BB . DNA i) 36 1% %
EREFEAE. WE TR B FREENT, F3
ZMEARFIINES. FEARMEQREE X
[E /NS TSR 3 A 5. B 3 45—
HRLB 2 ). BT R ok B 2.

AERNBER L, RSN ERHES B LA
fif. ZAEAREREARERKESE, KA ST
FEFRARF] B . B T £ B A R HE R 1Y BhR” B4
REKEBEAREASEHTIN 9 EXHRHYER B
BAYHAREZLEE B RERKRA 8 BXT R
“NERRBEH.

KEHWATEERA RN, CEREL
. R (HSURT ) — B P eI
REFERL TR 287, B R FOCEERR
SRR B A AR 22 E 0. X BRER B89 2R
ZHk B WERERKNER. AMRRERAR
MEFYERHREEL WEERRRBETERR
WHHESHE , A 7 G ik b HES) IR Fr

- 358 -

B3 JIM2EREARNFHEAEE
(BRI RRRA AR A EET 2 ER
FAERKET BREALEOR. R SENET IX L
HEARBE. T8 N i EA RN TN, C AR
Hvi. A EWIE B B. Albens HE (B T EY
) ,1994 4£55 3 jEE 123 )

BB PR WU GRS, L&
EHREARFERZER ENHFIAEA.

SR, BATA BRTE B SC I 7 SR SE 2 2
THREERE. MR, NTARAL 18 ZIEM A RE L.
KU HECEAEEYETRIEEEREN, Bl
BGTH Y Z=RANR B AT R L. St Bl
BRI “FEY” 1 100 Z4ER RETEEL
B, EXHAIRAE YA E R KA FRZ H.

5.3 EIEFEHRTERFE

TE Yy B R AR B S X7 TH, REE—
FEBENBRNIN LT R AR RERERYAE
R G AL (1903—2001) MG W 4 R AT
B (1911—1983 ) {2 1955 4R B0 H Ja b BB e e
T (FHER) AR EDT B RS BIR R AT
BB VR S T /K FEHE ) a8 S IR 2 8
B, B XARRTE 1941 FRRE(YHEAERE)
BV B S AR R R, A T
2540 4. 20 42 80 AF A EFTE EIr L5 &
B RE BRI PT T BME A R R A, LR 60 4
BIEIH P E, BRREZ B BATIN = i HL T LSS
B ZEFRERTFETHE
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