YL




(Q-2043.0101)

TEXTBOOK OF

BIOCHE \II\i 1\\'

With Clinical Cor

¢

V%
L

4

ABHIIERITE-MRLIK, ~HZBEEESE
Bote A ML FHOF B . XA 5B N IR AE 55 7 el Py
BT THZIWE . H AR B 2 R 2B s A4 it
FHITEYE, MKEEEL LN EERBBE%
A, Kb ARZim R FR b, Bl ke b,
T FEEH R AL AR B 2 e B R 2 K. FEH
AL FEFER X W2,

ISBN978-7-03-021323-5

JM

87030"213235">



B 01-2007-1135 &

1*]@"’557‘

CEYzE gﬁ'ﬁﬁglﬁ SiRK) (JREBZ: Texthook of Biochemistry
with Clinical Correlations) "-:PJEH%@ John Wiley & Sons 4t T 1982
IEWWREST, ZE—mitE2s8 TE l&?&fﬁ(ﬁﬁﬁi%ﬂi%’“ﬂ%"ﬁﬁﬁﬁg

e NN Hﬂf%@ﬁ%%%am%ﬁ BPCEMME T RN
m,%ﬁﬂﬁﬁiﬂmgs&ﬁ?ﬁ%@%ﬁﬁi%k%ﬁ$ﬁﬁ%ﬂ
B 523 T IREMABEHRD SR, R

AHEAR YR T A (R M D KA RS, ATk
VIR TR YA ST, BB AL P A TR P A R TR A 4
R, FEPERBHEH R RG] A T B s P 8170 A E R, E— 20
%TEA%&%@@H%%%%R%dE,%ﬂuﬁ%ﬁ%@ﬁ#$%w
A, XREMGN B HHREC . XA B T 2 Lok B — K4
. é%ﬂﬁiﬁ?&ﬁﬁ HIRAR, #miEE@EM%ﬁ@ﬁﬁ%
B0 AL S B L7 W 4k

A3 IE—@FH?E%%%HE%?ﬂkﬁﬁﬁ%ﬂiﬂiﬂ@?%iﬁ]ﬁ , WP
R ZEARR R AW e ST A AR —F R ZREEFH.

Textbook of Biochemistry with Clinical Correlations, 6th edition.
Copyright © 2006 by Wiley-L.iss. » Hoboken, NJ.

All Rights Reserved. This translation published under license.
AR K. AEEBHT4EE.

Q#me‘wﬁa (ClP)&ﬁE

b %ﬁﬂ'@f\%l%ﬁe f»fﬂh%wi/ () ERAMEHEE. Ta
PRk, —JdbE. BleEHRRE, 2008

(Bl B E)

ISBN 978-7-03-021323-5

.o & [0.Q%E---@QF- WM. E=Pik¥ N.Q5

Fp R4S ) B0l CIP B4 82 2 (2008) 85 031941 &

FEGE. F OB ¥ B IEE I B/ rERES RER
FAE A RS/ HEEE BO#

4 5 & BB I
HesUR A 16 8
* ERECA: 100717
hitp://www.sciencep.com

K45 &P RI% 8% 8] ED)
BRI A A HLBE 1N 0

20084 7 1 — W A, 787X 10Y2  1/16

2008 4= 7 S - I CTT R Ok &6 1,2
¥ 1—3 000 FH . 2 007 000

EM: 180.00 7T (& HH)
(I E3E B RS, HATER (UEF)



BIARADANPBR BTG S RECHK ]

By — BLLACKR OB B RITFR]



(s —EBR S IR) JRBE/SR)
EiEA R

F i% Famm

BlEFE: T %

BIRMERAR datEsts i .
% & M 2B FT3iH L K
4 B FIHEE R K ¥ R
F ¥ HwEk R Hes
X X AAéH BIER B X

ZMTAEANR: W £ ® By H



F A JF

Textbook of Biochemistry with Clinical Correlations — 45 H 3 E John Wiley &
Sons AT 1982 EH WKLY, —LRHEIBRZE] T E#BER T KA F 4 1k 2 450 4s8
REFRARKTER, AEXEFEGHH. 2006 F3% B RS ASBEDL S EER L MIE
5, EFZREEZCHEATERNEY ARSI, 28 TREMNEHR
MR B EAE R

APFTERAR G PR T A A4 R A Pk R, WA PR ERRTHS
AR, B TGRSR ARZEINAR . EPRR S H RS
FIANT REMKRG e D REM, 3D RBRT 5 AREREVHXNEYLES
B, Brl AR A g AN NES, MRS FRMISIZ. XRABE TR
KLV PHEH—REE., 2HNFRHREER. HERAR, FHAXEEIENHNER
Xo AH SR AR AL AL SR AN LA B AR . AP R EE A T A REE L K2R
HEFIBTR A, R, XEMESMERAEDLFISMRALRTNS, BE—AR
CIE 2 of st

HH FE TR SC UM B B, RS, RIS EE R ERAE
AEYESH SO RBE T HIBER N T, HRYEXABERAT KiEE, FE%
PEARUMBEm A, Wi T KBRS, Rhidd (s —EMES S5IEK)
(ERHHAB WHESE TEXROTRERR, 22, dATPEABRL MR, AEESE .
ZRRMBE S FTRR, E#IFSARPERTEAERAA YA, BOFRT SR A
B IR AE HE R4S IE .

oy

ol

TEIERRE
20074510 4 1 H



L IS
—
—

r
HI =]

AR AP EMESSEKY BRI BAT. OFWERLISR
AR RIS AN A YR QR AREE LR R 3 Y
BELHEERT; OFHERBALRERPREEMEINHEF. B TFEYLERTH—
ANEE ERRNRER, S SERTERIET TR T R 40 M 3 A B0 40 M B A 4k
RN RRSL, K E AT T XHIL S ARSI . Rk, S¥REMEBHRBIT X
BMEARSITREYN, GBFSERNEYEMERENBEBUEN. 9%, 47T
HEYIE. SIS GEMAR SR TG T 2 B 2 A ) <A AT 5 07 1k B R RR AR
AR, AN FENEAERIEEMERE, AR MRS CEERAFER 2R
RIBE S, AUEREYIERELREFE TE, EXNEYLEERBNARTRHT
FHER, ARRGITHESIET, SRNAETEHEN, AREWERNTHKNE
B, g, BEREEAESYNSTEE, HEFNTESRENERREL KM
B . BRI T MENNE.

#4559 SRR BR BE 7T LA R 8 R 2R Wb % L R SR R AR A AR ST AR AR
BHABE., TREWES TEYLEN R ERREARE, AERHREEHE.
FARBANEEBEDS AT, BT NEFHE—-RIEXNEE., E—BAKXSF
28, KSR T HRNSH, MENESRERANEORMNSH. E_HAE
BfEE, W rAMRKS T DNA. RNAMEARERAR, B TFEYEARRENE R
EYfeEr REOERRW, AR —E#HTNME; BE-EXTERRIMNAE, &
& T EZANEEAR P ERFAREENR. E=HAEaRE, HEERDAF
REOAFBENSAIIEXR; RENMFBEHMR, Hd, HARAEK P450 WHEHR—
B; MRHN—ENETREWMBEEEYH; S50 4RES %S EARR
BT TiE. SERARES®RSEE, B—ENAEYREMEARE, BEWE
TSR sKeaY. IR, FER. RGBT MR K& MR & B
i, RATEARERRNREENN. B85 -FTRe T AKPXERHERNES. &
ERAERFAR, TENAWHINYASAMBRSEOEBECIR, W EME
MM ENER LI, AR TAEYF—ERETENMEENEABEESRIRE. M
SRS, R, WA ST SRR MBEEERE ., ABERMIHE TERERYRK
HALT AT, BERAREFENERTE,

HAEEFABRAXNAFETEEENRFEXDIREED, MM ERBRRE
TRENENTE. BEERMESRRENRE A CEMEER, XEoAREBT
HNBEE. B, AREEEHARMRARBIEN, MikKKRK EHK Q22
BB R AR . IRRAXAIRTANL TESE R, UM TH—PRABRMR
R, ARESFEHIAHERREAH T, EERENAREER. AREIIRKERD
IRLRGF AR A EXMEFT , (CER RN ERHILE D £ R RAH




Tl

'iV' 'ﬁlﬂ‘

Bt A oA EEANEN - TNE.

HEEMASEH B USRS E TR CHRMNEE, BEXAME £33, L
TR, 2R E bR E A AR B TR A S, AN TRIENS LR,

KEBERHN T KEEQRMEWE. B “—EBETS, RITeEIGES
LHEFE, AHTEIETHMBNNE.

MR EHE TEYVAEER, REXTSMEHWAESEBMERILSE, mEAZER
PP IAAE VST TSR RN S . XENES EYFFEERN S
T WA . BB NZRER RN, R BT MR EAT IR, i
TR AR S, SARPRETRIL T HHEARLS LT, #H= ﬂﬁ
SHRREEYAFERAESAN, RERERETEEER,

BABRLRANBREHBA R TRERS . BERNEYLEFRNR, M3 REH
FERIRTEE B (WFRAD WA BEE MR SUR WA — & TAEE . Hit, 1N
HOAMA R E R ERBEE S NNE, HRHAYERBNERELS. RESHRTIES
ﬁ%ﬁiﬂ‘]“%ﬁﬁ%s HRBRITRTEAIEE TN A REAE—, B DENEE A
B, MARERSANBT TR, FOBILNEB PR Al BA#R, UHTF
%3],

SETEEHERPHESR, FENMEFEENNAXNERFESE. ABFIHE
HRNAEFEEE, HASEHEME, LMMUEELIZNT 5SS SCRNEER . 3]’
ERMEIT A NN R, BAERBETFEILIHRENELI, UAREEETHE.
RENEMRE, wxaE R, REITERRERMVAZR LA L FTIA BARE
sk, FERSHTRARIKE .

B —AIE , MATAHANHE RN RYAFREE ., HXARE. TR
MH A BNRERE R SMFIL. YUK MEE, BT, HTHITE, #HiTma
W, AERUE AW EIF TR X B E G2 S 3 R R 2 ,T%Eﬁﬁﬂﬂﬁ
GEMKFRREE, BARBEERERMERN.ORE,

Thomas M, Devlin
Berhyn, Pennsylvania
September, 2005
(X #)



B W

HEARBEEER BELUBE SIS AR M HESARFN. M -5,
B 1TESREBOCESENET, BHTFERER, BOEZBERMENEHHER %
B B 1E, RIEBENXT G RE KA TR ORE . Fe xRS e T
6 4 B R T AT B R s AR LR B AR . RUSERINMIR . SRR
TOCRPEF WA R T B &, EHERRE.

P BN R K Saskatchewan K2 f9 4= #7fb 2E # #5% Francis Vella, flifeA&HiH
FomiE. XFBEBRREETARUMBK ML, Dr. Vella BELMEMILFER, Wik
HAEYFBEEL TERE S, B ROCS 5E R, FKiHEE R Ludwig
Maximilians JC2gEE K H.0> Patrick Cramer T Rt RNA RAHM [ EM =45
EYREEE R

H# R John Wiley & Sons AFIRI2 ., HIARMEZE (STM) 4335 54 RS F
BTN, REXMEX KA EEL., 8. SEACHEREE. ZOoRSHe
FREYAL LR B R R Y% Dr. Darla P. Henderson K HIARAH BhfI4E 5. 4438 8h
¥ Christine J. Moore ZEAPHRESIBRTAE T KEITHES, B REN SN T
fE. BisPle, BRME2A (STM) 58] 348 Janet D. Bailey 34 545 5 # K )
X+#¥. Lisa M. Van Horn BRA BB R B ERE, wT/AEHOMATE, SRESWE,
TEACPRAR Z2 405 3 55 M [R]A, XF 3R A A8 DU 78 DL R AR [l S AR T9T B B i vt 52 B,
RALTH DRIE. BERIXEE A5 W, ARETIELTE M ASVEETA
2R, BRETHH Lee Goldstein 528 T A BRI BT, LA IR 3C# 4% Robert
Golden FI#{it 25| fR %5 ) Coughlin Bt F TAE.

R AR E R RE U — AR AT, 70X B R XA %8 Dean Gonzalez %
AREERTHE . MATEANESMEIT, YZ2RFEANFBHRUMES RPN,
BT O B R MR A B8 1E . WAE, B ], C. Morgan ff7E Preci-
sion Graphics BRI AR HIFHHEE.

R F AR %4 Kimi Sugeno & TAHK WileyPLUS P08, —AH 8y
RATBAETGRHIIMS R EBARIIE, L, RERFINRETHHEREH E-
lizabeth Seth, T H A4 M Kim Mcdonnell, 3% (LB Fred Filler #1735
F 4L Ellen Nichols ) RIS A8 T4,

wa, MWizRBEIFRKET Marjorie, MEREZFELRMBRIR T HBUESHE B %
5, HFEXBREFNTETAERUR, pROE RGFAE, iLRELSLHARE
FwE . Marjorie, HEZREHENEHE.

Thomas M., Devlin
(L %)



CaroL N. ANGSTADT, PH.D.

Professor Emerita

School of Nursing and Health Professions
Drexel University

490 S. Old Middletown Road

Media, PA 19063

Email: angstadic@drexel.edu

Witrtiam Awap, Jr.,, M.D., Pu.D.

Professor

Departments of Medicine and of Biochemistry
and Molecular Biology

University of Miami School of Medicine

PO Box 016960

Miami, F1. 33101

" Email: w.awad, jr@miami.edu

Diana S. BeaTTIE, PH.D.

Professor and Chair

Department of Biochemistry and Molecular Pharmacology
West Virginia University School of Medicine

PO Box 9142 )

Margantown, WV 26506

Email: dbeattie@bsc.wva.edu

StePHEN G, CHANEY, PH.D,

Professor

Departments of Biochemistry and Biophysics and of Nutrition,
CB# 7260

School of Medicine

University of North Carolina at Chapel Hill

Mary Ellen Jones Building

Chapel Hill, NC 27599

Email: stephen_chaney@med.unc.edu

MarGUERITE W. Coomes, Pa.D.

Associate Professor |

Department of Biochemistry and Molecular Biclogy
College of Medicine

Howard University

520 W Street, N.W.

Washingron, DC 20059

Email: mcoomes@fac.howard.edu

Joserx G. Cory, Pu.D.
Professor and Chair
Department of Biochemistry
Brody School of Medicine
East Carolina University
Greenville, NC 27858

Email: coryjo@mail.ecu.edu

Davip W. Crass, M.D.

John B. Hickam Professor and Chair
Departmenc of Medicine

Indiana University School of Medicine
545 Barnhill Drive

Indianapolis, IN 46202

Email: derabb@iupui.edu

THOMAs M. DevVLIN, PH.D.

Professor Emeritus and Former Chair

Department of Biochemistry and Molecular Biology
College of Medicine

Drexel University

159 Greenville Court

Berwyn, PA 19312

Email: tdevlin@dyexel.edu

Joun E. DoneLson, PH.D.
Professor and Head
Department of Biochemistry
Carver College of Medicine
University of Iowa

Towa Ciry, 1A 52242

Email: jobn-donelson@uiowa.edu

GeorGE R. Dusyak, PH.D.

Professor

Department of Physiology and Biophysics
Case Schoo! of Medicine

Case Western Reserve University

2109 Adelbert Road

Cleveland, OH 44106

Email: george.dubyak@case.edu



« viil -

4 &

HowarD J. EDENBERG, PR.D.

Chancellor’s Professor

Departments of Biochemistry and Molecular Biology
and of Medical and Molecular Genetics

Indiana University School of Medicine

635 Barnhill Drive

Indianapolis, IN 46202

Email: edenberg@iupui.edu

RoperT H. GLEW, PH.D.

Professor

Department of Biochemistry and Molecular Biology
School of Medicine

University of New Mexico

915 Camino de Salud NE

Albuquerque, NM 87131

Email: rglew@salud. unm.edu

Donn G. Gurz, Pa.D.
Professor Emeritus
Department of Biochemistry
UCLA School of Medicine
11260 Barnetr Valley Road
Sebastopol, Cn 95472

Email: dglitz@mednet.ucla.edu

RicHARD W, Hanson, PH.D.
Leonard & Jean Skeggs Professor
Department of Biochemistry
Case School of Medicine

Case Western Reserve University

Cleveland, OH 44106
E-mail: rwh@crory.edu

ROBERT A. HaRrris, PH.D.

Distinguished Professor

Showalter Professor of Biochemistry and Former Chair
Department of Biochemistry and Molecular Biology
Indiana University School of Medicine

1345 W. 16th Street

Indianapolis, IN 46202

Email: rabarris@iupui.edu

Urrich Horrer, M.D., Pu.D.

Professor

Departments of Physiology and Biophysics,
and of Medicine

Case School of Medicine

Case Western Reserve University

10900 Euclid Ave.

Cleveland, OH 44106

Email: ulrich.hopfer@case.edu

Micnaer N, Liepman, PH.D.
Executive Director
Windber Research Institute
620 Seventh Street
Windber, PA 15963

Email: m.liebman@uwriwindber.org

GERALD LiTWACK, PH.D.

Professor Emeritus and Former Chair

Department of Biochemistry & Molecular Pharmacology
Jefferson Medical College

Thomas Jefferson University

Visiting Scholar

Department of Biological Chemistry

David Geffen School of Medicine, UCLA

4610 Ledge Avenue

Toluca Lake, CA 91602

Email: gerry litwack@mail.tju.edu

BeTTIE SUE SiLER MasTERs, PH.D., D.Sc., M.D. (Hon.)
Robert A. Welch Professor of Chemistry

Department of Biochemistry

University of Texas Health Science Center at San Antonio
7703 Floyd Curl Drive

San Antonio, TX 78229

Email: masters@uthscsa.edu

.

J. Denis MCGARRY, PH.D. (DECEASED)

Professor

Departments of Internal Medicine and of Biochemistry
University of Texas Southwestern Medical Center at Dallas
5323 Harry Hines Blvd
Dallas, TX 75235-9135

LiNDa J. RoMaN, PH.D.

Assistant Professor

Department of Biochemistry

University of Texas Health Science Center at San Antonio
703 Floyd Curl Drive

San Antonio, TX 78229

Email: roman@uthscsa.cdu

Francis J. ScHMIpT, PH.D.
Professor

Department of Biochemistry
Univ. of Missouri-Columbia
M743 Medical Sciences
Colurnbia, MO 65212

Email: schmidtf@missouri.edu

THomas J. ScamipT, Pr.D,

Professor

Department of Physiology and Biophysics
Carver College of Medicine

University of lowa

lowa City, LA 52242

Email: thomas-schmidt@uiowa.edu



2 Hm K

s ix ¢

RicHARD M. ScHuLTz, PH.D.

Professor and Former Chair, Department of Biochemistry
Division of Molecular and Cellular Biochemistry
Department of Cell Biology, Neurobiology, and Anatomy
Stritch School of Medicine

Loyola University of Chicago

2160 South First Avenue

Maywood, IL 60153

Email: rschult@lumc.edu

Nancy B, Scuwartz, PH.D.

Professor

Departments of Pediatrics and of
Biochemistry and Molecular Biology

University of Chicago,

5841 S. Maryland Ave.

Chicago, IL 60637

Email: n-schwartz@uchicago.edu

Davip R. SETZER, PH. D.
Professor

Division of Biological Sciences
University of Missouri

410 Tucker Hall

Columbia, MO 65211

E-mail: setzerd@missouri.edu

THomas E. SmiTH, PH.D.

Professor and Former Chair

Department of Biochemistry and Molecular Biology
College of Medicine

Howard University

520 W Street, N.WY.

Washington, DC 20059

Email: smith@fac.howard. edu

MarTIN D. SNIDER, Pr.D.
Associate Professor

Deparrment of Biochemistry
Case School of Medicine

Case Western Reserve University
10900 Euclid Ave

Cleveland, OH 44106

E-mail: mds @cwru.edu

GeraLD Sostau, Pu.D.

Professor

Department of Biochemistry
and Molecular Biology

College of Medicine

Drexel University,

245 North 15% Sereet

Philadelphia, PA 19102

Email: Gerald, Soslan@drexel. edu

Francis VELLA, M.D., Pa.D.
Professor-Retired
Department of Biochemistry
University of Saskatchewan
18 Leyden Crescent
Saskatoon, Saskatchewan
SK §7) 254, Canada

E-mail: fvella@sasktel net

Danier L., Weeks, PH.D.
Professor

Department of Biochemistry
Carver College of Medicine
University of lowa

lowa Ciry, 1A 52242

Email: daniel_weeks@uiowa.edu

Henry WEINER, PH.D.
Professor

Department of Biochemistry
Purdue University

175 §. University Street
West Lafayette IN 47907

Email: hweiner@purdue.edu

StEPHEN A. Woski, Pu.D.
Associate Professor
Department of Chemistry
University of Alabama
Box 870336

Tuscaloosa, AL 35487

Email: swoski@bama.ua.edn



B1E
B2E
HIE

BAE
FSHE
B6HE
BTE
H8E

BOE

HI0E
1=
FI2E
BI3E

BlUE
FI5HE
FI6E
BITE
BIBE
BIOE
B20E
H2F
H22E

H23Em
HedE

W %= H ®
BB AN TEH

ISR 22 o T R R R RS 1
DNA 1 RNA B RRFNGER - veeermreererannanennn, Peareretriererentirennininnnes 26
TEAR T HARGEEM - 83
¥R GFEfH#®
DNA B4, THFMBE --oovererreemrini e 151
RNA BUEE TG T cevreevreeerernsenmeii e e 201
FBEHRE: BIESEEGBM e 234
T2 DNA FIAMIEEAR o veeerrrrrmrrareeere et e 289
S Sy L LR R R T T PPy PR PP PP Y PP PP R R PEPPPT PRI 345
¥R Zaldhi
FAFR : BHFREGHSIIEEHIICTR -orovrrrrrrrrrrrrrenc 379
B, 42k, ﬁﬁ%%ﬁﬁ ............................................................ 430
PR E PASO FI—FALFGEE oo 488
H BB, 43 T SREREEEID - vevvroverrrrre 522
FEEER BTNt 578
FWE RMgsLHEE
HPIRER S EALRCHT oo 622
BoKALSHIACETE T . FEAREEEMS LR e 682
BEACIR T . SRR R AL S oo 746
SAAA L . BERTRRAISBEEHA AR SEE SR o 773
BRI . BFBRIBIBIOACIEERS - cvvererrererrnne i 811
ﬁg@f@gj A 861
NP I RE AL TR AR e erererere e 917
BEFNIM AT EACIES creovreerereeererer e 956
{ﬁﬂjzlgjﬂgmg_ﬂgﬂq .................................................................. 985
FhE £EFIL
BB 1033
éﬂiﬂﬂﬁ%ﬂi% ........................................................................... 1095



< oxil - i ®H &
25 4ABESEIHEE. ﬁﬁ?‘ﬁ%ﬂ@%t'—?@fﬁ ................................................ 1165
B26E HAEFRE I EWRUE ereereee 1191
F27TE BFEIFEMT . FHIEFEE e 1229
08 % EHFRENI . MEEFREE - N 1250
FEsE A WLALZEIEIER <overenernerrren e e 1283
Iﬂﬂ:i‘% .............................................................................................. 1302



EERF |

T

iii

Bt v
BHRE vii
BWEAR x

%15 | ARAREE |

L1 Bt HEEHMEAR 2

1.2 sk, pH RI¥E K. 40P KK
W 3

1.3 ERgMAHER: 901850 E
REMTIRE 12

1.4 HIRIHARMBEGFIRE 22

S%HH 23

JBHMSEER 23

% 2% | DNA 7 RNA SORAISH 26

£3% | BAR [ ARSEW 8

2.1 #ER 27

2.2 BRWEHHAR. BEREE.
BHEEFR 28

2.3 DNA W&y 32

2.4 EZ% DNA Z5# - 54

2.5 DNA FFIFTIEE 64

2.6 RNAZH 69

2.7 RNARyK®E 73

BHEH 79

HBRSEERE 80

1 AREHFEMIIEE 84
BEORMEEMRER 85

3 FEMMEQ WA &b

e 91 '

BHEN—FEH 99

BHBRWRERLEH 102

HMdb2REHE 111

B TCHL LR 25 47 B 1 S 25 4

BMEOR: EOENEEE
123

3.8 HmARSHMshI#EE 130

3.9 BHEMAE. gk, ¥

ZMmiie 131
2B H 146
JEMBEER 147

@ g w

I S BT

%4$\mm§ﬂ EAMEE 151

4.1 HH. BHMBEKILER
fE 152

4.2 DNAREH 153

4.3 EH 174

4.4 BEH 180

ZX4H 198

L BB EER 198
%Sﬁlmmm%§EMI 201

5.1. #ti& 202



FoE

HFEWH 202
HEZAYRFEFERE 209
RNA #inT. 217

RNA W#2 56 BUs MR R
# 226

/M RNA (siRNA) 227
7 HEFEBH DNABE 228
5.8 MEELAK RNA 8 229
ZEHH 230

JBMBEER 231

EARGH: BERESHERS
234

oo
or o W N

o ¢n
[#2]

6.1 #ER 235

6.2 BE5EARMESREY R
236

6.3 BHEMAEYER 248

6.4 BIFEREBEHRMMI: #HE,.
B, WA RIEEL 260

6.5 & T M B B A 2% Y S
i 267

6.6 Hit—EFiFEEMIR 272

6.7 BHEIBAAT 278

6.8 HHBMMEMSERAH 281

SXHEH 284 .

JBHBEER 286

7% | HE DNA RAEMHA 289

k316
7.10 K HEBE: DNA 48 319
7.11 REBEABAES 320
7.12 EEHRHNMRARE 322
7.13 SEHEA 324
7.14 FEZH DNA AR 329
7.15 REEAY¥. ERRHEMHE
Fl5rHr 336
% HBE 341
SJEMBEER 341

%sﬁlﬁﬁﬁﬁﬁﬂ 345

7.1 BER 290
.2 ZWEEERN (PCR) 291
7.3 PRt PN 0 Rl B o 4 P
B 293
4 DNAWIFF 295
5 T4 DNA fIiE 297
HECFEHFERE DNA
WEvE - 303
7.7 HERA DNA 45 E BRI
MikE 306
7.8 cDNA fil cDNA B 313
7.9 WEEAIE. BRI REBENTIRER

$9%E

Bk 346

HNBERE RBAIG: BYT 346
KB AEIERAT 347
KT E BRI T 353
B P HARAERINT 357
R EET 359
HEZ4REREREL 361
EEARMEIRAESY: ¥
FHE T, RNA B4 0 A
DNA 365

8.9 HEEFZEHE 371
Z%HH 375

JBMBEER 375

% 90 g0 00 G0 O o
00 ~1 O U B W N =

BEERL: EERESEHSY
BEMIXE 379

9.1 #E®R 380

9.2 IHESTF. REREABRE
380

9.3 EEHRMELIEHNEDRK.
#EREAR 391

9.4 IMOAFHAMPLERH 401

9.5 EEKEBEAESHE 418

BEHEH 426

JBMBSEER 426



8 b3 * XV *

E10E B H%, hhESEE 430 Z2%H$H 518

0.1 R 431 JBHMSHEER 519

10.2 WEMAE 432 125 YR HFEHEBERIE

10.3 EVEFINLEIEAMES 436 522 |

10. 4 ESIEMEERAT 442 12.1 Mk 523

10.5 HiEE. WEYAMBET 446 12.2 HYRERfbAE R 524

10.6 fh2ER MBI S1% 454 12.3 BRI, IR TRESIRERE

10.7  H—JiRY N MBSl 1% 533

457 12.4 AWM 536

10.8 XUEHIR s f1%E 465 12.5 BBSREATEF 545

10.9 #p&lF 467 12. 6 JEiHiE 548

10. 10 FEEEEMEVET 474 12.7 fE¥%infk 558

10.11 fRBHEBRAET 479 12.8 Hiahkkiz 560

10.12 EEMIRPRBLA 480 12.9 F@hEEiE 562

BEFH 485 12.10 BFHRE 572

211

ABMSHER 485

E:mmﬁipﬁoﬂ—ﬁwﬁﬁ

2% HHE 574
JBHBEER 574

$13%| ESRSEMMIA 578

B 488
11.1 #7489 13.1 @ 579
11.2 4R P450. Hrdkfishht 13.2 #MEIESHSF 580
489 13.3 SHMESaFrZk 582
1.3 #RER P450 MFEFR A 13.4 BREZENFHEHRAFESESR
490 584
11.4 #HfiaE P450 B FiEH & 13.5 EEMENE FEEZE
g 491 590
11.5 ZMEE P450. ARiEFFEE 13.6 EH&SA3%k 593
Stk 494 13.7 ZAMBEFRZik 598
11.6 ZAMif3E P450. KM 13.8 GHEBEMEBRZME 599
2INRE 495 13.9 cAMP N SM{EEHS 607
11.7 HpifaE P450 25X FEHK 13.10 <GMPAH-BRIEE®S 609
RMA RFANEEIL A 13.11 HBASNFESHR 611
b 496 13.12 DABERE A ERMESH S
11.8  4fifa 3 P450 ByiF FAIHD 614 |
506 13.13 S ERBESHBINE
1.9 -FAEAEH. MR SHEME 617
510 Z%H 618

11.10 —E 4R ESHmHMRmE 4
TR 512

JBHBEER 619



