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PREFACE

There have been some significant changes in our understanding of genetics since the second edition.
Genome sequencing is no longer a frontier project, but the data produced is driving most aspects of
research. The human genome has only 20,000 genes identified, with an upper estimate of 25,000, putting
us firmly in with most other multicellular organisms, far below earlier guesses. We appear to have
fewer genes than a cabbage. Genome comparisons have also revealed between 67 and 83 genes that
remain active in chimps, but are now inactive pseudogenes in humans due to mutations in the course
of human evolution. A further surprise is that some parts of the human genome differ much more than
others from chimpanzees. This implies a long period with some genetic exchange between the ances-
tral populations as they diverged into the two species.

Another new development is discovery of the role of RNA in the control of chromatin architecture,
and the importance of covalent modifications to the N-terminal tails of histones in regulating chromatin
structure. Some histone modifications (e.g. site specific methylation) promote tight nucleosome compaction
and result in densely compacted chromatin which restricts access by the transcription machinery and
restricts gene expression. Double-stranded RNA has a role in targeting specific DNA sequences for this
modification, which is associated with histone deacetylation, while cytosines in CpG sequences (or
CpNpG in plants) are methylated. The so-called “histone code” will become clearer as more monoclonal
antibodies are produced to identify increasing numbers of specific histone modifications.

To reflect these changes, we have reduced the coverage of techniques used for genome sequencing,
and moved the topic of epigenetics to Section A, Molecular Genetics, because that seemed appropriate.
Human evolution has been given its own section. The geography of human colonization of the world is
becoming clearer, and the molecular differences between humans and the other great apes are just
beginning to appear as the apes’ genomes become available.

We are grateful to the many reviewers who commented on the previous edition and the proposed
changes. We have tried to respond to their suggestions where practicable and reasonable within the
scope of a text of this type. We hope that some of the reviewers may be satisfied by some of the changes.
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B tRNA # A A B, 2 )5 GTP /Kf#, EF-Tu $i Bk, 5 GDP 44 . EF-Ts
AR EF-Tu, ZEEBAEY T, EF1 WERS EF-Tu M. BWEBERZE,
EREABHB T -IEBTL, 5 K% 4K RNABE P ALA, B R (RNA,
%Eﬁ\%ﬁ%ﬁ%wﬁ tRNA A A G, I AT I WG IR . ERZAEY
L, RSB E EF-G A5 LK% GTP KM RE ; B F 1y EF2 B4
EEIMER.




RILFBTHA ANGIREEHIFIBROER. BHETHEA AGLL, RBEHKREK
R, FERBBFFE,RF1.RF2 #1 RF3 A& L EHBAEY T, HFE RF —4NE
. BHRAILEEBORAS B, Bt mRNA,

BIESE U » 2 KT BB Bl an 7E B MR AN 5 b . C Rl N AR i b % Fpfb 2 2
M, B R FUK AR YT R . B T BB R LR B BRI LR .

Ty DNA a4
314

BXERE

HxEE BIEFEE(A3) BibEk RNA(AS6)
% RNA(A5)
A9 DNA &4l
E =

HUMTES BRI DNA BT A REH . E B2 LLHEE DNA JHHR , 7E DNA B
ERERT L 5'—3' i mik47. DNA EHIRLEERK. 7EKHHFE$, DNA
RAE LA MLEA 3'—~5" Bmoh IR A 1% 1, 3R DR T B4 3ot 7 51 $EAT B IE , LAR
ik DNA & il i3 72 PR IR iR 45 1R %

DNA SRR G AL . e HERES B SURNE, 8545 4 2 [ (SSB) 4 15 9 4k 2 4
SbTF5rEPIRAS . DNA K& RTESE ST R E LM, 765 BESE & iR 42 1 1 B
(KB . FERBHFE T, f1 DNA RA& 8 1112 50 DNA & Rt T i 51 &
RNA REM&ER RNAS|Y . BE/S, 5197751 H il DNA BA& R 1 8# % DNA,
FERBAEY S, DNA REHE o B 5/E05 | WREE  DNA &R . BEJ5 , 56 SRS st
535 DNA &8 6 fl o B AL, IR BE7E DNA % 28I /R F T B ad B iR — s
HEER.

FARGNE DNA 50 F MR M BB AP EENEH T AR, 30K DNA 4 FRH—
AR KU M, S SL I P 16 A3, BB ARIB & 3F . 3RIR DNA 42 F 78 XU e i
Tt IR B B AR R AT AR S R AR TN RR. BRI R AN TR FLE
MBS —, HiP AR LA LU B4,

HEAEY AR R A BREAY, B8 — RSN, AREmpeakhEass
i, SR B, R HIE A, BRERA IR M. EH T DNA B E
MB/ME F AR G AR AR ST B LURER AL S, SR AR I S 5 I B e £
PR s A E AR SR B E .

DNA £#(AD HiZAYREH (B
Hefa ik (Bl) DNA A5 (B5)
TR YR R 4 (B3) FHASFI A DNA &5 (B6)

A10 FREEMEEREFE

E R

W Ak A

G RT AR R R A 0 4 » DT A 7= 2 0 LT B BT I T I L R 74, S (45 i
BXTIRFRAANE R . P55 7 .mRNA F 37 . mRNA fin Tk 3% % 1 7 R ER AL %
BB R . B R R LRI BT R s R .



Ly AEMREREEAEHS R R R E RN T XN ARSI EAHXKER
. AIEFHBRAT, BINFERNA T, RS SRR ENEE, T giXR MKy
BES. TMENERAT, I EERRY T WS 5EY A RBENEE, XERIT
M ERIAZ IR AEY SRR RA RS ERARRETY.

HBRAFRFE=1EE (ac Z,Y,A) WIS KIHH E IR THR . XS H
B —A a3 TR, HRETHAME T . ATERN, R SFMHEE Y&, 1L
JEE RIVERNREFE ML & AT ERY 7B UK F. IUEHER)E, LA YK
HiEtE, XA G RIIERAER b, R Z2HE,

BRI N KR A AT AT MR 1 B 18 O T R ZLRE R T . AR 3OS
HEH(CAP) 5 cAMP 454, il 3 4 S FR IR A T )5 31 T 0 L e s FLBEHRA T
A SR . RIS A AR AR ENLEBR AT cAMP W& B ME A ER
cAMP & BRI, CAP Tk SR A T HE 3 T4 8, BRI TUHE KRR,
HEE S BN, cAMP S8 B, CAP S3BBAFHREIFEE, BIERN T
. SHARYIRELE BB R FE TR AR B R N AP R A OL T AN DL SE R A

ERATEELNEN, HLAAREY S RTTENE, AR - MRS FHR. 6
ARAERELT, CAMEEYS S QR MBHNER b B BRI TR, &
BHAEARNELT  CAMHEEBY TR SRATE S, CERBYUTFHLURER.

TR A RRMBHA T RHMRAFHORXBIEHIAY. LTEERESFH
BERBIT R EEE Z B DNA JF 5, 77 LB B % 5% 08 W8 1 K 1 2538 45
M, WA IR B/ ML IR R, Bl —BRERNABXASEEARTN T, YOEARE
T, RNA RSB X X B R 2 )5 R BB HS , BLIEBR R ZEIRGEHTE AR, i U
SR IEIR, TR A5 1k . TECERERZ FILT WA (B 30, RNA R A& R
[ RT3l , N IR K BZEFRE5H 5 th T4 L IRITE U B ] , B\ FA3 LAGRSE 4 %

DAL BB (2 P R B S U T R AR B R, W28 o N FRUE T 417 RNA
REWMaRERE, FREGHIARERNESF. W2 o HFERBITENRAR
L B AR B AT B SR Y B B T R B R R . IR RE S A R o BT,

DS HERNER.
HxEm HEHE A2 R4y R HEH(B3)
{Z{# RNA(AT) 21 B 5 B 44 (BB)

All EEEYERRZERE

BT R BA B R R, RRI2E R A 40 AR [ A9 B, 450 40 i
FIARBERRAR GEFE BB 150, BEERXWBERIE T 410 8tk XA 4
YIRTRIEA .. BEZIENBE SR, E R IR R % 5 bR
REHX.

FAZM £ 200 S SO M R SRR R H KA. RNA RAR 11 5Ra4%
FAFZEMEEAEM, ATi7E TATA HEATE % FRHESE(TIO , Kk RE T
it 58 shFRFIEEa MR TIC MR E MR SRR SRR IR R, AR NIRRT
AIULER T B0 120 B B 842 P 51l T R i e SR R




ERWEHTEES T TRMERNEREATE MR, MERNREEHBRT
P amEREFRES. HRETREAERMMKLEWIFE, —REAE DNAL S
B RASEWBARBER. BN EWEEE % A WRFEET. DNASE
LIE =FhEEFT - SR E-5% A -UR 0 , B8 DL e 5 — SRAL G 382 6 T R ) B 5 4 3
TRACEMBREEIRET AR SR IRIE R E. R BRR R _RE
AR RE, N5 R A FBRAZMIIEE. RAMESREA TR EF, B
ZFETRNEER AEBRIMER. RAWEHR TS TIC LM ARKNE
HEEMEAER, RERRKE R B S S MARNEAR~EMEER. %xH
Tt T 3 e ] B o e %

WA AN BR300 5 S e R e SRR R R . R R A EB, 5K E
MR ZAEGE A EAMBE A PR R, AR RAIFEBR MR, 55
HEHNRNTEE, NG R . ZIREHRUARAME T 50 R A2 45
B — RINE H FE S B AL PR BT B X 1 (5 B 5 S & R I AL .

RNA T 7E Drosha #/1 Dicer B§HI/EF T , X RNA B TR 22bp #91% RNA(miRNA) 848 T
SRV RCY I RNA(SiRNA), X5 E RNA FH(RNADBIIFHE, X4 RNA H B IRA$E Argo-
KGR naute EHENMEH LA, BB RNA 4+ SR TTRE 44 (RISC), 15, i3 #/h
RNA BB, K RISC 5| S B H4MY mRNA L, #1454 mRNA, 34k mR-
NA BIUI%E], ZPi% RNA WHREAR5E 2 IUE, W AT BER & A4 Y1), {52 2 0 1k B1%,
FER A BFFE BT LR R L RNA, X BRI — B30 GE T 5 F B

RoR A 2 R R K LA W R 3R RSO B 7 i

FEZ QA NEF , MRAAL S R F REad KB R MR SRRk 2R .

HXEEm EFE(A2) RMBIEE SR EATRBM(AL2)
FEEFEFAD AFEFH (B

Al2 RUBFEFSRXERIEH

E R

RIBAEN (epigenetic effects, HRHE H BT H FATEL) 45 T Y €0 5 45 40168 4 7 2 AR
MBI FRIAR K AIBEL, H AW K DNA PRI . BA1H AT BE7E S MM Y b 4
FAIME R (RASRBEHD B 500, A EE R ANEAERD TR, 52
FWB LR BT IR RS R R B B B T B .

R DORAIBESE CREAL/ S Y AL RE 5 100851 2 X S35 B B % 3¢, T FLJBL R AT
AERBE IE T e FHLE% P X380 B (% M) . X Fh 45 PEREZ DNA LB B
Hote i, TR 3N T — RIVE AR RIS & (Y6 SIS SIS . DNA fBH 2
B I K MO A S PP B IO T S B B TR ME S P B AL R R A
W 5'-CoG-3' b FEAEY B BAL R A 7E BB 5-CNG-3' L (FEL B RS o
HUEREBA B IR) . DNA R 25, 4RV 0 B 50 AL B IR 5 2 B9 1k iy B -
CpG « CpG WY 13731 (CpG FEWI A 5 _L 1T FUAR [R]) , 4 7 4 o B s o P 4, LA 55
BHEERCRS . Mk F R ALEEIN 7 3T 300 ok B Ak i DNA AT 34k, B AB £ 5
KAEFE N ¥ NS/ ME i, SHALE A MRS S . AEARBHaEBERY
LB A, LA R 2 R BERR AL (U PAFAE —Fh B AR B M D . 8 50 0% (3
)38 X RNA F5 R (9531, HALH 5 RNA HI6MOL ALD,




