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PREFACE

VSRR

R

ARG e A R

It was perhaps a mark of how successful the second edition of Instant Notes in Biochemistry was that we
recall seeing a final year student avidly reading it even as he waited to have his viva with the External
Examiner. Although we would strongly recommend to any student not to leave revision to such a very
late stage, this experience alone proved the value of a concise book that focused on essential bio-
chemical information in an easily accessible format!

Let us be clear. This is not a book to replace the superb all-embracing and highly detailed
Biochemistry textbooks that take the reader to the cutting edge of this science. Rather, its goal is to
allow the reader to cut to the heart of the matter, to see what the core information is and readily to
assimilate it. For mainstream Biochemistry students, it may be seen as complementary to the large
detailed textbooks, whereas for students taking Biochemistry as an optional or elective module, it
should be welcome as a fast way to become acquainted with the main facts and concepts.

This book is aimed at supporting students primarily in the first and second years of their degree,
although, as we recount above, it can also serve as a welcome friend when faced with certain adverse
situations even in the final year! The third edition has taken on board all of the many comments and
advice that we have gratefully received from readers and academic colleagues alike, and we have
corrected a number of errors, omissions and ambiguities. No doubt we have still missed a few; do let
us know of any that you spot. This revision has necessarily reflected the many new directions that
Biochemistry has taken since the last edition, whilst also preserving coverage of the core of the subject.
The book now also includes expanded coverage of cell structure and imaging, proteomics, microarrays,
signal transduction, etc. As with earlier editions, we have been careful to include only the information
that we believe is essential for good student understanding of the subject — and for rapid revision when
exams appear on the horizon. Do use the book not only to get to grips with the subject but also as a
ready source of elusive information. We hope and believe that you will find it as useful as past
students told us they found the earlier editions.

David Hames
Nigel Hooper
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A
FAB-MS
FACS
ACAT
ACP
ADP
AIDS
Ala
ALA
AMP
Arg
Asn
Asp
ATCase
ATP
ATPase
bp

C
cAMP
CAP
cDNA
CDP
cGMP
CM
CMP
CNBr
CoA
CoQ
CoQH,
CTL
CcrP
Cys
CRP

AG
AGT
AG”

adenine

fast atom bombardment mass spectrometry
fluorescence-activated cell sorter
acyl-CoA cholesterol acyltransferase
acyl carrier protein

adenosine diphosphate

acquired immune deficiency syndrome
alanine

aminolaevulinic acid

adenosine monophosphate

arginine

asparagine

aspartic acid

aspartate transcarbamoylase
adenosine 5'-triphosphate

adenosine triphosphatase

base pairs

cytosine

3',5 cyclic AMP

catabolite activator protein
complementary DNA

cytidine diphosphate

cyclic GMP

carboxymethyl

cytidine monophosphate

cyanogen bromide

coenzyme A

cytochrome Q (ubiquinone)

ubiquinol

cytotoxic T lymphocyte

cytosine triphosphate

cysteine

cAMP receptor protein

change in redox potential under standard conditions
Gibbs free energy

Gibbs free energy of activation

Gibbs free energy under standard conditions
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DAG
dATP
dCTP
ddNTP
DEAE
dGTP
DIPF
DNA
DNase
DNP

elF
ELISA
ER
ETS
F-2,6-BP
FAD
FADH,
FBPase
N-fMet
FMNH,
FMN
GalNAc
GDP
GlcNAc
Gln

Glu

Gly
GMP
GPI
GTP
Hb
HbA
HbF
HbS
HDL
hnRNA
hnRNP

HIV
HMG

1,2-diacylglycerol
deoxyadenosine 5'-triphosphate
deoxycytidine 5'-triphosphate
dideoxynucleoside triphosphate
diethylaminoethyl
deoxyguanosine 5'-triphosphate
diisopropylfluorophosphate
deoxyribonucleic acid
deoxyribonuclease
2,4-dinitrophenol
deoxythymidine 5'-triphosphate
redox potential

Enzyme Commission

elongation factor

eukaryotic initiation factor
enzyme-linked immunosorbent assay
endoplasmic reticulum

external transcribed spacer
fructose 2, 6-bisphosphate
flavin adenine dinucleotide(oxidized)
flavin adenine dinucleotide(reduced)
fructose bisphosphatase
N-formylmethionine

flavin mononucleotide(reduced)
flavin mononucleotide(oxidized)
N-acetylgalactosamine
guanosine diphosphate
N-acetylglucosamine

glutamine

glutamic acid

glycine

guanosine monophosphate
glycosyl phosphatidylinositol
guanosine 5'-triphosphate
hemoglobin

adult hemoglobin

fetal hemoglobin

sickle cell hemoglobin

high density lipoprotein

heterogeneous nuclear RNA

heterogeneous nuclear ribonuleoprotein

histidine
human immunodeficiency virus

3-hydroxy-3-methylglutaryl
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HMM
HPLC
hsp
Hyl
Hyp
IDL

Ig
IgG
Ile
P,
PTG

IRES
ITS

LCAT
LDH
LDL
Leu
LMM
Lys

MS
mV
mRNA
NAD*
NADH
NADP*
NADPH
NAM
NHP
NMR
ORF
PAGE
PC
PCR
PEP
PFK
Phe

P

pl

pK
PKA

heavy meromyosin

high-performance liquid chromatography

heat shock protein
5-hydroxylysine
4-hydroxyproline

intermediate density lipoprotein
initiation factor
immunoglobulin
immunoglobulin G

isoleucine

inositol 1,4,5-trisphosphate
isopropyl-B-D-thiogalactopyranoside
equilibrium constant

internal ribosome entry sites
internal transcribed spacer
Michaelis constant
lecithin-cholesterol acyltransferase
lactate dehydrogenase

low density lipoprotein

leucine

light meromyosin

lysine

methionine

mass spectrometry

millivolt

messenger RNA

nicotinamide adenine dinucleotide(oxidized)
nicotinamide adenine dinucleotide(reduced)
nicotinamide adenine dinucleotide phosphate(oxidized)

nicotinamide adenine dinucleotide phosphate(reduced)

N-acetylmuramic acid
nonhistone protein

nuclear magnetic resonance
open reading frame
polyacrylamide gel electrophoresis
plastocyanin

polymerase chain reaction
phosphoenolpyruvate
phosphofructokinase
phenylalanine

inorganic phosphate
isoelectric point
dissociation constant

protein kinase A

EEREREA

R ROBAR 2T

PHEA

SRR AR
4-FRERER

D FENREA
EIHRETF

GRERREE
GIEREH G

S ER

WLEE 1,4,5- =B
FAE-R DB R LEH
SRR

PR R A MR A AL AR

PR A S R] i IX.

K ECH B

SRBERE-AR B AR BE R R B
FLER N RS
KEERES

ZER

BRI E N

AR

H R AR

i

ZR

&1 RNA

I T P B P — A R (ALY
KT e AR NS — R R GRS JRUAD)
S T P AR RS — A% BRI R (LAY
P o e N — A PR B R G B EY)
N-Z.BEHuBERR
LA E AR

Ber AR

A AE

IR TR M IO e B A P, UK
FEER

RA WL
BRI BEI IR
SRR A

KHEAR

THLBER

EHR

B H AL

EHEE A



PP, inorganic pyrophosphate TV R

Pro proline e

PQ plastoquinone JRAERER

PST photosystem [ WHEIRGE T

PSTI photosystem [[ FHEIRSI

PTH phenylthiohydantoin Z N B R

Q ubiquinone(coenzyme Q) Z R (R Q)

QH, ubiquinol(CoQH; ) Z BRBE G QHD
RER rough endoplasmic reticulum HH T P9 R Y

RF release factor B AT

RFLP restriction fragment length polymorphism B il B B Lo A
RNA ribonucleic acid VR

RNase ribonuclease B IR G

rRNA ribosomal RNA 2K RNA
rubisco ribulose bisphosphate carboxylase R B AR L B
SDS sodium dodecyl sulfate + R ERN
Ser serine 2 JR

SER smooth endoplasmic reticulum S P 5 R
snoRNA small nucleolar RNA #Z{=/h RNA
snoRNP small nucleolar ribonucleoprotein VAN L A=
snRNA small nuclear RNA #Z /N RNA
snRNP small nuclear ribonucleoprotein ZN/MMEEZER
SRP signal recognition particle 15515 Bk

SSB single-stranded DNA-binding(protein) HgE DNA 8568 (FEH)
TBP TATA box-binding protein TATA ELEEA
TFIIIA transcription factor IITA #FEF IIA

Tris Tris(hydroxymethyl) aminomethane =ERPRERP R
TFII transcription factor for RNA polymerase [[ RNA R4 I WEFRETF
Thr threonine R

T melting point il 5

tRNA transfer RNA i RNA

Trp tryptophan BE R

Tyr tyrosine AR

UDP uridine diphosphate PRFEF —BERR

UMP uridine monophosphate PRE—BERR

URE upstream regulatory element LA TS

UTP uridine 5'-triphosphate R 5'-=BERR

uv ultraviolet BHNEO M, IR
Val valine AR

Vo initial rate of reaction J S G T B
VLDL very low density lipoprotein WAREEIREH
Viiax maximum rate of reaction RN
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AR ER BB R A . AR B4 R 40 [ 5 E 40 B Ceubacteria) 1
W [ B v 405 (archaebacteria) ], JEA2% 40 i T A% o A0 25 B AR % .

AN JFAZ 41 I AR B BRI (plasma membrane) £, , % T 41 fE 45 4, R BE 47 B T R

& (mesosomes) , fit B A% R (DNA) 7E 4 %5 152 (cytosol) PNk 48 T8 3142 (nucle-
oid)

H kSR WE 2R 1 R (protein) FIZEHE (oligosaccharide) T4 A ) 40 B AR 47 R 4R ML A 32
PURFAEEENGE . —hiA R, H B K (penicillin) , /T 5 41 f B A BUAH
ROBE., B2 FCPH M 40 B (Gram-positive bacteria) , A ZE7E H R EINE —EERN MK
BE, T2 2 [CBA 40 B8 (Grame-negative bacteria) 40 I BEE: M , 40 fUBESNE A — B AME,
TE4H i BE Fn M 2 8] 2 BE % 8] B ( periplasmic space) ,

— S FEZAEY B RIRMEE . & Bh¥HEE A 5EH (rotation) , 41 X1k 244 R AE H | vt
MmEshGafbtE) . AENHEHRBEEEA (lagellin) A, HEEATER—KZ, H
HEE 44 (flagellar hook) ¥ H it & 2| ## & T 3K (flagellar motor) |,

HEZAY RS (A2) JEZE 1 Aok (E2)

i B SR FN 43 F Thik (A3) R AP AL F)

FHEM (B P A e B iR 1k (L2)
&g (ED

A2 HEZzEMAmEa

E R

HAZ M EA R S8 0 4 R AN 55 b — Lo g R0 52 A0 Y 4 i (P 3R A9 4R 4% » B
& BA % A MPLEE.

JFE (plasma membrane) RGEE 4 K AU 540 R4 IR TT. HTEARRNEEER
Fgs &4 R (igand) 193244 2 3 (receptor proteins) , i i ELA 1 8 138 1% 5 .
TEMIt: (exocytosis) FIffiik (endocytosis) 3 # FE Xt N 2 90t BLA e #EM: .

40 A% (nucleus) Jefafk DNA rhICFF I MIEIRIZ R B . BB IUZEASE (BB
I EFL (pore) VR4 FHEH AR . BEAZ T B9 A~ (nucleolus) BAZBE AL L
(rRNA) & B ERAL o

RS 34 300 T 52 P 445 4k Wi o 5 22 S [R) 4 3B 43 < #ELTED P J5 B (rough endoplasmic reticu-
lum, RER) b5 73 E A% R, & 2 IR E A0 40 W A 0 & B A B B8 o I 93
37 s YETE P8 M (smooth endoplasmic reticulum, SER) 5B g B & A1 Xt A Bl &9
IR K,




i A Aty Bk

28 e s AR

ML 2m LR e

BXER

i /R 244 (Golgi apparatus) J2 i B4 B ) f 7 4% 22 45 . 2 40 (9 S0 R A4 vt
EHZK A RER BB, I 3k — 2B 40 b 098 A 5, SR 5 KB 1 5 0 38 1 R 2
e LA 0 3 T R 2 5 R At IV 4 P 2 ) B A E— R

ZML{A (mitochondria) A PRI SN B, 19 )22 58 22 18] Sy ) . MBS P9 RS 5 T3 458
P EA FLE F (porin protein) . P4 YR B JE i 1 I (cristae) /2 A6 B R 1k 25
ATP B o R SR [5R R A B A B BRI PR HEA T 9 37 T

FELY) 40 HE H A 244 (chloroplasts) B XUZ B AT A0 38 , 34 288844/ N i (thylakoid vesi-
cle) il P BRAZ 3R , 3 2SI A /N o 3 5 AR O B (grana) , RBEA/ N & H TG E
(chlorophyll) , BTG EVEFIRIFRAL . B A /1N J Bl 1 T 5 4 49 I R 36 S5 (stro-
ma) , 42 AR [ R R

TE B W) 40 L P A (lysosomes) i L2 B 6. pH 2R (pH4~5) , i E 1Y
BEBEREA HORYERE . A BHA P 10 R 1 7K e 83 8 it R 00, S 95 IR 22 el 9 75 1
BEALLEIR ST

Y EEA (peroxisome) & A FEME AR AR T TR A9, HEI Y R g AR, X
AN BB AL P T BT SE A A Y AL S (catalase) HEAL TTREAR .

21 5 fs e M o B AT A R 4, AR AR S B R TR X AT . TEANMRIE IR N
2B 28 (cytoskeleton) , B & —Fh i EF 4E 2 000 4%, 4ERFAR TR . X BT 4R

A (microtubule) | 77 [E] £F 4k (intermediate filaments) F1§#§%Z (microfilaments) ,

£33 AH ) A0 ML P 240 PR BE R phy BT AE A AN . FEARASAE Y BRI AR i R (lig-
nin) %) By 25 3R A T 494 1 4 R B £ 5 JBE AN JE

JEYE 2 B (vacuole) JE RV E SR Y AE 0, H pH 2. i FARMN
Ta1 3 3l » (6 VR, P30 72 A2 % R (turgor pressure) , 5 4 Jf BE Rif 488 B, 7T Xob 40 R A 7 40
HuEE,

4 B 2R AN A F Bk (A3) FHE YLK (F2)
YIRS (A4 T ) (HDD

/NGy TG 2 (E3) L A% A A AL B R 1k (L2)
KoF iz (EH HAEVEA L)
55 3 (E5)

A3 HREZEMSFOIE

R

BRI — PN S22 (internal scaffold) ——4H 0B 28 , ‘& 2 40 Mg 9 2R LA Ko 4
MFANH S 3. 40 B 28 3 22 (microfilaments) | 77 [8] £F 4 (intermediate fila-
ments) FI{H & (microtubules) ¥4 i, .




L 1) 2& #4

1o 22 2 v L BH 28 1A 2H AR AR AR ER BB &) (helical polymer) , B2 4 5~9nm, BLA HLK
SCHEThRE.

o 6] £ 2 2 p r ) £ 48R 1 2 R 4R RE 4T 4E (rope-like fiber) , 42 7~ 11nm, & & 40
B 2R HLARER B (mechanical strength) FIFTBT Y] (shear) fE 7.

a4 B FH A 7 1 (tubulin) 2H B B2 R 25nm (19 7 25 [B A 44 (hollow cylinders)
WO RE o F0 B-UE R A B HES R IR . FE 40 A 4 A, e A S B B
HIA 224y Z49i 1A (mototic spindle) f1 i 2 FAHI . Bk /KAl B8 Ccolchicine) FI K F
1R (vinblastine) 3l A BT B T A2 B8 (taxoD Al R SE U . — ST A L3
HILA P H B RVEBURE 25

4+F I3k (molecular motor) 5 5352 [ (motor protein) 5 4l B 2R £F 445 &, I FIH
ATP /K= BRI E BRA BB SN, kA kHBIX (head region) 8% ik (mo-
tor domain) 5B HLES  FK iR ATP, TERXEGERY . FEMNDERELR
WLBREE 14 (myosin) 3K 512 1 (kinesin) #1534 77 25 H (dynein) ,

HHESH YIS (striated muscle)éﬂiﬂﬂﬂﬁﬂnﬁwé‘ﬁﬁ%%"—ﬁﬂ‘]ﬂﬂﬁé‘f?ﬁ,ﬂﬂﬁﬁéﬁ
20 8 B 1L (sarcomere) , ZELT HEE Y A H (dark A band) fI5Z Y 17 (light 1
band) M E.AS#: . AR & B H X (H zone) fl Z £ (Z line) WUREF 4 (myo-
fibril) &4 Bif 2 (filaments) : H1#Z (thick filament) i LERE AR, RFEET A7
444 (thin filament) & A L3 & [ (actin)  JRJLERE F (tropomyosin) FLEEE H (tro-
ponin) . JULP US4 i , B 22 TN 40 22 AH 7] 3% 3 (slide over one another) EALAT SRS .

FILBR 7 1 Fl 79 4% T 1) 20 A R 9 Xt e 2 AL » HE AR AR — XUk BRI IX. (double-headed

globular region) 545 MR HE R o R HEARE . WIERE AT H R MR RLZIAE,
Ki# ATP HEENBIER .

WLEhE B R AN i FE 4 4y, 7T LLERTE G-HL3h & B (G-actin) P& (monomeric) FETE
SRIE AT Atk 2 Bk F-LEhE F (F-actin) . WLBHE H 2 LA BT (cross-bridges) 5
255 BT R ol LERZR 1Y ST KRR

TEMNENE AL MERE [ Sl kB2 [E & A P TE B (formation) 1% 2 (dissociation)
REHAT, SEULA B SE . IERE 145 WL 3h & B 45 A R, BBOR A & 9 PiAn
ADP, {§i78 [ R % & A5k, NBh & 4 il 48 sh, BENRERS ATP &4
BURMZh & . ATP Bk fE S1 3k X2 FEERHER .

ELERTE (3 T40 2% , TE 8BRS (resting state) B FELIE LR (1 S L& H NERE
Hh 2 vhEh T &R, Ca2t M I M (sarcoplasmic reticulum) B #E A LS (sarcoplasm) ,
SI4EE # TnC W55 478 AW S &4, AT KE R @ IS
ZE [ F AL Tnl #1 TnT 43 2 ENIERE M . 6 2 BT TENL B RIS E B S IERE
H4E.

EO Y 4 R A R T 3B AR 28t #) (protrusions) , 2 B AL, 4
JREF T % 22 (axoneme) P, BUEF DL 9-+2 A4S SHEA AR A BUR . FAER 9 U
144 (microtuble doublets) %G &MV HA L XBET 8, /N R B B W45 4 A(sub-
fiber A) , %K [ B B W7 47 4 B(fiber B) .




MAEAR—FEAER KRNEE R, 5T 4 % B JE B #F (cross-bridges) , 3 B4 ATP
B (ATPase) i tE. PI13h 12 (dynein) B NIELF 4 A flH, 24 ATP /K fat, nE
MBIARE WL 4 BB, b TR 104 T RS S (nexin) 3%
B U AR SR RMFES .,

B3] B4 MMgEt (A2) B P B9 R 5 (C5)
YRR (AD PEEER (J3)
E ARSI (B3) PREFEIR(M3)
Ad EYIRB

E R

A
AWES T (8 i\

A0 £ B AR

T BN — O 8 1 B P A B 5 B T R 4 LA AR AR AR O I R, &
ANFERMBF AT ARABEHRBEIIRA L. RS v
VI RAEB AT L 4 SRR BB

PR R BEIRE AR A B 56 FRVE R 20 R S , A 4081, 4R 5 L0 4 #L (microtome)
VI . YA B TR L, BT B T AT AR, HAREALEYR,
FRANE (hematoxylin) BRAFLT (eosin) , SEARASHEAT Y £5,, 0 40 BE7E e B 1 AR M
BOREEE . ArA R BB 00T P Ak 3 66, B, BV P — R 4, 7E KRR R VE P
TAIAERAEBEN=Y.

2 B AR (phase-contrast) L) J 8 & 24 HIT 4> T ¥ 4 22 B34S R (differential inter-
ference contrast microscopy) A FH FIRERIE M . % B AR B 2 10 Bl LA sk A8 S I
HIARAL , 7= A AR, ZE ISR R L B ) BA 20 2 B DR 4 B SO R T P A A A

PRIE A (fluorescence microscopy) f& 5 Ja ik & ¥ CB B R B K R MO U &
BHERK Z 51 458 — % Btk (secondary antibody) , % #i {4 8 #% 5 %) 4k $i 4k (primary
antibody) 45 &, e — I RPUAET] S 2 R MWL S . 2B E T K RS, 5%
YA B Y &N, T BRI BB LE .

BV BAEA AT, B (aser) R B K R EFIRA L, B BSR4
WH— I R RER I BMAR—A TR, AR FAETEE, B
F— RPN PR, TRV R I RIS A B R A i = 4 E1R

HKVRF KB K ARG 556 6B 1 (green fluorescent protein, GFP) 7] Ftnic Hih &
FUBE S 5 AR FE T W89 40 I P9 28 P 5 S S RS A0

FAAR [R5 634k} (fluorochrome) FRic BIFh 2 (5 /5 , W62 2 [6] (4 A8 B /6 B AT LAE 2 95 5k
IR BEE % (fluorescence resonace energy transfer, FRET) #47 Wil — Rhak ety
BHG R 6% 5 55— RSB R YR T B, 24 FR B (A L HEE B, JB AT B
M—FhFE Y rHE 8 B 5 —Fh e b g .

LT BIR (electron microscopy) &{# FHEREE S B FIRE A, HREREESH,
R TRASEE PR TR, &5 8T 8 HR (transmission electron mi-
croscopy) (il FIRF L HEHELBROKNIAAET F. B FHEESNSBHSA
ST, AT P2 A AR A B AR




PEET Ay

AT 4 "{i

P E

FHHF B K (scanning electron microscopy) R M AW ETAELSERE,
)G AT TER . AR PR S TR RS T, BER T U4 fr A
) = 4%

HZAY S (A2) R A FbE (E2)
YE T 2Bk (D) DNA 7R (14)
RA R N (16)

A5 HWRASHISTRSTE

e 2am Jiel 21

4 L3 A

HXER

SYHEYAL L TRE AR, KA EH SRS, IR E
) 4 RN 2 B » T L ARAT R R A

AT P A SOR 5 B . (BB R PG & W & Fh B iR 2 i) 5 AR RI 26 2
4 R T 4 B9 00 TARGS & 5 7R DG BT B0 40 AR 4 16 43 Fh WK A (R 28 Y 10 40
BT,

] AFERE M40 T e e R A K. FRIUKEFE (primary culture) B WAL
ARG A M AT 5%, T4k 35 5% (secondary culture) F AT 3§58 3 Al 7E ¥ SR R N A= K
BRI EBOA R T RS 3R .

V441 fif 43 4% 43 BS (subcellular fractionation) ¥ ZHEBERFE (AINAI30) R B H 28 0B &
T 4t a5 4 it 53 I

F= 3 8.0 (differential velocity centrifugation) 2340 M8 ) K/ DHFT B . BOHL T
VRS P A R0 1 43 B 45 P 20 B 2%, (3 B AT FE B O B IR BT IRDUVE . TEARAY B0
YERR s JE LA UTTE F A% L oRLAA | S B s AR, 5 DU PR B P v /R ik e e
VeSS =N

SP-f7 95 BE B BE 35 0> (equilibrium density-gradient centrifugation) & F] F #8 25 1 &
(dense solution) (| AN EEMEVE B LARE S i 20 BE S LR 43 BT 4 O 2% . {8 PR B S AL
745 Tl S 7] B4 200 25 43 148 v 7 B TR 0 B E S0V N IR AR RIS » 22 R S 4 M
AR A X T REME R B .

TR ) 200 25 ) 300 B 4 B ) 7 9 R A AN T A ST 40 G 43 £ v T 5 o 7 R L TR A
(maker enzyme) % PE, Fr & E H R E R T A HE—5 € X Z (compartment)
FREH.

HAZAE YA ST (A2) EH Bk (BT
AW (AL) B2 B (CD
M A (B6) YEh T REHIA (DL




B aX®m5&%akK

Bl S=ER

E R

A B T i R — 40 20 FppRE R RR A ARC . SR O R R A R VEUR T
FEE (R ) 5.0 ofkIE T (CoOMiE. MERREGIS, EA T REE.

%t e - AR AR BH &AL, A 20 FbRHE SRR YA PO R 2 A B 48 Co JEF LA I T 4 2UHE
i, I, B D Ek L #9 % (configuration) FE7E « 33X B4 X B S5 44 1k 2 7R 7] 26 A% A 4
{8 (mirror images) 36 % , A ARHE B A IXF Y 1 4 % Y6 (plane-polarized light) /R [7] B BEXG

MEARS . EE AR R L- R,

20 FiARAE R A AR MISETR R 2 M , 22 PR [ 09 4 B A0 2 TR R, R B
EHEM A RO, B R ARSI E RN . HER
(glycine) (Gly, O HEFE FIEE K R #. WA (alanine) (Ala, A) A R (valine)
(Val, V) .22 (leucine) (Leu, L) , 525 & /R (isoleucine) (Ile, D) F1 F i & AR (methio-
nine) (Met, M) EL A 7R [5] 45 #4 49 Big I R M 8% , & R BK AL 0. ERER
(phenylalanine) (Phe, F) . B& 4 B (tyrosine) (Tyr, Y) #8 & R (tryptophan) (Trp, W)
{55 O e o ELAT K M . M5 b [ 52 F) B X8R (proline) (Pro, P) K& ) AR 7 1 MU
SR s S A AR , PRI T S BR bR — WP A B R (imino acid) . B 7K 12 &R (cyste-
ine) (Cys, O) () & BEMIEEA B I R IHE , BE 5 55 — > AR AT L Bt . Bt
S EFSE R (arginine) (Arg, R) Fl#i & (lysine) (Lys, K) 7 #7 1E B fif A D , T 2H
S Chistidine) (His, HD B U%E , 7E ok pH B, BB IE AT BRI AT . PRIESUEEMR
KA (aspartic acid) (Asp, D) FI4 2B (glutamic acid) (Glu, E) f U 7E ¥ pH
RS R B A . RABERK (asparagine) (Asn, N) FIA & Bk (glutamine) (Gln, Q) Py Pk e
(I F 22 B (serine) (Ser, S) , A 8UMR (threonine) (Thr, T) ) 35 50 5 2 A H AL AT ,
A, BB TE L SR

HEER R AR (B2) EHFERIEEH (B3

HD:BE RN 20 HEEBRZA AF2HABFAEEREAREED, B A% 1% 3 Bt & B (selenocysteine,
w0 F 2 UGA) W% #i 4 8 (pyrrolysine, % # F & UAG),

B2 ERHITE

5 BiA= pH pH Eyevirh H W0 —Fh B AT M. B2 2 i T 4% (proton donor) , B i F 3
& (proton acceptor) , T B B85 T4k (ionization) 7= 4= H 3L 4T 5% (conjugate base) , w—#F
PR g4 B B8 B X1 (conjugate acid-base pair), B #0, Z, it (CH; COOH) #1 Z, R &
(CH,COO™ ). Bl pK R EME—d K pH, Henderson-Hasselbach 5 iR T
pH.pK FIRR/Bh L Z Bl HX R , AT FIHRX 8E1E.




HXE™

A R T 4F S 2 vhiR Cbuffer) 24 F, AXHHE pH B9748 1k . MR 114 795 5 il 2% Cti-
tration curve) % , £ 45 (inflexion point) 7~ pK {8, FRHE T 1) 22 2 (buffering
capacity) /& pK £ 1pH §.4 , 7EA ¥ (biological fluid) 5, 3 fif £h Fmk g £ 55 7
REMWIER . AR E ORI EA —E N E e, 2505 b H A
A, 40 TRIS, ¥ 7ER— pH 3 FEl P e il s 2% s Wk 1

¥ pH SO, EEERR I o EIEM o SREAE N PRIISL A, 2 R F. 76 pH
B PN ERSE T AL (H2Y pH B R, REEH Bk X R T, A5 REIE K &
ST, 320 P AR R RS, o REA pK E7E 1.8~2.9, B pK {H7E
8.8~10. 8, ARLLHIA I fift B MG A MR 5 A — A HA AR pK {H A BRISIE A .

AR (BD

B3 FEHBRMEH

E R

R R RRE i AR5 (peptide bond) 3% H:7E— R ML PEFHI . BREEEJE — R I
PRI o-BEEFN S — N EEEIRIY o REEZ Y LA SE i . AR ELA 340 XU R
JLFERAE T R (ran) #9522 BRI 324 (backbone) # 52 J& iy 454N & SR 5% 3 vh
Ca— N ($F Co — C 5 () BIEH /1 B (rotation angle) T & . Ramachandran
BIbRR & F  BERE I AR VP e . ISR RRE T AR BT L K. I A £
BHEFRIE A FERR R SR AN Z AR

SHETR DA KSR B 7 B2 A R M P R R 2R 1 T Y — R 45 M (primary structure) , 2
BRI E 2 B A S it LIS — RS 2z,

FEE FUR T, 4544 (secondary structure) ¥ K & IREER) R I A AT & . — 4
GERE P B B IR AR o SRIEAN BIT R, o MRHESR 2 NG rh AL AR LA IR IR L
REVIRBEHES , o AT TIRIER B SR . 72 BT, MHAR Y 2 Ik F B ) B A
SUBE, Wik A BRBE AT LA a1 CEAT B4 8D k51, o vl LUK 18] (RCPAT B4 & ) HEF
B Fia 08 22 IR BE B 7 1) %+ 3B W AP TE T OFAT B B R R 0

TEEE BT, =R 451 (tertiary structure) ¥ & £ ik o T A BEMR A = 4EHEA . X2
BAEYIEER R IR Z i 2RI T 4E R

TR E A — 4L 2R /L, #R OB A 12 45 44 (quatermary structure) , B ¥
K Z R B 25 [ HEAR A E A1 Z R A EAE A .

BT &R AL 2 E)TE R BT, B T = g iRl R AR AR A
(el g VB4 ) VR K 1) AL M AR EAE A (R SR R 4E 5 .

R = YRG5 R FA R 2 BB AR AT 5E » 0 40 - XS R d A o3 AT v (Xeoray
crystallography) , G IR (GG ) 43 #7 [ nuclear magnetic resonance (NMR) spectro-
copy JFI¥A VR L F BI85 R (cryoelectron microscopy) .®

£



