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A Brief Introduction

The techniques of chemical modification of proteins have been extensively used in
protein research for a long time. Owing to the developments of site-specific chemical
modification of proteins as described in this bopk, such technology is still appiied exten-
sively as a useful technique. The statistical approach advanced by Tsou is based on
establishing a relationship between the number of residues modified and the change in
biological activity. Tsou’s plot has been extensively used to ascertain the number of es-
sential groups for enzyme activity. In addition, the kinetic theory of the substrate reac-
tion during modification of enzyme activity previously described by Tsou has also been
extensively used for studying the courses of irreversible inhibition of enzymes.
However, there is no book which completely and in detail introduces the important theo-
ry and methods proposed by Tsou. The reader is referred to Chapters 3 and 4 for de-
scription of the kinetic theory of the substrate reaction and Tsou’s plot. The reader is
also referred to Appendix I for information concerning the availability of various
reagents. References are given with each chapter. A brief introduction for site-directed
mutagenesis is given in Chapter 8. Although site-directed mutagenesis is an active area,
chemical modification of side chain groups of proteins is still a problem-solving technique
used in research of protein structure and function.

In presenting this book, we welcome your criticisms, suggestions and comments of

all kinds. We hope this book will be useful for the laboratory workers.
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B 90 FRWMBILLE, EMEYEELBA T 2 FEMER I EMFIBARREN
REHIR, MEORMRIXELHENEDEHRHER AL EEEHE D EHT
WIXHEST . KA (#7090 5ENEBREM AT EE XA Y¥E R X, Wit 0F
— Y EBEARITEIHFT, AP R EEMN Z(Proteins, Structure, Function and Gene-
tics YA Protein Science), XFF T RARMT|FMAK BEEEWESH FAEY¥
PP, AERE 1 EARTIHEY R 2G5, BT T R A B & LT
{Nucleic Acid Research), X —F L RS HHA, FHRARBYMEDUES T TFEWE
MBHNRAERARNE MRR VWK FHEH ERE SO FANEIRE N 7 ZR,
ARLBET N, EENXAZBRER T EE K. EFREN & F¥ X7 1986 F LT,
EREARMENE N HEHRCLFH XZLHAEE 10 EXRENES T T4
ZERERMEFRFER. TURMRL. EARERAGFIHE A TEEKERNELD
MM SThEE, EH R RECRE A — 1 RN EERAI A .

EHENEXEMAR -~ EREHWEDFRRAUZL . WFEARIAEHEY¥Y
PO, MEARMEEAWLEEHESERYRENREAREHESEXEZNE
BEHE. BRTEREACE SR TR ACENEAREWIERTHAU T — &5 HayiE
B EARIRBE, W BEREN —BENEN, EORMEEANLEEHBEEOR
EHMENEXEARNEE S EZ —. AEYEFEELAFTLEMCR T EA RN #E
AL B it 5 LR 7 g, B IERF EE M b2 B 1 7 B BRI % — 4R B4,
FA IR TR e E B BN A B 1%, BfE, R E R R TR
TRE/HNE., BRFUERMEQREHESRXAFRN —FLERENSE .
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e A Ak 5 U P — I sE v A X B R U R AL A B A 5 . RE i E
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EORUEBHBRAEEEDENRREDPESEENER, RAMNBKRENHR
EARGWMUEEF ANFRFE. EFRb TR L —EpsuE, S LE T Mk
B FRRRASTE S MARMHR, FX - ERNREEMHRESREH ST
HHERFE.

RO RMAF BN E R AAR T ENE QR B M AT sh ¥, &
ERZFRPARGRERR T it AR H B, XU ERE R F2EMEEAN T T4
PFEIEMERTER. Bis EFEFXMETENEOREFBNWEE S ED A
BT RSB . R .5 K 1k, B M TR A X kR BB
W% F . ERXETEREBNRTFIEHZEEm . RIE 70 F£4K 80 £ HM M 48 %
k. ENTENEST . BEZAREFEMTETR TREFTLIE, HHHF R
REEF EWTZH5I M, LSRR E LT X SRR T KSR . fFk, ElEX
FHREE+ILVER, BEEX T HETH R, HBEXETEMRRNTBE B X —EH %
. BE, KBk, —ERZ —-FREH M FREFRECEARMAESZW—F.E
HTFHFMBR TR ERRE. TEFRAEEGHE TR, ARETHEE., HEX
EBATHET. 2HHES8E, HPNEIHESs HERSEHEFAEHEEN. B8 E
BESHRGHERSH ABHFE 2 H EEFHBHRER I, b REMEEHIRIE T 465
BEEEEREM . WX 3 BRES DI RFAGERRZR I BRAITEX —EENE
BT BRI T, R BHEELREE EE BN EELBI RIS M ER
HSHBEHIHARFARFWTENA RN ERFRZ0HORSE . HA R KB RRE LW
R, R EA PN EF EESITHERTA THEE.

B e R ZEM, REF R EWFRPREH 75 4FiE,
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BEHRR-REBEMEY K F . CREMENN EEAEE, BRI EYFEHE
LR ETFHAFEMLZ M, M A mE FHIFEH EE4SW, B2 SRR AR
A, H 2 RSB RTT S B E QR AMEDIREMER . XS BHFVER RS R
B, FEEARMFBEMREEEARS FESMMNENE. FHER T ¥EmErE
FHAZWE AR EYEESE, X B A EL T EM. ERAERSEE/AT.
BFAREFEH TR BEYEENSRE M TERUET 2R, EERNILFEE
WMEBEAERATEH:-OEARS FTHNSEEAN RS QRERS FREEEHI A
T AFENER BRSNS NEXEN -HEEFR CEEMBEEHRER
W—FE N TE. A BEEH R —FER RS, BE A RMSEERANEBN. 51
HEH RSP EEEAWIE. B TEREANESFTTEHHAR  AHBHE 8 EAERE
WA a T TEEY TREEERERXTE.

EARMEERANLEBTER M ZHE AR PR, LR —MHHREAN 2
BAGCEAREINEBMNSH SRR S, Y280 +oEEMER GEEE 8T
FBHIAF E — RS, ERAE RN R R A M s he B AT IES
ER. X —SHREARDARYE ZHEHFEFWNARE.

fkEBMYEBEERARTOTILANTE.

(D) FEMBEHNEARYLFEERREVERAKE . E8RALFBMTLIRR
HiE R E E ST R G R A R R AT LT . X0 T B AT R i R
BENEARSFAANEE. EAUESBANNPARZES RS PSR ERELT
EHEOLHF N HRATELE. BT REHHBITEEREENER.

) AFEARAESNSEE.

3) BTEAFRE—RFHNE. MERGRTFFHSE, B0 75 N-FKinH
FRAEE. & BKEE N-K W A AR 00 9 67 % A B9 8 4 K58 4 5 2 K (DNFB, dinitrofluo-
rebenzene) . FF R EBE &, B — F B & B Z 78 & (DNS, dimethylamino-naphthalene ) 1 %
B EBEs (PITC,phenyl isothiocyanate), PITC th &M & & H i /F5# Edman F&f# -
BB T Ak FE R ERR L A AT PR B E BRI S L B A W R ) L ]
BRI SR B & Mo .

(4) HIE A RS FRBSELZ . FIR AL F SRR 09 RN, SR 5 6 1 X
WRBEEE, UM EARS THHLEL . R 5,5 - 5N - HEXFER, DTNB)
MERFREZREBRSHREHRERE , TUHENE LT EE & 7T DB I A,k
B (6] 9 AR AL AR W 5 4 B A Bh T %

(5) A FEMAMCHER BT BB RIBAMERE ., B EAFEAR L g
i 8 1 155 e B2 O 4 AT L DA T ZE PR BB AL 5 TN 3R I B A (i BB 9 e v s R ok
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B, LURBE IS S A M SRS R S e '

(6) HEEARMBEE AL, B F BT AR R M s 2 A 2 55 T
B 0 i ALV B, R B HL A A Ay b LB A AL T R T EE MR, o 25t i it
T4 FHa, :

(7) RIS SRR AR R E A F ST B i R A9IZ 31 DK SRR H 0 R
TR GRS,

(8) MAZEORAKNESBITEYWET R LFE B, #1T X R ik a5l
piRii

(9) BFEARMES FHEE L. £EQ RS 79 EE LERS BRI A Y
R EE S, EEE R R R AN E L. EATURE O AR (L 10, 5
oL FE B AR (B B B A S S X AL F B A R R B R R R A RIS R S T A
PR BN, DUR TR B RAT BB RO TS 1

10) EHEBCEEERS THHE., AEEESEEHR WREA KRN LFS
L7 R A BRSSP 2 B e SOl I s s BB R A, LI SR KA M 5 DD RERY 5%
F T E AT B B R A B L U A, 8 T LB AT U 6 PR Y 2 B 4 At B 8 TG
FROER, B BOE  RIE, RE R R R &% .

B2 E AR B URE A — SR B T B IZ WU T R PR AT S A LA
BF3E.
EARSFRESBEE RO RSN, WG R ERRENMEER ST &
HFSFHENHS . BHRELTEARSFHXRE, 5 T2 s domE A A
A PR U P F 7 1 A T B BOK PR FR L, AR 55 5 100 A 51 B8 4 400 F i 5 3
fE BRI R 262 00, e F & 1T AL A 1k 2 SRS AR IR L BRI 5 ] 1 B L 2 2 A A A
R, T RREI TS E 8 L1 R N & A G — W ER . FImF e —
EHRMERE R ERELR, I 4B RN (0 DTNB) 5 & AR R TERREZS T
AT, B E SRR E BN R . HHENEE AR SRR N
% F (M7E 8mol/L BRFEABMIF A EERAR S FROSETEME R AH NE
HERESMMBR L, UERN S 2 EH . FHLFEHR YT A RETEIR
TR R WAL ) B — VB IRE  F 0 15 e SR B AT, X Rt R b 12
WIR A S A T R , B ARG — PR IE T R A G PR AR . R BB M O R R A A
0. HHFFR LR B BMIE SRR 505 7 i WA BALF B 10 5 bR iF s my &4
R I AT A2 0 A B, 7 R AR T B 5 S e R o) A4 ) B R 2

BT EARS TR R, BEER RN R EER A ERA RN . &
7 » AT AR 7 R 2 35 13t B A P A 5 ) 45 SO LR TR R SR AR AP 1 5 5 L
FUE RN EBERETE B, BT B R E A R W A
BN R, HRABNE 2 BRRENBEARNLEN, BANET BERRRES.
X AR F B A S R E RO PR A B, AT B il R %
iEE S E B RS THSEE R AR,

e 2 BUL 2B 1K B B 4 N T 2R IS (R (b 2 A A SURR B g AN R A

e 2 e
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P T A 25 06 45 3 700 B0 o B ) S TS 4 0 0 L TR B VB A R R S B B Ay 2, 6T L B Y
fre AL 7R F LT B B R RS B SRR FIRF BT A 2 iR R EE M S A
A4 ¥ R i R AT 3 IRV T B4 B ST SR AT A iR R T E B R ARR B S R 1R kY L X —
JEERHE AR, R RIS ) A3 2 B T EL, B 0S E Rl s 5 4y i 5 th ]
LABERE . BLAh LB R B B AR S R T B B 1A G M A4 PR A B A 7]
BESBUEY L ER UL, XEEA — R L EER ., — Rk, LEEANETES
HEAREYEEEN TRRESR, B, FREAMTIK, 3 E QR A2 R H ¥
] o 33X 5 PH — A B S JE A0 T B A L RO B AT R 3 T B 2 AR A B B A T AR L S AR
EEBRMEEREENTNS, XS ELEEANEERREM TEREAREEn S
R RN, EHUREREED.

ERNMUHR RS, EHLE ARG S MERTTE B, EERGE6E X
HETLE. ENEAR.SIEFAINEAR, EEE - REWIAHERE. £ S
SR R b2 1 1 AR ER AT LA RS A B B R AW NI, AR, MBS BiE 55 A 4
TEYE B YA 3 AR R O R A7 I e 1 ) R B A AN EL AR S M Y O L AR X
FE L RITERT — BRI TUESE A BTSN BE A RS 0 R 828 R
HARM  E R 2B BT 5 AT | Ak 160 B B 0 1 R T B B 2 L B
HERREMN S —ELEBmUREAREE AR, A BEMUUE&EEBHE e
By SCHR LA AE 128 BE A BB SO B B S W BF S T A
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EHE (protein) B—REBEMEY RS T EENS BRKHIAL. EHZREY
RARAEETRY EFERS . REMAUSH EEYREN. CoRBFLEERM M,
BEEQRTESTEN.EOREESHR A28 .0 A 5L BMH . AHE
AR EE—SHEW LR, TERR H. 8 3 %, ErgistR FEE
BT 5% 52 4 i @ AR B R I BT 2 BKBEZH A, B A TR B B (1) (simple proteins) , B
BB R ES. AR EARR T RIS B F JERREER 5 X R PR A 5 % (pros-
thetic groups) BCAC 3 (ligand) , XL H FH T #F M4k & HEH K (conjugated proteins) , A MLLT
EUEEA. EARGSFREEEERKA, KL 5 000~1 000 000 sE R, EH
B TSRS EREaBEPN — M0 RE, T &AL E B R R
X—[EEWERTEZ —. 2 EBEEHF—-YFXEARNEYF RN TR
AL AT H T X T E R IR A A A B B EED Y,

2.1 HEAREYEIIRE

A R R R E 100~ 10 B R, BRI AZHEEEER
20 & 5B A RARMNE RBRAKREEFHEIRF AR . AR RIRTFHSEERRA
MY SRR RN EWER . EARN EELE YR AT ILE.

(1) fiefkzhae

EAREEYERN R TEMN LY FIEERAE RN & A (LI 3 L F—— B
(enzyme) , & M1HUE H BRI AT A (L3 L FEREEY BRI T T, 4
MR EEYERHNTENEGTRLETIENED RS F . EREFREY T, — L ERH
(enzyme) , AL ¥ AR A E IR, B—KR ribozyme CF ABUOEMEL) , AL 4 T 2 4%
% . B BT A/ $UR R R R (AL T AT B R LR BT AL 5 f AR R e i A 1L
Ti#TH . BRI ERE, FRIERNEE T HEAREST RN Y, Tk R (L
TALE LR S BN AT 52 i . ISR AT A IR A BRI GAE IR A A A& . EORA L7 B 1
i B B 2 B R E R 28 AR R Y AT A B B AR 8 4 (b S R AR AT 7 6 KK
(RFE 2-DV, Mo EEREER T — K bhik, K vk, & —RAF ®LD)
REMEAR.

(2) it hek .

EAR BN EENEYFGERENBYVURM GRS ERFIYE R
MEFENAREHNEAOR. S 5EHFASMERENEN R, EWEEH AR
Sy, G 2 B R L £Rkr A | TS (A T 1 I D) S R R R 3 SRR R ZE A

BT ERFAEEMTIRS BEARLESHEENIE. A —REHIRRAHA

- 4 .

Wi -~



* 21 BPHEGRSEFEY

w5 % 5 B R N RH
1 SHhieEmE | HFHBMBEEFH KHEP
2 WL AR
3 KB L KRN (HEEEAFBR KL T 1O
4 NEmWK ¥ B B B A4 el BE 3 B P T R U4
5 FHImEE 5rF N E AR I8 2] 7 HE
6 g4 ES #xd5 ATP BB EBEBEKWEE MR C—C, C—S, C—O fIC—N 4

EROUIGE, BEENERELESNEERETHRE. XXEARTERPHINEE
H (ovalbumin) H PRI B H (casein) NEMFPHERBEOS, BEHEQHAFIE
STheE , ) a0 8 HE Sh 3 40 4 B i L 4T 2 B A0 08 HE a3 o 9 L 0K 3 3 76 0 TRt 72 P
HIZHEHThEE, MR THIBE QM E MR AE R, A DE I BPRECEEOME
HEECEERTEFREMERN FMHEERENZHNEERES. FEEAREIR
WL 48 2 G ) AL B A » Bl A AL AR 4 o i ILER B H (myosin) #1 {IL3h E B (actin) , HH A ¥
ERAETHEAEETERUMESD . B REEORERFHEWIE, WL E (n-
sulin) ; A T RE , INHL/K (antibody ) B G BEER B FH (immunoglobulin) ; & Z &3 {5 B8
DIRE , N MY ZRED  FEDG M THERARE R AU RBEFEHR
s, E A JFLEE H (repressor) %,

BEHES FHRRHEESEHANE, QLM aEEA N R E LRTIEMN
FRERE R, X FREEARMEAVBUENEARSITRER T 2EEN.

2.2 EBEAWS FRLEEH

EHRD TR -REHVREEROED RS T RS RENEM RS FEHEY
SHUEME M. BRI THEBRREE 2 HOTILNER.

— R (primary structure)

TR (secondary structure)
A gt (supersecondary structure B motif)
55 4 33, (domain)

ZRGEM (tertiary structure)

PO 2% 25 4 (quarternary structure)

EHRS TR EWERE T IRETEERRENHEFRTF GBI —REH) . —HE
MR A RHENS ST,

1) ERRS FHEARGHEA — B ER

FAEREEO RN THEFEHEM . CRAGRFHF —GLHEER HREARE
HERMEEBRH A 20 F.0X 20 MEERFVAREA RN E LEAER. R,
HH e FER. B2-1(ORFHREERNEH GRHERS) BRERMECET CMN
HIRREE D , PRI R W H S WM BRIE T - BRIEF(Co. EUMEBIER—N

s 5




(a)

B 2-1 HEBREW
(a) FHETHIAIN; &) HNEEFTHHERT

HHEE(NHOMHE, S —W58E(—COOMEE, EWE="rBE R 59 ETHE,
mEmUTEs 1 AN R EFAE. 20 MEEBRMNEFNETREEEEARPR
EA. EPEAREH7. OFRER L 1 MRFoH AR AERG L MR FATESR
LR E AN EEFAREET, RE 2-10) . «RETFHAEHN 4 AR ERZMEE
i HEA (R B RO B E A BUR T B L-F1 D-Riik . 2 5 A RA
R AEERTRE L BAGEEAHERIEFHH R, B, UEEFEBLT,
AEISHER—-F R T . X EMRE EEMEE R B0 (b5 5T DA 4 3K M
BiAKBREE, FERKEMEED , LELUE— 50 P R ER 2R R 2-2), 2
HEARSE LR 20 UM EER, CNEREEHIHRARUE AR BT EBRRES
o BB R Y X M TSR A, Pl FR R B PHEHER, R ERE S B
B -HRERREESLEER TEWRSER LREBRIAERN.

% 22 EAAEBAN 20 HEER

% E ' R ZFERE | ~FBRE | ¥
HER H Gly G
(1) BiKHE M &
HER CH; Ala A
HAR CH(CH,), Val \'2 b
EHE® CH,CH(CH,), Leu L b
REER CH{(CH;CH,CH, Ile 1 b
FHEM CH, Phe F a.b

<>
LN CHQ—O_OH Tyr Y ab
o H CH2 Trp W ab

H

N CH;—CH,;—CH,—N. Pro
BER CH.—SH Met M s

o




% 78 R ZEFBEE | —FHEE | #1E

(2) B rEMm 4

7EB CH.OH Ser S p+h
E R CH(OH)CH; Thr T psh
FABES i CH,—CONH, Asn N P
nE B CH,CH,;—CONH;, Gln Q P
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