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E’J‘n 11-4  Byitding blocks of the four kinds of nucleatides
ol DNA. 2-Deoxyribose is so named because of the absence Of
the -OH group found on carbon 2 (unlike ribose).

A - a a = ! o . = a
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1. Adenine-deoxyribose-phosphate ‘H%ﬂ

deoxyadenosine-5-monophospate

2. Guanine-deoxyribose-phosphate ‘Vi%ﬂ

deoxyguanosine-5-monophosphate

3. Cytosine-deoxyribose-phosphate %%B

deoxycytidine-5-monophosphate

4. Thymine-deoxyribose-phosphate vﬁa

thymidine-5-monophosphate

Wufun&anadn nucleoside 984 thymine (thymine + deoxyribose) A8 thymidine
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= ) .J 1 A [ W |9}
DNA f8 nucleotide «naaglugﬂﬂgnm:ﬁu ’Lumsn‘s:@u nucleotide 9189 MFWAIINHINN
ATP @98UN3

Nucleotidle + ATPl_(Eﬁ.C. nucleotide — phosphate + ADP (1)

Nucleotide — phosphate + ATPEEES--e nucleotide — diphosphate + ADP (2)
Nucleotide — diphosphate ﬁgnﬁamm:ﬂ@n‘i%ﬁﬁa dCTP, dGTP, dATP Waz dTTP

(deoxycytidine-5-triphosphate, deoxyguanosine-5-triphosphate, deoxyadenosine-5-triphosphate

WA thymidine-5-triphosphate ANNRAL

mMIaasnzh DNA saduafiiofiedunaunmsutasadifuainiepnyzoim
= W M ' o & = a v
uaaamu‘lumamﬂmm DNA ﬁl:m@mqmaanwgmlaqwm‘[@mam:Lm:muqmmm
paamIFaaIzd DNA vl luuSiuaihus purine uas pyrimidine m:uun@:aaﬂmnﬁ’u

LRZUNIIR319 DNA Lé'ulmimmmwaagnaslugﬂﬁ 11-5

o

4 Circular 5NA molecule ' Separation of strands
Un11-5 |
Bacterial DNA synthesis occurs just before cell division; at this time,
the two stzands in the double helix are nicked at a particular point where
synthesis of new DNA is to begin; in this region, the purine and
pyrimidine bases are no longer paired and the direction of replication is
as indicated by the arrows.
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aihl 11-8 Replication of
circular DNA. The double- Nick oy

stranded circular DNA mol 3'OH e”‘m““"e‘-“e
ecule is nicked at a specilic \ T 5PO.
point exposing 3'-hydroxyl
asd 5'-phosphate terminat — s
groups. DNA repiication be-
gns at the 3"-hydroxyl tar-
minus with the agdition of -
nucleotides by DNA paly- Endonucieas
merasa. therefore, synthesis ,__\/ NS /
15 in the 5' — 3’ direction. )t
then switches over lo its > —_——
cOmptamentary strand.
After a short period an

endonuclease nicks the
new DNA strand at the ‘*Qjﬁ_
Eddonuclease

growing point with further A
unwinding of unreplicated
porttons ot parentai-hetix: >
The process is repeated
again and again. The short
fragments are joined to-
¢ase. Brown line = parental ©

|

l

gether by potynucleotide li-

strands; blue ling =
newly synthesized strands.
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+ 4 diphosphate
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K ‘' H | ll H 1
R—?——CFOH + Hr-N-C-f' —> R—-(l'. ~N-— (I: -k + H;0
R 3 !
NH, COOH NH, COOH
Amino ocid | Amuno acid Il Dipephde Water
< ' .
‘IJTI 11-8 Synthesis of a
peptide bond. Two amino
acids combine through the
carboxyl, ~COOH, group of
one and the amino, —NH,,
group of the other to form
the dipeptide.
ss1aqwunzl'}ulsmwlanzo
MHy
_rAlg — Alg — Lys — Phe— Glu— Arg—-G’u—* His — Met —= Asp — Sor — Set— The— Ser—— Ala —Alo
4| Ao v 75 0 ) s?. 21
LA . riNHy '
3 s The A’p“Cvs—-Tyr——Glu Ser — Tyt — Ser — Thr — Mel — Ser Serl 22
1 \ sf:r 23
2 Ile f
1 ‘ ,'NH,
C e The asd 24
)
W A‘sc Tyd 25
} [
“l/'fﬂy vil Cy Cvy 26
; g | i
55 n 80 /r"‘“ ) ad |
i H. [NH‘ As ' d
/ulu—-Alo—-Vul — e CysmmeS0r — Gly —=Lys —7 i | ol A‘sp 27
s V8 4 s te N7t 0B B e | ] [
3 Gi§ 28
53 A‘: Ilﬁ-—'VDI-‘A'O‘CVS“‘G-U‘GIY"‘ASD‘P(O"T{ Vgl =P 3 — Val ~ Hig = Phe —Asp ~Alo ~ Ser—Vo G*N L
Mel 29
52| A Vil '
l’ I:Ie( 100 Vil 95 0] <a A,te 10
5 ' is i
50 5? \lvs «Asp~— Alg = Gly =—Thr ~ Thr — Lvszvr-—Aio-—Cvs e Agp e Pra = Tyt o Lys =— Ser 1:& k)l
49 ] Gl —NHT - - I'NHI ;e ¥
L\ His ——Vol — Phe — Thr —L Asp' Vol —— Pro —lys == Cys = Arg — As - Lys = Thr — leu — Ao — A’/
43414045~4a4141403q353736353433
i
- : o
ﬂ‘n 119 The amino acid the polypeptide chain is ac-
sequence of the enzyme ri- tually folded to give a com-
bonuciease. The blue areas plex three-dimensional con-
rapresent disulfide bridges figuration. (Courtesy of O.
between cysteines This il- G. Smyth, W. H. Stein, and
lustration is diagramrnatic; $. Moore, J Biol Chem.
238:277 1963.)
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RNA W82 DNA §07100878a890uue RNA Sanuuandladntiey s
1. RNA Un@adanesmamdmand
2. Yasndsznauduinena ribose lald deoxyribose

al .n' o .
3. NLURLLW uracil N4 thymine

MIFRATIEWAU polynucleotide UBI mRNA gnn‘alﬂmaﬂmﬁ RNA polymerase

P e e M o e W o . - v v m e e
vty DNA A uiludasld nuceotide ignnizduuiniudumaravasanladit
‘16‘1‘Ll.ﬂ' ATP, CTP, GTP W&x UTP (adenosine — 5 — triphosphate, cytidine — 5 — triphosphate,

guanosine — § — triphosphate W&z uridine - 5 ~ triphosphate #MJ&161L)

MIAMABNING (Transcription)
MIARRENIRRABILIUMTANINM IR UATIER mRNA Tudugisznauues DNA
v A v & e €A g o 9
mwnagn"lmﬂmmwuwnun sense strand  MWULIWAIIHL NI TUENEENIINTUD I W
o A " 1 W A 4 oda o a o o o
DNA sddudalsznauiusy  ifuniledalifwiensfuassilystuandmaasin
v oa o« a oA as € v ¥ @ ! ) & .
WL UL RSN N TR I T2 WR W mRNA lmﬂugﬁs:naummmumungmsmu
fusznaviuaanlalansuvendvanuslasiowled DNA-dependent RNA polymerase
w P A W v a de o
@3N 1110 1iJBIFU mRNA Qnaamﬁ:ﬁ‘lﬂﬁluwaamuwmmmmm mRNA 3TMgagan
P | : @ i . A
dudsszanmanduguszneyves pNa uazefoudslUf rvosome Il lowaada
° s A L% < ] w qs A d\ [ L3 Gur -
Iﬂumwmm'l.@mnn'mﬂuqﬂs:nﬂununuuuma DNA WaRRUARAUTaINTAaTE LIk
A A X o U [ = Tt A = 1 Q' >
1mr’v’u1ﬂs§um:gnmmﬁ:ﬁﬁu TARUWEYR mRNA muwamnﬂuqﬂs:naunﬂﬁnu
o 78 | édﬂ [ i‘:
YRRUIWFYW DNA ALEMARANITTAATIZH MRNA  Tib
PUIUMIHANALAUMIFIATIZR DNA  LTRONaIaUM LT B8 A UR UWE U
DNA i

m . T T, I I
adenine cytosing guanine guanine thymine thymine

e ar =l o [ A L2 (%) W [
819UNI LTI B0 UE TEU mRNA mwwqﬂﬁznaunu'lm:mu

uracil guanine cytosine cytosine adenine adenjne
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31]13 11-10

DNA

(Transcription)

0 aNA

RNA polymerase
\

-

S R

A = g r A Ld Fo =9
@177IN 11-2 Lﬂumﬁowamawuqnﬁwmm%u@mu@maons,@a:m‘[umuma

EufUWEU mRNA  LUFYN 9 BWAUUEU mRNA gni3anda codon n3aazd lurha

o 1 A 1 i ~ o Fl Q
kaﬂ’]ﬂ%ﬂqﬁlﬁ codon NINNIAUIALNY WA codon U’]-ﬂaﬂﬁdﬂa"l’%ﬂ']\'ﬂ%mﬂi]ﬂlJIﬂ‘Hﬁ'%,’I\'i

1 ; ] 3 A b -~ G o % =Y
atsBurasldian sg1elanid N codon wm"l.umqgn'lﬁlﬂmmmmunma:ﬂu"l.é'{

1 A - g & U s A ] ] kg
ynnIniavia aT19ign salsiug s Tuaitlaasdothaaalyit
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First Position (5° end)
>

P
AN 11-2
Code Table for the Base Triplets of mRNA.

The codons read in the 5 — 3 direction on the
mRNA. Codons UAA, UAG, and UGA cause termination of synthesis of a protein chain.
AUG is a chain-initiating codon also.

SECOND PCSITION

W_mm UAU Tyr UGU Oy
UUC Phe |UCC  Ser |JUAC Tyr UGC Cys
UUA Leu | UCA  Ser JUAA  Ochre [UGA  Umber|
UUG Leu |UCG Ser [JUAG AmberUGG Tmp
Cou Loy | CCU Pro [CAU~ His [CGU Arg
CUC Leu |CCC Pro|CAC His [CGC  Arg
CUA Leu | CCA Pro |CAA Gin [|CGA Arg
CUG Leu [CCG Pro|CAG Gin (CGG Arg
ADU e ACU  Tnr [AAU Asn [AGU  Ser
AUC e ACC Thr |[AAC  Asn  |AGC  Ser
AUA tie ACA Thr IAAA Lys |AGA  Arg
AUG Met |[ACG Thr]AAG Lys [AGG  Arg
GUU—"Val | GCU _ Ala [GAU Asp [GGU Gl
GUC Val |[GCC Ala [GAC Asp [GGC Gly
GUA Val |GCA Ala [GAA Giu [GGA Gl
GUG Vval |GCG Ala |GAG Gl GGG Gly

o> OC O>» OC D> OC B> OC

{pue ¢} vorimod Pyl
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FUYAIRGUVEIUNUWEU mRNA 1Tl

2 v 1
C-U-YAGADAAVUUp 6.5:6:6-Cp - U-C-U-j 4 a Wasvmwanit

= d‘ A o A Qo oy Qe J

gruas ranslate) (Eulil3@uR ribosome azlelUsAudaldndumaiSessnzantens o lugsd
T, ; Qo = [ ¥ A 1t

Leu A8y Phe-go -Gly-rp -Ser Lﬁmmmmmmmqﬂﬁ"m U-A-A iusvgdelals

anunnsdmTunsesziilula o Jadusisinldiuganmssnidesanluseadulysiu

uamnnuwamqwuﬁnﬁmmnma quuauﬂmauumwmﬁu'laamaauanﬂa
lUfm T aTuAausEWINg codon g 9 muum‘smmwauumu‘[mani.waq mRNA
oF maannmaamummmu mM3suswEzdontonlhIudduan iple (1UR 3 @)
wm‘lﬁman triplet ﬁuolmavlwun15ﬂum mmwaammfmwﬂvlﬂmumwmuﬂn codon
LWEU mRNA 2:Rintunannuauas mmm"lunnﬂaam'lﬁ'l,@’ﬂﬂmmﬂvlﬂmaomnm@ums
Goedmasnsaeslilugands  edadusndmiunsen: u‘[uma}muaunummuwuﬁ

Asia

ﬂlﬂdﬁ\‘] TI

Msuanda (Translation)
mMIuLlashe Lﬂummum‘smﬂmmawmawuﬁﬂﬂﬂngaﬂ‘lufmanamm mRNA

"lrﬂmmumﬂummnma silulavassluszniemsdnassnlysau

nsnszduninesiiTunazmainfnIendy rna
n'ma:mw‘r’}daﬂuamwﬁnnm“ﬁuﬁmm%ﬂLTJu@iamié’amﬁ“ﬂmawﬁmﬁmﬁ’u
MU nucleotide AgnnIzguilonuindudansFunsiz DNA wia RNA lumsnsmu
maalmwawmmn ATP
Amino acid + ATP___ Amino acid— AMP + pyrophosphate
(aminoacyl-adenylic acid)
‘mma:ﬁ‘[uueiawﬁaﬁauhﬂﬁamini:é’jﬂ@ﬂmm:

RNA UTstnnmibifaonn wansfer RNA (RNA)  guansomafeniunsenzslu
ﬁgﬂn'j:ﬁuvlmaﬂlﬁauhﬂmﬁmamﬁuﬁuﬁli‘lumins*é’funma:ﬁh tRNA HANWILE
LﬁuImanamummummmumsnmmmmmaﬂmomaumaamuht,aﬂamuﬂm *nay
numﬁmauau 9 luLﬁuImanm@mﬂuvlmamlmn@nﬁmumumuﬂﬂ‘swnﬂunuvlﬂw
59 9%5 mmwﬂwamnmwamlﬁ”[manamaa (RNA aavaiizustsnsiolulascie

(cloverleaf) @diﬂ‘ﬂ 11-11
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A ] Y = 1 s ¥ = [V o -7 .d'
mma‘lu‘l@mu@ﬂﬁ:naununualﬂiutﬁuiuxaqm@mﬂummummmmzmﬂm‘n .
\usuaswa (anticodon) L Tugusznauinlariy codon FwTunTaezd lunile 9
UMEU mMRNA (RNA ALAs2wAy mRNA ﬁaQnﬁ’maaﬂmmnmwawamé’u DNA
& W ¥ et v 4 a 3 a A v v oA
Taenowlard RNA polymerase  @oniwarasasnaddaiaIus nucleotide aas:ﬂgnm:@q\u‘hma

MIFIATIEH (RNA LTwAsINwiUNanITH4ATIZR mRNA

niea:iluudncofiall  (RNA flanfaudaldanzoiavosemrdnlinldaansg
eudau (RNA A msunsaerdluziiedu 9 Ufnsoisswine RNA Aunseesiluign
nyrduddosaludl

amino acid —~AMP +(RNA___ amino acid —1RNA + AMP

(aminoacyt —(RNA)

{ 3 end
Ui 11-11 Hon,

Transfer RNA. 1 ¢
C

5 end
GorC

( IRNA
/Amicodon

G
P

5 S mMRNA >3
L ——
Codon

IRNA 'qnful.aqafjﬂmu nucleotide UT2nNaUNIY adenine NIl lnaziTanesny

d. ID' 1 1 . e A

rucleatide 7ILAWUBY (RNA ATIHIANA ribose  @1anad LI liansves (RNA Yinwih
Y Y 'S A o Y o R o . A«

ARUWILUTY (adapter) maan‘i@at&ImWﬂtﬂﬂUL’lﬂﬂu nucleotide ®I1MEA (triplet) aailn
a o & A A a e v oA

MEPBITREMIRUE NI I LRzNiRwLlanUssMIniene Lau"ltnuﬂ'l'ﬁ'l.un'nnize‘mm

\38A aminoacyRNA  synthetase aNSNIaUdIRnMaREIAN R THaTaInIaaE lu
w & ' f a A v a4 a A a . T

WAS (RNA NN Asiuuaazion o riahasdasiuTasnaimMz@aans (specific binding

! 1 A 4 £ B - 1 J o "]
site) BaEURe  wismilaRoinzdatuntenziu Bnudimiiamefany (RNA ussdn

} & Ao d: ] A a
whmamzdaduluanaves ATe fiududedfnion
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¥ W« - . ¥ - < ¥ ‘1 L]
WRINNITFUUAZINZAANY (RNA umnma:uiunwsaum:gnm‘h.l'l"ﬁ'lun'rs
- = W - o & A = a . a  ar ¢ L]
wigdulavaasulniiiyinanialus@nuniaues ribosome Fyanwaluainiaazily
§ : Qe 1 1 ° L r-)
wiaH ety alanine A Ala-tRNAAR (RNAAL wyqpfly (RNA 8 wsuntensiln

alanine)

A Y a8 by ] d .
mavonaanianlUsAaun Ribosome
RNA dulngilueaduuaiiiofa ribosomal RNAGFRNA) RNA figndasanaanin
k" A Qw 1 L Q- Qe N
PINUIINOUVANTH DNA LQEULIUMTTIGEINI WA WA WAL IAUAUM THFIRATIES
. Y A a e R W &
mRNA U8z (RNA Ribosome Usznauain rRNA  wazlusauildnwmzidufoudn 9
' A = | A a .
aluwlalowsadnvangasiuafifonandundslinmsdaunsnsilsdiu Rivosome fi
- o a a @ o ) - Py
ameuRanUTnEesisandunes  uadwnLuay rbosome A8 mRNA  iwasfiaanan
Qs (3 .
falusdu dvtuazldlsfuniomassialafdueg fudygraniesisluduninia
mRNA Ribosome U84 E.coli ‘lﬁgnﬁnmﬁuadwn’;’wmw uarlawudndsznavdan
) .t i A & ] 1 ] 1 A 1 1
sasdu An swdallumibodaununalng (50 subuniy wazsmAdluwihetenaueldn
. 3 1 ] ~ A W a = £o o ]
(30S subunit) WAATWUNLHALE TRNA  awzuacduIwaniuIndaauunits usewing
AT AT IEHIYIAURUINLBsNIFad (50S WA 30S) NI INGIAWIW 70S
L L ! Qe . v = g | A
ribosome WAZUANGIBBNFALTUBLARBAIN  MIUANTITEY ribosome dzdBATiaUnaUNE
TIUFNU mRNA %38 aminoacyl-tRNA  LINSULATNOWNI TS NIuFAAT1EH 1U58% Codon
o Qs  as . S 1 Lot . 4 &
V04 mRNA FI7IUAINY ribosome %ZQJQQINLQQR‘UHJ (RNA @4 9 Nl anticodon @I1Iu
@J’ﬂ‘s:nauﬁ’ﬂﬁ’ lusmaduitudinariivnsensd lufinzdany (RNA I Boudnriuens
] [-¥] d Q' i
peptide linkage AUAIAUFIONLINTITIOE mRNA douaaaluzii 11-12
Codon \SUAUUK mRNA T4 codon &% formyl Met-tRNA  siau it codon
813U Ala-RNA 8 GCA Ribosome SuAiTL aminoacyRNA 1A HINTT aminoacyl
. ar . . [ [ [ = A
site. M3TUET aminoacylHRNA 1 318132609hF GTP waslusduawizanla lawaad

= ' 7 | A a o
13N77 T factor YISNOUOILRDIFIUAD Tu LAS Ts mgﬁﬂ 11-12

o ¥ | ¥ W ¢ a ¥ 4 a ) .

Bnxastunandandaslsionlodzosriialutuaeuiaaasani peptidyl transfer
step ‘[@M%’muhﬁ peptidyl transferase @Tﬂgﬂﬁ 11-12B WKz C ﬁ’ll‘mﬁ@ peptide bond

o - ot 2 " X
Tuamzf peptide chain WwigemeanluTeuiintaazilulmidhuin Peptide bond Liatu

o A ] R . P 1 o )
I@mﬂgn‘sms:m’m amino group P84 aminoacyl-tRNA Y]L"iT’l&l'ﬂWJﬂU carboxyl group
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P
Un11-12 Giagram of
protein-chain assembly at a
nbosome. The assembiy or
elongation process consists
of three steps: (1) codon-
directad binding as shown
in (A);, (2) peptidyl transfer
as in {B) and {C); (3) trans-
location a5 in (0). {fMet is
formyl Met-tRNA used for
chain initiation. See text for
Aatailed explanation.)

Peptidy-tRNA
binding site
{occupied here
by IMet)

Aminoacyl-IRNA
binding site
{now empty}

Ala :
5 Direction of synthesis ————»
Y 3
ACU uuu
Th Ph,
Ala{RNA el (Phel
Tu-Ts-GTP
complex
Tu-GDP
complex +Ts+ P
HH H—> 3
ACU UUL
[Thr) [Phe)
IMet Ala
OHH H CH,
BTl v N
H-T-N-T-T= N~C-C=0
} i [ | |
R HH |
O o
Diraction of pyrithess —————>
s 11 LB AL -+ - >3
AUG GCA aCy wu
(fMet]) (Ala} (Fne) {Phe)

o - 1 ar P . . - |
184 peplide chain  FAMEFABYTY (RNA Tt ester bond tRNA 743l peptide chain \Mz@ae

a ) . a_a Y . . ) | > e
\Funin peptidyRNA  Ufn3unlumalondie peptide chain 30 tRNA wilUradeny

~ o - 1 as ot i o . . 19 &
nyaazil luganzAeogiu (RNA ndmitaarin i peptide chain ppaniylalswiusas

19WE391U3 N ATP w38 GTP Bn
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Wew pepfide bond

O HHOHH AlaRNA engngthe
oo ||,! [ | bﬂ‘gt‘henedperh chain
P=C=N-—C-C-N-C-C=0 . (Misisnow colled tha
"Ewmpy’ tmer- _T 7 pephdyltRNA} bound at
HRMA Ll pound R CH, / the amneacy lRNA sire
atthe pepha I\HO
" 5 5
Dwactior afsyotess ——————
5 1171 111 — >3
AUG GCA V] udd
{iMet} {ala) Phe)
c
Direction of synthes s ——————
5 ILI,é éér _}'_(J[:% HH——>3
Al A ACU V]9
(iMel) (Alg) (Tre) {ehel HO - GT?
Foctor G-
GoP -+
N
fMat
\
O Ala
5 5
5 d 14 L (S
1 T LR T3
Empty iMet AUG GCA ACY uuw
IRINA {they {Alo) Thry (e

& A o R . a Y p
Tuduaounauewlodduazrinli peptidyl-tRNA U2 mRNA  1ABOUIINGIUHATES

L A ] Q- 1 P .
lUTa8 nenunitauufl1a9 ribosome @931 11-12D m3lundy peptidyl-tRNA 370

. . Qur . . el Q by 1 1l = | QA
aminoacyl site T3 peptidyl site INARTH (RNA wanlaiflezlsimzdieggnaungaaan

¥ e - ]
11270 peptidyt site Tunauhgniundn translocation reaction  uazIunsiHasNINMI

| & L s A
LﬂaﬂuLLﬂﬁﬁJﬂd ribosome W%ﬂﬂﬂdﬁﬂ’lTI’UWRGGW%QWHH’WLW}HWJ?JEN GTP

IWAUMIM

A = =l . a w @/ o ar “ [
WU factor G ‘IHL‘iJuIiJWMWU‘L% procaryotic cell ANAIEL  WIBUNUNLUNITLARSUENL
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peptidyl-tRNA 97N aminoacyl site 11.]{.1'\1 peptidy! site ﬁﬁmﬂwmﬁaumaﬂ&'u mRNA
] ] 1 1 ¥ . [ = -
Umus s9TeminsmneEouIRa$a9 ribosome  LRIWIZHZWIG codon WaS WAIIIIIMT
YW peptide chain geentufSuaudiulwnidngn 9 ATURIUNTENIRUGA codon
LUWEW MRNA MI87% codon L& mRNA @18 ribosome ﬁﬂﬁqmﬁumégmwmﬁazmw
ay € P - a A Y R P
TRsumMwELa s AenilsmmL Ty uwmiaunits codon mu‘[maqamaa mRNA 1Ua2u8172
- o ' v . | A a o P Y
LWEIWaIIzgnanuent ribosome wanewia s ndaaniu @ogﬁn 11-13 LauImLaqamaa

A 1} = 1 =l 1
mRNA “Iidfl ribosome ﬂmwmmmmﬂa%mmmw polysome

<
i‘]_l‘n 11-18 Polysome.
Growing proin choin

o T e e

MRNA

v [¥) ¢ o =
Tassasauazmsgduanzriivalalnanau
| A - o '3 oA A v v v 4 a A .
foudsndsrasdsaasuuafiIofelasinTrsfudoudaSundn murein, pepti-
o . ar I's a e - A @ & oa
doglycan ¥78 mucopeptide nuamaauuamsmmmmnumuwﬂumm‘[ﬂ‘lnmmu
. o | A i A = a A i
(peptidoglycan) AT IEMTIINNTMUARSIUNTNAY  RUAla lnauaulaaulsznay
b2 ) as & o oa .4& LY A e & e
uazlpsarFruandnglumameiugvosuaii Tuudlinugmeieaisi  iudlalnauau
| a '3 ' v W @ a A .
dinlwdweSawalwgiunnusznaudeiaulasssiesuniia Ao (1) acetylglucosamine
(AGA ‘H%E] GleNAc) (2) acetylmuramic acid (AMA 3o MurNAc) LY (3) peptide U‘S:ﬂ@ﬂ@lﬁﬂ
= . A d' -~ = 1 e a2l 9 . . A
nsaazilugunlofrie wazniaoziluans g ANLASINTIMUL D configuration &9
| ¥ Ad‘ Y = = a v oA = 1
'1mwuag'lumuﬂ AT I TNTIR LwumIﬂ”Lnmmumag‘nﬂa"lmﬂmmuumﬂumsqu
3 W 1 Q- Qe &= 3/ =l 3
polysaccharide  1/32NBUIUGI AGA URZ AMA  dasunwimdusuas i wAulng
o ! W 3 I 2: ! | Qo [ = si'.ili
qu 9 Duganannn AMA @iy indmatiazdondetlszauiudwiu inahtiuaanan
nunufin polysaccharide duBUN lnTaerotmuendussbotu  JUA 11144 uraatla

9/ X Y ' xdl B =S W 2 g .
Inssnisiuguvesiu@lolnauan  uazguf 11-4B  uastiarioulasosinsiuguas

£l

1 ] 94

wudlalnauanlu Escherichia-coli 1AL 1AL NALARLNIOLIOIWANGNI PULINI BT

-

= |Ail 1 [ T aw |¢'l ] s - & o Aﬂl d &
wulndladiraudatuiasiulauass  watBausanusRu Inaoiedudaiusgzwniwsoy
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TTWIIINY carboxyl group q@ﬁmmmtﬁ’mﬁﬂmﬁﬁmﬁaﬁwyj’ amino group DRTZVDS

lysine ﬁ%ﬂ diaminopimelic acid(DPM) Alansvasdninanit AIDLNTU Staphylococcus

-1 v X ) 1 -8 A 4
aureus VFZWIUUTENALAI glycine mT.maqm%aumanmw,wu"Lﬂﬁwﬁuaanmﬁnn AMA

&
LRI

r 1038 3
1
R PE Wor e "“W‘-'”;;
. o N0 L
AGA AMA —emm AUGA - -~ oy Y, o =~
e Tl Lo WHCOCH,  CHOM .
il 5 go 1 MurNAc-GlcNA¢
/ , W
AGA .,Im AGA—— 4 CH3=¢-n wAlo
i H N ! tl:0 =
| E i ,! :‘“ b
| S { HOOC—C~H o-Glu
\ o} / iGray ¥
AGA A awa AGA = £~ to J
\ ,/I NHy HH 1
\\\\ - tal “‘él-fc*'z)rf'ﬂ {t} | meso-Dpm
e COOH t‘;o‘ A
o =
o N—‘C—CH, o-Ala
o
glln 11-14 (») ceneral EH 3
Structure of peptidoglycans !
[their three-dimensional HOOC-C—H {0} Bom
structure cannot be ade- FOOH  1THyy freso-Lp
quately represenied here). 0-Ala H-g-NH-CO-C~H (U]
AMA = acetylmuramic acid; CH, HH |
AGA = acetylglucosamine; co ]
circies = amino acids. Area TN -Gt
within dashed circia i5 an- N-f,—coou Y
largad in Fig. 11-108.(B) " J
Basic building block of ‘-;o
Escharichia coli murein or
mucopeptida. Disaccharide H-g=CHy | 1-Alo
subunits 01 two neighboring NH .
polysaccharide ghains di- o

rectly cr¢ ss-linked by the
peptide chains. (Courtesy of
V. Brapn and J Bacteriol,

114:1264-1270, 1973) .

b 4 A ° 9/ or d a a
imm:zqumwaqnumflmqm‘:1zmwmiﬂ"lﬂmmu

. . . ar § g € & n B A = =
Escherichia coli  §NIRFuaIziniagasiiudle lnauanleidansgidulalu

[ L v i A DR 2:
ansadsnelzneunengles  wenluiltudade  uszinfausans 9 TunouuInues

ﬂ”liﬁdLﬂS’]:ﬁﬁElﬂ"l'a‘ﬁﬂﬁLﬁﬂ Acetylglucosamine LAY acetylmuramic acid ﬁgnm:é’u
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g o o ¥ a { w5
'umumsﬁé'faamiwaaa'mwﬁmU"uuﬂaumu.ﬁm'lugﬂﬁ 11-15 ﬂ’]‘iﬂi:‘,‘ﬂ‘uu’m"’lﬂiﬂﬂﬂ”ﬁ
ys@anu uridine-diphosphate group(LUJDP) TuRnuaudang iy acetylmuramic acid

1 &: )R el nla A v L4 . -
whiea s n 9 LSl wn T F A IEH polysaccharide WANHTHA

ot
31]‘“ 11-15 Biosynthasis Glucose

of acetylmuramic acid-UDP,
a key precursor to the syn- " oate
thesis of paptidoglycans.
ATP = adenosine triphos-
phate: UTP = uridir.a tri-
phosphate. The boxed
compounds are all high-
energy-transter compounds.

Glucose-Cphosphote

Fructose-4-phosphate

viaring $——C————as Glutamic aekl

Glucosamine-6-phosphate

l/ l Acerd~cosnryme A_I
Acetylglucosamine-6-phosphate

|
Acetylylycosamine-l-phosphate
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