an 320 Fuadiiesdu
=) = V=
nsATInNaoN
(Nucleic acid)

el

d a dJd A
919138 19NINY AIIUATF
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nsatinaon( Nucleic acid)

Nucleic acid 1{lumsyiluanavinalnaugnesninaintiinasaves

¢ o ¥ A g o . . ¢
ivad TaeimehiduasWugnssu (Genetic material) vouwad

anvazlassadranl

Nucleic acid (v polymer U®4 Mononucleotide Taglnsaadng
. S d J v cq:’d
¥4 mononucleotide No3AY3znoy 3 a3 faneliliife
1. ihena C, =====> pentose (#1710 ribose)

2. Nitrogenous base

3. Phosphoric acid 2



HMH
siuanslassaiaves Mononucleotide |

H______ J__,.u-'[:‘w.“
o [:ﬁ C R o |

|| |
[ \Wchﬁc

2

OH X
v A
91x = -OH Ad #1912 Ribose

v

= -H fo 1M Deoxyribose

* o ' . & a
KWK AN HIY99 mononucleotide ‘vﬂ%ﬂumsmﬂ

polymer

siuanslnsa31a polymer Y99 mononucleotide

HNLYa

1 X = -OH

X = -H qo polymer

a
i polymer
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¥1AVD4 Nucleic acid

\l Y =) =) qO’
A139119 nucleic acid 18 2 ¥iia murtiavesiima
H g A
c, nilvesnlsznevne

1. Deoxyribonucleic acid (DNA) : vomaiii

. a : » 14
23n1/3znoUAL deoxyribose Fubutiima C, N0 ribose ua

o |l = 3| 3 %
ANAULTIUI C2 %z"lam o iﬂﬂ DNA !ﬂum‘smuwugnﬁmm

dal A a
BAaAINBINNNTUA ﬂﬁ’e)ﬂ%‘lﬂﬂ“r‘iﬁ]ﬂ 9 virus

v

WINNvan 4 ¥ea DNA Wud1DNA §i 2 edhsiidfayfe

1.1 smthnlum s 1IHve 193 (Own replication 551319

A v J
NNVVIUNINUILYaa (Cell division)
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1.2 sihndhiiseneaswaiugnssu (Transcription) andaveadfill

RNA
Plasmamembrane

Rihosome
(tRNA)

08/03/58

2. Ribonucleic acid (RNA): vvnaiiiluesiilszneufe ribose finss
furus C, Avy OH man@

Wihinanves RNA

2.1 %"usﬁ’aﬁugﬂﬁuﬁ"lﬁ%’umsdwwaﬂ (Transcription) 9101 DNA
Tago el messenger RNA (mRNA) dsozfludninswaitugnssalinlasifa
(Translation) lums&ansizsilisiu

2.2 rNA fluesmlsznoundnved ribosome (~2/3 vos
ribosome 1ilu RNA) 79 ribosomal RNA (rRNA)

2.3 szvhamsdanszsilisau 3 RNA fiwthiiéudes amino
acid N]Td; ribosome @ transfer RNA (tRNA)

2.4 RNA ¥a18f31191 protein fsuwmnzihdnseatie
Ribonucleoprotein c'fnﬁdm%m‘lummumidmmmﬁ’aﬁugﬂﬁu

2.5 Ty virus wanevfialy RNA (115 DNA) nﬂmmﬁaﬁugn?u



Deoxyribonucleic acid (DNA)

DNA ilu polynucleotide fiszneudeiiag nucleotide il base
luriauanaialy Aeidluaneenifiedivse Phosphodiester bond

Tnssa¥aiiug1uves DNA
1. ihvna Deoxyribose

OH—CH=> oy oM
H H
- (=
- -

S eocxyvribose

2. Nitrogenous base
: uuseenmudnyazlnssaddld 2 Uszande

2.1 ®Purine

Whavailassadailua1sUseney aromatic heterocyclic compound

Fathnauwiu 2 1u¥eaiy 2anHaili Pyrimidine tazdnaily Imidazole
i NH,

2 ¥ ﬁﬁ) adenine 118% guanine

HN
&
N ¢ B 1’;'\>
=2 <4 g.B
S R
N “
H
Purine
Hx

IS

=
N

HN

N
>

N

Adenine

10
|

~o
N

guanine

N

>
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2.2 Pyrimidine
“ 4 Y o . . 2
' !ﬂumiﬁﬂﬂix‘itﬁN!ﬂuﬁﬁﬂi%‘:ﬂﬂﬂ aromatic heterocyclic compound 3 . ﬂjﬂ‘y\lgﬁ‘y\lgjﬂ : ﬂ‘;fo 4
= | = = \ A = =)
Gy pyrimidine (% 6 midew) wanguiili 2 viiafe cytosine

1ag thymine

HO//P\
. HO

Cytosine Thymine 12

OH




¥

m3dauiialnssa31aves DNA fudiudes 4 laaeil
DNA

(polynucleotide)

Nucleotide

(base-deoxyribf)se -phosphate)

M |
Nucleoside* Phosphoric acid

1
Deoxyribose Ba?e

Purines Pyrimidines

13
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Nucleoside*

- Nucleoside aaﬁﬂ{!udn

- Nucleoside 131158 hydrolysis 1AlAgMIANN
n5A

d
- Nucleoside dMU1Sn 61%!5141“]5% nucleosidase
F'% U :
aaglawa HUiAa deoxyribose

14



1. Nucleoside

szneudismua (purine 30 pirimidine) ﬁauagjﬁu
/*D-2-deoxyribose MEUDE N—%\glycosidic linkage "lsiﬁmj%lamﬂﬂ
Taeft c, "llE)Q‘IEWI1aﬂ%ﬁ%1ﬂﬁ’uﬁ$&glycosidic bond #1 N dumiiaii 9 veq

purine 130 yHeN 1 ve9 pyrimidine

H,N
()
A\

HO QN N
o
OH

2’- deoxyadenosine 2 =deoxyguanosine 15

NH,
)
HO N /go
O
OH
2’ =deoxycytidine

OH

2 ’ =deoxythymidine

16
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2. Nucleotide
il phosphoric ester Y94 nucleoside Tasaauinma

ﬂ -D-2-deoxyribose 1% C, Tumsa$19Wuse ester ﬁ‘].lﬁjé phosphate

NH>
N
>
<
N
HO N
, HO . \ O
2 =deoxyadenosine phosphate ﬁ (@)
30 O
’ .
2 (’ieoxyadenosme H H
-5 =monophosphoric acid (dAMP) HO OH

& = . a v 2’, =] A . a vy
BN 1H9391NN nucleoside 4 FUAAIUHDIN nucleotide 4 ¥HANIEY

= 4aNNU C, V09

F4 (% LY v FORS = %
TINNUES ester NUYIY phosphat Ulﬂ!‘liu!ﬂf.l')ﬂu
NH->

H
O

HO oH

g,

ﬂ -D-2-deoxyribose ansaly

18
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o d
9 UNWUHVUBINucleotide

v d 1 o
aulvanilueuiiive iNucleotide 131119118 ribose H1NNI1deoxyribose

1. Adenosine 3,,5,-cyclic monophosphate

130 3,9’ =AMP 130 cAMP.
NHo

N
N=—
I\)I >
\N N niniudlu: Key intracellular regulator

of a number of cellular processes 1
CH >

/ o Wudnarsveamsiam sesluu 015
O 1 epinephrine, glucagon and ACTH
\ /O OH ( q.v. )
pP— OH
7/

Adenosine 3’,5’-cyclic monophosphate

*kk . L
Tﬂ&lﬂis@i}u phosphorylation vodlisau protein kinases
*k = = . .
1NA91NN51U@8U adenosine triphosphate (ATP) Tae enzyme
adenylate cyclase uasgﬂﬁmwiﬂa cyclic nucleotide

phosphodiesterases Tagnlaguily 5’-adeny1ic acid.

NH,
= N
'L | \> ATP
HO HO HO
HO\ o\ o\ _o
P P P o
[l [l [l
o
H H
HO OH 20

08/03/58
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2. UDP=glucose
( uridine 5,-pyroph0sphate glucose ester 130
uridine =9’ -diphosphoglucose)

HO o
o HN |
on A
HO HO o N
HO o\ O\ _©
OH ﬁ ﬁ o
o o
HO  OH

1 I @ Bol [ 4
winh - Jud i hanang Tnalunmsdunsigw glycogen
g o A 1 =
- 13U coenzyme voudu ol Misamsi)aesu
I
galactose-1 =phosphate Tahilu glucose -1 ~phosphate
21

OH

H

OH

TDP-Glucose Pyrophosphoryl ase

glucoze-1-phosphate &
PF;

:Ha OH

TTDP-glucose

COH

22
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SCHZOH i '
\ b UDP-glucose tyrosine res due
—0 of Glycogenin |
'5|3| ‘ﬁ C =0
|
0 —F —0 —F —0—Uridine  HO O—C—CH
Hz |
1 I
L A |

CH20H

H —C . H H o H |
H H el
OH H CH H |
AGH o | o] C—CH  + UUDP
| | Hz |
H oH l‘-|lH

SCHa0H
O-linked Y
glucose

resdue # 0
OH o C—CH
Hz |

OH MH

H
UDPglucose ﬁ_ii |
c

HaCH

oH afl=4)  H
linkage

23

3. CDP=choline
(choline cytidine -5- pyrophosphate ester)
YEL cytidine diphosphate choline ester)

(@] (D\_ (@) ()\H (@]
(H3C)3l\-|'-/\/ \P/ \Iﬁ/ o

O

OH OH

9 A o

< ¥ . o L4 ..
i - @udd 1 thanacholinelumsdans 12 phospholipid

24
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4. Nicotinamide = adenine dinucleotide 130 NAD + a ,
5. FAD %30 riboflavine D’ =adenosine diphosphates

NH Il
2
N
OH HO N
O (0] </ | o /O/HO\ //
Il Il _ K = " °
CH, N N HO—CH o o

o F\’\O/P\\o/ |
(0] OH o Ho_?H OH OH
HO—CH
ij\ﬂ/ <I:H2
OH OH I

¥ 4 3
nin: 1w coenzyme UBDN dehydrogenases o
Y A g I3 < 7 a . . .
wihi: Wuesddseneuludulyivareriia D-amino acid oxidase,
glucose oxidase, glycine oxidase, fumaric hydrogenase,

25 histaminase, 1401 xanthine oxidase 26

13



3. Polynucleotide : e deoxyribonucleic acid (DNA)

U52n0UAI8  mononucleotide ¥ ]  HHILINADNUAIWWUES
phosphodiester  bond Savtusziiaszrhaim Cc, weq
monomucleotide é’fmﬁwiaag:ﬁ'uﬁumﬁa C, U983 mononucleotide Glilie)

= o N A <
‘Huﬁﬂ]ﬂﬁﬂﬂﬂ‘tﬂﬂ!ii’]ﬂ 9 auilumeen

27

siUuana polynucleotide (deoxyribonucleic acid )

Heydnunioenate

pdApdCpdG

5
—— A
@aulassadsetseo c
—G
3
Mm3eueea
gofidluitia
G
3’ 3’ 3’ \
P N OH
5 5 28
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1a39a319U99 DNA

1n598514 polynucleotide M&ndrunihadies
Tﬂsaasnﬂﬁunu (Prlmary structure) U939 DNA mmu
w3 luE3539A DNA Rinvezilassadafidudon
oy

08/03/58

1. § w50 DNA Tut virus Muhinssadedlvanily
DNA metagn (Single stranded DNA) #ailulasaadng
PR
polynucleotide Alidudon

Collar —— &=

Core Protein Sheath
HEBc

DNA

polymerase

30

15



2. mju DNA Td;‘ll‘l‘l.lglu procaryotic cell, chloroplast #ay
mitocondria 1M1aNavad DNA mjuﬁnﬂmmmumﬂfj (Double
stranded cyclic DNA) “l?ji’)g.:l‘i WY protein 1921313 membrane
dousou

F* cen F~ cell
Bacterial

. chromaosome

*%
F* (F factor) unungy
An plasmidiﬂfjﬁbacteria

\J :4
- nguidinnumInsaly
M3 fertility

31

Hacterial ONA

Plawnins

\ﬁ.

Plasmid
|ntl|rit|lp

Inteqrated plasmid

08/03/58
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DNA content of some representative viral, bacterial, and eukaryotic genomes

*% o o %
F* cell sinlianyaue 3 hairpine N¥I1uM3 fertility

Approximate Number of
o anamal HEE FFusm M o anamal HEN Nucleotide Pairs (kb)* Form
1. 5 } Circular double-stranded
5 Circular single-stranded;
6 double-stranded replicative form
| 50
erpes simplex 152
Linear double-stranded
165
=2 267
asma bominis 760 } )
ichiat coli 4700 Circular double-stranded
Haploid chromosome number
k| aromyces cerevisiae (yeast) 13,500 16
babditis elegans (nematode) 100,000 6
Inkmulnmn TL I TTIT T sis thaliana (wall cress) 100,000 ‘ 5
bila melanogaster (fruit fly) 165,000 4
F Pummu Flan F Fummu sapiens (human being) 3,000,000 23
mays (maize) 4,500,000 10
q. phiuma sp. (salamander) 76,500,000 14
= kilobase, or thousands of base pairs. The approxii length in mic (wm) can be
ted by dividing the length in base pairs by 3000. The approxil mass can be calculated by
Old Ounmr MNews Ounmr pling the length in base pairs by 660. R 34

17



3. ngu DNA finulu eukaryotic cell Taianaves DNA ngai
ifhundenaieg (Double stranded helical DNA) 88533y
(4 "
T1/5@uN¥2 31 histone AIYIWUE lonic bond Iaeag]u
d v =
nucleus Yoy raaluanyuzuealaslulsunazil membrane

k4
asNIol

35

chromosome
nucleus
:I: telomere

A "

H':&ﬁj‘l’ i " . centromere
cel : __

chromatids te|0r‘nere
nucleosomes f:,';"'i:"s
bases P
pair

©=©@ — . DNA of

“double helix 36

08/03/58
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-
Short region of
DNA double helix

‘Beads on a string"
form of chromatin

20-rrm chromatin
fibre of packed
nucleosomes

Section of

chromosome

chromosome in an & LY W & & g 3 ¥
extanded formm 5 & y o Fe G & i
3 B e S - ot T By w
Condensed section
of chromosorme p =, ” =
< 20 :
~ —~ -
U Junzpe
>
I\| Centromers -
. -
Entire mitatic SR HiLr )
30 o | LI
.

08/03/58

Nucleosome
v Y Y v 4
Tnssadendwadesluyn Usznovdoe
- DNA megenlszaina 200 qua
= histone protein
dnuey @10 DNA WH30U histone 2 59U %4 histone fign
Wuiifluuny (Core) 3 4 wiia (viinaz 2 du) Ao H2A
H2B H3 1az H4 lagdl a1 DNA a3uduqWuiD histone

a Iq U d‘ )
¥Ha H1 Wludnvenunazunuves nucleosome

38
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dalanaiiaar g Twionslalow

falaw  vila Lys Ag WD dwames
(%) %) Twana  fedlela
H1 Lysine-rich A 1 23,000 i
H2A  Siightly 1 9 14,000 2
Histone tals lysine-rich
H2B  Slightly 16 6 13,800 2
lysine-rich
H3 Arginine-rich 10 13 15,000 2
39 H4 Arginine-rich 1 14 11,000 2 40

20



= =
IEYATLDEUNIIFNEN

MuUIAIIT319U09 DNA

41

1) Chargaff’s rules

“pialy DNA Wa 4 wiin 15nai A = T nazdufudaeiuse
hydrogen bond 2 W45z #31U31a C = G HAZIUNUAWNUTE
hydrogen bond 3 Wuse’

he.
W o -
77
= j/\/‘—& ......... RN A ﬁ\
Ny
©
Thymine (T) Adenine (A)
“
P o -
g A B ) o c"'S\
v o
o e »={
e
_ 42
Cytosine (C) Guanine (G)

08/03/58
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Table 11-1. Molar Properties of Bases* in DNAs from Various Sources

Organism Tissue Adenine Thymine Guanine Cytosine
Escherichia

coli (K12) — 260 239 249 252
Diplococcus

pheumoniae — 29.8 31.6 20.5 18.0
Mycobacterium

tuberculosis - 15.1 14.6 349 35.4
Yeast — 313 329 18.7 17.1
Paracentrotus

lividus

(sea urchin) Sperm 32.8 321 17.7 18.4
Herring Sperm 27.8 275 22.2 22.6
Rat Bone marrow 28.6 28.4 21.4 215
Human Thymus 309 294 19.9 19.8
Human Liver 303 30.3 19.5 19.9
Human Sperm 307 312 19.3 18.8
* Defined as moles of nitrogenous constituents per 100 g-atoms phosphate in hydrolysate.
Souce: E. Chargaff and J. Davidson, eds., The Nucleic Acids. Academic Press, 1955. 43

DNA Bast Comrosiion Dara
(a) Chargaff's data*
Molar proportions®
1 1 3 4
Organism’s/Source A T G C

Ox thymus 26 25 21 16
Ox spleen 25 2 20 15
Yeast 214 25 14 13
Avian tubercle bacilli -~ 12 1 2 26
Human sperm P 31 18 18

(b) Base compasitions of DNAs from various sources

Base composition
1 2 3 4
Source A T G (¢
Human 309 294 199 198
Sea urchin 328 3 171 13
E.coli 47 236 260 257
Sarcina lutea 134 124 W 3

T7 bacteriophage 260 60 40 A0

#Source: From Chargaff, 1950,

“Males of nitrogenous constituent per male of P (Often, the recovery was less than 100 percent)

Base ratio
5 6

AT GJC
1.05 1.00
1.02 102
1.04 m
1.08 1.00
1.00 1.00

()G + Ccontent in several organisms

Organism %G + C
Phage T2 36.0
Drosophila 450
Maize 491
Euglena 535
Newrospora 5317

A+ T/G + C ratio
7 8
(A+GHC+T) (A+TIIC+G)

1.04 152
1.02 158
103 093
104 035
1.00 1.08
44

08/03/58
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2. Watson-Crick structure

X
T5maifin x-ray diffraction Anyuduloves DNA (finnuiy

o

guvins 92%

Diffracted ray

Incident x-ray beam |

DNA specimen in
which helix axes are
oriented vertically

|

Photographic film ™

llustration 2

3.4 - A Spacing

34 - A Spacing

45

AunIn39a319 DNA 1nde3guiia B-DNA &4l

fane i

1. 111 DNA 1ndeng Haa1n 2 @18 polynucleotide ¥k

Tudnwaindeaaun (

v

anyue

Bight-handed double helix)

{two; outside)

E Sugar-Phosphate backbone

2. waluuaazay polynucleotide JugiuagluszINuAIINAVINY

=S
VoINAL

Nitrogenous base-pairs
(inside) A+T
G+C

% Held together by hydrogen bonds
(H-bonds)

o

al

Aty

46
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3. DNA usaziduiinamansaiudng (antiparallel) 4. a.n.veunde 20 A Taenfissoundenlsznevgua
10 wiheszazmanaazguaiiy 3.4 A duiuniisseundenily
szazme 34 A

47 48
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5. 17381 B-DNA 313509 2 s¥5iane s of helix DNA @ulniafli bacteria a2 eukaryotic cell #lA33a31311Uy B-DNA
1 . v:12 ~ wenanilfiaiilnsead1aDNA 9n 2 ¥iiafe
) Major groove NI A f— . w 4 il 4 e e
Y - 1. A-DNA iilulassaieiinldeunlasinein B-DNA ieanaiuduinsanas
2) Minor groove n3116 A -/ il 75% fidnuaizdrdgne ndeavvan naznitsseundefigua 11 wiae aanse
03”: tum / nulassa¥ ey A-DNA 18lugnwas RNA-DNA hybrid
nm
(105bp) - / FIGURE 4.8, Schemes of the A and B forms of DNA,
v e Tl
Major groove - /
;/}-0 34 nm
Minor groove| 2 2564
X - A
- =
7”7 ¢
v = 2
siuanslnssa319ve3 DNA ¥1in B-DNA ™49
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2. Z-DNA (77210 DNA N3H1851903M 3389810 UIUa purine-
pyrimidin 154 CACACA g Z-DNA fianyazdifnyne (naeude vl

=} a0 v S A ) a A .
IoUNALINYUT 12 KUY UASNINYIT99A8IND Minor groove
B-DNA A-DNA Z-DNA

51

Unusual Structure of DNA

Tasa3190alnAves DNA aau3nNninaiie N nadunMsiBaeiives

waluaie DNA (DNA Sequences) Tagiln@ignuaiSasdaiinigd sy
110 dinazmldnannuRalnffulnsia¥1aves DNA 9151w

52

08/03/58
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1) msiimitad1ves Adenine (Poly A) Nanelaaamniisly

DNA ndengesinl#inanisanse (Bending) Hatiuld

(&)

B i e T ]

)

1
.xﬁkmlwmﬂﬂ

(¢

¢
:f
ﬁﬁ‘

%.

W

e

Y Bandrh;_

53

v
o

] d‘d U [ 4! U U = ]
2) viginionyaziiunszanndanuuaz iy San
Mirror repeat W l%itnalassad1andegraume (Triple-
helical DNA) #13%931 H-DNA

T-C-T-C- T-C-T-C- T-C-T-C
f NP REEE AT R
—  A-G-A-G-A-G-A-G-A-G-A-G, T Triples
IIIIIIIIIIIIIIIII><
P T TE T,
A—G—A—G—A—G—A—G—A—G—A—G/ & Simplex

(NER RN
e

F Hoogsteen hydrogen bounds
| watson and Crick hydrogen bounds
drawing after Dey |, Rath PC, Biochern EBiophys Res Comm 2005

Triple:x DMN& 54

08/03/58
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3) wiedwessrduuaidlufiamanduiy (inverted reptition)

luana DNA 38091 Palindrome 1agif e palindrome 111 DNA N3@a3ael

TGCGATACTCATCGCA

e TTTT )
1
\ == M3YUUUYDI DNA

® / &\ Vi (DNA replication)
\ /“‘ii“

g e Y Tagn1vyuiums DNA replication WU
Hairpin

A
(b) Cruciform 90N 2 Qdu o
55 56

(a)
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2. ngu DNA 1ndenaeg (Double stranded helical DNA) 51v12um3 replication

1 . ﬂﬁj?»l DNA ’JQ!!ﬁ?uﬁ‘lﬂfl: (Double stranded Cyclic DNA) 611—!5?1}‘@“3 2 ﬁﬂﬂ']qn}uﬁ'u uﬁﬁ?ﬂﬁuﬁuﬂo']uguu']n
= U a
UYVIUNT replication uanya 2 NANY (Bidrectional
S \ k% Y o A a Y
replication) Tagiigaisudu (origin) udardufiumslufinmansaiu ﬁ §

sl P,

P i

Old DNA

O

Replication fork

o Y
IUNITNINUNU
Origin of Parental Daughter
replication  strand  strand

P / New DNA Bt ¢
¥

Replication
Origin of proceeds in
Two daughter DNA molecules 58

replication  both directions 57

T P e wa

08/03/58
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MINELUVUYEI DNA
(DNA replication)
Yae2lJv17ms DNA replication #inuin}seen 2 ndw Ao
1. ng1 DNA 2amumeg (Double stranded cyclic DNA) §u17un1s replication
Judnyaz 2 finma (Bidrectional replication) Taafigausudu (origin) ndrduiiumslufia

Mansaing@unsTRINDY

2. ﬂ’sjll DNA m’Emmﬂ@: (Double stranded helical DNA) fvuaums replication
Judnuae 2 femaduiv udfigadududmenn

59

’—TrTotReplicatiun na"ln DNA replication

Helicase’ ‘ I/ sSS8

§5 DNABinding
Proteins

=Rep protein

indouUTAsMaUEY DNA Havad leading strand #ifing 3’-->5’
—Helicase I

!ﬂai’)uﬂ‘ﬂﬂ‘n]\iﬂuﬁ1ﬂ DNA ‘Vﬁ]“’ﬁi%ﬂ lagglng strand fAAMg 5 -->3’
"(N Rep protein 1ag Helicase II ‘Vn?‘leﬂmEl!ﬂaﬂ’Jﬂ

60
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DNA primase

DNA ligase RNA primer

DMNA Polymerase (Pola)

Lagging _ m n\ljl - )

strand

5
Okazaki fragment /
» 5

5
Leading i I
strand k! Topoisomerase
3

DNA Polymerase (Pold)
Helicase

Single strand,
Binding proteins

-SSB (Single-strand binding protein) iwthiitlesiumsnduaniiaihunduigues

DNA
Leading strand 114 Daughter DNA fia31301n%iana 5’-->3°

1YY contineous

Lagging Strand {4 Daughter DNA fia¥1301niiamae 9°-->3°
61

1UY discontineous

08/03/58

Ribonucleic acid ( RNA)

RNA 1] nucleic acid # i lavntninudenn
Mmanugnssumidou DNA saaziludnanslums
MeanenvennuAIna1I1n DNA ll¥a314 protein

¢
Yollpaa

62
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Tas3a513v89 RNA

15zneuMease1Iua Ribonucleotide Tuanyae polynucleotide finnuen

vosmeFunTuianavea DNA ann eehdlsfianilasaadieitugundiundsi DNA a0
flo
1. shna
2. Base

= Ribose
- Purine (A,G)
- Pyrimidine (C,U)

o

H H
] | Uracil
2 4-diox imiad

%\ [} pypyrrimidine])
[n} M H

1

H

3. Phosphate

Taeara 1y prokaryotic cell !ta¥ eukaryotic cell 1 RNA ilumeniien (Single
strand) 391#SSInaves A xU naz G c ludvldmmngues Chargaff 63

eenalsimuunsaIuuuas RNA annsaalnssa3iandes
Tago168M5a3191290380 71 hairpin loop

T
]
| A Sualaialnal 9
uU— G UiNd base 309 lnUnalag G a1nsoautadn 9
1

: P fuuld

64
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Tn33a319903 RNA 3Hams 9

1 . Massenger RNA (m-RNA)
iudnarsienuiugnssua1n DNA 1u nucleus lilg
. = vy . o QY Y o
ribosome meaﬂmmmtﬁn protein mnuﬁl‘wammwugnﬁu

[ v (v} d d' 5% d' Y I3
AINANIN VALY protein NIBAAABINS 13191 1MT52 mRNA N
Mae

N )
MRNA Transcription
\ il

Cell membrane 6 5

08/03/58
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2. Transfer RNA (t-RNA)
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9. msaa® Nucleic acid ( Hydrolysis of Nucleic acid )
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Restriction Endonucleases
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Microorganisms Restriction enzymes Cleavage sites Cleavage products
1
Bacillus amy- Bam HI 5-GGATCC-3 5-G GATCC-3
loliquefaciens H 3-CCT. A?G-S 3-CCTAG G-5
B. globigii Bgl 1l S-ﬁJbATCl'J 5-A GATCT-3
3-TCTAGA-5 3-TCTAG A-5
Escherchia coli RYI3 Eco RI S-GJA'A'ITC-J 5-G AATTC-3
3-CTTAAG-5 3-CTTAA G-5
Haemophilus influenzae Rd Hin d11I S-AJ.'AGCTT -3 5-A AGCTT-3
3-TTCGAA-5 3 -TTCGA A-S
i
H. parainfluenzae Hpa 1 5-GTTAAC-3 5-GTT AAC-3
3-CAATTG-S 3-CAA TTG-5
T
Klebsiella pneumoniae OK. 8 Kpn 1 5-GGTACC-5 5-GGTAC C-3
3-CCATGG-3 3-C CATGG-5
T
i
Streptomyces albus G Sal 1 5-GTCGAC-3 5-G TCGAC-3
3-CAGCTG-5 3-CAGCT G-5
Staphylococcus aureus 3Al Sau 3A1 5+GATC—3 5- GATC-3
3-CTAC‘ir-5 3-CTAG 5
5
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Purine catabolism
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Purine catabolism
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Nucleic Acid Anabolism
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