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Chapter 2 Structure and Function of Nucleic Acids
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v'What’s nucleic acid?

e BREGFETAR PR —RRITRED
R, AFEZRELER (ribonucleic acid, RNA)
AR (deoxyribonucleic acid,
DNA) Bk,
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The Basic Units of Nucleic Acids are Nucleotides
(—) & H B P RO EELA R, (Bases in Nucleotides)
1. BEBERR (pyrimidine)
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Uracil, U Cytosine, € Thymine, T

& RNAFIDNAZRELUBZETER (nucleotide)
HEEA BT B S B R .

& RNAZEZH5HEEFRKRE, MDNARR
AR BB

2. ST (purine)
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Bk (adenine, A) £ =E%(guanine, G)
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Section1 The Chemical Composition and P};' w
Primary Structure of Nucleic Acid
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1. REREBEAAL A A WL ?

2. XEACEA ISR AR R ?

3. BEMBEERNCESHRERFN? WE
1T ?

4. HARBKBRK—H4H? BRRTRIRI—
FGEH?
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(Z) K #E 5% (Pentose and Nucleoside)
1. &8 (pentose) :
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{ -D-4& 4k (ribose) B -D-#% #i, 4% ## (deoxyribose)
( # s,RNA) (45 #,DNA)

2. B¥ (nucleoside) :
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(ZEY%EBRNEMHE w3 (Structure and

Nomenclature of Nucleotide)
v What’s nucleotide?
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Primary Structure of Nucleic Acid Is
Sequence of Nucleotides
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DNA% T X2 HdAMP, dGMP, dCMPAHI
dTMP Y7 B SEAZBE R T R T L A

® DNA—Z Mk £ EDNAS T o B Bk
BHREOHIINT RoEEF R (3,5-HR_
Fes) .

Secondary Structure of DNA e
Double-helix Structural Model

@ DNAXUZREWR
DNAZ= R &I —
MEERLX, TR
WatsonFlCrick§
PRI R F19534
R —FhgE
A (3R19624F

. Fr ]
%)r\[d\%) °© James Watson (L) and Francis Crick (R), and
the model they built of the structure of DNA

RNA% ¥ EZEHAMP, GMP, CMP, UMP
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1. Oswald Avery (1877-1955)

@& Microbiologist Avery led the
team that showed that DNA is the |
unit of inheritance. One Nobel
laureate has called the discovery |
"the historical platform of
modern DNA research”, and his
work inspired Watson and Crick

to seek DNA's structure.

—— Nature, 2003

BRR— RE WA T

DNAH)— & &iH:
5-AGTCCATG-3' AGTCCATG
3-TCAGGTAC-5'

RNAH)— R &iH:
5-AGUCCAUG-3' AGUCCAUG
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Section 2 Dimensional Structure and

Function of DNA
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1. f+4RChargaffiil]?

2. HARDNAKI ZHE5H? MRERLE K STDNA
XUBHEEHAE T BPR AE T T DTk 2

DNA ISR e 45 1A R L84 117

4 EDNARI R &4 ?

DNA BTG HRLLAE YT RE?

HaRER? fHaREFA?
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2. Erwin Chargaff (1905-2002)

& Chargaff discovered the pairing
rules of DNA letters, noticing that
A matches to T and C to G. He
later criticized molecular biology,
the discipline he helped invent, as
"the practice of biochemistry
without a licence”, and once
described Francis Crick as

looking like "a faded racing tout".
—— Nature, 2003
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Chargaff HF53/ MK TR

1950~1953, Chargaffiff7i/N X DNAFI{L

ZARGHAT T AR, K.

O DNAEA ST ESR, BYFHFRERFH
I, ZRBK;

@ MHEYM, AFEALEE FDNATEL Bt
B, TEREER. T8RS ImET;

@ DNAZFFH DUFGREE I B R B A LW R — &1
P, ETA=T. G=C. A+G=T+C. X—#
HIBEFR A Chargaffill .

3. Linus Pauling (1901-1994)

& The titan of twentieth-century
chemistry. Pauling led the way in
working out the structure of big
biological molecules, and Watson
and Crick saw him as their main
competitor. In early 1953, working
without the benefit of X-ray
pictures, he published a paper

suggesting that DNA was a triple
helix.

—— Nature, 2003




(=) DNAD I HEZ5 445 E! (Double-helix Model

of DNA)

H 7 2 %1 DNA XL
BRIEG T 4 A,
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YA G TFIRIE .
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structure of molecules by firing

4. Rosalind Franklin (1920-1958)
Franklin, trained as a chemist,

deducing the

X-rays through them. Her images

of DNA - disclosed without her
knowledge - put Watson and
Crick on the track towards the
right structure. She went on to do

pioneering work on the structures

of viruses.
—— Nature, 2003
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5. Maurice Wilkins (1916-2004 )
@ Like Crick, New Zealand-born
Wilkins trained as a physicist, and
was involved with the Manhattan
project to build the nuclear bomb.
on

DNA  with

BRIUURHEDNA 25 HFFE

Wilkins ~ worked
crystallography of
although their relationship was
strained. He helped to verify

Watson and Crick's model, and

Franklin at King's College London,
shared the 1962 Nobel with them.

—— Nature, 2003
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6. James Dewey Watson (1928-)
Chicago aged 15, and teamed up

& Watson went to
with Crick in Cambridge in late
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‘ Fig. 51
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After solving the double

1951.
information carrier. He also helped
launch the human genome project,
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R, ARAMET AN (ASTAHWAS
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helix, he went on to work on
viruses and RNA, another genetic

and is president of Cold Spring
Harbor Laboratory in New York.
—— Nature, 2003
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7. Francis Crick (1916-2004 )
@ Crick trained and worked as a
physicist, but switched to

biology after the Second World
War. After co-discovering the
structure of DNA, he went on to
5

crack the genetic code that

translates DNA into protein. He
now studies consciousness at

California's Salk Institute.
—— Nature, 2003
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Z. DNAMYS &5 2 BIRBELE M

Superhelix is Super-structure of DNA

@ BEE4M (superhelix B supercoil)

DNAXUIR e T3 42 B 7 IR B IR BE 4514«

IEABIZSE (positive supercoil)

#4475 1 5 DNASUR E 7 R H o

a fBIRME (negative supercoil)
#4275 17 5 DNASUE e [ HI R -

(—) BEZEYIDNAKS H L4 (Super—structure

of DNA in Prokaryote)

& RS IFEZAEY M DNAKR I M 5 KR
RIVBHE. 0SR20 858 N AR AR
IABARTELE R o

(Z) DNAEEREMMEEA AL (Assembly
of DNA in Nuclei of Eukaryotic Cells)

e EEZAEYT, TREMDNASLTHES &

FBR\RGHATRSE, AT R0 B 1 2
REEM, FAZ/AME (nucleosome)
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DNA is a Carrier of Inherit Information

@ DNAHIZEKIIRERAF
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YA B A
AR B BIUE RN %
RAGEAR .
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& DNAGFHAFREEYEIIRNFBKA
FE (gene) .

® — /M4 1k 4 FDNA T 5 R O A H 4
(genome) .

o EFAMKXNGEYMEIRMEER, WHE

SVAOHIEE A K/ A5.1%X103bp, KBITH

H5.7X10%bp, A}3.2X10%p.

$ 2% RNA®##BE2%

Section 3 Structure and Function of RNA
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1. RNAGFEIRLEFK? ZFRNASSHIFIRLAE
HIHRE?

2. mRNAM—H LM BA PP 57

3. tRNAR—R ST R 4510 % AA Gk
M7 tIRNAZRG & &R A MIhER?

4. rRNAFhZEHTREL? B FAITRE?

5. H4RsnmRNA? KA AIIRE?




EHiZAYmRNA 3'-5iKpolyAskH

® RNAEHUHEEAFE, BHTEERT
IR eSS4 -

Pre-mRNA Poly-A site
® RNASFHMERE, HFRNELEK, s ——— anama | } [ Gurien |
—10-35—— ~50 —
yjﬁﬁg#ﬂﬁu l Cleave and add Poly-A tail
® T E[RNAFZETRNA. mRNA, tRNA, y PR o »

HnRNA. SnRNA. SnoRNA. ScRNAZ%:,

RNAMMRE. 4150k
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HARH—RNA HnRNA A MmRNAS #4k . . N
i 73 RNA SnRNA £ 5haRNAS k. iz EERAMBEEENAR— MEE R LR,
AREARNR: ORI SRNANN A ERMBHR=BAEFR MR (coden) .
M A RNA  scRNA/TSL-RNA E LY T
#9145 S Bl 4 A 5
—. TRNAR B RS AR —. tRNAREBRSANSERAE
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(Z) tRNARI =R 454

=. KrRNAGE S BZIEGRE B RSB IAR
Ribosome Containing rRNA is a Place for
Protein Synthesis

& rRNAEZA i & ERLEZHRNA, HEREK
80%.

rRNAS & AR —BHWREEE (KER
7 5 YRR BRI E BRI -

16S rRNA—— A4 & & fhad ) 23k

BAiddh | SSrRNA
}—W;&*Zé‘{-é}‘rhﬁﬁkﬂkﬁn
23S rRNA
18S rRNA —— # b G kel K
5S rRNA
Fiti A dh

5.8S rRNA }—# i G & 4k o) K IR
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M. snmRNAZ5ERERIKIFE
snmRNA Plays a Role in Regulation of
Gene Expression

41 g 3 A TR ALARAE (K HAB R S K/ 4 FRNA
Gk WIEMRNA/NRNA (snmRNA) .

RNAZ % EZH MM T snmRNARIFIK, 4
M5,

4 #"RNA (snRNA)
4 {="RNA (snoRNA)
snmRNA BLJERNA ( scRNA)

fli {b4t--RNA ( ribozyme )

K fi-FERNA (siRNA)
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Section 4 The Physical and Chemical
Characters of Nucleic Acids
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Nucleic Acids could Absorb Ultraviolet
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Z. DNATTE R WSEREES A B aEp 12
Denaturation of DNA is a Process of Double-
M, helix Separated into Single Chains

¥

e MAEERT, DNARRENRE AT
HEMBUT 2 FP R 8%, AT S BIDNAR
R B A R R AL, AR Y
DNAKIZHE (denaturation) .

e SIEDNAZHHEZEXES. OBE. OB

R, OFHEME.
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temperature, Tm) .
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=. DNAEMES HFHRX
Renaturation of DNA and Molecular
Hybridization

® KRR DNABR G2, FEMCTARM
B EA425~30°CHI&M4TRE BT GB
K, annealing) , WIZZH: P4 S % DNAR]
VLS 357 LA T T RS8R Sk T R i 45 44 9 1k B2 )R
BRI R .

KR EDNAZIR K ACHE, fFH EH Y RXURTE
SRS, FRADNAKIE M.

®

We BAKERFN B (DNASKRNA) |

HEEA1G KRB R R EAMEEEIRFE, 2B
ARV R, TR 24RO e, X—H
SEHRABBRKIS T3 (hybridization)

@ PB4 T LLZDNA-DNA, 7 LLZDNA-
RNAZ¥3T .

ARG, B KB R AN F A
¥ R B #R A R ¥ R F ( homologous

sequence) .
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A5 LR

DNA-DNA
RS T

NG SVA]
DNA%F

DNA-RNAZ: A RERE

DNA- RNA
FOTED T
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FRARBRK S F#58, TBERTRAR
Yi#hh B RV IRIDNASERNA Bt .

@ EHANBRY FREEARE: RAFT. 3
23T SouthernZ¥3t &z NorthernZ&3z 4%,

® RN Y, WO
R B U R AL R BRAE I AT AR I

® ALK BT LR B BUR R
& (probe) .
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Section 5 Nuclease

JLA: BE /K R AZ BR B B #8754 BX R R (nuclease) .

JL B8 N 2 A R 0 K S5 T 4 7K B il 1.2
ARSI .

JLRE A 25 15 R B O o 18] 7F 46 7K A A PR KO R A
HRER N VB .

ML
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® BRIRAIRRE MICERRIGT, I AKREE ALK
AR BN PO D) AR BRI PR R P DI (PR

#I%, restriction enzyme) .
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