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= AHHYH 0| mechanism

< Point mutation (& =22 0[): eF JHel S JF Hal

v Wild type (OF28 &) M D L Q T L
atg gac ctg cag act ctg
v Silent (2 =) M D L Q T L
atg gac ctg caa act ctg
v Sense (2/0]) M D L K T L
CtE Ot0l =&tz THA atg gac ctg aag act ctg
— CHEHE Ehd Bgl
v Nonsense (£ 2] 0], & Xl) M D L stop
2 &k atg gac ctg tag act ctg




= AHHYH 0| mechanism

< Deletion mutation (2f Xl =& 2 0]):
MM A BHat
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< Insertion mutation (&' =™
9l > SIS ISOF e
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< Back mutation (5 =™ 0l), reversion (=-4):
CAA>UAA—>CAA

< Revertant (51 =) #cll 20| =S+1& M=

% second-site revertant (22Xt £ =4 =) HSSEH =
S&ES 0I=H, 2XF AR olet =2 &
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Replicate plating (Bt S HIH)

S b AY T =S RY 26 &Y JHsS (Fig. 8.3)

g’

With complate e y ﬁaatfi-r plate:
COmpe )
m;di'llln ? /r . N — colonies grow

w
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82 QAN MY U MY HHUS

o ST A THAE (genetic recombination): S A4 X &2 S
ol e REM=zFH HMet R8RAS otz 24 =8 E0|
S0l MzE R8ds Btee= S

H 2t (Transformation): Xt DNAZ 2H0tS0|= HE
(-
1
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Transformation (?'; N

r&
o

HEHHE 538 KRT: Ca?t Hal, Hotilel & stUI A28 §&
S8t (vector): plasmid
- GMA 2AR20 =M, I}DIEHI double—stranded DNA
— low copy number: AIZLE 2 I
— high copy number: AIZLE 20 - 1OOJH
- S SMH WY HeHaE H38 =5 JIZEE0 01

< SABE IS MHIE:0.1~1%
< Z20d(Donor) DNA, ==& (Recipient) DNA

]

Bacterial
il SR /—T ransforming DNA

0 g
‘‘‘‘‘‘‘‘‘‘‘‘‘‘
......

DNA binding protein

Competence-specific
single-stranded DNA
binding protein

(& Nuclease

Free nucleotides

RecA protein

b) (@
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Generalized transduction (

HANEZII ZEE O ONAJH 1000 B2 XZO| A
- OI X209 5lLD} 96| OHAl A 292 S0
- Al X KHALQl bacteria DNAZ CHE bacterialil =€
- =& DNAJI & cH DNALH THX &

Bacterial cell

.-'/..: ‘:\
14 by
N
N
Wy ,\
Lytic cycle )
18 1) ‘._' i
{/ & ‘)
Phage —®

( \ Transducing particle

(host DNA within phage
0 coat)

Transducing
particle

Transduction Genetic
recombination
with host DNA

Bacterial cell A\ =2




e 11 4 AH T
'Ul. II jl- e A_‘_I“ /(\DI:C')‘I Site of galactose
SHATI0l B it g
4 Induction %

« & Ml (lysogenic cell):
_UI'II DNAD}- %/\ﬁuiﬂ DNAO” Phage DNA

circularizes and

HYE ME ol

l

replicates

Phage synthesis
is completed

Cell lyses and
releases normal
phage

Lysogenized cell

P Phage DNA

A portion of host
DNA is exchanged
for phage DNA

Detached DNA
replicates

Phage synthesis
is completed

Cell lyses and releases
defective phage
capable of transducing
galactose genes
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NI B8 (Conjugation)

WINES

- HAMHY A SHXHL 22l =Y
- HMHY A EOH =THE M otLte EctADIE
— 0ll) F or MAIQIX} (fertility factor) ‘

Bacterial
chromosome

Remnant of bacterium




F plasmid (Fertility factor, 24 A O1X})

% F* (224, donor cell) > F cell (%3, recipient cell)
A2 (sex pilus)E 45t=
CHHAO CHEt RAEE

Bacterial F

Synthesis of complementary strand
begins in recipient cell

Cell pairs stabilized. c <
i - ompletion of DNA transfer
j F plasmid nicked in one strand /L\ and synthesis. Cells separate

F~cell. F plasmid simultaneously

J Transfer of one strand from F cell to
replicated in F*cell FZ2A0E 2N
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& &t (Conjugation)

- CE2H F E2A01E0F SAHM N &M O oFL2l HCHe
2AS 2XE &EA: Hfr (high frequency recombination)
Ml X

- HEO0| AIZEXH F SSA0E= NAIE0HOHLIZH 2N U
= SMIE s8HMEZ2 8GE

- &= SMHE dE0ot=0 Z2el= Al2t2 100&E

- OrF MG ME &S0 5 HE 2t EF0| W AISH 1
WHDEXI2 Al2HO Hl Bl QH29 HAXIDF A E (5020
™ 2F 50%)

El



Transposon

o ANEUWF2 R8N

« ofLt2| DNAGIA CHE DNA (== =2 DNAC| HE X
< Yot 78 A

o ot STXC JI200l NH=H =HHO| R
'—EE“E'(H DlE—| C‘J;(-|I|_ ?dgr

« ZEHA0IE E£= H}OIE%A(HI @Jé S A AN F
et BHHI2I 02 R & A Ols s e (U A Jhel 2 Al
LA 7%
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8.3 & 28t (Genetic Engineering)

o FESE: FEXDNA)S JIsS HIECZ REAME
g REXE22E So FELN LA |I=E SE0tH =8
Ar20l S SHOI MAS 5= ST AHDNA)Y IS S8
=8 & ¢, not WstS & ZO0I,

|ZHOIA &St= DNA =&

— L — )
“ 0: oIt 2= Ql=el=S MAe W&E AU 2ol CiEha
A
Aots QEX D)
Fig. 8.7 dots QENES SerHol 4
S =ZAHZol 20101, FRBE
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Bacterium

€@ Gene inserted into
plasmid

Plasmid

Bacterial
chromosome

Recombinant
DNA (plasmid) l

bacterial cell

Gene of
interest

Cell containing gene
of interest

DNA of
chromosome

@ Plasmid put into

Recombinant
bacterium

© Host cell grown in culture
to form a clone of cells
-~ containing the “cloned”

) gene of interest

Gene of
interest

Protein expressed
by gene of interest

Copies of gene ;v
=

X s ° o , Protein harvested
°
\ ‘

@ Basic research and

various applications

Basic Basic
research research
on gene on protein

Gene used to alter
bacteria for cleaning
up toxic waste

Gene for pest
resistance inserted
into plants

Protein dissolves Human growth hor-
blood clots in heart mone treats stunted
attack therapy growth

© 93z
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SEZso| I 24

- JHX& DNA J|= (recombinant DNA technology)
-8t ME2Z2E SEXE Foln O SAEXE CHE DNAL T X
- 2clE 20 DNA SEXE 28X DNAZ Ml 80l A (in vitro) THZ&HAID =
WIS
SAX &8 9
- XA 224 (shotgun cloning): M&tS4A 2 DNA
N MUY, HSEH
- 0|Z&% (hybridization)
— probe 0| &, & SEX &2 8t 220 Ciol 429l probe 3&& &4,
- Role SRS F2Y L2E0IE HIE0IL 220l Of0| A HIE S 2010k &
- StEEd
— Jol= Al OI0| A HHE 2 &0lok &
- HEAISA AIE, DNA &4: cDNA (&E DNA)
— splicing & mMRNAE S =2 |ASA=Z22RH =<l

2214, A3cld, FXE

) =09

/ /' CHUNGBUK MATIONAL UNIVERSITY
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R3S J|lE 24

-

« cDNA(complimentary DNA, &' DNA): Jt= = mRNA
2 =2 AEAE A0 2o XA= DNA
KIS L QXTI D> KA AL QA X} intron HIH

« vector (2LHAl): plasmid, virus.. DNA & = 0K K X

L
0% {1

striction enzyme (XISt 224): DNAS| SE 5= £

—=

res +
ot= @4 -‘55?%( B ECORLBamHT)%IIE,%:E.*
orCt=

285 A): DNA (201)2 DNA(H EY)
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Recombinant DNA Technique

DNA in

nucleus

/mRNAS in

< ﬂ;\m’\’,\\%:;’toplasm

o

Reverse
i Poly-A tail
/ mRNA transcriptase Y

AAAAAlA 3
R 5

l DNA Primer

5

Degraded strand

mRNA

5[ N NN B AAA AAA Y
3’ I T T T 5

5/

»
BNA  ECT TAAG—

@ DNA fragment added
from another molecule
cut by same enzyme.
Base pairing occurs.

Restriction site

3
5

© Restriction enzyme
cuts sugar-phosphate
backbones.

N

Sticky end

SR

Y

[ GI[AATT CING/[AATT ci
[C TTAA|GENC TTAA G
One possible combination

DNA © DNA ligase

polymerasel seals strands. )
| 2 B 0 B0 |
I TN 0.

g’_ g Recombinant DNA molecule

I 5

cDNA
!

" CHUNGBUK NATIONAL UNIVERSITY
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Recombinant DNA Technique

cFEN B2 FREAMAE JI=2 SHE

DNAZ %ZENE OHO A 2L E ST KIDNARS

Jl= A

« Screening (&8 8): L& R& AL &8 a4

SZEE H A (marker), 2PAls 24!, &2 H 4]

« Mg =& A CHE 28 A plasmid stability

TECHNIQUE Hummingbird
cell

Bacterial cell i N
e - lacZ gene O:g v
. _4~ /) ~Restriction @ Sticky Gene of interest
snte ends
ampR gene Bacterial @( }) @; \/ Hammingbia

plasmid DNA fragments

Nonrecombinant
plasmid

Recombinant plasmids

Sy Nonrecombinant
(\ ) plasmid

Recombinant plasmids

\ ' acteria carryin
w@ glastmids S

RESULTS oo

Colony carrying recombinant

Colony carrying non-
plasmid with disrupted /acZ gene

recombinant plasmid
with intact /acZ gene

& ’ One of many
bacterial
@3 s clones
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Genomic Library

] Large insert
Large plas\mld with many genes

Foreign genome
cut up with
restriction
enzyme

phage DNA

Bacterial ] |

—— Recombinant
clones |~

plasmids rPhage

clones

(a) Plasmid library (b) Phage library

(c) A library of bacterial artificial
chromosome (BAC) clones
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Gel Electrophoresis

TECHNIQUE

RESULTS

Mixture of

ecules of

different \g (’
sizes

1]

Power
source

Y LEE S/

s rrs 7 ,\
PP ’ - P
N

N

9 Shorter
molecules
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Southern Blotting

< Southern blotting : by Edward M. Southern at

Edinburgh University in the 1970s.

<+ DNA 2= &) =0t =2l= agarose gel Ol A
ot =

membrane® £ &Y Aot

% DNA =& =20 4 EXH DNA SIIAME AX=E It
otJ| #loll At=2& (0l: & Xl genomellilA S8 S &
)

< Southern: DNA, Northern: RNA, Western: ttei &l
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Southern Blotting

stack of paper towels remave nitrozelulose
paper with tightly bound DNA

(Al wnlabeled CNA -~
cut with a o
rastriction
nuclease &

B C)

nitrecellulose

gel

labaled DNA
of known sizes as
size morkers

agarose
ol
LABELED DNA PROBE
HYBRIDIZEDTO
SEPARATED DNA sty
DNA FRAGMENTS SEPARATED SEPARATED DNA FRAGMENTS BLOTTED D) __— plastic
BY AGAROSE GEL ELECTROPHORESIS ONTO NITROCELLULOSE PAPER =t

bag

@ Run Gel (electrophoresis) "
N
@ Run Blot (transfer) 2%
iz,
@ Fix DNA to Membrane (UV) bt
LABELED DNA FROBE HYBRIDIZED
@ Probe Membrane (hybridization, VISUALZED BY AUTCRADIOGRAPRY
32P labeled ATP) = =
® Detect Membrane g
of pa— N_”Iabolod
’_I:ab’e::"; C _/ bands
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Southern Blotting

ug

Da:‘ AOI' Z-l' = ?. H'_I g % (S i C kl e Ce I I an e m i a) (a) Normal hemoglobin and normal red blood cells (b) Sickle-cell hemoglobin and sickled red blood cells

In the DNA, the mutant

template strand has an A Normal hemoglobin DNA Mutant hemoglobin DNA
where the normal template 3’ 5 9" 5
hasaT.

— I-| ? r : t' I Cl‘ U"l X| O /\I‘ The mutant mRNA has mANA MANA

|§ OIIIEE§|— — ) E——I OI.Dlil_ 1 aUinstead of an Ain M’
one codon. . . " 3
SO H 5 3 5

JH = L O I The mutant (sickle-cell) Normal hemoglobin Sickle-cell hemoglobin

hemoglobin has a valine [ HGu H ] [ HEEE |

- DE0 AALL AEY A L2 RS EH =/ %

- AAREIBES HYREX 1HS Ot
SH 2ZA
ECELE
AXED HYKEIHE 01201 &3

P
e
ne
u
[
o
0y
0Q
o
roh H
o o
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Southern Blotting

Normal B-g/;\lobin allele Normal Sickle-cell

\ / allele allele
C | /o] |

Lo [ 5

T<—1 75 bp—>T<—201 bp—+— Large fragment —»T —
Ddel Ddel Ddel Ddel Large

fragment
Sickle-cell mutant B-globin allele
\
_ // 5] 376 bp
] 201 bp

Fi 376 bp —+— Large fragment T 175 bp

Ddel Ddel Ddel |
(a) Ddel restriction sites in normal and (b) Electrophoresis of restriction fragments

sickle-cell alleles of B-globin gene from normal and sickle-cell alleles
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PCR

« PCR(Polymerase Chain Reaction):
—DNA L2to| AlL55t g4 = Soll DNAZE S=ote Jl=
—Kary B. Mullis in 1983
-=0ol # At Cetus Co.Jt Hoffman-La Roche 0ff PCR =
of B (39 = ) in 1991

« 1,000,000,000 copies / day

IE:

« 2 2: DNA sequencing, =& A A MA, 8L =22 &,
Oofst (BOIEN), ielfsf, el=s D)ot F8E A

I R T |
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PCR

TECHNIQUE ¥
J - ':H 41 9400, 30%
Genomic DNA —_ O
- —_— O u_
@ Denaturation 5 5 5 C 1
— /\ N 0 =
l_ O y 72 C 1 Origin of replication
3 5
@ Annealing l l
Cycle 1 3
Vii"ds f/rimeé 0 5’
molecules 5 J\ RNA primer
© Extension b } (SRR NN \“S“ding —
5" “DNA pol III

3
E:Eﬁ? Parental DNA l
a “‘“\IIIIII
Cycle 2 é E ' \\\\
yields \ \
molecules / “ \ //‘

Cycle 3

yields 8 / /
molecules;
2 molecules
(in white
boxes)
match target

sequence - L

- Ei

/ CHUNGBUK MATIONAL UNIVERSITY
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cycle #neeeeees >
I




= DNA fingerprinting
* Inclusion or exclusion of a person from suspicion (&2|)
Paternity cases (XIX}=+Ql)

|dentification of human remains (2152 E%: M=%t

Endangered species (25 ¢7]2| &)

Tracking and confirmation of the spread of disease
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-orensic Analysis

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

Collect DNA y

__| crime scene
“~._ evidence >

suspect suspect
A B

Perform PCR
on repeats

16 repeats

B ] i
12 repeats
i I i ] O i E
12 repeats
[EEEENENEEEE
12 repeats
5 O A
16 repeats

LEEEEE LR

12 repeats
EENEENEENER

electrophoresis
to identify criminals
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DNA Sequencing: Chain Termination Method

<+ dNTP vs. ddNTP (0il: dGTP, ddGTP): dANTPUIM SH &
< ddNTP &It Alg 2 0llAd= 2 & N2 DNA =2 -

@lgsez 22l [ 119

1 A\ > Base
000 -
& < ddNTP: -OH group on the

Cannat form a i 3' carbon of deoxyribose Is
m";‘“w replaced by -H
o= A G C T 3
| - — z
Denaturating — E
Polyacrylanude — _ f; Reading
Gel - ﬁ Direction
Electrophoresis - o . . .
g — = E The Principle of Sequencing
®3 9
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DNA Sequencing: Chain Termination Method

TECHNIQUE
DNA Primer Deoxyribonucleotides Dideoxyribonucleotides
(template strand) T-53 (fluorescently tagged)
5/ G —
C T
¥ i dATP ddATP
g > ddCTP
_Cr> DNA dTTP ddTTP
T polymerase dGTP N
(o
G
A
C
A
A
\ ' ; DNA (template Labeled strands 3
S'm_c strand)
T A
G C C
A dT T T T
C G G G G
T A A A A
T A A A A
c ddG :I G G G G G G G
G ddC — C c C C C C C C
A T4 T4 T T T- T- T— T4 T-
C G- G- G- G- G- G- G— G— G-
A T T T T T T 1= T T-
A FH T T T T T T T+ T-
Shortest Longest




DNA Sequencing: Chain Termination Method

Fool products

[ a—

Electrophoresis ? 2 Placemﬂﬁp'ecop'es\o'me
Fragment DNA to be
migration Q:[L“"]Q sequenced %
.“-: Normal
~ nucleotides
~
Laser beam._ )\\ T Fluorescence
ey ~ Computer
~

Replication-stopping
analogue in the
"C" reaction mixture

FGCTGATCTGCGATTACTAGCGACTCCG ACTTCATG AC

0T | Complementary
9/C strands
| produced in
8/C e ‘ ) , the "C" reaction cOmplementary strands
A 4 i d

Strand length/ending nucleotide

LA T

rlrznsilals




— 012t DNAS] & 5%010| KEAEEE JIX 1D U
— 95% Junk DNA

— 40-48% BISHIAHLE: 20|02 S H 29, My 2
SAANEZEE Jls €Y, LIHX <& 2=

— 012t SA X} 3—-480H (=12l 2 26H)

- F O FREXL 95% 257, W2 98% = Al

- ot REANZRH BZ 3042 HEHE M4

- SH0| A0 HIGH 28 3 & =2 sdHEOQ|

- HAHAI|ICHE A (single nucleotide polymorphism): 212+
M 82 Hsae HIIAME0 2ot &2 20| 10000H= 1
el B2 gA Jel2E 12t XI10|

0|0

F

. e r
>0
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