ERARE &

Clin. Otol.

Exiugsto| 7|29 S8 - 145

. DNAS 7%
. DNAS] 24

AAAE e T2

. RN Bud B
. oJatEofo| N EAAEEe] S &

. EAAES gy

- B olufelsnt

X|EE|Y FAE e 281

£1L-BE ERAREHES



g 4ol ¥ F
HeH x23s
1995. 11. 24

Jn

At

ST RAMEG] T)Eed GG e 29 9 (145)
1. 2k
2. DNA® 72
3. DNA®| %3
4. AAAE faze] =
5. WAL T AFY AA
6. ogyobl A PR 28
7. AL E S APy
Southern Hybridization * Northern Hybridization - Western Blotting Immunohistochemistry - In
Situ Hybridization * Polymerase Chain Reaction * Polymerase Chain Reaction®] $-&%o} - PCR-
SSCP - DNA Sequencing * RT-PCR * DDRT-PCR
X
i 2 C T B o e B B e d 4w (86)
S84 AN e vtolg o] #F AT - 2% (192)
BAAEQAM AYANT A BFH
-4, & adSIdA 2 Fda HHEg 48 (203
ol &y oMo A& dolHet
Ginkgo-Extract®] &2yl o3 Jdxg w7 @ (213)
Frildviulg e 5T I A B Y¥H nF - Woad (22D
ol WAErE fatelAe] OMU CT 47 2w (221
SackAdtel] dolAg ol§d HEFES YN 2" (230)
et
AN M FH AHF 20 WA B o] &7 PN FEYRE - A a F (239
vty g3 18 3728 (43
| RENT AP A AE (248
Modified Transpalatal Approach® A% FHF #HHE
g A7 P ERF Y 19 wo" 5 (253)
PAFZFF FEHAR 294 (260
AR AF 19 Ao E (267
F5 hEe AREFE Ao HEY P 38 E (270
et e MY EFFS 4 & 8 ()




Journal of Clinical Otolaryngology,
Head and Neck Surgery
Vol. 6, No. 2, Nov, 1995

CONTENTS

The Basis and Applications of Mol Biology - Kyu Won Kim (145)
Nucleic Acid

Structure of DNA

Replication of DNA

Genetic Structure of Eukaryocyte

Protein Synthesis in Eukaryocyte

Application of Molecular Biology in Medicine

Methodology of Molecular Biology

Southern Hybridization * Northern Hybridization - Western Blotting Immunohistochemistry - In
Situ Hybridization + Polymerase Chain Reaction * Application of Polymerase Chain Reaction -
PCR-SSCP - DNA Sequencing RT-PCR + DDRT-PCR

Magnetic Resonance Imaging in Sudden Deafness = Kyong Myong Chon (186)
Viral Study in Sudden Deafness Kyong Myong Chon (192)
Quantitative Analysis of Vestibular Function in Normal Adult

N ook W

~Bithermal Caloric Test and Sinusoidal Rotation Test— r+ss-sosreeeeee Jung Hun Lee (203)

Clinical Experience of a New Combined Therapy of Low Power Laser

and Ginkgo-Extract on Tinnitus and Sudden Deafness Kee Hyun Park (213)
Clinical Study of Temporal Bone Fracture Associated
with Facial Nerve Palsy - + Jin Hyun Bang (221)
OMU CT Findings in Patients with Endoscopic Sinus Surgery * Sang Min Lee (227)
A Clinical Study of the Laser Assisted
Tonsillectomy under Local Anesthesia -
Two Cases of Iatrogenic Nasolacrimal Duct Obstruction

e Kyung Hyun Kim (234)

Tae Hoon Jinn  (239)
* Kyung Hyun Kim  (243)
*+ Jae Hwan Je Kal (248)

Treated through End: pic Dacryocystorhis

Rhinoorbitocerebral Mucormycosis
Two Cases of Elongated Styloid Process

A Case of Pleomorphic Adenoma Causing Choanal Obstruction
Treated by Modified Tr Approach * Heon Soo Park  (253)
eeessereeess Kyu Sung Kim (260)

Surgical Treatment of Parapharyngeal Tumors -+

A Caseof Parathyroid Adenoma Tae Hoon Jinn  (267)
A Case of Cavernous Hemangioma Formed Huge Hematoma of Right Face -+ Hag Jun Kim (270)
Malignant Mixed Tumors arising in Salivary Glands -eeeereereessennnnnn Yong Hoan Kim (275)

Published by the Pusan-Kyongnam
Otolaryngological Society
Department of Otolaryngology, College of Medicine,
Pusan National University, 1-10 Ami-Dong, Suh-Ku
Pusan, Korea 602-739



HKH & ok - %2% 1995
Clin. Otol. p 145~
Vol. 6, No. 2, 1995

A4 g o)

(ETIEX]

FAWGE Ao o ¥ x4 5 o)

|7=l

T

2

The Basis and Applications of Molecular Biology

Kyu Won Kim, Ph.D.
Department of Molecular Biology, Pusan National University

At

1.8 o~

AEAAE F 259 Yio] 2qa =
HlS A2 B4kl DNASE ) ma)4el RNAo]
o A%e AN Qe 4G nggey w
€ agas nAtAz GuE gae @

A £ 3tk oY @BAEE FFYeye
(nucleotide) 832 3o} o] A& tham e 4
7HA Rgez Aol Hol gl

1 2% (pentose) : 28 (2= g9)
ol OH7I& 7} ribosest 28 Brao] a9
A& 7H deoxyribose(1 @ 1). Ribose® 731

7 22 28 = (ribonucleotide) & RNAS] ek
Aol dSAgRFFY s (Deoxyribo-
nucleotide) = DNA®| ©hakaj o]},

2. ALE FRE BF2E 97 (base) i
gk o] AUl evtgel ' Badzt Ae
Hol Utk DNAINE 4552 977 wrg
. °lE % oldld(adenine) T-okd (gua-
nine) & °]F§ FzE A ¥ ¥ (purine) o] g 11
dx ge §7]E El‘?_‘(thymine)-'\'% AEA
(cytosine) o™ o)5o wag 5"7*3.*“] g
"]"“(pyrlmldlne)°]a}4- o o] 4FH 97

€ esA 4z A G, T, celn ?}‘4. ol &

Purines
N, o
i
c C.
YN
Mg\ HNT N
I I cH | I
oS- HNOS
ll
Adenine
% g
OO O
0 4C
AV
§—¢
OH H <
Deoxyribonucleotide

(in ribonucleotides) |

Pyrimidines

CH |

Uracil

(23 1) DNAS RNAY @34z zgsle nucleotide®] F=
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3%, ot d(A), AEA(C), 2 Fopd

(G)& RNAA=E FdstA At gw(T)

< RNAYE gln 22l Hnde A%

$-2Hd (uracil, U)ol itk 9719 2o B3y
& 724 2A=(nucleoside) 83 i,

2

3. 3, B EE A A9 A ese

©@39 5 dadxtel Ao Uk

DNASH RNA € o #2824 E 324 (nu-
cleoside triphosphate) & T4 5o gt} RNA
o FEHLAE 3Ae ATP(adenosine tri-

E 1. Nucleoside®} mono, di, triphospt o B3y
Base Nucleoside Nucleotides
(Base+Pentose) ~ Nucleoside ]i\]: id —lli'.‘k id
Adenine(A) Adenosine AMP ADP ATP
RNA Guanine(G) Guanosine GMP GDP GTP
Cytosine(C) Cytidine CMP CDP CTP
Uracil(U) Uridine UMP UDP UTP
Adenine(A) Deoxyadenosine dAMP dADP dATP
DNA Guanine(G) Deoxyquanosine dGMP dGDP dGTP
Cytosine(C) Deoxycytidine dCMP dCDP dCTP
Thymine(T) Deoxythymidine dTMP dTDP dTTP
|
|
__IP= ! :
o —P=0
He ¢
2 .Base L o
H H HC Base
H H H H
H H
O H
i
~p=0 o
o —P=0
Sondot  HGr Q
2 Base o]
arang H  HY e
HN\z_2/H H H
H H
HO H
g 5 ¢ " T
‘—{’—o—g—o;7=o — 0—P=0 + O—P-O-P-OH
[o (o 0-? ? o o
[o]
H,Cs' H,C
AR A
OH H OH H
Deoxyribonucleoside
triphosphate

(33 2) DNAY &4
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phosphate), CTP, GTP, =& i UTPolx
deoxy #=A(dATP, dCTP, dGTP, =L2x
dTTP)E2 DNAY #4o] AH&dci(E 1.
2zt F2YLEHEE 2w 3 $adR
ot AFHo dEAE ATk Aol Hd
A F A A iR Qe FojAuit
(29 2). 27) DNA @TA &74A Frjz
& Atdo] AU HE Fvlth DNAo)
ZE A FEHHEY FUFA M &
& 2RAT F HE Fol TE DNAYA
ot d (A2 ER(T)e Fol S&A 2%k
a1, gk fAFSHAl AEA(C)Y Fe Fold
(@9 ¥# 34 FAFAHE 2).

E 2. DNAY slojAxe] 9719 wl &

Relative Proportions(%) of Bases in DNA
A T G C

Human 309 294 199 198
Chicken 288 292 205 215
Grasshopper 293 293 205 207
Sea urchin 328 321 177 173
Wheat 273 271 227 228
Yeast 313 329 187 171
E. coli 247.. 236 260 257
2. DNAS| =

DNAZ} fAZ2A 9 7150 A%, A4 2
ela BRe ¥ F& e £ JeXNT
271 AsAE DNA9 3% F2E Lopopnt
A3 o] ATE 1953d = F Btz
James Watson® Francis Crickol 28l %3
22 FYP=HUch 25L FFIULEES F&
2g o] g3t A3 AL AsHEA
T8E LYY DNAY #9 2E Fug 49
T & e w2 2dE FHIe YT
o

Watson-Crick 2 4o 4] DNA¥-A= 2709 &
IRFHULHE A £ g7 oz 74H
o At & Abge] AL B3 A4t @

Zol Qe 22 F4H] Aok ¢ T 5
Bazted 429 e 2 gd 39 3
gadzte FHAPer AFH T, o
F b A27h neglelA whA 2% v
A e wFg da JAH(E 3). gt
A ol RAg olFuAeleta v F stee Z
7] R oz wWol gith DNAZIEHER
5—3 WP xYPH U AFHOE o
Bgoz A, oA o)FuddA ¥

% N

4
34A
j ———
bases
Deoxyribose i
; »
s,

(38 3) DNAY F=
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7tge @ oz sl Yu, WY s}
e w Wgoz voprta A2 3).
ol 7ttES M2 “9W(antiparalle)”
olgtn &t} Zzte] v AYY FA &
€ Jgud Qrle dAHY ForRH Ho
vheh ook vhX) Age) & dARE o] FAY
717k Hadel M2 uhFEe g v gl
o die) AFe 20A0E2 a¥eg vy
e defude] FANA EARGE 2
717k #okA F sbetel sl@E A Aol Ae
FE A A2l HA 2Y Aotk 2
|, 277 & FAY FEe 2 3 &l 7]
Agol7kA ®¥ Zolt. ey FA et
dejejd st o] Fzhe] & Sof gech
SFAM AFE vhel o3k DNASl e AGH
)9 Fe T(Hr D) F3 g c(Ag
ud)e 4 GEHRAIF Fol 2oe Abde)
olml & Atk ol Aol W) Fzhe] wix
7] A Fae 34 Agudsy 33 &
& o] Fojo} Frhe WaAH AXE Ff 1
2y g Ax Cok 283 GE TS BE o)F4
23erk? old wHAMe zZ dr1E ¥R
TEE WU zA 1Y @A € o7)q
a3 Fng Alelo] EAY F A
F22Y P ot F492E AL e
Aast A e B A7 AR (electro-
negative atom) E-& M2 HIANE F42EAF
o] A8 & gurh obdida EWe N-H7|9
AHE FAHY F2AFo] FHE F AR
ATHaY 4, Foidst HYUE &S A
e old F2AFe F4Y 4 Ak 19
U Foldd ANENE & B Folrd 4
Aol B ANSARRAE g5 A M
22%e] IR (Y 4.

webA 7)5Hehy FEje oz A% FaF
el B4 ksl s DNAAM A9 3%
TS Fo] 23 C G Fol A2 e o f
7t Aol =, olgjd d7]1%(base pairs,
bp)el SsiAMt o] F o] oo} A 4 gl
o. & 2z DNAE 9 A2RH £ o
Aol drigez 748 & Aok #4222

Thymine ‘Adenine
H,({c_ //0-- H- \c— o
S TS
N—C r{c=N/
AR o
cymunoH Guanine
N—Heeoe
H\c—c/ o\c—(:/'K'“JH
VA V!
—c\ /N ...... H_N\ /c \
N—C =N
/ \\o ...... H—N\/
H

(2 4) HUH ol ARAH Fohd A}
olel #4AY 947

AAE W FF APl & Fr1%E ol
F3 € 2 E=E 349 FaAFS FH
A gejol o8 DNAE o}F HAY 728
ol A dch

3. DNA2| =x|

DNASl 7Fx& FAAK ##E 5 7A
ZIRAHQA B4 ZE BT F fAHY
o g ARrEH BAlsol @19 7
AH MEe e @9z FHE BRI
ARE A 5 Aol dAAY. 22 8tq
Ztzte] DNA EAEL 98 F HAEY g3
38 FAYEE 7HAT Aok GukstE @ s}
29 471Nde gA =HA G714 WA
% T, Cs Gl I8 & & 7tete] MEE
& & A7) WEolth o] £ @ArNFEEL A
23 AR ge #AE M2 Az
Stk DNAZE 2 ARl S22 BALR S WS
T AE SAE olF FEAl AFY

DNAE A= DNA ©|Fu4de] d@oas A
Ze. olm @R FaARE ZoiA
i, o]l e F shgte mQl RHo] Eojzich
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olgA EoAE, £ E stetel e d7 A
FES YAHE 7ol S0 FEAA A
g AYE fEdE FPoz A8
ot o] 2L JMFEL HSAGRFTEHL
A E 34k o3 zgol Heh 7% FEHL
€l FAET e 7hetel Aol HEA
F oA A AR AW E AAZ el
2). o} o] FEHULEEY AANEFE 7}
R &47F DNAZ®ALCIT o HEaZgo
o3 FEHLHEEL FEoE A& 7}
gl e @719 &Me FRAA £NE =
ol drh weby FYPel e Ce AL
Zhetel G7b Eol7tE S dtx, o) ¢} vhRA R
GE C7t BA7IES 2§ ok o EAH
ol &7t 99, F/49) DNARAEL A2
M27b dAsa EF 2o DNAGLE 5
g 3o whgoj Y,

cEo
=

(g s 99 9

4. AMMEZ KRS Fx

weglol AP AT B ARy e
AXE AP do AT FxE
29 59 o] AN XS} g AvHom
TS glen, fFARES EFS A
FAAE o] EA|ch olgko] #gta]
EAEE FHAAEY Zolrt AWM T R
AR YA AR(E 3) 2 FRE BFe0,
°olE FHazyH vde YAHE AYE
AGAE AXNEN zdo] ot

AAHE FARES F2E 29 6ol A
€ upeh o] 25 u4e] DNAS 3| 2E W
AEo] 2o WA nucleosomeS 4,
o]E°] WAl packing®®] 30nm< chromo-
some fiber& FAAYTHIY 7). ©] fiberES
E oA loopE BAEAEXAN 3Fo] He 2y

Nucleus

oz

AYAM L P2
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8% o] metaphase chromosomeg TS €
t}. ©] metaphase chromosomeS M%7} ¥4
ol @ W Jdelgm, 957 Aot ojmt
ol ez EASEA HAsA RNAY
ol dolux dag dwdzel woo)
Yol o] B WYX FHAAE] o
He F2E 7FNEA RNAZ S HA} Yo
HEA obF B3 FEsel AA gtk
AYAE A2 F AL F9E E 300
YR whe} 2o] haploid genome® =717}
ok 309 bpoli o] F AMA HolE 19 5
A bpE 7HPEAE W, 2Y 99 o] o
3000709} FAA7E P e Reoz F
ol gk 2 fHAolE 5 F9%e) RNAZ
o] FAE 2Hde 2dYrMYe] Ux,
ol G B mRNAZ ALHE exon®
S19 4@ RNAZ AA7E SA% splicingol
<13 AMA% o] mRNAZ €oj7bA &+ intron
7L Aol AN EQ@T 1Y 99 2
ol AHEE EFde FYMEY KRR
AA eARYe fAPRE D RYe
A3 DNAZ & st Ao gy (~
90%)¢ VAR B FAYRI} of
Utk & E 49 Zo] JAME DNAY Be
FEE UE DNA, EE V%50 ¥R g
spacer DNAS°] A8l it} o]So] of &
A3tE Ao e B7AA Hdel gey
¢oz Ak JAA e DNAY B# A7} o
AY=AEN 2 P 7H5E Aol

5. TS{MZOfA CHEXSHM phy

H 3. Z MEx| genome2 DNA &
Number of DNAlength Number of

Organism base pairs (mm) ch
E. coli 4X10° 14 1
Yeast 1.4X107 46 16
(S. cerevisiae)
Fruit flx 1.7X10° 56 4
(D. melanogaster)
Human 3.0X10° 990 23

Note: The values given are for haploid
genomes.

Histones

Linker DNA
2A.28.3. 4

Histone 1

\ Linker DNA

(J8 6) Nucleosome®] T&

1104

FHAEL FARZRE AR AAAN
$HE RNAE 2% 109 o) U 5 cap-
ping, 3'9) poly A addition®l ¥@A primary
RNA transcript7} A3 ohA] oA 49
& vks}h o] intron¥$17F A A S RNA sp-
licingZ 3¢ AHAM wza SRAPYL @
4 € mRNAZ} €@tk ©] mRNAE ©HA] &)
AN MEL £02 o]Fo] ¥ T ribosome
o Aste] @A FHE A @t o B

(3 7) 30nm chromatin fiber® 7%
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Ao HF Y4 E GNAEL AE Yo &
&, FE UWd, % 9w, seE Yydz
o2 AGIAUA gstA) ygoty g4
vebd o mhekd A E AR A Pl
3, 24T 42 delME Ay vuas
ol AAR A7lo) ALy Fo] YA Eojok 5
22 9l 4%y A8e o8 wAe g

E 4. VYA X DNAY 57

Protein-coding genes

Single-copy genes

Duplicated genes

RNA-coding genes

Most are tandemiy duplicated
Pseudogenes

Repetitive DNA

Simple-sequence DNA

(as in satellite DNA)

Dispersed repetitive DNA
(includes mobile genetic elements)
Spacer DNA of unknown function

he of 1.5 X 108

SR SLTOSONONOR, f2om

“beads-on o string”

form of chromaun %
L

30nm ehromatin

fiber of
packed nucleosomes

section of
chromosome in an
extended form

condensed section of
metaphase
chromosome

entire
metaphase
chromasome

Ium

(3% 8) Metaphase G449 A

pairs, containing about 3000 genes

[ RN

regulatory region

5

primary ANA transcript

(a8 9)

intron exon
lDNA TRANSCRIPTION

lRNA SPLICING

& —

mANA

AL HAAEN T8 AAAEY) 544U 72
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HRI}ILE YA 2de] ok 2 F 4
Hoz zASE AVt RAAZEH RNAS
#dste AAGA Y, o] GAde oy 2
o Azl AAEH Az UMY,
223 RNA polymerase 5ol 45 2&3HA
HAA zde] Hch. 2 F9 F A7} ste-
roid $E2EL2 o] Z2 steroid ZZE &4
S A% BFA BB @AY AAE
doft oj e & oo BAF Fdolm A
T 22 AYME] FAAEC] oJgA HA}
Z4do] Hi e Ax ofF A yrre
223 gga e el ofr}

6. 2/EEOolofA EXMESte 28

oghore] ¥ANEGY AFARE @
44 & AWuY,

19784,  AZYMAQ  somatostatin(14
amino acid peptide neurotransmitter) g 3
A AZF &l o8 HEZ E. colidlM
A7,

19804, A4 Az s o8 Az

insulin®] WFFAe] sHaal 7.

1981, RFLPe ¢ Azt §1We| Adho)
Hzz 43
“Super mice”& 44 #. (Transge-
nic animal) Humulin®2 @@
A3t insulin®] Al ¥E.

1985d, PCRell 97k <1z faAWe g

1990'd, Human Genome Project Al%

1993\, Human Embryo®] cloning A 3.

olgh ol £ gofzio] H71HA HEo| A
$53 glow, & 50 e vre} go] o3t
ool glojA g7 42E AZE DNA
BHEAEL We gYsie o Hedox
3t Hog Aol

T F AT AFzEgd dF A=z DNA
HoRel A AzAYL AvRw 19 119
2o

At 4Fzaee $AL A8 2EdEE

1982,

5 cap / Splicing

. W_/(wu

|rranstation

& renan

(3% 10) AHHMEANN FARGZRE o
A e 33

Az, opulet 24-191 RES AXFE
cDNAY-£9] T3} ofniedt 1-248 AR 3}
= A2l $4¥ DNA &g Nz dFwo
o1%A A=E plasmidg welelo} Ao F
A3k, A= A APz Eo] MEYA
A&Hog Audnt o) g/ BadE guae
Ao AL Pz e $UY ALL 54
"k

2 A AL Qe KA A2y
(Gene therpy) & QIzte] AW L HA7 42
AN ZdHow Aas Bas A A
F7HA gl AgH I Y. & Sduo] 5
o 2% fAx Aol dE A AR
A2 wAste] Az AWe ANwSHuA e
gene correction/replacement = gene aug-
mentation therapy'd©] 13, ol¢} wgz §
AAbe o] FHuisiAy ol gwde o
A AeE 2 fAAY BEL dAsA
X &332} 5= gene inhibition therapy7} %1
o

. Gene correction/replacement =
gene augmentation0i| 2% RXXl %2
o
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H# 5. Recombinant DNA products in medicine

Product
catego;

Anticoagulants

Blood factors

Colony
stimulating
factors

Erythropoietin

Growth factors

Human growth
hormone

Human insulin
Interferons

Interleukins

Monoclonal
antibodies

Superoxide
dismutase

Vaccines

Examples/Uses

Tissue plasminogen activator(TPA) activates plasmin, an enzyme
involved in dissolving clots; effective in treating heart attack
victims.

Factor VIII promotes clotting and is deficient in hemophiliacs.
Use of factor VIII produced by recombinant DNA technology

limi the risks d with blood transfusions.

Immune system growth factors that stimulate leukocyte produc-
tion; used to treat immune dificiencies and to fight infections.

Stimulates erythrocyte production; used to treat anemia in pa-
tients with kidney disease. .

Stimulate differentiation and growth of various cell types; used
to promote wound healing.

used to treat dwarfism.

Used to treat diabetes.

Interfere with viral reproduction; also used to treat some can-
cers.

Activate and stimulate different classes of leukocytes; possible
uses in wound healing, HIV infection, cancer, immune deficien-
cies.

Extraordinary binding specificity is used in diagnositc tests. Also
used to transport drugs, toxins, or radioactive compounds to
tumors as a cancer therapy; many other uses.

Prevents tissue damage from reactive oxygen species when tis-
sues deprived of O, for short periods during surgery suddenly
have blood flow restored.

Proteins derived from viral coats are as effective in “priming”
an immune system as the killed virus more traditionally used
for vaccines, but are safer. First developed was the vaccine for
hepatitis B.

1. #3A2 @ == TA(gene correction
/replacement)

EQZL dojd {8 waw
A% A ZAAAAZ R BIY 5
Qe FAAL APz M, ABAZY) o=
DNASH AzxFE dod = Ut Wyesy A
Ag 23 Qoke AFde g8 EF 844 o
1NEE 49 o] WHe F4Y 5 ok

2. frA29 %Z(gene augmentation)

dgel e AYFAAE OB FYsq
BEAA 715e FYE AE vEE
otk ol ¥e oz gyadne
HZe guA%e 2 B]IN7)7] BFol HE
FHA DNA%OZ 4Hlso] Bddolg Yo
2 F Aok 28 FYND f@x w@e
AdE AXUWY fAREI o dge
g & ) MR fARTES zhse
del A7 A& & Yoy, g gHRE w
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Signal sequence (mammalion)
EcoRl Hindl

— Cloned hGH cDNA

First amino acid Stop codon

of mature hGH

Cleave with EcoR!

Remove codons for
amino acids 1-24

| ———— —

H]ndlll EcoRI

Isolate DNA fragment
——._| encoding amino acids 24-191
Syntheic oligonucleotide
for amino acids 1-24

ligate
Hmdlll EcoRI Hindlll Hyndm
‘mlvulcr
inn Cleave
Hmdlll
ligate Expvemon vector
Initiator Growth hormone
methionine o~ coding sequence
Promoter
AmpF

Translorm E. col Growth hormone
accumulates inside

bacterial cell

hGH isolated from
bacterial extract

Initiator methionine
\,

(g 1) AZF DNA 7l&d & Az
ARz 2 M2y
AA7e EgAol &7 WEd FA% A8

ol ol ol g=1 3ok

IIl. Gene inhibition 0l 2|8 XX X2Y
#AAY B} EE o)F REL AT EE
A ste WE o2 mRNAY 2#E & e
antisense RNA ¥ antisense DNAS A}-83F
€ #yEol w3 AFHIL Ad. 28z

RNAE 288 4 € ribozymed ©1 &7 T
HEE /Mde) Hx Ut

ol ® AR N AgHE AFF
Az =WH O 2E calcium phosphate %
= DEAE-dextran mediated DNA transfection,
lipofection, electroporation, microinjection, -1
@ 3L retrovirus, adenovirus, herpes simplex
virus$ 9] vhol2s MEES o] §F WHEC]
Agse] Aok R @A FAA A8
HEe TFAX, FAE, FFAZA, 281
bt MEESS o2 sho] vl BEats
- el B3 gich

7. 2x Mo 4y wy

I. SOUTHERN HYBRIDIZATION

1. Age o9 g 54
ArE DNARHS EFAAM 539 47
L oaEd® F UdE WHezAN fAA
clonmg, EAYESE Ao A o
24 BFe ogd 2o
— clone® DNA®l loiA9 £& ¢7] W
a9 942 3
— Ag L2 AP total genomic DNA
o oiMel 5F A7ME FF
— At 9% §AAe copysd BF
— A7 AW AGE ¥ RFLP(rest-
riction fragment length polymorphism) ¢l ¥4
— PCR AHE 9] 2324 Fol AHEHT 3L
o
2. 4% 9y
(1) DNA preparation from tissue
1) Tissue & 50ml tubed] ¥Eth
2) Homogenizer buffer 12ml& $=th
Homogenizer buffer
0.1M NaCl
0.2 M sucrose
0.01M EDTA
03M Tris (pH 8.0)
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3) Tissue &Zo] BolA &g w7
homogenizer o},

4) 10% SDS 750 mlol ¥ vortexing
Liac

5) 1NZHEL 65C FZNA AT

6) 8M potassium acetate 2.1ml ¥
vortexing @t}. icedl 2213 £t}

7) 4Tl 20% F<t 12,000 pmeE 9
HEego.

8) 454 MEL tube2 T}

9) phenol 12ml# chloroform 12 mlg
W e ¥, 4CAA 108 52 10,000 rpmS.
2 f4deegn

100 R} F& NE2L tubeE &7tk

11) chloroform 12 ml& ¥ & ¥, 4T
oA 5% %<t 10,000 rpm S & centrifuge &t

12) R & M2 tubed] &7 ¥, etha-
nol 30ml ¥& ¥ 4o Eoh

13) —20CA overnightZ DNAE A=A
Azl

14) 13,000 rpm 2 2 30% F<F QLA
ot

15) 4594e WL, 70% ethanol 30 ml
< ¥t

16) 13,000 rpm& 2, 108 H A4 E
Lo

17) Ethanol& ¥ @i, 4294 DNA pe-
lletg 2T

18) DNA pellet& dH,0 300 plol %9 ¥,
4Colq B@@c)

paper towels

nitroceliulose filter

(2) Separation of restriction fragments of
genomic DNA by agarose gel electrophoresis
@8 v

D Hg %o DNAS(F 10 B %) &
b EE o3 A@garE AEC

2) Digestiono] 2w ¥ A9 29l gel-
loading bufferg Y&

3) Agarose gel® $3t9 DNAZZS &
213t} (genomic DNAS] 7%, ethidium bro-
mide 0.5ul/ml& EFI 05 TBEIM 07%
gelZ running ¥th)

4) A7) 4Tl B F gelS UVatalA
AR H=oh,

(3) Transfer of DNA to nylon membrane

1) Gel¥ depurination £ (100 mM
HCDl Y3 3087 EZoj20.

2) Gel& denaturation €% (0.2 N NaOH,
0.6M NaCDell 93 3083 EE},

3) Gel& neutralization €9 (1M Tris
(pH 7.5), 0.6 M NaCDol ¥ 2 3083 £50f
Eoh

4) nylon membrane® 3 MM papers
gelZ 719 3ol e

5) Gel& supportd] ¥ nylon memb-
rane®} 3MM paper& @£ transfer buffer
(10XSSC) o HA gelglol Ferh

6) GelF9& wrape2 S8 At}

7) Paper towel Hu & &ejx gelue
<9 og wAE stan

8) 8~24A1%t B transfer’t S| &},

‘weight
glass plate

‘Whatman 3MM paper
gel

2! 1. Southern hybridization
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9) Membrane2 ZAWA 0.4 N NaOHOIA
137 02M Tris, 2XSSC 183 Aeth
10) UV crosslinking® 2%t 83, mem-
braned #A3 @A
(4) Preparation of radioactive DNA probe
by random primer labeling
1) Probe DNAE 5%3F 100C ol &<1A
denaturation A171ch.
2) &XUE e HEd
5XOLB 10
BSA(10 mg/mD) 2 pl
DNA(20~50 ng) upto 32.5 ul
2p_4CTP 5pl
klenow(2 unit) 0.541
3) 37Cel A 5412 ©]4 incubation¥th.
solution O 2M Tris(pH 8.0) 1.25ml
1M MgCl, 0.25 ml
H.0 0.5ml
solution A solution 0 1ml
0.1M dATP 5yl
0.IM dGTP 5ul
0.IM dTTP 5 ul
14.4M B-mercaptoethanol 18 ul
solution B 2M HEPES(pH 6.6) 2ml
solution C 90 OD/ml Hexadeoxynucleotide
50 unit ;-
AIB:C=100:250:150 €7 429 OLB
7b €k
4) Pasteur pipette®l Sephadex G-6022
packing &% stop solution 200 ul ¥ labe-
ling mixtureZ columnol ¢t
5) shea] dyewt WobA —20ToA BB
gt
(5) Hybridization
prehybridization solution
20XSSPC 2 ml
Deionized formamide 4 ml
Denhart’s solution(100X) 0.4 ml
10% SDS 0.4 ml
salmon sperm DNA(10 mg/ml) 100 ul
BSA(100 mg/m1) 100 pl

DW 1 ml—total 8 ml
1) membrane¥ bagol\}t bottlecl
prehybridization solution& membrane cm’%
0.2ml= Al ¥ 42Co A 3~5212 incubation
ki
Hybridization solution
20X SSPC 2 ml
Deionized formamide 4 ml
Denhart’s solution(100X) 0.4 ml
10% SDS 0.4 ml
salmon sperm DNA(10 mg/ml) 100 ul
BSA(100 mg/ml) 100 pl
DW 1ml
2) prehybridization®l B¢ ¥ solution$
W e] 3, Hybridization solutiong membrane
@ 0.2ml¥ 1, probe® ¥& F 42TA
16~2441% €<t incubation¥Th.
3) membrane& 2XSSC, 05% SDSIA
Aech
4) membrane& 2XSSC, 0.5% SDSelA
SEE oM Aett
5) membrane2 68TNA 1412% <t 0.1X
SSC, 0.5% SDSoIA A=th
(6) Autoradiography
1) Washing®] % membrane® wrapS-
2 AA cassetted] ¥ F FAAA filmE
e
2) —70Co A exposure(exposure A3t
counter® %A% signalel @t thad)
3) ¢AA filme 7AW Developing solu-
tionol 5%, fixing solutionol 2~3% &<t &
AN BB

¥

% 2 2 3

1. Southern, ENN(1975) Detection of specific
sequences among DNA, fragments separa-
ted by gel electrophoresis J. Mol. Biol. 98,
503~517

2. Lehrach, H.Diamond, D.Wozny J.M., and

- 156 -



Clin. Otol. 6 : 2, 1995

Boedtker, H.(1977) DNA molecular wei- Genomic Southern Blot
ght determination electrophoresis under 1 2 3 4
denaturing conditions; a critical reexami-

nation, Biochemistry 16; 4743 )
Thomas, P.S. (1980) Hybridization of de- Size (kb)
natured DNA and small DNA fragments

transfered to nitrocellulose.. Proc.Natl.

Acad Sci. U. S. A 77. 5201 21-
Maniatis, T., Fritsch, E., and Sambrook. J.

1982. Molecular cloning; A Laboratory

Manual and spring Harbor Laboratory

press 5.1/5.0 -
Wetmur, J.G. (1975) Biopolymers, 14, 43 -
2517 35-

20 -
1.6 -
1.4 -

0.95 -
083 —

0.56 -
10 5 25 1.0 Hg

o) Hybridization of a human genomic DNA
with a B-actin DNA probe lane 1: 100
ng DNA molecular weight marker, lane
2:5pug DNA, lane 3: 2.5 ug DNA, lane
41 1pug DNA
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II. NORTHERN HYBRIDIZATION

1. 8

northern hybridization& ZZoluU M X
W e 54 RNA 4 S 98 AHg3
E Wez A7Y9FAA RNAS 2714 %
S YolRE BANEDA Wy wEn,

northern hybridization?] 71218E sou-
thern hybridization® #}37lx2 H7)|gFo
2 RNAE 7|82 ¥#3M membrane fil-
terol transferAl?d 13 & th-& probeZ hyb-
ridizationdt] &%t} 22 RNAE DNA
Ht} RNasedl 93 #3157 4o} RNAZH o
A5 ¢ G 2718 2337 AMe
£3] gel electrophoresis @77} 830
RNA H7]9% X RNAN &2 ALg38tn
Ahg-zel 0.2% diethyl pyrocabonate® 3 &) &
o =¥ 5 2= FAolY ¢ze pHY
& DNART 53] 2857 #$22 hybri-
dization®%-&, hybridization°] 7}F5¥ 7}%
Fe SxoA T A9 buffer2 FHS Al
el sjop

2. dge
(1) Acid Guanidium Thiocyanate-Phenol-
Chloroform(AGPC) Extraction ‘ol <%
RNA #2
1) T75 culture flaskol X 79 A Eo]
solution D& 5ml& A3k, 4Co) B@J}
(ME£7 B2 Z$E solution DE 10 ml 4
g)
2) 50 ml polypropylene tubeo] &3t} 2
M sodium acetate (pH 4) 0.5ml¥} saturated
phenol 5mi¥# chloroform-isoamylalcohol (49 :
D 1mlg A7bg
4) tubeE& & EET} (voltexing)
5) d&oll 3083 Yol EY,
6) 13,000 rpmol A} 20~30% Ht AL
e g, old 4TE f A}
7) 4%4E A tubed] $7Th
8) 2 volume conc. ethanol& 7}3to]

—20Cel] & Azbol g HBFr

9) 13,000 rpmol A 20~30%% <t centri-
fugeE W oW 4CE #AFY, 1d o
= 2F4E WA

10) pellet solution DZ %<1tk 1.5ml
eppendorf tubeol &7t}

11) 800pul conc. ethanol® H7hshe]
—20Te] § Alzto]d B@slel RNAS HAA
Aok

12) 13,000 rpmel A 3082 5} centrifuge s
Edn. oW 4CE FAG 2d IGe 43
4& WA,

13) 75% DEPC ethanolZ AojWdithe, &
A3 2A

14) DEPC DWE 3t} —70Co] B
o},

(2) RNA gel A719% 3 transfer
1) ¥2% RNAE DEPC-DWE %<l th
1plE A3t DW 1miol %% OD. &g
Z3 e
2) OD. @&l 40& Fate] pg/l A& 7+
Fohe, 30 ugol RNAE o

3) 30 pugol ABahe Fue 33ujo] &)
Z3= %9 sample buffers ¥ & et

4) 65T A 5%3} denaturationdtT F
YA F dye 2uE W3 7 A centrifuga-
tion¥ch.

5) "lg wES] ¥ Gelol loading ¥

& 100mA 80V oA 3A1ZF 0%l A 4AzF
A% A719EAA%. (buffer 1XMOPS)

6) 50 mM NaOH 1XSSC &< 3083t
shakingA| Zi k.,

7) 10XSSC &Hol 10¥ 3t shakingAl ]
ot

8) 10XSSCel 3MM# Zeta membraned
A,

9) Zeta membraned gel $lo] YAzl
ot ol Z|E7t 7R A Fo¥o

100 3MME ¥ 633E Ptk (sou-
thern® FY)

11) transfer® th% laneE A1 ¥ transfer’h

Ay do
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¢48 AAEA FAF ¥ RNAZH £ @
& 24832 188,28 S 9X EAF UV cros-
slinker2 crosslinking® 44| ghc}.

(3) RANDOM PRIMER LABELING

1) DNA/Gel aliquot & 5E%< %o}

2) Rxn Soln.& &M H7isic),

To 50 ul DNA RNA

OLB buffer 44 10 4
BSA(10 mg/ml) 0.8 2.4
DNA/Gel(20~50 ng) 13 3254
32P dCTP(10 £Ciul) 24 5
Klenow(2 units/ul) 14 14

3) FeolA 7AIZEel Y AT

(4) RXN STOP.

1) Rxn stop soln 100 ul+Random primer
labelng mixture 20 ul& H7h3te},

2) E¥Ae 587 B

3) hybridization©oll A}&-%ch,

(5) Hybridization

1) prehybridization & %-& &8 1 43C
ol 4~24417t shaking@tt.

* Prehybridiztion Soln.

8ml 32ml

20X SSPE 2 ml 8 ml (5X)
Formamide 4 ml 16 ml (50%)
Denhart’s Soln.(100X) 04ml 16ml (5X)
10% SDS 04ml Léml  (05%)

ss DNA(10 mg/ml) 0.1ml 04ml (0.1 mg/ml)
BSA(100 mg/ml) 01ml 04ml  (1mg/ml)

DW 1 ml 4 ml

2) probe®} hybridization®- & ¥ o] 43C
A4 4~24A% shaking@h.

@ probedll dye 100 ylE B35

@ TE-BEADE columndl &. (71%F
<)

@ probe& Wi TE buffer& .
(elution $=& 233
@ Tubeoll A& proheE 100C Zol 7%

b @rhET

* Hybridization Soln

8ml 32ml
20X SSPE 2 ml 8 ml (5X)
Formamide 4 ml 16 ml (50%)
Denhart's Soln.(100X) 04ml 16ml (5%)
10% SDS 04ml 16mi (05%)
ss DNA(10 mg/ml) 0.1ml 04ml (0.1 mg/ml)
BSA(100 mg/ml) 01 ml 04ml (1 mg/ml)
DW 1 ml 4 ml
3) Washing

© el 2X SSC, 0.1% SDS &l
Al 4 A g

@ 50ClA 0.1X SSC, 0.1% SDS &
oA 2 A H g

4) X-ray filmol expose Azt

4. Reference

1. Legrach, H. Diamond, D. Wozney, J.M.,
and Boedtker, H.(1977). RNA molecular
weight determinations by gel electropho-
resis under denaturing conditions; a criti-
cal reexamination. Biochemistry 16 @ 4743.

2. Thomas, P.S.(1980) Hybridization of de-
natured RNA and small DNA fragments
transferred to nitrocellulose. Proc Natl
Acad Sci U. S. A. 77, 5201.

3. Manitis, T., Fritsh, E,, and Sambrook, J.
1982, Molecular cloning; A Laboratory
Manual. Cold spring Harbor Laboratory
Press.

4. Wetmur, J.G.(1975) Biopolymers, 14, 2517.
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Il. WESTERN BLOTTING 4ml 10% SDS—04%
(detected by ECL) 46 m! H,0
Stable for months in the refrigerator
1. dgel =5 ¥ 99 @ 10% Ammonium persulfate : 5 ml
A7) 4Fol o8 ¥2¥ NC membraned 0.5 g Ammonium persulfate
22 solid support®ll transfert ¥, 391 oy 5ml H.O
Aol Ho|3 FAEZ o) &3d TdulAS ¥z ® Electrophoresis Buffer : 11
sta, F#Fste 7ol 3g Tris—>25 mM
14.4 g Glycine—192 mM
2. d uy 1g SDS—0.1%
(1) Protein Gel Electrophoresis H:O to make 1 liter
1) Aok —pH should be approximately 8.3
@ Solution A (Acrylamide stock solu- —>Can also make a 10 X stock solu-
tion) tion
30% (W/V) acrylamide 2) Protein Gel
08% (W/V) bis-acrylamide Separating Gel Stacking Gel
@ Solution B (4X Separating gel buffer) 30% Acrylamide  33ml 0.67 m!
: 100 ml Solution B 25ml 1 ml(Solution C)
75ml 2M Tris-Cl (pH8.8)—>1.5M D.W. 4.2ml 2.33ml
4ml 10% SDS—0.4% Total 10 ml 4ml
21 ml HO 10% APS 50ul 20ul
Stable for months in the refrigerator ~TEMED 5ul 2ul
® Solution C (4X Stacking gel buffer) : 3 AN9E

100 ml
A719E Kite) Gel AZFAE 29
50ml 1M Tris-Cl (pH6.8)>0.5 M ® W1IF Kitel Gel A2FAE 2YQ

side view front view 00 view

Fig. Bio-Rad Mini-Protean apparatus. Views of gel plate assembly.
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@ Separating Gel
* Solution A, B, D.W. z2+z+& &3
&, 1/50 10% APS, 1/500 TEMEDS po g
B.oGel EFAL ANGEF Kito] 23 1 Al
ol wrt,

@ Stacking Gel
* Solution A, C, DW. Z2+-¢ &E3&

o, 1/50 10% APS, 1/500 TEMED S e
D-Gel ERAL A/1GF Kito] 231 1 4]
3ol 2wy,

@ AN9T FAE 2Yshx, 1X WY
& &4¢ e,

® @Y AL loading L, 100~200 volt
X B719EE o}
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(2) Protein Gel Staining and Destaining
D Ao
* Coomassie Blue : 1 liter
10 g Coomassie Blue R-250
450 ml MetOH
450 ml H,O
100 ml Glacial Acetic Acid
* Coomassie Gel Destaining : 1 liter
100 ml MetOH
100 ml Glacial Acetic Acid
800 ml D.W.
2) Protein Gel Staining—>staining for 1
hour
3) Protein Gel Destaining—>destaining for
30 mins and changes the destaining solution
(2~3%)
(3) Protein Transfer to NC filter memb-
rane
* Transfer Buffer © 1liter
193 g Tris—>15.6 mM
9 g Glycine—>120 mM
—>Can also be made up 20X stock solu-
tion
1) obel 283 2ol gels NC filter mem-
brane& =3I 842 A& transfer kitol
Al 30~50 voltZ transfertt.

el
/s

)
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(4) Western Blotting by ECL
D Al
* Washing Solution
TBS : 1liter
5ml 2M Tris-CI(pH7.5)—>10 mM
37.5ml 4 M NaCl->150 mM
957.5 ml D.W.
Can also be made as a 10X solution
—Add 1ml Tween 20—0.1%
2) Block Membrane
5~10% Skim milk solution®] 4 2~3A]z}
&<t blocking gt}
3) Western Blotting

@ washing solution®. 2 15824 2~3%
W A H g,

@ First Antibody® 1 A17F EERiR=

® washing solution®.2 1584 2~3u
whE 4 H g,

@ Second Antibody 1 A7t &) g},

®© washing solution® 2 1584 2~3w
whE A2 g},

® ECL reaction

Sol A%t Sol BE& $U%F E#39 memb-

rane® 1¥3F whg-3u}

@ Exposure
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V. IMMUNOHISTOCHEMISTRY (IHC)

1. HESH Y 99

HC € ol" #xx7 2ese) dudol
AED WA BEojAE EolE 9o} =
Aol g o PR (LAgAE 2F
A3, 2 Aol g Gl (o] 3l o
| F4E st oAl AR F 3 w4
AR HE WS ol g3 sgHoz &
obe & UAEE FoN 54 gud uy
ol oj® AE2 oj: RejolN VAN EAE
¥ele zlolth. western blottinge Tl Z o]
" Ao A BHH A R wiE
Aol HlEte] ISHE z#9 oj| R9joA
@ Fo] WAREE 24 5 e iy
olth. mebA o Wye WelgHel gk P
BelstA geea gk

2. MEwy
ex) Avidin-Biotin Peroxidase staining on
Frozen tissue(ABC Method)

D 23¢ A3 2712 3 Y% dHe
whEo] m2) poly-L-lysine® 2 Hel¥ Zgo]
= 9ol 2

2) 2Ho] B &eol=g 37C Az 9
o &8 ¥3 0% A% AFANG,

3) dxd &gtol=o] 2P Y 4% parafor-
maldehyde (PBS (pH 7.4) 150 ml+8% para-
formaldehyde : 150 ml, mix to become 4% pa-
raformaldehyde) & A &ldta] oA 15~30
2 ¢ BB

4) PBSZ 5%2} 38 A4 ac},

5) 1% £8% (bovine serum)& % 9
o A2 | FeolM 15~30% B WA T

o}. (Blocking)

6) 28RS ARY FFAZ AABGMA
H3hA @eoh).

7) AR (1 1000~1 : 500005 =
Al 9 37CeAM 1417 whg AR

8) PBSZ 53+ 33 AlH@

9) ©] & (biotylinated anti-mouse 1gG
(H+L), 1:200~1:50008 ZA e a3t
a1, 37Cel A 3082 wHe AT

10) PBSZ 5%3F 33] A% o),

11) ABCE =Ho wes
37T A 30%3k wh- ATk

12) PBSE 543 33 Aot

13) DAB &9-¢ o] Hojmaju 37T
A 10%7E WA @k

14) PBSZ 5% 33] M# o},

15) dr sl a8 22 BFF
Yool wel methyl green E hematoxylin
o2 gz gAe BA Tt

gojmel 3

3. References

1. Guesdon J-L, et al. J Histo Cyto 1979 : 27
S 1131

2. Warnke R. and Levy R. J Histo Cyto 1980
1281771

3. Hsu S-M, et al. J Histo Cyto 1981 :29:
557

4. Nagle R. B, et al. ] Histo Cyto 1983 : 31
- 1010

5. Banerjee D. and Pettit S. R. Clin Path
1984 37 1 223

6. Escribano L. M., et al. J Histo Cyto 1987
©35:213
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V. IN SITU HYBRIDIZATION (ISH)

ISHE FA92Y Hol2® (biotin) $o.2
HEAE od {429 DNA =& RNA probe
€ Edol= Ao ZBAL AZY 249 A
E3 %o 3l mRNAd AR AYHEE 3
o HEW 2§22 DNAZH EAsHER §
FU mRNAS ¥d HEE zAEe Wol
o} ISHE nucleic acid probeE o] &3] 4%
o x4 DNAY RNAE #A&she £a4e
33 HARe R wolgadwn 2 7y
4 A%, §44 48, FHAId HE 5
#8-dch. o] WYL Southern blotting¥ Nor-
thern blotting®] DNAZA1Y RNAS 2d o
FTE WalE gl MEte, M¥XY x39
BHGH T2} F BEE FEsIN 44
e EA EE, e oY 2o [y
A & A Folgol we FMol slth

2. dEgy

(1) % A9e] Zv|(Tissue preparation)
CobebE ng AW Fw)

1 273 (Fixation) : 3¢ A3y A7)z
et 14 (4% paraformaldehyde) 4o o
Tol WAIAA sEE B}

2) 23g AWl e nYY F A
2714 5~10m HEe FAZ ZA poly
Llysinee 2 elg &glol= 9o £F ¥
B gael wo} Ao my g

3) A& HAe] &£FHo|=E xylened| 5%
Y 33 @rt sede A

4) 100%, 95%, 80% olEr-go] 28-7H4 =}
HE @7 gA 28d 2L IO

(@ A A2 (Pretreatments) : & 2ko] =0
02N HCIE 303 A& | proteinase K
(50 pg/ml in 50 mM Tris-Cl, pH7.4)& 37Co)
A 1083 WA 248 Be 4% parafor-
maldehyde2 5% F<¢ FRAHII glycin (2

g/L in PBS)2& AAR § @Az,

(3) prehybridization : R 24% &4 (50%
DIF (deionized formamide), 4XSSC (1XSSC
©0.15M sodium chloride, 0.0015M sodium
citrate), 1XDenhart’s soln (0.02% PVP, 0.02%
Ficoll, 0.02% BSA), 2% Sarcosyl, 20 mM 2-
mercaptoethanol 250 ug/ml of heat denatured
ssDNA in 0.1 M sodium phosphate buffer (pH
7.2))& 83t Fol A 241 Fok wkgA)
2t

(4) Probe preparation : BMAF®] DIG DNA
Labeling and Detection kit Nonradioactive
(random primed DNA labeling with digoxige-
nin-dUTP, detection of hybrids by enzyme
immunoassay)-1093 657, (£ Nick
tion Kit-976 7768 Ab-8-3te} Ade
R ESio

(5) Hybridization : RgA3 &l QWA
A7 24 AE Heste] 37Co] A 16472 Bt
WA 7l

(6) 12 (Washing) : 2XSSC/50%  forma-
mide &2 37CAM 1Azt 1XSSC/50%
formamide§ ¢ &2 37T A 1A% Al He}a,
1XSSCEH o2 37ColA 30¥%5< 33, 05
XSSCE oz 37Ce A 30%, F2A 308
T Al AR

(7) 24 (Detection) : BM ¢l Nonradioa-
ctive DNA labeling and detection kit2 Z3}&
glghcth

Transla-
probe S

3. References
1. Gee CE. Roberts J.L. DNA 2 : 157~163,
1983
2. Leary ].J., Brigati D.J, Ward D.C.: Proc
Natl Acad Sci USA 80 : 4045~4049, 1983
3. Brigati D. ], et al. Virology 126 : 32~50,
1983
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VI. POLYMERASE CHAIN REACTION
(PCR)

1. PCRe| 2|

Polymerase Chain Reaction (PCR)& 5
DNA sequence® in vitrodl A $F A7l ¥
golk. o] W& 19851 CetusAte] Mulliss
o o3 A= Aed, 2 718 olejrolx o
u] 1971%d Khorana®ol o A etdu}l ok,
PCRS 7]& ole]t]ol= DNA F¥H4(DNA
polymerase) 7t @ d7t=te] 3 (template) &
primerE o] &3] FHo] o FB P74
g DNAS 5'91A 382z FA43) Yt
£ AL g o83 Aot (ad ).

o] ¥h3-& DNA F¥HE2A 9 primer exten-
sion reaction®l 2t @t AA PCR uhg-o Al
€ ol §Y¥ AE ol g ot FA
9] primerg AHg¥THE o] tEd o %
primerS< ¥ 7IY DNAQ ZR A 7lgo)
72t AYE F Qo9 o primerEEHF-H
a9 28 o] ¥ st DNAE ¥A4Y &
gtk 23 o] Mg WEgozn 279
primer 9] DNANE S ddte ¢g FF0
7bs 3kt

o] FEAA ME

1 °l%7ts DNA9 &7 (heat denatura-
tion) (95CeA A 2])

2) Primer® DNAZS] annealing (50Tl A
A2

primer

DNA polymerase
e 5.}
3 I

arte
dNTP's E}SS aGTP Mgt
oog «r
000
¥

¥ Newly synthesised strand ¥

33 1. DNA polymerase® primer exten-
sion ¥H-g

o
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3) DNA polymerase®l & primer exten-
sion ¥H (72TA Ag)oln o] TAFelA
L& (95C) HEst 7t s7] @& 1970
ol AH&3 Ecoli 9 Klenow polymerase:
Foll BAA3A, Alo]2 g W vt o
245 78 Fojok 39 £& annealing?
primer extension W& EE SEE WA o
°F 37] wWio u]5o]|3 DNAMEES FZ
o] dojdir ojual, 2ol WAFE AP
7t AdE £5 9' 5 s 295yt o
e EFAMELS WIAH TFQ  Thermus
aquaticus®l A ¥ g DNA polymerase, & &
ol ¢t Taq polymerase®] =YC & |25
Atk o] A2E 5TANE WAHA gow,
72CANAM HA E4E GerdS Aok o] &
g ol g zA duA HAE wEsrsE
A4 F7 FFol "8 9199, annealing®
primer extension¥-goME WEEEE Y
U7 Wl H5e|HA DNAM LS F&
< UAYS A a3 oY LR FE
3 Beee e ARle) FEHsA 21YF
S1E thermal cycler’t /WEgozxn Hxjst
Ze PCRYH el Sy

2. PCR components

PCRol Had asg NFES ohgd 2
o ol &R kit2 FESIF Ho ey 74zt
AP wat Hdsi bt Ads gk

1) DNA polymerase

DNA polymerases W7He 7Z$ Thermus
aquaticusol A1 £ & Taq polymerase® A&
3hed 2 9 thermus thermophilusel A ¥2]
% DNA polymerase, Bacillus streothermophi-
llusl A} ¥ ¥ DNA polymerase, Thermococ-
cus litoralisol A ¥ 2] & DNA polymerases =
AH2-E3l Itk Taq polymeraset 65C~72C
X HhE4E vehiie, HFpHE 82~9.0
(in 10 mM Tris) ©]t}.

2) Deoxynucleotlde triphosphate (dNTPs)

dNTPsE freezed-dried E¥ neutralized
aqueous solutions FHZ FY&F Qom —

20Te A Rzt dAET 28 freezed-
dried dNTPsE AH&-#o] KOHZ 43 A1#A
oF ¥}, Stock&& 1008 FEZ wHEo B
#go

3) Reaction buffer

WS B$ 198849 Saiki7t AHEF ZAel
we} ghso] Abgshed, 2 2AHL OgH 2
ot

Tris-CI(pH 84, &) 10 mM

KCl 50 mM

MgCl, 1.5 mM

Gelatin 0.01%

Tween20 0.01% .

471 4% gelatin® bovine serum albu-
min®& X7t 7b53e, non-ionic deter-
gentd] Tween20 # NP40& 0.1% Triton x-
10022 whHo} Agsj= Fsich 2 99
ZRREES A9 @ F=E 2N
AH8-371% o). Stocke 100M FEZ o
—20Co] B

4) Primers

e Z$ 18~30bp9 oligonucleotide &
FAste] AT BBe —20Co] shew,
WEE freezing® thawings 37 $3kd
2% ¥Fstd 2@ e Aol ¥oh pri-
mer7t EHHA kA Lolrr] fHME
20% denaturing polyacrylamide gelol A 7]
d5& Ard Aok

Z}2+e) primer sequenceS& FYF G+C
contentE 7}A™ self-complementarityl 2%
23 F2& ¥A43A Folop dtu, 53] 3 T
o B9l FEAgol H2 Fo| ol ¢ ot 1
#HA e Z$E PCR primer selection
program®|t}, DNA sequence analysis prog-
ram$ ©] &34 HEE primer& AR }E R
o] ¥

3. Target DNA

4 target DNAE ZEAZ 2 Eo] &4
AY FasoNe Gttt 23, £ ARES
471 dsiMe PCRS AHEA()E &9

=4,
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detergent, EDTA, % phenol ¥)°] glolok
@}, ol® Aol target DNAE "1 314
3ol I Lo A ANEA) FEE HEF
o224 e A%E d&FE Utk PCRY F
5 A] target DNAS 93C~95Col A 583 A&
3ta} 94 3] denaturation Al171E o] BWF3H
o},

4. Reaction condition

PCRS A7, &5 2 cycle 3FE target
DNAS} primerol weh 2 gch B &3
10~100uE AHEE & U3 by oz 20~
50ulE ol AME3AT, samples7t B& %
SE A LS Fo)7] A 2T w3
< A

primer59 FE¥ 2t primer? 25~100
pmol/50ulE AH&-3H9, ¥ A7 nonspecific
amplification® M A W& A& Fol7] 93
b5 8% #A @k &, denaturing™ annea-
ling A7+ 30% Ak, extension A1ZHE kilo-
based 1¥H=(T, wHA % extended incuba-
tion time & kilobase® 28)Z %tk Cycle
4¥ target DNA® 4% PCR efficiencyol w
2 zpel7k v, wrEl ol 1colony® FE
plasmid insert DNA® FZAZ ¥ 20 cycle
ol FRaI, 19 WA Bee o
cycleg 87 &t}

5. Detection and analysis of the reation
product

PCRe 44E2 DNA fragmento| 22, 0.8
~04% agarose geldl Al €A &< & gk
°]® molecular weight marker®%¥ lambda
DNA(Hindlll digest) E¥ X174 DNA(Hae
1l digest) & AM¢&h A719% A small

DNA product(primer-dimers % primer 712
A7t gele] o5 AAA b okl diffuse
band2 Reolx, E2H3E productE AFHE
size A2l sharp band2 #ZETH 19 A
band E°l YU 4 E&d ©]E2 nonspecific
primingol 2% band °1AY primerse %
zpolo] oJ% @47t DNA band¥ + Uth

6. Preparation of probes by the PCR

6kb DNA 7tA& th#e] DNAE #8387
Astal XN FE FAY Fean= g
A¥S & "art flel PCRo o8 FEAZ
47} slek, 28lm M13% pUC vectorel E&
€ insert DNAEQ ZA%%E M139 forwardst
reverse sequencing primerE °|&3+e] platecl
A AeI Y¥E bacteria colony®E FE HF
ZZAZ 4 3o Phage plaque® ¥EHE %
A AAF primerEE AHEHA FEAL £
Ak

7. Pr of singl ded DNA

DNA sequenced] B8 ¥ single-stranded
DNAE PCR product® 1~2%7} AAHNE
80, & £F9 primerE AHE-3te 15~30 cy-
cleg WHEAA de&F Yvh olFA 4AHE
single-stranded DNAE agarose gel A719%
oz 44 #F¥ F A2H , electroelutionT
ethanol precipitation®] 93 &+ £ ¥
91}, Direct sequencing® TH& PCR primerE
A+&-3ted standard dideoxy protocols® 3 o]
7}5 38t} single-stranded DNAE ¥& = o
& WYO R asymmetric primers, £E bio-

tin-tagged primers $& streptavidin-coated

dnabead& At&3hE W] M=o ik
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VI POLYMERASE CHAIN REACTION
(PCR)9} & =0}

DNAZL A9 B8 g BHn slvke A
do] TEE o] F o7 WA 0T FA
Aol B AF7E ol Floke #A
T ot o Az oz KAAE
AfRAAZ FEAG AFAND F Ae F=
7R @A A} oAy KT ¥
A et FEAA S e F4Eon
ole® & oF ABUFES) WLEC
FEY EAusb) AZAD H2 FE3HA
wad FAg 28 vjed o3 fdA T
z % 71%e ¢ H9er olF F8Ed
WEFAA Lo o] &%+ A HAT Wk opy
e /g Aol AspFel duY A
TE beEA HAew dolrbd fuwe
ZEAHY AEAARE AFHL YE Aol
a2 oy ® fAA 2FNE UM &
AA Fol YR AAY AYHAY Fo 87
FEEO FAHE F7t gel oAE e Ae
F7h ek, el & Eof wpolajze PR 3
©g B vtolg e HAAZ AYE FES
Zol7le F38 g ool FRIIF
AT Azke] FFHA FAAFAN FvlF
o upelgj2 {FAAE FohhrId Ao Bt
Tk =g AR JddiE Edo)
7b deold FAAE Ve ogol B,
A% Fohfitgz o FEUE 22939
ZAE7]E B oeige] Wedh olH%
W Ee] dAE PCR ¥l 8 @& *
el AR gom oF FAA S
ofoll thaf ofejel A L stmAt ot

1. RAUA ol ¥ FAYe FC

FA e KRN G719 Ao, A
e AT o8 el Hn o] WYY
#AAE FE AYHE FSHY e
A3 dojue Aot o1HF FAPE A
Bty s E oldel 4 fAAE WP
oz FEIAAL T "aNel ot 2y &

. 6.2, 1995

B FAAES FolA fugol dojdt A
FAADE AdgHoz do] a1 F& F7HA
A1717F A3 4& @ol etyrh AT PCRE
ooz ol wAHel HA HALF
ATHELD. A o]de] Aozt AzdsHe
AR FHe 47157 753 oligonucleo-
tide primer® ¥ATF 1 RE¥E PCRE F
EAJE date fAAL dFez FEAc
oA FEE FAAE uE sequencingdta
EddolE F¥E I A4 F Qo
hybridization 27¢ 23] & mismatchs
& AN F= Qo =3 {29 54 3
g e & e AF ZLE o839
Add FForry ARE 477t ofd A
AAE 2AE FE UTHE2, 3).

2. Ho|g{A Zedoixol Fch

vho] 2ol og Ao F$ol= PCRE
AMgRo A A&dtn F& 2ARE AeF
Ak Fee) wolda AAdRE BHHH
Wy, Ex owolga Reld g8 xzARA
g, BEAe Aot FAZRRFA 3~4F Y
£g)e] dagAck AT PCRE ©] &3t
Zgd wolgi 2o JuF FAAE FEHAY
€ el o & Azbe vlelgjzd T
R g A F Utk F G2 4E A
ol F zASta st wiolHa fARY
FELAe] HAF primers H7HEF PCREZ
ZFE3td wlolg)2=o) DNAT diF F%o] ©
ot 2y g ubolgxel fAAE probe
3o southern hybridization& =8 3ted wio]
g9 FdARE zAGT oA PCRE
AHggoaA FEY Fo Ae 2% il
HaAE FHo) shsgrorA o Fofd
oM PCRE AHge BFHolgtn & & 9
t}, 53| hepatitis B virus(HBV), hepatitis C
virus(HCV), human immunodeficiency virus
type I (HIV-1) $°] @3t volais
€ AgHor AYsed AHEE F Atk =
¥ RT-PCRE ©| & #2224 in vivott in vitro
Aol A wpoliaA AWel 27 R 4 @A
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1.

Sources of target DNA and approximate amounts of tissues required

Source of DNA

Amount typically used

Amount of DNA

Purified genomic DNA 50~500 ng 50~500 ng
Chorionic villus samples small frond(5 mg) 1~3pg
Guthrie blood spot half a 5-mm spot 0.5~1 g
Semen 30 ul 5~10 ug
Whole blood 30 ul 0.5~1 g
Buccal cells one mouth wash 0.1~1 ug
Tissue blocks 50 mg 0~10 pg
Cell suspensions 5X10° cells 2.0~5 ug

T 2. Inherited disorders diagnosed using PCR protocols

Alpha-1-antitryspin

B thalassaemia

Cystic fibrosis

Duchenne muscular dystrophy

Haemophilia A and B
Huntington’s chorea
Phenylketonuria
Sickle cell anaemia

Myotonic dystrophy Familial polyposis
F 3. A comparison of Southern analysis and PCR analysis
Sourthern PCR

Purified DNA
5 ug Genomic DNA
Four to five days

Many different tissues
0.5 ug genomic DNA
One day

No radioactivity

o] @olshe pathogenic stepe AT3tEd
&3t Abgd & ok @A HIV-1, HCV
=74 mRNAE Z43ed ol RT-PCRO| AHS-
Hi gleh

3. gejgolel 88

W3 Fabel oA £ARE A4 AN
Aol AAFTE e FaY A=A o A3
o] PCRol AH&-® & Aok shstw DNAWE
Z9 ojwREe AAAA glolM EFHA
Aol 7] W@olch wEkA =, FE, P
Sol THE 259 MEZNE DNAE &
sl PCRE 31 52 #AAE FEF2A

g Alge AEAAE AAE & AHED.
g Sof B =] Bl Y& MERS
B DNAZ %383 1% mitochondrial &
A8 z DNAS /il 5ol DNAE PCR=2
zZaa Q7] N9e AAFe 2N 53U
Aol 7hE 3t £ HLAY $9 A 5ol
A= PCRY o8l AAol & & eEE o
QA Gt A $gol drh

4. §Mx 224D} Sequencing0i2] #E
FARE 22487 dade fAAe ¥
o] ZZgjojo} 5B, DNAE EH2v|E B
£ phage vectorSol AtgAIZl ¥ RAASE
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8 FEA A gk, a2t F2Y ol se-
quencing 49l AN E PCRE AH4-E B¢
AEE AXNA &I in vitroolH B2 53
FHAE FEY £ Ao F 5 @ndy
N#@s Cae ofvity Ndo] AFHW
o] Z BBl mixer primerE& W50 224 ¥ &
3t} Sequencing A $-+ Sanger®l dideoxy ¥
Y& o] 43te PCRE € DNAE HH2 se-
quencing & # U3 3% subcloningol ¥
23x gtk o] dideoxyEINE @At
DNA”F H83l2E2 T7 promoter& ZA¥AZ
PCR primerol ©]8] DNAE Z%3t3, &€
DNAEZ %E T7 RNA polymeraseE ©| &3t
RNAE #4% ohg, J4A A4E o] 83t
@U7te DNAE A4t f3ax HEe 2
Aot WHE ude] gtk o] WA=
A PCRYE ol&3std 4A Bdsige
DNAS 3% ¥ # dchrdidy PCR WHL ¥
Nel primer & 3ol F& 1/20~1/2002 F
Al Y3 PCRE Btk wabr wgFd He
¥ primere 2E=o] QAEEZ, °] pri-
mer® YE DNA® FZ& FAsn &t
=] DNAY primer7} ##Fo2 EA3t7] w
ol FEo] Ao ZAHoz ddrtge
DNAES t#oz ¥A43A dd. gebM PCR
o] 9% sequencinge I o= plasmid-h
phagelel fA2-E st AN F
ZINe 229YHye) oA oo HE B
ngule] olsd mRNAXZS 53 FE9
primer& ¥ F ozl AX PCRE
88t 5'%2] sequence® TF FFAch
olf FEE AL primerE o] &3 FARE
FE3}3 FEE fAA Fhed oA 53
primer& A€o 5 wko] A FEE
F AAF o 2 2P 3904 AAE A
Ay 5 Tde] XFE DNAE ¥¢ + U
o2 ol sequencingdtd ®rth

5. 19 xS 2otolAel S0
1) TransfectionA1Z] fH=ke] 24
TEAA AR fFAE EUGHE PP

2 transgenic animald @ fFAAE FY}e
Wyo]l I FEBAENE calcium phosphate
transfection method& ©l&3te W Fol 2
o olgA M dojd FA HBAE FL
FEA A5 AN FAT FAAN EA
A9 &d= PCRO) $628 F itk 4
A2 transgenic miced FAE 4£F dojA
PCROl 93] 9% frazte] &2 el
gt

2) ¢Aol #H9 FHAEZHN PCRY &

GAE olFHAFE BAZEdE PCRO|
AEgHor 2ol ok Mool ¥ ¢4
¥E HPTEe] FAF 1 58 4 Ve
AzbEE REE O, FUT FMES A
i e 5ol #AAE PCRol 3 FFHdto]
ZAMEHE AP EEY o= AV dopt B
QA EA HA Aga YA o] s
stk o] P9 AS FAY dAEe 2YF
ZAtolo} fAMYel gl fAAE AYsd
PCRE #Hslol sedl FAv ARe=RE F
B3 YHEE chick embryod] FAIE ¢
Zu} Q12te] B-globin #MAHE PCRE FH3t
o FRAzANE PEE Bl AHEEn it
(29 4,5, 6).

3) In vivo footprinting®l el &-&

Footprinting 8-S DNACl Z¥ste o
Aol ALl g ol &I U Yol 2
A A9 in vitrodol A Batd WA 9
HAE AA in vivodtEs BUA AY I
ol ggA #AGol vtk WA HZ in
vivo footpriting ol AR=HAk F o] &
gol ostd AXe) ¥g s o7l
DNase I°1\} Dimethyl Sulfide® AHg3te] 7
#9|2 DNAE ZIUted vude] 2
B9E RiHo YA gomz @yl
A%d 971 AUAE & F Aok 2
ol Ael EAYES oA FHHE FHAR
o] oFo] v FolM A&/} et
o]27 ¥ DNAGHES PCRE °l &3t
FEsmad Aty ARHez {FAAA
A%¢E 99de A E S WA =A%
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. Annecal primer #1 to a position 20
to 200 nt downstream of the end
of the desired mRNA species.

. i .
+s p A

. Extend primer #1 with
reverse transcriptase.

«

+s i ~ MV
— 5

Isolate.single-strand ¢cDNA

o]

' from RNA template by denaturing
PAGE.
=3 Qe ——
—3 O ——
el O ——
4. Form head-to-tail multimers by
’ ligating ssDNA with RNA ligase.
-3 5
5. Use primer #2 {complementary to
' primer #1) for second strand synthesis
in first cycle of PCR,

and use primers #2 and #3 for
" continued PCR.

7 .
4 s

+

-3
5 ezzZD wzzzs
E3 >

' {6. Isolate ds PCR product by agarose gel

electrophoresis, ligate into plasmid
vector and transform E. coli.

+ 5 ZEy—————
- L5
7. Screen for clones by hybridization
’ to oligodeoxynucleotide #4. Sequence
insert.

+ s zzZZAD 3
—7——6)%:5‘ !
2 3. mRNA 5 9] d@ PCR $F 3} sequencing "3
3. LCR (Ligase Chain Reaction)e| ®l2|et &34 AH&-€ oz 7Yt @ o LCR
0| 2ol o|3t DNAZICHY WY& PCR# wl@AAE FEZsuz she

H2 ALE LCR WHe A 1980diel  S¥ DNAS e 4RA ArimAe sz
£7/1€ PCR¥EMETE DNA AetolA W4 &  oligonucleotide® o] &%tk 12jut PCRe
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A
16
LI Intron 1 <
633 bp

(a) MGP-1:5'-GGA TCA GTT GCT CCT ACA TT-3*
(D) MGP-2: 5'-GAC ATA GTT GTG TTG ACT CA-3'

(©) MGP-5: 5'-TAT CCG AAC TCT TGT CAA CA-3*

22l 4. # B-globin #d=2| PCR primer(a,
c)9} probe(b)

Liver

12345678 9101121314

LY .

15 1617 1819 20 21222324

W —633bp

Lung

234567 89101121314

- -633bp

17 18 19 20 2122 2324

- - — ~633bp

18 5. PCRYl <& chick embryo®] ztz}
slo] Aeld NIH 3T3 A& HA

primer§°] 5% DNA %¥#9 XNdelwr ¥
Al W, 29 73 2o] LCRY primerSe
%3 DNAS W3A719 oligool FFalAw
nickel € A Mz ddel At 2 g
thermostable ligaseE % 1A oligpB &S M &
AAANZY primerEe] % ¥ DNAY ME A

Aot drMoz2 Agd DNA AQo] "}, 2
©& PCR¥ o] :1.2(94C)olA DNA st-
randgS FEAZL £ Aok o] FHeA
LCR®] 542 oligo primerS°] %X DNA A
23 48] match7t SA %o ligaseo] o
al oligo”12] ddel dojuix] ks Aol
ot @ebA ligase® M2 o, st @A oA
2 oligoEe %FE DNAGIA "oy =i,
ad® FEo] dejuA ¢l " agu
ZAH8Fa AL 3H= sample DNAS #3838 4 ¢l
oBZ, %3 DNA Ade] o]3g A4g 47}
ek

= PCR2 2709 primer Ako]¢] DNA M-S
TEANAY, FFE DNA AQ3) od =
Aozt deAE 2ASH] M E DNA
sequencing® doF¥r}, Ieut LCRS =AM
27k e Y DNAMEY FZo) Hlug
DNA®] F%37 Edwole 44, DNA poly-
merase®] #9l, @} =HFo) ZdE v
A&e] DNA A 5ol 7b5 8 #et ofg}, vy
FstAl @ vholgl2y whE|2lolEe DNA
MEdy BEAE A7E 71 ok

A A2 F. Baranyol 93 sickle
cell anemia® ¥o7)= s ZF = DNAA S
HEdwolZt 43 dor AAYn(2Y 8).
D. Nickerson# L. Hood 5% cystic fibrosis
o fABel Wy TdWCE AEHASS
Bastgch 28y PCRE DNAS %o] A,
SEAN] MEER gogr ALHA LCR
o o] A HWM BN L g4 Eofo)
A Hed Aol

¥ 322w

1. R. Barany, (1991) PCR Method and Ap-
plicarions 1, 5.

2. D. Nickerson, L. Hood et al.(1990) P.N.
A.S. USA 87, 8923.

3. A. Martin & A.B. David, (1990) PCR Me-

thods and Applications 1, 43.

-173-



ERIRH A 62, 1995

o

[eXe)
[o3xelye]
Marker Vector

1 Calcium—phospate transfection

Marker gene Yof 573 genes H&isto]
E3iT] %:;e gene *@@’ f}ﬁ@? RS ao}i st
& Aol PR ~— ok — @ olskrd sEHE
Aettd g $HgP @&ﬂ A5 e

Falaket Solsb

FRYEAE 4

ZAsEaAlsHE metastatic tumor

l 1 Injection into host animal
Marker genel] 4 Injectionyd Mxofr
o9¢ 3 fdx — — At 3 geneof
of tis] PCRA 5 sl PRA| FEsle
sl At S dex) gD
dex g

Organ  ¥2|
Chromosomal DNA 2|

| |

Y gene S PRE 558

| |

Southern hybridization
¢ A9 FAAHE probes Ahgsto 2}t 7| F2 tumor
celle] & 4§ =4}

8 6. PCRE °|&% mAdo] #4e #
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Complementary Target Mismatched Target
6" Giobin 0° Globin
A T
1. Denature DNA, S R 3
94°C. Anneal ———aTTTITy =T
oligonucleatides,
65°C. Sccoe——0 S e——

2. Ligate with 5

Ligate wan | e ——ary
o
ligase at 65°C. .
Y e ——————1 §' e ] e—————————
3. :«:;::’zsmza 5 e ks 5 ;Em ¥
E N e ——1
===
S e——
= ==\
o S/
¥ s ¥ 5
% 7. LCR ¥l 9% DNA® FZ3 A
A A_S S
Target 8'e BB° B
~— L | ~—
A pS pApS ph pS
Test Oligo B" B> BB B B
Cycles 20,30
_4s8
=7 B%
A 46— a7
B 45—

38 8. LCRel 9% sickle

K.a. Eckert & T.A. Kunkel (1990) Nuc
Aci Res 16, 10393.

H.A. Erlich, D.H. Gelfand and RXK. Saiki
(1988) Nature. 331, 461.

J. Reiss et al,(1990) Nuc. Aci Res., 18,
973A. Belyavsky et al, (1989) Nuc Aci
Res 17, 2919.

JM. Lowe et al,(1990) Nuc Aci Sci 18,
1757.
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E.G. Catherine et al,(1991) PCR Me-
thods and Applications 1, 46.

RK. Saiki et al,(1988) Science 239, 487.
K. Hayashi, (1991) PCR Methods and
Applications 1, 34.

T.F. Asako et al,(1993) PCR Methods
and Applications 2, 323.

M. Reiko et al,(1992) PCR Methods and
Applications 2, 10.
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V. PCR-SSCP

1. Aglel oo U FX

PCRE ©l83te} DNAS T el 724
o ¥3E HEY F Ax & WYPo= SSCP
(single strand conformational polymorphism)
olghe Wol gtk F7ithe] DNAE 9714
< A3 F2HQ AAEE o|F 1 Yot
denature® @7h=te] DNAE 971489 FF
o @2} & conformationd A H: ¥
A 3 ALl o8 wid HolAA FxE
F Ak ol el F DNACIA & @719 X& &
© Tx Hste Arimde] zole] o se-
condary structure®] WS doA, H/FF
AolX e ol AYst M2 e "o uz
o] 44& o]&%¥ 7)¥e] PCR-SSCPoIth
PCR-SSCP¥ & genomic DNA% 2| Edw ol
GBS v ¥ SampleZFE F2std A
3 gEsA AEY F de A2e PEe
Frazdele g 2 g fAze A
ol &3 gtk

N
>

. Ay

o] WY& Jabeling® primerE ol 43t &
A%-9E PCRZ ZTE81 labelingdtil, dof
7 labelled DNA segment® WA AA single
strand DNAZ HE ¥ polyacrylamide gell A
A7) g &3t £8% ¥ AutoradiographyZ
9 AXE B FoAR FAE

(1) 8A, 2709] primer® A3 F o] A9
5% o3 o] E¥stA 37CAA 3083
WS AIA FHUAR(PP)E labeling Al ZITh

Sense primer (10 pmol/ul) 1ul

Antisense primer(10 pmol/ul) 1l

%

10X kination buffer 0.4l
(a-*P)dATP 11l
Polynucleotide kinase 0.5ul

(2) PCR reaction

1) Template : chromosomal DNA, plasmid
DNA% AH§-.

2) Taq Polymerase(5000 u/ml)

dilution buffer : 50 mM Tris-HCI, 0.1
mM EDTA, 5mM DTT, 50% glycerol
stock dilution : 250 u/ml
working : 0.25 u/10ul
dANTP(100 mM)
stock dilution(2.5 mM) : 4X (2.5u1) +90
ul DW
working(50uM) : [4X(0.2u)1/10u
4) Primer(1000 pM) : S & R F71%
4g 7}AY, 15~30 mer® ol AH4¥th GC
contents¥ °F 50% 7} ¥, up primer$} down
primerAtel ol homology7t ¥ Aut, ztzto] int-
rastrand base pairings 32 =S HAH3
e g
stock dilution(1pM) : 1ul of primer+
994l of DW
working(0.1 pM) © 1ul/10u1
5) Procedure

3

total volume 20p1 50ul 1004l
template 200 ng/1ul 2ul 5ul 10pl
primer-1 1000 pM 1pM 2ul 5ul 104l
-2 1000 pM 1pM 2ul 5ul  10ul
sequenase buffer 10X 2ul 5ul 104l
taq polymerase
5000 u/ml 250 u/ml 2ul 5upl 10pl
dNTP 100 mM 2.5mM 1.6ul 4ul  8ul
bDw 8.4ul 21ul 42ul

* Master mixZ 10Xbuffer, dNTP, D.W,
Tag polymeraseS TR YT o] A3}
9, contamination® WA 80, A7+ Heopy
F Ao

* Primer$} template®] %2 7}%58 g
4% specific? amplificationol 2349, A4
3HE tips9 tubest B e AR
Aoz AMg-grh

* ST 10p-100uE SFFEA Y F
dorm, g WAss) A8 Oile WeF
TUSA Atk 24e A7 A% A¥
 20p%] HAESY A}g HIY £ U

6) Cycles : YurH 02 25~45 cycles(Main
Cycle) 7tA] B2o] RE& thFsis AR e &
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B1, OL/Teetts
I ety

AN \“‘8\25’69
FF S

EXON 5
EXON 6
EXON 7

B.CLL BL BL/LCL BL/LCL BL

'.\,@%%d@\\swg' " < o

FTIITITFITITFF P & s b o He

NTFFF S SFES S & @ R

L S-S

JuEpp—
EXON S - - -~ e —

[, -

(&) SSCP analysis of p53 mutations in lymphold malignancies.

3t B5 Predenaturation 1 cycle~>Main cy-
cle 25~45 cycles—termination 1 cycle® F4
©oh =3 Main cycle template denatura-
tion, primer annealing, polymerization® 2 T
ch=Ao
7) Temperature

Predenaturation : 95C

template denaturation : 94C~95C

primer annealing : 37C~65C

polymerization : 70C~72T

termination : 72T

* AR o g go| AlgElE e cycle
(main cycle) & 94, 55, 72Col 0, annealing &
=+ primer® denaturation® melting &% of
weh =g Ec

8) Time

Denaturation : 1~5 min
Annealing | 1~3 min
polymerization : 1~3 min
(3) PCR product®l formamide dye 45ul8
H7Me ¥ 102 3 Aste 1ulE 6% polyacr-
ylamide gel’dl loading®th.—>0.5X TBE buf-
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fer2 40 Wattel X 7] 9%

(4) gel®& F¥3 cooling N7 ¥ dry Al 6.

A4,

(5) dryAl 2! gel& —70Col exposurerl Z1t}, 7.

(6) AutoradiographyE A8t bandS

A 8.
3. aned 9.

1. F. Barany, (1991) PCR Methods and Ap-  10.

plications 1. 5.

2. D. Nickerson, L. Hood et al, (1990) P. 11.

N. A. S. USA 87, 8923.

3. A Martin & A.B. David, (1991) PCR Me-  12.

thods and Applications 1, 43.
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X. DNA SEQUENCING

1. dElel oo o B

19703t F ¥kl molecular cloning techni-
queol FEER TAINAN FBL gened| T
Z9} 715 S ¥43e 712GAZM DNA se-
quencing 71H-& Z}& wolgtt. 4FHA
DNA sequencing® 5% ¥ protein®]
sequence® cDNA Xt gened F71AgzR
Bl FR37]e ol23th. DNAY @71udel)
g HEIL lojek o] & Edi2 fAAE =
AeAY £EY & o, KAz YAl
U Age ¥ o ddE Ve YT 5
A& AHelth oleig DNA sequencing 71"-&
AHgste BRoze ogd 2.

D old fAAE ARELE HGsd 4
2& ¥WEo subcloning@ W oj:= A§ A
7 ABE AE AAs) st GNNEE
gnza & 3¢

2) cDNAE &2 & @ Exon# intrond]
Tl =RAA Y] Add FANLL
gz o A5

3) PCRYl <3l DNAE FEE W oj=
F#o] primerg TVEW HEA AR 87 9
3to] 71N EE Dotot ¥ A$

4) RFLPE ZAlslazl & oje] Algass
A3yl Ao 471N dE dotol & A
: point mutation?] #¥& <uz & o

5) site directed mutagenesisoll A, 712 7]
Wade AL 3¢

2. My
(1) Denaturation
D 97199¢ 23% DNAE 2, A3
I % 3~4g FE] %o] HA ethanolE I
AA 0
2) £9¥ sample 36ul ¢ 2N NaOH & 2
mM EDTA 4ul& Mix—37C water bathol Al
30% o4 £
3) 3M sodium acetate® 1029 1 volume
(4u) & A71E 3 2~4 volumed ethanol
Wbt —20Cel M 308, T 70Tl A
15%3F b
4) 15%3% AP o,
5) 70% ethanolZ washing® ¥ pellet&
Az=AZ,
6) FF+ 7ul FEZ DNAE =9,
(2) Annealing : Primer+ template
1) 7ul distilled water+ 1yl primer (T3 pri-
mer 20 ng/D.W.) +2ul 5x Reaction buffer
2) 65ColM HH3] coolingAl T th.
3) Iceol A chilling A 71t}
(3) Reaction
1) Dilution enzyme solution® premixture
solutiong v ghe}.
2) ddNTPE 2.5u1 % multi-wello] 7H&c},
3) Premixture solution 3.5u1% dilution
enzyme 2ulE annealing®] £% sample® 4
AEG G LA 587 Eoh
4) 919} Zo] labeling ¥ sample 3.5uE
ddNTP7F S0l 9 weliol 242} @1, 37T A

L=: 2 N
T8 Premixture solution Dilution enzyme
(3.5ul/sample) (2.0ul/sample)
FHan D:l; beli . ;l—': enzyme . 0.25ul
- 1 labeling mixture K enzyme dilution buffer 1.75u1
s 0.5ul
H] 31
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10%-3t ¥Hg-AIZ1T}. | termination reaction

5) 10X stop solution® 4ul¥ wello] 7}
.

6) 85ColA 3%%F ¥ H sequencing gel
(6% polyacrylamide gel)°ll loading t}.

7) Gel running : 93H= DNA sequence®]
primer2 FE ¢ Ao a2} Running times
EX-Lias

8) Gel #& 7ol dgn 22 383
cooling A 71t}

9) 3MM paperdl gel& #o|3, dryAl
o.(eF 60%3h)

10) Isotope (*S)e] activity® Geiger cou-
nter2 check®1 —70To] ¥2 exposure Al
Ah~1d WA 39 % ¥ ¥, Autoradiog-
raphyE A3t sequencing bandE 913

o},

2, 1995
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(1977) Proc Natl Acad Sci 74 : 5463.

2. Maxam, AM. and Gilbert, W. (1977)
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X. RT-PCR
(Reverse Transcription-Polymerase
Chain Reaction)

1. HESH 9 o9

RT-PCRE 7]&9] polymerase chain reac-
tion& §8% oz FEY FYujdo] DNA
©@o] ofjek RNACIH, A& enzyme©] DNA
polymerase?t °}'d reverse transcriptaseZH&

A Addne 1 degfe PCR# 2o F,

RNAS F¥o2 3o RT-PCRE 239 44
E2 $%¥ DNA7l €t} RT-PCRE ©] &3t
o 54 fAge 2UAEE =AY F Qo
vl ¢cDNA library& A #Z3te vlelm o8& +
YE F8 gelch

2. M@ (from Perkin Elmer Cetus)

(1) Reverse Transcription Protocol

© ot ®NHE AFE 419 master
mix& EH @k

TE 2
E) A ZF(ul) EE

MgCI2 solution 4 5mM
10XPCR Buffer I1(500 mM KCI, 100 mM Tris-CD 2 1X
Sterile DW 1 -
dGTP 2 1mM
dATP 2 1mM
dTTP 2 1mM
dCTP 2 1mM
RNase Inhibitor 1 10U/
Reverse transcriptase 1 25U/
Random Hexamer 2.5 ul
-or- -or-
Oligo d(T)s 1 2.5 ul
-or- -or-
“down stream” primer 0.75 uM
Positivie control RNA 10* copies
-or- 2 -or-
User provided experimental sample <1 pg total RNA
AA g8y ¥ 20

@ Fgoluvt 4FE WA Asto 50~
1004!19] mineral oil& "ot}
® random hexamerE AH8¥ A% el
tube& &&o] 1083 Ech
@ W§ programg otef et o] 3o Wk
& A
segment 1:42C 15 min
segment 2 : 99C 5 min
segment 3 :5C 5min
Cycle Count : 1

(2) PCR protocol

® 7t sampled 13t HAT e

PCR Master Mix 78ul7} ¥ a3tct.
z 4 F)  HAFES

MgCI2 solution 4 2mM
10xPCR buffer II 8 Ix
Sterile DW 655 -
Taq DNA polymerase 05 2.5U/100p!
total vol. 78
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e

@ #Z9 reverse transcription reaction d 12
tube®] 78ul2] PCR Master Mix& W&t}

@ Primer& 7 tubeoll ¥t} 1. Kawasaki, ESS, and Wang, AM. (1989)

Detection of Gene Expression. In : Erlich,

Z A F)  HAEsE H.A. ed. PCR Technology : Principles and

“Down stream” primer 1 0.15:M plications for DNA lification. Stock-

“Upstream” Primer 1 0.15uM ton Press, Inc., New York, NY, pp. 89~97.

® 7 twbed) AEF B 10047t Ak 2. Innis, MA Gelfand, D.H., Sninsky, J.J.,

® 30% 9 5000 rpme.E N4 L2l and Whlte, Y.J., eds. (1990) P.CRApralocoIs.

® PCR 228 sample® —20Co] Ha g A Gfude to Methods and f-lppltcahons, Aca-
demic Press, Inc., San Diego, CA.

& 3. Sambrook, J., Fritsch, E.F., and Maniatis,

T., eds. (1989) Molecular Cloning ' A La-
boratory Manual. 2nd ed. Cold Spring Ha-
rbor Laboratory Press, Cold Spring Har-
bor, NY, pp 7.10~7.11.
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XI. DDRT-PCR
(Differentially Displayed Reverse Transcrip-
tion-Polymerase Chain Reaction)

1. S} o9

ool g A £ MEM AR thzA
FEHE FAAE $H3L cloningdty] A%
E3o2 7I'¥ mRNA Differential Display
technology® RT-PCR¥ DNA sequencing™¥
& olggozM 71E substractive hybridi-
zation differential hybridization %% ¥.c}
simplicity, sensitivity, producibility, versatility,
speed®] oA 5% F3Hel Aok Primer
Z%e gago A AR R 150009719
mRNAsE sequencing gelol A display® + L
I, H|Z sample® M Z g2 2dHE &
& PCRZ FEAZ 4 qth

2. Ayad

(1) Reverse transcription of mRNA
For 20l final volume ul
dH0 94
5XRT buffer 4.0
dNTP(250 uM) 16
Total RNA(DNA-free) 2.0

(0.1 ug/ul, freshly dilute)

T12MN(10uM) 2.0
Total 19.0

1) PCR program< setting¥ct.

65C, 5 min—>37C, 60 min—>95C, 5 min—>4C

2) W& AlFgT

3) 37ColA 10%3t Wg &F, MMLV re-
verse transcriptase® 1lul 37b&ch

4) Wgg A%

5) ¥g-o] B reaction mixture® HIZ
PCR uHg-o] Ag-3HEA —20Ce] BBt

(2) PCR
20 pl final volume for each

primer set combination ul
dH0 9.2
10XPCR buffer 2.0
dNTP(25uM) 1.6
AP primer(2uM) 2.0
T12MN(10uM) 2.0
RT-mixture 2.0
a-[*S] dATP(1200 Ci/mmole) 1.0
AmpliTaq(Perkin-Elmer) 0.2
Total 20.0

1 Zz4e Adde A7 £ 2 e

2) mineral oil& A7tk FF7] FEe
HES o

3) PCR g 1 94Tl X 30% %< denatu-
ration, 72Co A 28E¢t annealing, 30% §<
polymerization ¥+&-& 403 3= Ao o
72Col A 5 ¥ termination ¥W-&& A7l
4T A PCR product7t B3} =& ek

F )

PCRol AH8-H& primer sete RT reac-
tionol AL AR} T A& Hld=E
g},

(3) 6% Denaturing Polyacrylamide Electro-

phoresis
RT-PCR mixture 3.5l
Loading dye 2.0 pl
Total 5.5 ul

D g TRES T He H, 80CoA 2
B AYT A 5 Ech

2) 6% DNA sequencing geldl E¥EE
loading®t},

3) 60 watts constant powerlA 3.5A1%F
B¢ A719F T olw Agtel 1700 BEVH
WA FEE x4ste] dPHSE xylene dye
7b Wutge] gWj7kA] W719EE E doh

4) Wgol BUd f@ Atold e gel
£ 3M paperd] o= grh
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5) gel& ol M4 OTAHAN 1NAXHE va-
ccum drying@th,

6) e1F gel® Xeray filmol BT}
(overnight to a 72-hour exposure)

(4) Reamplification of cDNA probe

1 @4 £y Xray filme geldel 9
AE & 2Fo gAFe

2) B¥ ) o)z} HolE bandd HE
AT F 2 94X gele w2 Fehdo.

3) gel slice® 100u19] dH,091A 10%3F
deo) o

4 1583 FAo,

5) 2 B A4RYIT F3AL new
microfuge tube® &7t}

6) 10 4l of 3M sodium acetate$} 5yl of
glycogen (10 mg/ml) L&l 450 ul of 100%
EtOHS Zt7 37héo

7) —20T, O/N

8) 10¥3t 4Te4 A4E 2 ste] DNAS
7het gk

9) 200 pl9) ice-cold 85% EtOH-S 2] &
o}

10) 5% A4Ee @}

1) #71%°14 DNAE
dH,0° =<t}

12) 94714 4uE mA
AHggoh

13) Yo E —20Ce] 2o}

14) REAMPLIFICATION

429, 1049

reamplification©l

ul
dH:0 204
10X PCR buffer 4.0
dNTP(25 ;M) 32
AP primer (2 uM) 4.0
T12MN(10 uM) 4.0
cDNA template 4.0
AmpliTaq(Perkin-Elmer) 04
Total 40.0

© Zze Az Fe F & e

@ mineral oil& 748t %7 F¢e
HEE Pt

® PCR ¥-& Az@o.

(5) Purification of Reamplified Fragment

1. PCR mixtureE 1.5% agarose gel’dollA]
A719%% ¥, $Z% PCR product?g £a
3 W=Z o (QIAEX kit from QIAGEN &
£ low melting agarose gel AH&Th).

(6) Analysis of Reamplified Fragment

1) Northern Blot Anaysis : ¥23l ¥ PCR
W3 8-S probeZ 3] mRNA ZHIEE 2
Abgheh. AR Sequencing geldtoll A Ve b
@] #o]7} northern blottingdl M= e &
HE Hol=XE HAPr)

2) Direct Sequencing : Northern blotting®l
] positive signal2 e PCR fragment3Hg
‘d® 3t Direct sequencing¥th.

7) Searching Database : Direct sequencing
= T3 g el wEAA )& zAbE
frAd2E 9 sequencedt ¥W3}7] $18 Data-
base search& 3 %ch.

3. A1

1. Peng Liang and Arthur B. Pardee. (1992).
Science 257 : 967~971

2. Peng Liang et. al. (1992). Cancer Resea-
rch 52 © 6966~6968

3. Peng Liang et. al. (1993). Nucleic Acids
Res 21 : 3269~3275

4. Yi Sun et. al. (1994). Cancer Research 54
©1139~11444.
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GMAAAAAAAAAAAA-An

AMAAAAAAAAAAAA-An

TMAAAAAAAAAAAA-An

CMAAAAAAAAAAAA-An

L Reverse transcription

5*-TTTTTTTTTTTTMG-3’ (T;,MG)
dNTI’s
MMLV reverse transcriptase

CMAAAAAAAAAAAA-An

GMTTTTTTTTTTTTTT

IO.  PCR amplification

5'-AGCCAGCGAA-3’ (AP-1 Primer)
S TITTTTTTTTTTMG-3’ (T),MG)
dNTPs

a-[**S-dATP]
AmpliTaq DNA polymerase
AGCCAGCGAA
GMTTTTTTTTTTTT
AGCCAGCGAA I
GMTTTTTTTTTTTT
AGCCAGCGAA
GMTTTTTTTTTTTT
II. Denaturing polyacrylamide gel
RNA sample: X Y
- - Negative electrode (=)
— —

Positive electrode (+)
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