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Southern hybridization& DNA(genomic DNA  |yjose membrane)o]t} Y}& Hnylon membrane)

%<& cloned cDNA)Ol 54 F71MEol EAZ= A, o] o) H(transfer) @ T}e, olo] Zuzat s Ewa

A o7k dete AE AAA AR AE gsMde AW Tz w(probe)d hybridizationste]
| 53 fAakE 2e gl

1. 7Md @ 23 DNA7L Ydg oyt L+°I5.£ﬂ%i¢ ol &

AZ g WA E2}"(southern blotting)elg} 3L,

19759 WA(Ed Southern)el 3 xohd #A4  RNAZ 744 & =9 B9 (Northern blotting),
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E

DNA E£HE10] EiEhs|
e LRIE o

BX|E D229}
hybridization

HX|g Z2=
S (probe)

Fig. 1-1. 7|95 H29 (blotting)°l 2§ DNA #4

AL o3 HeE DNAY HEZHE 2eld RNA= §
HAo FE)u 7)o me} HrYEee Heldgg Hejx
22 LAE ofmz)ule] SAHZ Wy} FEY§ e FasE vt
Er}. o]zL o] U= HAlo ¥ £Eo] HE ¥
i 8-$ A 9o ¥ wolgels] gl Folgtdl foE 2
gafd g Folgelty HRHYE DNAx: uo] Zél Z3s)
Al Hiz orlef] WALH Foz FAE ZZB FEIHhybri-
dization) gt} T2 H ol ZAFE P9jo] Lz Ukl HEo] HE
22 g5l X ray HFo =SAPozH ZzHe) yuH
¢l DNA Hu P95 HF4os weg ghold + gt
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SDS-polyacrylamide BZ28 @¥zdo] &£A43 w&
$l2=¥ el (Western blotting)ol2t ). Western
blot®] 74 #dE SWde o x4 e
el o g9HaAg SelHoz A= FAE
AHgte] 2 whgold),

1) Hgt&4 B3Z0| CHYM(restriction
fragment length polymorphism, RFLP)

A EXYE 8Y fHz Adye dFe=
RFLP2] 92| DNAE Aa4LE HA7)d "o
" Az} Zo|(DNA fragment length)e 7117k
ot (polymorphic)dtAl vebdols faE o] &3 &
Az Ao},

RFLP7} 471e et F421e] @7)d o]ie]
A0 7, o] F97t AFELI A4 FH(re
cognition site)2}d EAe) 9& ZAA =y, ATFA
27} 94€ A ZEE OE YH fHa gHo)
A7) %4 (polymorphism)olut A ga A7} Q1458
t AgsEE fH3 dHEAUd e g7 H(tan-
dom repeated sequence)7} EAj3le] o9 Fof wpeh
A FAze] Zojzt hFsld + Ack(Fig. 2-1).

2. 8%

Southern blotting DNA(genomic DNA 22
cloned cDNA)o| 53 @71Mge] EAstea], &3
A Wel7t dojgEAE #RAE7] A# AMEHY )
G Azte] AHoM AR FAF FAAY A
ey AAE ged fE3

Y FoM FERHo2 Fo] JdE FHAY o
& FAM AFFHAE Adstn 7ge) =g u
o}she dlelx AMREn], RNA H&3 e THE
FEAE B AT Aw AE 22 AuG
g FTEAAY A& 2L oS 4Edy 3y
o] oo FaF 7|dE & Uk

TAAA AP Eetde] ol &L dg3 2o

1) 78 F&o| Zc

wol7} 4171 gate] DNAE A4S DNA9 &
gt AFEL AR zolE HY & P
DNA o] A7t}

2) HLA 839 23

gy oz FYY }YoE WA HYAE
(A
Hetga MR mor wy,
s 7 1 Z2Z(probe)
ona I ] (1 +0 1
| | I | &5

(B) 2 H71M¥ (single base pair) &t

ZHeh My,
! l IZ 25 (probe)
CIm T 11 N

O T 1

i)

(C) ¥F=2R XX} (repeated sequence)2| ZI0|H &}

‘ .

Cr w1 1)

Fch #Hy,
} Z22(probe)
== _1+0[_1

53w ]

=

RFLP X 2 (probe) ( B )=
A,B,C2| A2 c}E 20| (length)2l
DNA EE & (fragments) & SIX|BiCh,

Fig. 2-1. A#gx F3FZeo] od¥Y(restriction fragment length polymo-

rphism, RFLP)& vlE:=

DNA g¢l7]4 g e ¥s}

(A) tiojse] AlgEoA el E B E(population), (B) & ¥
ZIAHe] W3lE FL GrHEE A4FE AFELAAE Y
& 4 (C) ¥ F7]AM Ylrepeated sequence)?] ¥HELso mie}

Al dape] delo] Wz
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HgHE 2014 59 #8 H(agarose gel) M7|HE2}
EX|E Z222 southern blotting
. 3m(2 A HAHH|) A‘
CI—— T ) |+ |
. — A
+ .
RFLP® Rt=& ' _ :
HEBARUAR] e o ool 3 am |
DNA Fet :
Lo
80 : ar
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e - P a
o — D —— _— "
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DNA B22 4= 0| DNA CHU &
C14|810] X-ray WEO| ZEBI 24

Fig. 3. RFLP=2] #&]

DNAZ2 2 of2] 714 #e2 A&so HLA f3x
9 /YA Helgdg xHeoln, FY}Ho WHe] ¢
g VA zpol7hA] HHE = low, HAwiae] o
AAZE o] &% 4 glrh

3) Yol WHIIH

¢lgd fAAHinsulin gene), &EA FEH FH
ZHinsulin receptor gene), BFHH 3 2Hglucose
transporter gene), LDL &3] f3ZHLDL recep-
tor gene) &9 RFLPE¥A4& T3 Fwe U 9 2
Wr1AE dFshe d AMEEI fich

4) HY 2F

Y @M gle Eeold Z2HE ALt AW
SRS @ 4 gla AA DNAgH Z2HE 23 4t
247 DNA 788 448 = gt

5) DIME 2y T

& ZRHZE 3l n4E AL

A + dxn, FFENY AFELZ FAGEH DNA
AL BN 47 PSS BAs FErzAl

6) F9 Fg U HAEF

A4k NEs} e fA2 FRE AUA He 22
HEE DNA Fgye 53 =7 L3E + 9z,
wEy Fo] x7|Fde $&53 flct

3. 48 I

1) DNA & ¥ HE&A 0 s FS

2) td E HIIYS

3) HO0|(transfer)

(1) Ael(transfer)?] g Y : ZABEF2
E2}® (capillary blotting), A7|olF2 &et%(elec
trophoretic transfer), %2 &el¥g(vacuum blot-
ting, positive pressure blotting)

4) T2H92}o| EESH hybridizaion)

(1) =284z g Py bl FHL
2l(*p, ¥S, ®p)r} v]¥ALAQ) hapaten, enzyme 52
2 3A4% 7 9ok §F #=(nick translation), 2}
) E A (random labeling) 5] W¥& AHEE & gt

5) M3 ¥ X ray 2H22 sy

s

1) Laboratory manual of Biotechonlogy #1-& tj]%}il
Hel dAest A4 HA

2) 4AELABES 71y HGEH AA

3) Recombinant DNA(second edition)., Waston 2]

4) Molecular biology of The Cell(Third editin).,
Alberts®|

5) Gene cloning(second edition)
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SSCP(Single strand conformation
polymorphism) :
stLie) gioix|gtol 2ipet Zae

FARY EAQR 9 EdE)E Fohly] A% 4
dygoz 1ad 7IPE 53 7N BN (se
quence analysis)& &A ¥det® PCR2 FE3g
DNA bandollA 971 g9] Zol& dobd 4 AUtk

1. M8

AL TAT FAA G UML) #E=
w23 AT F24 T 9%E FA Y= AL
ol A AgHR, ol 4 FAA Fxie oy
(polymorphism) .24 7ie] o] 7iesiw, o
t}ge] HE9 7Fd 9FE Fe ArdE FF #
Ao} 71E2A shel f¢le] "tk 53] AAEAAN
o] DNAG7I1X Qe W= I Al¥9 ¢szle] HUelo]
21=3

Q1Zte] DNACA dojub= Hzlde KA F
Z A =% (recombination), A4 (deletion) T & ¥
3o} @7] X@(substitution)o} B F71uide] 4
Y(insertion), A& F9 L& W3yl Utk DNAY
¥i3l7l 2 7 %o southern blot WHog Zopd
£ gley, ASAdAo)(point mutation)E BIEH
DNAAS #e sy Agode 2 71 54 3
S AHEE "dart Qioh

oz Wgo] e} SSCP(single-strand confor-
mation polymorphism)& H|iH osln T84
Fol ®o] AFPH 9ok Orita et al.(1989)7F LE
& PCR-SSCP¥< DNA & 7lgo] o]%& Je7x
o] zjolo] g% A7|GBAY olFARY Aolg F
= Yoz SRR 4d¥E PCRE 5%
©]& non-denaturing Aol A7] GE3} zolE
A dot FZF {FHA viged] EARNI JE
3 wild typed o2 HUTFZE ZHA Hol oF
@) Aol }o]E Bo|A Erhaberrant band). o}
bandE& 7] i3l PCRE& A% o $AH48 5994€
428 4 ¥ FEF¥ H AVMEAPE(autoradio-
graphy)2.2 A&stAY BA FHHELE AHEEHA
o1 PCR% 3 & QA(silver staining) 22 A3}
g g

A M A

Aberrant band’t B #o= 1) F%d DNAY
Eddort AU 2) FEZ€ DNAZE tgAde] UA
t} 3) &2 DNAZE F 7HH Ee 1 ol &
FeT=E e 499 7Hedel vz £+ Uk

SSCP9 Z#+ single strand DNA7ZF G714 €9
atolof upe} AxMAHY FZe] AolE HA A7)
54 Aolrt vEhg £ sle AAY dJxde &
A Aol Fad A/ Aok wekA o] Wye
AFEL BA 35-100%7A tgstA 2uEHz gl
o, ZgME(glycero) 59 HNMEL AHE3H
SSCPe] A& F7HA17171 AAF o] AEHR
At

2. 4wy

Nxd

@ PCR AE=7]7} 400bp ©)3td o o)z}l 80%
o]} Zolxln, FA4F 150-250bp A=Y W /M HE
3t} PCR AHE2=7]7} 400bp ©]3Y 74 Asai
& A st At

@ A7Id% =7t AesA =¥ band 289
A@Aol oAk 4-10T ALl Ar19551
HA e 2AE 9o

@ ANDT A A9 PCRAES A7]d w
2 239

@ Ao 5-10%2 FFYAMEE H7Ei ARz
o] & o]Fo|A SSCP7} &Y & HA ok

24 3
(1) 54 444 39 PCR
(2) A 957 :polyacrylamide, MDE(mutation

detection enhancement &)
3) A7N19%
(4) &8 (detection)
YA HEAEE AHEEHe A9 A7
(autoradiography)
A S HEAE AMEEHA] @ A9 &894

(silver staining)
3. 2 By
AvtH o2 wild-type®] A% F 709 bandE B
d F 9ed, F A dFAA BF FHA 0]4do]
g TY o|FA9 A AYFHE 2 oFE
£ Holx ¥ 719 bandE 44d 4 Ut} aberrant
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Fig. 3. Exon2 of the NF2 gene was PCR amplified
from genomic DNA of eight members of a
family in which a C—T base change mutation
was segregating. U Unaffected individuals A :

Affected individuals.

d/ddNTP in ‘G’ tube dG dA dT dC
ddG
Original sequence ATTAGACGTCCG
Dideoxy sequencing products
ATTAddG
ATTAdGACddG

ATTAdGACAGTCCddG

band7} #3 =HA MM band(F4e) HHFAAE
7F4= DNA band)& #Hehjo] DNAE 3¢ ¥
Hg AHEE PCR primerZ thA $Z3lo 47149
4 (sequencing) ¥ 31H EQHolE Y + Qo
(Fig. 3).

DNA sequencing

1. By dideoxynucleotide chain
termination method

1990 Hef] F71ME #4¥(sequencing) & &
J¥ DNA Z7Z}% sequenase 59 E4AZ ¥714Q
A4S 3= Aok 1990 Zute]l S¢] PCRo|
HH3E WA PCR AHEE A3 sequencing ¥ F )
€ kit7b Al#EAx, 2 F g% JHHE kitEe] A
wsjo] ARgE 3 loh wEd el YFHo=
sequencing®|2}xl 3H PCR 4Hge] A g7 1428
¥ (direct sequencing)® v gt}

Sequencing& 3t olfE 1) 9] Fo 4
b ool #4, 2) dhEAde] #<l, 3) PCRAMES A
Yo g2l 4) REE DNAZZe g7 |qF8d e

- ATTAGACGTCOG

T | ATTAGAC
ATTAG

3t7] $§elct

Sequencing& denatured-template DNA strand®l
DNA polymerase?} dNTP(deoxynucleotide : dATP,
dTTP, dCTP, dGTP)E %] W& o4 Fol ddNTP
(dideoxynucleotide)”t 71| &7 =% polymerization
o] FeHE AL W= &9 o]FA 437 product
o] Zole] zapo]E H#MAE polyacrylamide gelol] A
7] 4% F AR AnE #A¥d ma
nual sequencing®l® 919} o] sequecing WH&-& 3}
i A& THEIL autoradiography 3t W& Tl
HIed e 25 ¥714 9 ¥4 Y (automated sequencing)
£ o] o]&3l=d), ABI sequencer(Perkin Elmer)
2E 71718 AHE @) ddNTPel M2 o} & Me) 333
o] golgde] A7IGEe F9 lasert AL
Ql4lsle] 2502 sequenced A ¥t
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