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Southern hybridization

Southern hybridization® DNA(genomic DNA
3£ cloned cDNA)e 53& 71 gol EA3lE R,
FAAH Wolrt doste ANE #Usr) A AE
g

1. 744 ¥ ¥

19753 A Y(Ed Southern)oll <& 1¢tld {FAA

>

X ray
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MEH F X ray
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(probe)

S
FX| = ZRE -
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TP LE AHgeolY A F9 {AAE APELE
e} o] 9HE ¥ H(agarose gel)ol H7|FEs-
o 77+g ¥ o YelEzdE2 2~ Hnitrocel-
lulose membrane)eltt YU & ZHnylon membrane)
o olH(transfer)¥ thg, old] Huz e E5EF:
471MEE¢ AYd EZY(probe)& hybridizationdto
EA fHAE 2 ol

DNAZ} YEE "oji} o]EZHEZA o &
AZd HE W Zal=(southem blotting)olg} 313,
RNAZ} $42 #4& =9 E2%(Northern blotting),

DNA cHHO| ksl
=N = (=] a}
' }E\;E‘ |

BEX|E Z2=2}
hybridization

Fig. 1-1. 71953 EZ¥ (blotting)o ¥ DNA #4]
AGELof o3 FHH DNAY HEZHE EaJf RNA= &
Ao HIFHm =Z7lof mat Ar]FgsE BIEHr] HojA
Yie JAE oA FAAN Hiy FAd§ A F7lE U
S o)HAL2 gagdo] U= FHAlo] ¥l 2FEAP] HE ¥
2 g8 d flof w3 wolgels ¢ Folet¥ orE &3
qE89e Fojgdyy HZHE DNA: 9of 34 E§sl

A Hm orjof wApd

o2 FAH ZZBHY FFEINhybri-

dization) 3t} Z2HS A§§ 2elo] B2 ruolo] J¥e] FHE
o2 QAo X ray BEo| »FAGPoZH ZgHo JuF
o]l DNA B9 E "E oA ez golgd & g}
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SDS-polyacrylamide AZR2H wiize] ¢AA WE
2¥l B} (Western blotting)®]et ¥l Western
blot] 4 FAHUE G¥AL 2 A2y G
iAol I dAg Bojxoz Aist: IAE
ALR3le] Ze Wolr.

1) Mgts4 ®EA0) CHEY(restriction
fragment length polymorphism, RFLP)

A EXHE $4Y A4 Adyge dFe=
RFLPY) $18]= DNAE A¢ALZ HOAFH Ao
¥ #3A Zo](DNA fragment length)E= 7413kl
Y% polymorphic}&HAl Yeldti= 48]F o)4% &
A EAYo|ct.

RFLP7} A7l &8s 31 grld o]
A2 7, o] Bt ARELI AH3E HS(re
cognition site)8}A &ad o8 A-A =Hy AFE
27F AHE & Rsd gE Yej fHz gHol
A71%& thed(polymorphism) oy A{E AT} 2148
T ddsHe 44 dHEAU ¥HE g7 D(tan-
dom repeated sequence)’t EA8t o]e] ol uhe}
Al Rz Aol7t dgdA o glrkFig. 2-1).

Hel, WA,
Iz 29 (probe)

(B) 8 H7|M< (single base pair) 3}

ek,

2.2k

Southern blotting DNA(genomic DNA X2
cloned cDNA)d &4 dr|dde] EAgteA, #4
2 ®olrl doieXE 8] A AHEEHY o
A% Ao AHeA WAHE FAF HAAY A
o)t YL Fed FE3i)

TY FolAM TRAHoEZ #F™-ol e HHAY o
B FolAd AERHAE Adstn Ay A=E
3t dlel®= AMgHT, RNA 43 A9 TAX
FEAE YA A Aw Awd a5z Aud
d? FEHAAY HEH 2e U AR 3y
o] ool FaF 7IAE stz Q)

TAAA AY Ee" Y Y4l 8L v 2}

1) #d A#e ¥,

Hol7k A7 Aol DNAE 42l DNASH €
2 AFEL AHEHY Aelg R OE P39
DNA #3o] A7tk

2) HLA #4849 2N

Moz FUYY ¥deoz= A HUYAE

v ' o 29 (probe) __

(I T T

(I T T

(C) gF=FF X} (repeated sequence)2| &0l 3t

o Od,

[ I 2 = (probe)

J

EE e

WJ

RFLP Z2Y(probe) ( & )&
A.B,C2| M2 ct2 2ol (length)2l
DNA HHE (fragments)& QIX|EHC,

Fig 2-1. A#EL E3Ho] 1Y H(restriction fragment length polymo-
rphism, RFLP)& ©F=+ DNA §71- g9 w3
(A) ditis9] AlgEo4] yelts ¥ (population), (B) ¥ ¥
JlAEe W Fe FGoIANGE Qe AL LUdYRYY
2 A, (C) W& Hr)A Direpeated sequence)] WHE o] mief

Al FEape] oo Wit
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£t M (agarose gel) F7|H &3}
HX|E Z 222 southern blotting

] am (22 @A)

v

DNA Z2=2= 0|8 DNA tHH &
245104 X-ray FEOl TSI 24

Fig. 3. RFLP9] #&

DNAd2 2 o 712 ¥z M=o HLA f3%
o MYAH HolAd& Hojm, YHEHoZ e ¢
g A Aol7kx] A 5 on, AW o
AAZE o]4% F Utk

3) AYel yHIIH

Q& HFAAHinsulin gene), Q&Y F£A FA
ZHinsulin receptor gene), BFFEA A A glucose
transporter gene), LDL 483 53ALDL recep-
tor gene) 5 RFLPEAS F3 AWy 9 2 ¢
Yr714-E |7 | AMSEa ik

4) 4% A
Y 9AA% e Bolg ZIng AMgsiel AW
299¢ ¢ 4 U3 A4 DNAS Zzrg Iy @

€27 DNA Zgg 4A% 5% it

5) OlYE 2 T

UAEY] dFEE ZREE 3o UPE AIE
gy + glz, @AF¢e Avise FDE DNA
£EE BY3o A3 934S #Fs FEzAl
o] 8% 5 st

6) Y9 TCH Y HAEE

33 Axst e #37 ARE AYA He T
H¥= DNA Jge F3 =719 278 5 U3,
HPgy Fo 27|de] SEHIT U

3. &8 npd

1) DNA #@& % HMg&EA0] ot JC

2) &H W HIIHE

3) ®O|(transfer)

(1) Aol(transfer)?] @ Y : =2AFELSY
E&}®(capillary blotting), #7]0]%4 Ee}=(elec-
483 Eel®(vacuum blot-
ting, positive pressure blotting)

4) n2u9l9| EE:BM hybridizaion)

(1) z2uqze st By P FH44
Q(®p, ¥, ®P)} uj¥ALAS] hapaten, enzyme F2
2 BAY 4 3ot § #5Y(nick translation), 73
A E A (random labeling) ¢ WY& AHEE 5+ Qlch

5) M3 % X ray 22 AnisiA

trophoretic transfer),

=g

1) Laboratory manual of Biotechonlogy -2 %
W, 9498 d+4 A

2) BEAPEY 7Y H9A HH

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

4) Molecular biology of The Cell(Third editin).,
Alberts$]

5) Gene cloning(second edition)
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SSCP(Single strand conformation
polymorphism) :
stLtel Ho|xjgte] st 2@

FAzLY EARY gdWeld Fohr] AT 4
ez 7add 71YHE Bitd HIIMEEY(se
quence analysis)& 34 @viet= PCRE FE&
DNA bandollX 9711499 zel& dobd 5 Uk

1. M2

AAAT AT FHA e AVIMLES wdEe
A 23, XY F4 B 9%E FA g AS
A AEdA AEHZ, ol 4 A 529 9y
(polymorphism) 224 7i1e] o] 753, o
g3o) ME 7% %S FE A 4T F
Aol 71EA ohe] fgde] "l B3] AMAEAA
9] DNA¥7IMYES Wale 1 AXe ¢3te) UQlo
"}

QI1Zte] DNAOM dojue NslddE KA F
Z A Z%Hrecombination), A4 (deletion) 5 & ¥
29} @] g (substitution)olyt B ArIvide 4+
Y(insertion), A< F9 22 W3l sk DNAS
W37l & 7%= southern blot WHoE gopd
£ gloy, HEWWol(point mutation)g BIRT
DNAZe] #He Wize) HEoe ¥ 74 S Uy
2 AHE 2Rt ek

o7 o] ey SSCP(single-strand confor-
mation polymorphism)& H|:MAH Ztdstn HEL&A
ol Wol A#Eal ek Orita et al.(1989)7} 28
% PCR-SSCP'H2 DNA % Jlcte] ojf& g2
¢ ol &% H7|QEAe) o|FAY AeolE F
e Wyes EFYHAAY d¥-E PCRE FIE ¥
o]& non-denaturing el A7) FEE] FHolE B
A Bk F2E #A2 wge] Eddelst UL o
I wild typed & FHTEE A Hol ofF A
2] ol Ro]E RojA frHaberrant band). °] =
band® H7| $13td PCRE A¥E o IAY TH4
A28 ¥4 2ol FEI} H A7PEANE(autoradio-
graphy) 22 A& PAE 948 AHE3HA
&1 PCR% H & @4(silver staining) 523 A%
£ g3k

Aberrant band’} Y wo= 1) FE%E DNAC
EdRolvt JAAY 2) FFE DNA7E thdgol WA
Y 3) 22 DNAZE ¥ 7k &E 2 o4y ve
FF2E e ALY 71540l Aot & £ QUoh

SSCP¢ &7+ single strand DNA7I @714 2]
zolo) wel AAUHQ Fxe xo)E Ho H7| o
B4 Aolzb dEhg & Sle HAF A¥xdg
A3he el Fad FAyt g@oh wepx o] Wy
AFEE AA 35-100%71A d3iA BusHa 9l
o0 FYPHE(glycero) 59 H/HEE A&
SSCPe d94E F7HN717] A% x¥Heol A&Hn
At

2, & WY

N=xd

@D PCR 4F&=7]7} 400bp ©]3td o] #He]7} &0%
o4 Folx|nj, T4 150-250bp AEZY o 71 HE
st} PCR AHEA7)71 400bp ol 4d B¢ ATix
g A=zt At

@ A7j9%F 257t 353A =9 band 2iYe
AHAJo] HolAtl 4-10Ce H-2AAM H7F56lo
A z1& w&Eh

® A719% A& Al PCRAMEY A7|of w
2t AR

@ Ao 5-10%2 ZeAEL H7EE AArz
Aol & o|FojA SSCP7t &9 & HA #oth

2) 0t ¥

(1) 4 #4384 %% PCR

(2) A
detection enhancement )

3) A79E

(4) A& (detection)

A A E ARSI A9 ATPERAY

(autoradiography)
WAL EH LA RSN ¥ A28y

(silver staining)

95 7] : polyacrylamide, MDE(mutazion

3. 3 ¥y

AR o2 wild-typed] ¥ F /MY band€ 2
o & glen] ¥ Ji9 dgUA BF {FAHA ool
JdE FF oA AfH AYTYE dE oF:E
g Holx= F A9 bandE 3% F 3l 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 Ungffected individuals A -

Affected individuals.

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

ATTAJGACIGTCCAdG

band7t @ =Y AolA band(FAY HYFAAE
71X DNA band)& ZAehlle] DNAE &8 ¥
A% AME¥ PCR primerZ ©A] 33t Fr74 <
#4(sequencing)& 3 EQWIE FAYL + U
(Fig. 3).

DNA sequencing

1. By dideoxynucleotide chain
termination method

1990 Ho] F7IME 4 ¥(sequencing)E €2
J¥ DNA ZZ& sequenase 59 HEAE P7|M4E
BEAE sle Aoldch 1990t Zyte]l B9 PCRo
B8 PCR HEL 2FH sequencing & 4
E kitrh AREAR, 2 F o ALY kitge] A
dgo] AHgET gtk wEly Zdds gvdes
sequencing©) &3l &% PCR 422l AH g7I1MdR
A (direct sequencing)2 2|v| @t}

Sequencing$ 3= olf-E 1) dWe) T4 A
7} ol4ke] BA, 2) T4 #<l, 3) PCRUES A
oy 9l 4) REE DNAZRZS 97 1MAEA S

Z

Fixed end
ATTAGACGTCCG
|
I T T 1
‘A’ reaction T reaction '@ reaction 'C renction
+ + i 4
A AT ATTAG ATTAGAC
ATTA ATT ATTAGACG ATTAGACGTC
ATTAGA ATTAGACGT ATTAGACGTCCG ATTAGACGTCC
AT G C
ATTAGACGTCCG
ATTAGACGTCC
————| ATTAGACGTC
—_ ATTAGACGT
——— ATTAGACG
——==| ATTAGAC
— ATTAGA
ATTAG
Ra— ATTA
— ATT
——— AT
— A
% )
&7] gl

Sequencing2 denatured-template DNA strand®l
DNA polymerase’t dNTP(deoxynucleotide : dATP,
dTTP, dCTP, dGTP)E A¥Y ¥Wv #F Fo dINTP
(dideoxynucleotide)7} 711 &4 =% polymerization
o] FuEHE AL YIZ 5o o)A AW product
o] Zloje} HolE AT polyvacrylamide gele]
7] 4 F ArpiAbioz FRE EASh ma
nual sequencingel@ 919} Zo] sequecing ¥H§% 3}
I "dg =3 autoradiographydts ¥HEL2 23]
H2d = AF 97149 EAH(automated sequencing)
£ Wol o|g&3h=d], ABI sequencer(Perkin Elmer)

& 71718 AHEEch ddNTPOl M2 o Mo #3
o] Bolgle} ArldFse T laser7t FRAS
2 8te] AFo 2 sequenceE $1A ©rh
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