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Comparative Quantitative Study of Surfactant Protein C mRNA
by Filter Hybridization and Solution Hybridization in Rats

Jin Ho Kim, M.D., Jang Won Sohn, M.D., Seck Chul Yang, M.D.,
Ho Joo Yoon, M.D., Dong Ho Shin, M.D., Sung Soo Park, M.D.

Department of Medicine, College of Medicine, Hanyang University, Seoul, Korea

Background : Surfactant protein C(SP-C) is a hydrophobic 5,000 dalton molecule. SP-C has the primary
roles in accelerating surface spreading of a surfactant phospholipid. The filter hybridization and solution
hybridization assays are both rapid and sensitive and can be used to measure the RNAs complementary to any
cloned DNA sequence.

Methods : The authors measured the SP-C mRNA levels quantitatively using solution hybridization and filter
hybridization assays to obtain a standard curve equation to quantify the mRNA of unknown samples compara-
tively.

Results : 1. The minimum level of the specimens by solution hybridization was 3 pg for SP-C mRNA. 2. The
standard curve equation of the solution hybridization assay between the counts per minute(Y) and the SP-C
mRNA transcript input(X) was Y=6.46 X+ 244. The correlation coefficient was 0.99. 3. The minimum de-
tection level of specimens by filter hybridization was 0.1 ng for SP-C mRNA. 4. The standard curve equation
of the filter hybridization assay between the counts per minute(Y) and SP-C mRNA transcript input(X) is Y
=2541.6 X+ 252.7. The correlation coefficient was 0.99.
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Conclusions : A comparison of CPM/filter in the linear range allowed an accurate and reproducible estimation

of the SP-C mRNA copy number. Filter hybridization and solution hybridization assays are both rapid and sen-

sitive and can be used to measure the RNAs complementary to any cloned DNA sequence. It is ideally suited to

situations where accurate quantitation of multiple samples is required. (Tuberculosis and Respiratory Diseases

2001,51:517-529)
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Surfactant(AH&34] )= 80-90% <] 1= 43} 5-
10% 2] o gl geslEa FAso v 71 F
£ 91A A2 phosphatidylcholine 0.2 {17 de] 70-
80% & #shH, o F 60-70%7} dipalmitoyl
phosphatidylcholineo] . & #l-8-&o| HH A=
& &= g 3t} % Phosphatidylglycerol &
iAol 5-10% S A8l surfactanttAlel =17
¥} gho] g kg Qlo Fa¥ g it 1
2] 10-15% = phosphatidylethanolamine, phosp-
hatidylinositol, phosphatidylserine, sphingomye-
lin, Fe2HE 8 9E F49A1do] ¥} Sur
factante} 5-10% < Tz FAH0o] 2lon thy
& gl surfactant protein A(SP-A) 9}
surfactant protein D(SP-D) % sfjs=Aghiel sur-
factant protein B(SP-B) 2} surfactant protein C
(SP-C) & FAlglo] Q). SP-Ad] SP-B9}t SP-C
o] EFEE Jrigtem F|AAAHY A A F
2 A0

King%5 0] surfactantt¥ & 22 7]<3t ol &
QA Este] wda SP-A, SP-B, SP-C ¥ SP-D
of & o2 47149] surfactantTh¥ & srewct.
SurfactanttP¥ &2 A 18 HZNE 7|52 A4}
2 o] g, AR Exshz MEE] °F 10%
& At Ao

SP-C= w4 whillo]n, nj@llye] Bxjeke 5
-8 kDao] 3. 20 sequential valine52 FA % SP
~-A ¢}l SP-Bel| H]sle] 2ubzlsldo] Zsirt !l o]

@ FE] Wy S4 wEe SP-CE g4l v

ofslm SP-Cofl thdt Iz Ao EAiskr| ZF=vh
SP-C mRNA & #| I & A £S5l AR sy
Bob 1350 MxAold 429 5w, 4 16~
247z SP-C mRNAco] A=t Zvislr] Al#ta
thitiz abgell glo] YAl 2430 SP-C mRNA %
4 #AzxA G Aol wdgh) FoAl= SP-C
mRNAZ} 941 1994 ej7] #zAox 7AEHA).
At #Hel= de] E79] SP-C mRNAE ¢4l
19458 AN D71 7pR] o) A 7|7l At &
7khg &401% AaE E7ldMe oft #dadch
SP-C& A2 Al 1 & AXAER #3}=]7] & efjof
He] HEA A3 A ¥ (prealveolar epithelial cell)
of A W vix|e] ojuEt 715 LT 7}
0] Bt} SP-Ci= lamellar body &} #H EojA] 2
At F7IAAAHANN AETESo] A A F
o #ogitt, SP-Ce ROl AA A F4E
At filml 1A He] 748 BsAlA 2 5
Aqeg  AEspY, HZoM  lamellar body
DPPCe} fAlGt A2 2 Aessd. saads e
ol SP-Cehilqt 243t surfactantE F319 &
Al #7150 ARG . SP-C9 SP-B+= surfac-
tante] 4143 film& Aol 2lolA SP-Ag} 435
28-S 3l Y] gUAEE gaAig.

AR BHE AEA g 9lo] complementary
DNA(cDNA)gA| 2o} fa 2t AAFe-& do7|
= 54 mRNA9 & #%s ZHs=7o] 43
olty, 54 mRNAE H=53dsh=t] 2ol North-
ern blot1} slot blote] &3] 851 9lon o] vy
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2 54 RNA9] z7jg A€ 4 Jx 10pgol4
Al FeEAol 7hHeshd 1 olsle) 439] RNAE
blotatd & Al 2dE 4 &= EAHM 4 RNA
A ge] DNAZL =¥ AAE gt & e &
Mol AT glom, FAHY B ARES T4
o] 5383717t B7Fs3ttt. 14l S1-mapping”]y
o] o]§d & qlov} dibsta A 73 HApgololA
kAl RNAS] Hk2Aubioz HHHog AN
3] F3a Aot olF BT HHEL EYAEE
o] AHEEE A5t APufujr} weA] AR E3}
oz TAH My more] RNAREZME 2
Aafof gt

Filter hybridizatione|\} solution hybridization
W52 Northern blott} slot blotel] ®]&le] A&
s AEAel 3 4%e] RNAE 338 5= 9o
o @A B AEES Tl FYsh=Aol 7k
Bjrhe 2,

olo] A& HE hAte g sl SP-C mRNA
£ filter hybridization} solution hybridizationd}
WHER 247 AEEs WHEA ue £y 8
A g e BEE §17) Ysle] o] AFE 4]
RE A=

CHAN S ahy
1. RNA 2| Transcription System

Riboprobe® (Promega, Madison, WI) Gemini Sys-
tem-E& o] &3l AlFPElY=d| o] systemS 500us)
SP6 RNA polymerase, 500u2] T7 RNA polymer-
ase, 20429 pGEMR-3Z plasmid DNA, 20ug9)
pGEM™4Z plasmid DNA, 5ug¢] Riboprobe Gem-
ini positive control template, 2 Hte|g]o}#F JM
10902 FX=o] gltt. pGEM plasmid &8 A&
=] SP6<¢} T7 RNA polymerase promoter-& X3}
3l = cloning #f7) & (vector) Eolct. nj)EE
< laca-peptideg ®§sla ). dsk= DNA<]

A4 (insert)& clonedt ¥ <& DNA97}Eo
5] A8} polymeraseo] wlg} RNA<] Mejz ol
L = 5 An, daEgol 9o templatez
plasmid DNA& ARg3lkd #3e] RNAE ¢& 4
At AIDNASl 97|MEeHe WAkl plas
mid§ AWM HHEE Ao FHHoz gt
= g F2% run-off MARE 4Agitl. RNA
9] ¥l Chomezynski®} Sacchi? woz %
RNA-€ solution De] 5Ho = B Halslgdul.
Ethidium bromide® <943 alkaline formalde-
hyde/agarose denaturing geld] 5-10ug2] RNA
& A71FETAA ArAe] #3234 2 A dolet =
71& g1kt

2. RNA Hybridization Assay

A) Solution Hybridization Assay

SP-C9] surfactant@¥e] complementary DNA
(cDNA)J| th3 243 coding®9= Gem 4Z9
Z}7} subclone 3}t}. Anti-sensel} sense A}
+ SP6 RNA polymeraseZ o]&-3t] i} A4}
HHg-o 2 HE] AMEEL linealized vector micro-
gram (pg)3 A Zeo]7}t 40ug/mle] AAMA At}
(Fig. 1).

Sp-C Eco Eco
R E—
Bam at 500 5 mes
and 744 t t t
B, B,
oM
250 bp 80bp Clane 8: 250 bp ~ 80 bp tronscribes
T I !‘ sense SP-C 3+ To linealize
Bam Bam
—_
250 bp 330bp Clone 6: 250bp + 530bp transcribes
antisense SP-C 6-Hind {11

Fig. 1. Diagram of designed SP-C sense and anti-
sense cDNA

The size of SP-C cDNA is 800 base pairs.
Sense SP-C mRNA is 250 plus 80 base
pairs by Bam transcribes.

Antisense SP-C mRNA is 250 plus 530
base pairs by Bam transcribes.
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Table 1. Set-up for SP-C sense mRNA transcript standard curve employing solution

hybridization

Test tube No.

+Strand message(pg) Sample 0.1 XSET(pf )
1,2,3 0 10
4,5,6 3 3 x lpg/pl
7,8,9 10 108 X 1pg/ 8
10,11,12 15 1.5u8 % 10pg/ ul 8.5
13,14,15 30 3ul % 10pg/ul 7
16,17,18 100 1048 * 10pg/ 1l
19,20,21 No RNase 10

SP-C mRNA transcript input 0 to 100 pg was added to the microfuge tubes in a total volume

of 1044 by adding 0.1 X SET buffer.

Sense M A& spectrophotometry 260 nanome-
teroll A Aasle] FET4E G7] A3l 379 glass
microfibre filter(GF/C 2.5 c¢m in diameter,
Whatman)E¢] inputd SP-C sense mRNA¢] ¢
& 0, 3, 10, 15, 30 2 100pgH¥ojx, £3o] 2z}
1047} §=2 DEPCe& A& 0.1 xSETEY
(0.1% SDS, 1mM Tris pH 7.5, 0.5 mM EDTA)
& H7/W| A the excess RNase A 8 T1& ¥
3t 1 ml g0z BXAZAH(Table 1). Hybrid
= RNase A9} T19 A3l Agsidct. 5x
hybridization $&8-%(3M NaCl, 50mM Tris pH
7.5, 20mM EDTA, &A%k DEPCZ AAAF)
7} formamideE 1:2¢] ¥l&& 4& fd=7 HAH
o] J B ol43le] SP-C cDNAES *S2 A4
7] anti-sense@AAR @x|xle] EFEL 2044 7
7+ A7 A 2t F23 5,000cpme] A 27 #U
sl Sol7he® Utk 2 Fuo) BEeMe| par
affin oil& 713 5 myksled 1-3x%F< YAEest
3, 68°CAHAAM 16417 B Fz2 AT S 2
oAt} 33317 ¥8l 1004g/mle] carrier DNA,
2,2RNase T1, 304g RNase A, 1x hybridization
gEgaoz A EFY ImAE 7 FEO ¥
che- muksle) 37°ColA 4583 FEAIFHS 2 o
& 100% trichloroacetic acid(TCA) 100uf %2
7t wwiAl# RNase WH-& EA1Zch W4

X721 3% TCAS} 95% ethanolz M 2% 2133}
Whatmann GF/C$2 &3 Azt TCA¥de=
filtero}] wopbx SP-C mRNA¢| thdled scintilla-
tione 2 EAsle] At vl EwAlge] A3E&
dalA Sz EAAZ anti-sense WAL w2 2}2}
AFEFTE Ao A AFE 93-S doUla,
UeA) A 9L Arddayal 4l dEdd
& FAd AAsh Bold 24 RNaseie|t
At AR @3 Yex] 3L s 4714 ds
Al iz AEe dAE

B) Filter Hybridization Assay
Filter hybridization® 2.2 ] SP-C2| surfac-
tant@e] cDNAo| thdk A%t coding 4 &
Gem 4Z9] Zt7} subclone &t8rT}. Anti-sensei}
sense MAB)E SP6 RNA polymeraseE o]-83}4
A9}, AR o 2 HE] AZ2EL linealized vec-
tor g A ZAol7} 20-30uge} HAR AT

0, 0.1, 0.5, 1.0, 2.5 ¥ 5.0 ng®] sense AA}H2}
1 g9 RNAE 65CoA 10-15% denature¥ 3%
9] 13 mm nitrocellulose filter (0.45.m in pore
size, Schleicher and Schuell, Keene, N.H.)oll 10x
standard saline citrate (SSC)/50% formalde-
hyde& 204 A 7}5}9ct. Filter52 80°ColA 2
A7t 9% & 1 M sodium chloride, 10 %
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Table 2. Quantitation for SP-C mRNA sense transcript after solution hybridization employing

anti-sense cDNA probe

Test tube No.

Sense mRNA input(pg)

SP-C mRNA (CPM/Filter)

1,2,3 0 213, 263, 213

4,5,6 3 226, 242, 288

78,9 10 359, 266, 318
10,11,12 15 374, 353, 357
13,14,15 30 470, 441, 415
16,17,18 100 872, 862, 925
19,20,21 No RNase 1478, 1493, 1329

Y=646X+244

Correlation coetTicient = 0.99

CPM / Filter
- 8888 8

60 80 100
SP-C mRNA transcript input (pg)

Fig. 2. Standard curve for SP-C mRNA tran-
script input

120

dextran sulfate, 50% formamide, 1% sodium do-
decyl sulfate(SDS)& ¥3}sl= prehybridization
Shg filterd 0.2-0.5 ccFo.2 56°Col|A] 12-14
A7t 50 cc Falcon centrifuge tubetoj 4] S A
prehybridization 3}$t}. Prehybridization & 4x
SSC, 1x Denhardt’s solution, 45% formamide, 10
% dextran sulfate, 0.5% SDS, 0.1mg/ml salmon
sperm DNA<2] £ filterd 0.2-0.5 cc 7}3F
Eo] ¥4 %7} 5x 10° cpm/miQl ¥P2 EAA)Z] FH
9] o] ¢cDNA probeg 56CdA EHA 17-20
AlZF F<t hybridizationd}ldr}l. TE filters A&
oA 2x SSC, 0.2% SDSg€o2 3¥, 65CA
0.1x SSC, 0.2% SDS g9do=z 3¥ A Halc).
Filter= &7] o &l % scintillation vial2 2z}
ALstd et

3. 45 Y

BE TS Ta7] Asked 384 (regression
equation) R A& Epistat5A X 2]& A8}
o AREsiTh.

72

1. Solution Hybridization Assayoi] 2j# SP-Co|
CHgl sense FALA[S| HEZM

£ Ad7Z 3 SP-C sense mRNA input”’} A3 gl=
3709 FEAA WAV Y42 ¥AAZ SP-C
anti-sense cDNA9] wiEuil=g 213U01%] 263
cpml 2 ZH&HAcH(Table 2). £3t SP-C sense
mRNA input¢o] 3pg?) 79 226U1X] 288 cpmo.
2 &3, inputde] 10pg! 3¢ 266U
359 cpm ©]3it}. Input¥o] 15pgolAlgl A9 B%
353 cpmo]dez AR, 30, 100pgeg F7}
5 JHrAE F7HEAY. oldge dIE so-
lution hybridization®¥e] ¢J3 SP-C mRNA<2j
58 & 918 RNAZAAES) Hagke 3pg o4
olgich.

B F BAlete] ARG 915l MAMY TR §
ZA171 SP-C anti-sense cDNA &x|z}¢} W@ 28
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Table 3. Quantitation for SP-C mRNA sense transcript after filter hybridization employing

anti-sense cDNA probe

Test tube No.

Sense mRNA input(ng)

SP-C mRNA (CPM/Filter)

1,2,3

4,5,6

78,9
10,11,12
13,14,15
16,17,18

0
0.1
0.5
1.0
25
5.0

155, 168, 181
432, 373, 462
1399, 1202, 1698
3111, 2926, 2569
8113, 6328, 7365
12431, 12384, 13544

Fro M=
229.7cpmo.2 725l Solution hybridization
7404 RNasex 2] & HAI5HA] ek iz Aol
Ae 3709 FH 557} 1,329 cpmo] g UERY ]
A MK 29942 ¥x¥ SP-C anti-sense
cDNAE=|21e] Bol4l& & 9158 4= U3l Solu-
tion hybridizationd] 0] SP-C sense mRNA
input ¥ F42 A Agddz vehd B
AFs Z4A cpm#e] EEFHILE Y=6.46 X+244
(X=SP-C mRNAAAK, Y=CPM)g1, Azt
o] AAE re 0.992 o WA 4AHE KA
t}(Fig. 2).

%3 solution hybridization& HAIE

2. Filter Hybridization Assayof 2/# SP-Colj c{
%l sense FAIX|S] EEIZM

SP-C anti-sense ¢cDNA 9} uj & ¥ Ps& 155W0%]
181 cpmo2 AZHUtt. SP-C sense mRNA
input%¥e] 0.1 ng?l A$ 373WHA| 462 cpmo 2 A
25913, inputo] 0.5 ng¢l ZA$ 1202 cpmol’d
o8 AGEAYA, inputFE 1,25 ¥ bngo 2 FUt
4% Azt 27 71E. e 2
filter hybridization ¥l 2]+ SP-C mRNA¢] &
222 913 RNAZA & Ha%e 0.1ng oY
o]21t}(Table 3). SP-C¢] sense AAH 0, 0.1, 0.
5,1.0, 2.5 2 5 ngell ¥ cpmFAe] FFHAEL Y
=2541.6 X+ 252.7(X =SP-C mRNA A A,

CPM/ Filter

Y =2541.6 X + 252.7

Correlation coetficient = 0.99

0 1 2 3 4 5 8
SP-C sense transcript / filter (ng)

Fig. 3. Standard curve for SP-C mRNA tran-
script input

Y=CPM)o|al &5 r& 0.992 vf- AT 4
& myvt(Fig. 3).
I #E

RNAE &alo ol owlstez d¥H glassware
& 7)3to] AJAlskAl Mook stal ribonuclease”l B
o] EAjsls WEo g 475 WA Holo} it}
Diethyl pyrocarbonateg 1 Lo 2o 2%-&(0.2
%) 718t the- 30853k #elr}. 2 thd glassware
& TR FEE0]2E 94 RNAE B3 w3 A
71 4 9Jo @ chelex resin(BioRad) 8- o3}t
oz HAE 4 drt.

Poly(A)+mRNA 13| tj& cDNAE 345}
7] 98l dHA AAE AT A9, 54 cDNA
o] A FEv 5% mRNA &3] &-

=
@tk RNAAEIL 59 5 8 de 84
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2ol mRNAZ Aslo] doid, ReT 1/2¢] 9J3}
o ZA4E B dolrt M2 t& mRNAEALS)
oz S I I%53E gEFo] doixd
cDNA %} o] mRNAS] fx2 AT v &
7149 Eglel 2o SP-C mRNAE AHu2A
sh=tll AM-E 5 dth

SP6 plasmid¢} 22 5493 2HE AZF plas-
mid 2 5 Alga oA o] RNAE $48
Ut lpg template 256 104712 diage] HA]
& AAE 7 At o] §AAlE A B E 2] o
ol g A AR e gt E3 ER
Zpe] Kol & HAUE AXE & vk # AEo
A= PromegaAle] Riboprobe Gemini System&
ol -3k ch.

Durnam3} Palmiter'®o} 7l*8%} solution hybri-
dization®& F HAEZFE 24274 0.5 pg
o RNAE 33% 4 1 2% oljz} o))
cDNA®A 42 mRNAS 728 5 i del]
RNAY DNA Q.o 43ke =] 9k o]3o] o).
Uvtx o 7 rfgke] mRNA/cDNAE Ha 2 81 &
© 745 cDNAS 4& 14 A2 F A7
RNAE whAl7ich #42 A2% 98 Qo)
cDNAS F&e & dA79x Y RNA/cDNA<
Bl2A et & ¢ Qv dHALEAE A8l
ZAEII AN B994E BAAR ©@x]" cDNA
£ o|§, mRNA<e] f4x A A 2703}lA
o] FEjet At FolE Bl FHetE 5 Qe Aol
FAA AEY e &, AAFE o]& cDNA9 ¢
nuclease S, 9.2 unhybrid& A48 t}2 TCA
H7hk-go| o)ste] ksl k. MA RNAC o
4% mRNA2] 32 sense AR E o] &% &
HAE o]838ld A& F . olefzto] cpmA| 7}
7} filteroll ¥-31E RNAS} BR sl 2MdA 7 4
A=, hybridizationo] Eo]slthd nizjAg89] fil-
terd cpm$ 27} vlago g4 e Jrig
¢lt}. Solution hybridization®H-& DNAE #HA]A|
714 ¥o22 DNAE W3slA] ¥ olHe] e

o rio

&

FLN

vhH filter hybridization®]-& #Ad 3l U7
W2 EAE E & AnH o] oz A¥F 1
moleculev|qto 2 E43l= mRNAE &A= =
o188 4 Yo,

B Apdia] A8 filter hybridization®-&
Northern bloto]u} slot blotHth Agke] WHalo
AEtn AEGo] g B ot W JoiMx
olslct. B A¥o|A A3 Z} nitrocellulose fil-
tert= 80ug/cm’%e] RNA9} ZA3E 4 lu B
A|REE A AlE 4= 9t 22v) nitrocel-
lulose filter2 & F-AA 1 Hojrmg]r] 7] uf &
24 23A thojo} g}, whA nylon filter: ni-
trocellulose filter .t} §-A8la thgr) g1 23g)
2 91 7R ARE & Qe o] Ak &8
ol Ad] JolAl% nitrocellulose filteri+ed #-&3
o]t}. Nitrocellulose filter] &= membrane fil-
ters BAS85, Millipore filter, Sartorius filter,
Hybond C filter, GeneScreen %! GeneScreen-+
hybridization transfer membrane, Biodyne trans-
fer membrane, Hybond-N membrane%-o] ¢lom,
MEE filterEo] Al Adsln ot B 4g9)
solution hybridization®fo|= 3%2] 2.5 cm glass
microfibre filters(GF/C, Whatman)&, filter
hybridization¥*H¢]= 37&}2] 13mm nitrocellulose
filter(0.45 zan in pore size, Scheicher and Schu-
ell, Keene NH.) & 717} A}&-3l3ich

#ato] filtero] A§sl7] $18ted M= WA (denatu-
ration) E|oJo} st} BE FF9] filtero] FS3H|
421 4 ¥ 14 (immobilization) T4 & &)
A e gitk. A 9lo] nitrocellulose filtertt
Biodyne nylon membraneo] DNA1} RNA<e] A&k
Al A sty w8 ol2FErl Fas,
W olgERolAe Aol gagriir ghd,
GeneScreen nylon membrane£ DNAU} RNAGJ)|
AEE S8l e e ol Ert Ee s, A
< ¥ drmdMe woksi.

Hybridization#}3-2 prehybridization, &=x] 2}
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9]&t hybridization, A% (washing)e] AdAZ T+

23 4= 9lt}. PrehybridizationA] &<l ZHE-A1A
gxz7} v 5eldoz AL 4 U F9ld wE

wute g3let. gkt o] el FAlele= sl
A3k (background noisy) & ZHE 4 Ut &
A& A solution hybridizationo|#} SP-C sense
mRNA¢] ok 0, 3, 10, 15, 30 2 100pgHe]2liL,
Fgo] 442 104 7} H=F 0.1x SETEHE H7}
Al At} the excess RNase A 9@ T1g T3l 1
ml 8oz 3AA ATt Hybridv= RNase Ag} Tl
o] A3l Agsldt. 5x hybridization 958N u}
formamideE 1 : 29| vj&E & gda HAAR <]
)7 &8 o]&3le] SP-C cDNAE *Sz EAAIF
anti-sense AR ©2| 2] E3ES 20 ¥ 7
£ FH7KA 2 F2E 5,000 cpme] BRAZ) 7
A B7teE itk 2 [ e par-
affin oil & 7}3F ¥ wuksled 1-3%F< YA FE %
F, 68°ColA 16A17F Bt FAx AT WS o
oAt} 887 sl 100ug/mle] carrier DNA,
2ugRNase T1, 30ug RNase A, 1x hybridization
Aoz 7Y EHY ImiNE 7 FEA e
oS ayksted 37 ColA 4587 FEAIAT. 1 o
£ 100% TCA 100ut A& H7islar HIAA
RNase ®Fg-& Z4A1HTE. B AFdA] solution
hybridization#) ¢}3 SP-C mRNA 9] A=A
S 913 RNAZAES A= 3pg o]l
Solution hybridizationd]] #:0}&= SP-C sense
mRNA inputy® §2zF A2 e Agd=a o
Eld HAbs A cpmIe] EFEFNE Y=6.46
X +244(Y =cpm, X=SP-C mRNA)% 2, 27t
o] ABAITE 0.992 vie LHS FAHE B of
£ dug ZAAMYE ¢YF&ct. Filter hybridi-
zation9|A]¥= NaCl, dextran sulfate, 50%
formamide, 1% SDSE-& ¥3}3} prehybridization
fH-8 ARSI 3, filterd 0.2-0.5 cce] Yo = 56°C
oA 12-14A17F =9 50 cc Falcon centrifuge
tubeo| Al E5HA Al slE . Prehybridization

o]i} hybridizationol] ARE:-3l= &892 prehybridi-
zationo]u} hybridizationd] 83 258 g §
& =olo} slt}. Filter hybridization& filterol] &
x| z2te] &Aakal filteroll hybridizationg] F714] 243
& AXd. Filtero] 23 4t Ar1MEe] 557t
vtom, hybridization{Hg-2lHl= 58 Al$hhs
o)1, %7t 2ol filterd] Ash= &xxle
3t 9)sled A g}, Filter hybridizatione] &
=& filtero] Z%E #-2-82] il i By
of onjgsic}. Filters] Z3E Aol gt Sy
HAdE 4t eARe] hybridizatione &3 g7
Adel AZFere filterd] 2%E RNA hybridi-
zation®] ZAur-golc}. Filter hybridization® el
o]gt SP-C mRNA<9] F3#&53& 98 RNAZAE
o] HAeko (.1ng o|Atolgltt. SP-C9| sense E-A}
A 0, 0.1, 0.5, 1.0, 25 2 5 ngell & cpm7}e] ¥
FI4e Y=2541.6 X+252.7(X=SP-C mRNA
AAH, Y=CPM)elx J¥AT= 0992 w9
Ao A4 Byt

RNA+ single-strando]A|gt filtero} &3}& o=z
Agtslr] 95l A= oloksl= double-strand
Fo2 ¥3sitd. RNAWAS 9side doly
glyoxal, methyl mercuric hydroxide, formalde-
hyde, dimethyl sulphoxide(DMSO) AAE& dul
Aoz A3} Methyl mercuric hydroxide
¢} formaldehydey SAlo] ¢lx, DMSO+& nitro-
cellulose filter& 23jA|ZIc}t. Glyoxald AAAR
o] &&= S FIAAE L= 40% 24 (6.89M)
o8 A#ya glen, Hol23l(deionization) A H
AME-3FaL Sl

2p= qdigA]olal &S scintillation &3 A| 7k}
autoradiography¢] &A|7F59] Aol Ao}, Fib
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dization?] £xo 9IE F= 24F F ©@AIA
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Well-matched hybridd| 4] hybridization®h-&-& &
Aol A 68°CollA, 50% formamide2] R-qufof A
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Dextran sulfates filterollA] DNAZ g2 &=
A AW, E5 DNAY RNA®R| 2} 558 27}
21tk %, Dextran® ¥Aolx Thr)zt olds, o
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10% dextran£-& hybridization& ¢J8led A}l&3}
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2ro] gerEAo| olo] & 71E F AUt

AE# 07 solution hybridization®g-2 t}&
Ho] vjs} RNA inputds obF 2% ARSI E,
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