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

Address for correspondence :

Sung Soo Park, M.D.

Department of Medicine, College of Medicine, Hanyang University Hospital

17 Haeng dang dong, Sung dong ku, Seoul, 133-792, Korea

Phone : 02-2290-8347 Fax : 02-2290-9183 E-mail . parkss@hanyang.ackr

— 517 —



— J. H. Kim, et al —

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( AR 834 )= 80-90% 9 4"} 5-
10%9] &9 3 geslEa FAHY ok AR &
£ 9x)"-& phosphatidylcholine 0.2 21x]d¢] 70-
80%& 7HshH, ¢] & 60-70%7} dipalmitoyl
phosphatidylcholine¢] . W& #8&ojA w4
& ¥E= o988 3t 3 Phosphatidylglycerol-&
A de] 5-10% & 43 surfactanttfalel =7
3 g o] s atgel Qo 2% S s 1
2] 10-15%+ phosphatidylethanolamine, phosp-
hatidylinositol, phosphatidylserine, sphingomye-
lin, gel2HE 2 & S4Ado] £¥=}. Sur-
factant®] 5-10% = @9 oz FAso] glom g
£ RpAdeiiel surfactant protein A(SP-A)s}
surfactant protein D(SP-D) & sjgAlgalel sur-
factant protein B(SP-B)$} surfactant protein C
(SP-C)= FAlgo] ¢ith. SP-Ad) SP-Be} SP-C
o] EFEE Aoz I AAAR AxFe] &
g 2R

King$"0] surfactant™@®-& 8- 7143} o) 2
A B Wd=m SP-A, SP-B, SP-C 2 SP-D
9 HME Y& 47179 surfactantg¥-e gauicl.
Surfactant ¥ &2 A 1 8 HIAE 759 TAR}
2 o]g= 1, APAR Sk A X5 o 10%
< A3aL vk

SP-C= w54 whiljoln, B3k ge] xR 5
-8 kDao]iL 20 sequential valineE& TAxH SP
-A%} SP-Bdj| H]alo] Aisdo] Aajre e, oz

3 Fx9 oy 54 Wi SP-Ce gl Wl
ofst SP-Col tfgt A= Ao EAlsA o=t
SP-C mRNA & A T 3 HEA|EEN AT 2
Yo} 135<] AzFlM AEB + YT, YA 16-
2450 SP-C mRNA o] A3t 27157] Alzhet
oht 2 Al 9lo] Al 24%F¢] SP-C mRNA &
A AzA YN A9 =¥ FHdxe SP-C
mRNAZ} Q4] 19944 Bj7] d2AdA AEE.
AV} Hske we) E7le] SP-C mRNAE 94l
199458 A W |7xe 71 E = Ak 5
7kl 2A0l% AAE B9 E oF TAgvh
SP-Ce dxul Al 13 AZA 22 E3l=7] A o}
He] #H¥d Au A E (prealveolar epithelial cell)
off EAI8l7] Wl wiAY oAmE 7lsg LHE Ut
=Alo] B}, SP-Ci lamellar body 2} S 2o B
A€t FVHAAEANA AEGS] AAA] FF
o Foist}. SP-Ci= BHdA dAde 358 &
Azt filmu] QLA FAHE WsiAA e 45
AHg AZsE #AFNM  lamellar bodyE
DPPC9} AR A=z Aqedsict ASdE de
#d SP-Cent ¥33l surfactant® F319<
A #7150l TG SP-Co SP-BE surfac-
tante] 4148 film¥gof glolM SP-At A ¥%
28-S 3l W] ¥UAEE Fdaszighs

F22F HE e ARG 9ol complementary
DNA(cDNA)EA Ao} F12 AAE-& do)
= 54 mRNAS & 483 F4sk=3l0] T+7
ojty. 54 mRNAE Ag35gsh=t] 2o North-
ern blotu} slot blote] &3] 8853 glon o] 4hy
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2 54 RNA9] z:7|8 23T 4 9l 10pgolat
= ABEA] 7hsslu 1 o5kl 4%e] RNAE
blota}d & A 4282 4 dv= 2AE A RNA
A2 DNA7ZL e9=d Zag o9 ¢ s @
ol AAE L 9o, SN B ARES Bl

o) 245)7)7} B7Fskc}. 214 Sl-mapping7]

4
1

o] AHZHE 9t dgwnict vkeA] Al £4)
4oz wiHe §4%5Eoxe) RNARETHIS 2
geflof gt}

Filter hybridizationo]t} solution hybridization
HRHE.2. Northern bloti} slot blote] H]&led Al
s A@Yel 31 4% RNAZ 248 4 9o
o GAH Be ARES BAY EAsR=0] 7t
135 i

ol AAEL & ez &lo] SP-C mRNA
£ filter hybridization#} solution hybridization®
HER 47 FREAs] i d e Byt
A naelo) o Be o] N3 o ATFE A
&t

d

che % by
1. RNA2| Transcription System

Riboprobe® (Promega, Madison, WI) Gemini Sys-
temE o] &3le} AlQBIHEH o] systemE 500ug
SP6 RNA polymerase, 500u¢] T7 RNA polymer-
ase, 20ug2] pGEMF-3Z plasmid DNA, 2029
pGEM™4Z plasmid DNA, 5u¢2] Riboprobe Gem-
ini positive control template, 2 vHz|o}l#FE IM
10902 FA=o] it pGEM plasmid &2 A3t}
2] SP6¢} T7 RNA polymerase promoter< X3}
&t ¢lE cloning "I/HE (vector) E0lt}. viAES

. Y¥sl= DNA9

2 laca-peptideS ¥3EL ¢

Akel (insert) & cloned & 42 DNAg/iHto =z
HE) A3 polymerased] ulz} RNA9] A=iA<l
S 5 £ om, FAPRS 1o template 2

d DNA& x}g3le] #39] RNAE 4&
2t AIDNA2] grxdnte Axrbsid plas-
mid& AAR-E 2HH S ARela Ader 1
E g 283 run-off AARITE <9ith. RNA
o] ¥9= Chomezynski®} Sacchi? #HHo= &
RNA& solution Do} #edez Be £t
Ethidium bromide® 413 alkaline formalde-
hyde/agarose denaturing gelo] 5-10pg9] RNA
= AZIGEAA drEle] #Eg 2 WA Hele =
718 g1l

)

2. RNA Hybridization Assay

A) Solution Hybridization Assay

SP-C9] surfactanttb¥e] complementary DNA
{(cDNA)Y] d]gF &3a8 codingF-9+= Gem 4Z9)
2+7} subclone 3193t Anti-sensel} sense AA}H|
= SP6 RNA polymeraseE o]&3led A, AAL
koo 2 HE] A2EL linealized vector micro-
gram ()% A Zel7t 40ug/mle] AR et
(Fig. 1.

SP-C Eco Eco
iC:
Bam at 560 5 mes
and 744 H t 1
Bam Ba:rt
230 bp 80bp  Clone §: 250 bp - 86 bp transcribes
T ? i : sense $P-C 8+ To linealize
Bam Bam

[I— | PO —

250 bp S30bp Clone 6: 250bp » 530bp ranscribes
antisense SP-C &-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 xXSET( )
1,2,3 0 10
4,56 3 3uld X 1pg/ 1l
78,9 10 1040 X 1pg/ul
10,11,12 15 1.5p8 x 10pg/ b 8.5
13,14,15 30 3l X 10pg/ 1l 7
16,17,18 100 104 < 10pg/ w1l
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 1014 by adding 0.1 XxSET buffer.

Sense A & spectrophotometry 260 nanome-
tero| A AEsle] FEFHAE 47] A8 33 glass
microfibre filter(GF/C 2.5 cm in diameter,
Whatman) &9 inputdt SP-C sense mRNA<] <
<0, 3, 10, 15, 30 B 100pgHeldL, o] Z+2}
10447} =& DEPCo 2 AXA3F 0.1 X SETSH
(0.1% SDS, 1mM Tris pH 7.5, 0.5 mM EDTA)
€ HA7FHTE. the excess RNase A 2 T1& %
338k 1 ml gd07 FXAZc}(Table 1). Hybrid
RNase A¢} Tile] A3l Adsigic}. bx
hybridization €8 (3M NaCl, 50mM Tris pH
7.5, 20mM EDTA, 2EAI9%k& DEPCE AAX%)
7 formamideE 1:29] H]&= A& 293 A
o] 7 E-S o]L3t] SP-C cDNAE %Sz ¥=A|A
71 anti-sense@AA Bx|xle] EFHES 204% Z
2 B7A 2§27 5,000cpme] A 7Y
s gol/ies sttt 2 ol Sede) par
affin oil& 713 5 mylsled 1-3x%¢ YA Eelst
5, 68CA 1647t B #AA 2T WL ¢
oA, $837] Yl 1004g/mle] carrier DNA,
21gRNase T1, 30ug RNase A, 1x hybridization
#5402 749 TR Imlag 2 Fud Be
tHe mlsle] 37°CelA 4583t FEAIAG. 1 o
€ 100% trichloroacetic acid(TCA) 100y A&
H7yslaL wwkA|AH RNase wHg-& ZAA1Zo Yzt

rr

AZ1 3% TCAS} 95% ethanolZ AH3E %3]
Whatmann GF/CYE £33 AZth. TCAZAL =R
filterd] zopzl SP-C mRNA9d| sl scintilla-
tiono 2 FA3sle] At wFPAle] RS
A ¥SE EAA|Z] anti-sensedAM] ©x] =)o}
HAZFHTE Mo 2 AEE e dodla,
yrA] d gL ArIEEIE T FYs t2dE
& FAl AAETh Sold A RNasex|z]st
ARt AXA] G A e FUA 1A d
Al dE dPE A

B) Filter Hybridization Assay
Filter hybridization®}§ e & #¢] SP-C¢] surfac-
tante] cDNAd| st A% codingFHE
Gem 4Z°] Z}Z} subclone 3}93t}. Anti-sensei}t
sense AAK4E SP6 RNA polymeraseE ©]-&3}
At AARIS o 2HE AHE-L linealized vec-
tor pg2 AR Zol7t 20-30uge] HAHIHT.

0, 0.1, 0.5, 1.0, 2.5 € 5.0 ng®] sense AARA}
1 g9 RNAZ 65CA 10-15% denature® 3%
9] 13 mm nitrocellulose filter (0.45¢m in pore
size, Schleicher and Schuell, Keene, N.H.)o} 10x
standard saline citrate (SSC)/50% formalde-
hydeg 20u0 2 7}81%ch. Filter52 80°ColA 2

A7 43 F 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

7,8,9 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

1000
5 800
< 600
s Y =646 X + 244
& 400
© Corretation coefficient = 0.99
200

Q 20 40 60 80 100 120

SP-C mRNA wanscript input (pg)

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

dextran sulfate, 50% formamide, 1% sodium do-
decyl sulfate(SDS)& =E3$+3h= prehybridization
£-B-e filterd 0.2-0.5 ccfo. 8 56CNA] 12-14
A)17r 50 cc Falcon centrifuge tubeutol|A] 5w A
prehybridization 3}ttt Prehybridization 3 4x
SSC, 1x Denhardt’s solution, 45% formamide, 10
% dextran sulfate, 0.5% SDS, 0.1mg/ml salmon
sperm DNA<9} &8 filterd 0.2-0.5 cc 713t &
Eo] A %7} 5x 10° cpm/mlSl PE TAAT F
9] Bo] ¢DNA probez 56°ColA EEWA 17-20
A7t E¢ hybridization3lgth. RE filters &
oA 2x SSC, 0.2% SDSgdog 3W¥, 65°CHdA
0.1x S5SC, 0.2% SDS gloxm 3 MHsHC}.
Filter:= 37| 2] W&l & scintillation vialz 2z}

AR,

F Z4g Tl 9dsle] SAWEA (regression
equation) B AuATE Epistat A AHE AM-3}
of AtEsiolrt.

2

1. Solution Hybridization Assayolf 2/§t SP-Co|
chst sense MARA|L| EEZM

2 72435 SP-C sense mRNA input”7} 48 gi=
39 FHAA WM FdAE BANZ SP-C
anti-sense cDNA¢Q| wjEwlibeo 213u%] 263
cpm o2 AZHUT(Table 2). F SP-C sense
mRNA input%o] 3pgs! A9 2261 288 cpme
2 AZHUL, inpute] 10pged 7§ 266WA
359 cpm ©|3{th. Inputgo] 15pgoldq 3§ &5
353 cpmeldoz AL, 30, 100pgeE F7}
8 Aukpa|rt S7HEA o)9he EHE so-
lution hybridization¥go] <13t SP-C mRNA]
=4 e A3t RNAZAES] HAa%ke 3pg ol
olAtt.

A 5 dhabage] RS fiste] AN BHEARE F
A7) SP-C anti-sense cDNA gx|x}o} Hd &7
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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
2.5
5.0

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

= solution hybridization& 23 FHoAME
229.7cpmo 2 7ZZ&E gt Solution hybridization
gl Al RNasex|2|& HAI5HA] $F9kd iz Aol
A 309 FEB =571 1,329 cpmol i Wehlof
A A 59942 #EAY SP-C anti-sense
cDNAgR] 2] Hold & & 45T 4 Ut Solu-
tion hybridizationo]] 2%:0] SP-C sense mRNA
inputelst 424 ARG e Lehd 3
AP &84 cpmite] EEFHL Y=6.46 X+244
(X=SP-C mRNAZRAH], Y=CPM)Qx, YAzt
o AWAS re 0992 TS WHY JBYE 1Y
t}(Fig. 2).

2. Filter Hybridization Assayofl 2/gt SP-Cof| £}
gt sense TALH|e| FEIM

SP-C anti-sense cDNA<] H]$& HIAlz2 155W%]
181 cpmoz HEHT). SP-C sense mRNA
input9¥e] 0.1 ng¢l 7% 373WA 462 cpmo 2 A
Z51, inputo] 0.5 ng?l 3% 1202 cpmo]At
o2 AL T, nputye 1, 2.5 2 5nge s 27}
EF5 FeR7E 242 AT ol e Az
filter hybridization®d] ¢J3F SP-C mRNA<¢] &
FE24 & 9% RNAGAEY H432 0.1ng o)
o]t} (Table 3). SP-C2] sense A 0, 0.1, 0.
5, 1.0, 2.5 & 5 ngoll thg cpme] FFFHAL Y
=2541.6 X+ 252.7(X=SP-C mRNA #AA}x,

CPM / Filter

Y =2541.6 X +252.7

Correlation coefficient = 0.99

o] 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]iL Al r& 0.992 w3 4
W& Zh(Fig. 3).

2k

al

RNAE Eajjo ol oulsles A¥H glassware
£ AFe] AlAlslAl Bolok dkal ribonuclease’} B
o] EAsks Moz 47|EE TR Holo} gt
Diethyl pyrocarbonateg 1 Le| &< 24h&(0.2
%) 7}st T 308Z< Beloh. 1 o} glassware
& Wt $F40]2E 94 RNAE 53 ¥4 A
7] 4= 9Jo m 2 chelex resin(BioRad) &4 o3}
o2 AAZ F Ut

Poly(A)+mRNA €134 o3t cDNAE 343}
7] 93 JAA A5 A S, 5% cDNA &
2ke] Eako] mRNA #719]

o w2 b

=T == U
ggtt. RNAAIEY 5Y s=d 82 o8 4
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el mRNAZ FA=lo] Qobd, RoT 1/2¢] o3}
of 49 E3Hl= 2ot A= thE mRNA &4}
FHOE 1pdirh A 9EEF FiFo] dojxd
cDNA¢} %9] mRNA2] 7z} A2 vhee o
7MY B39l w9 SP-C mRNAE RA#E3
shed ALed 5 gk
SP6 plasmid¢} #& S9s] 29 A=F plas
mid 2 78 AEF Yol tf=ke] RNAE §4E
At 1ug template 256 10pg7h] theke] AAM]
& AAE 5 Qo o] BAxkE A BERAE 2] o
ol A sk AR w2 qith B X
o] nEo)YE BHUR FA4E 4 A B HAH
1= PromegaAl®] Riboprobe Gemini System&
o} 83)%ch.
Durnami} Palmiter'®] 7§28l solution hybri-
el 244170 0.5 pg
o] RNAZ 2% + A& B9 opg} o349
cDNA®RAAZ mRNAS #Ed 4 it odee)
RNAY DNA 2 9dl d8& ¥4 ke o)yde] lrh
dubd oz tfake] mRNA/cDNAE ez 37 &
& A4 cDNA9] & 313 A7l 3 A7
RNAE WAt} fda AAg e dovle
cDNAS] £ E A7 2@ RNA/cDNAS]
HlgA ae s & 5 olvh GHAEAE ARl
FAE WA B99la 447 g1% cDNA

& ol-§, mRNASte] §xx ABFN 27sAl

dization ] & & AR 2

Ak mRNAS] 82ke sensedAHIE o] 43 &
FH348 o]&l] I8 5 9luh olekgo] cpmA 7}
7} filterol] Fspel RNASE wdsio] 23417 4
g5)al, hybridizatione] Eolstchd wziAlge] fil-
ter® cpm& 47} vsgo 24 Ahere fohE 4
21t} Solution hybridization¥E S DNAE WA
717 ¢komz DNAES Waaix] o= o]de] 9

Al
=
L

vt filter hybridization®d-& WAISI] +9ui7]
wito] EA7F = S Arht o] o AEg 1
moleculen|?to & A8l mRNAZ 24810 %
018 4 Ure

B ol Al AMR3} filter hybridization3-e-
Northern bloto]ul slot blotRt} Agke] wWHalojr
qrisla Aol B ¥ ope} P JlolME
golsjth, B AFo)A A3} 2} nitrocellulose fil-
tere 80ug/cm’#ke] RNA9L Agd & 9n B&
ANEES AR AT F U 234 nitrocel-
lulose filter& & R Hojee]r] 4471 ol
22 AEA tiFojol S W nylon filters ni-
trocellulose filter 2t} §d3l3t vbFr] g1 FaE
A ol Fe A ¢ Slvke Ae] v &E
A1 Wel] 9lolM i nitrocellulose filtervhs &8
olt}, 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%ol ¢jon,
N2 filterEo] A& /MEE . 2 d¥e
solution hybridization g+ 34¢] 2.5 em glass
microfibre filters(GF/C, Whatman)$&, filter
hybridization®gell= 332 13mm nitrocelluiose
filter (0.45 1m in pore size, Scheicher and Schu-
ell, Keene NH.)-& 22+ A3}l t).

g 2bo] filterel] 2¥sl7] 913td A= W4 (denatu-
ration)Fejot 3t BE £89 filtero] HEsH
LA 4 9l 314 (immobilization) 3142 EA|
7= gk, A9 9l nitrocellulose filtervt
Biodyne nylon membraned] DNAw} RNA9] gaf
el Age flslodrs g olswrt Hash,
G ol@sToME Afee] PAFTH. vbd,
GeneScreen nylon membrane2 DNAuY RNA<|
A sloir s W ol st Bedti, 2o
£ 2& dEidlde Rlefsith

Hybridization#4-2 prehybridization, 3|4}
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9J8} hybridization, 4|2 (washing)<] A2z +
#3 4 gt} PrehybridizationA] 9o ZHEA|HA
BAA) HSoldos 2YE & ke Beld Hle
S2g Qelet. 2ok o) Il TR TR
AMd=E(background noisy)& Z#H& 4 Ut} B
AFoA] solution hybridizationo|#] SP-C sense
mRNAZSQ] %2 0, 3, 10, 15, 30 2 100pg2 o],
Zo] Zt7} 104 7} F=E 0.1x SET&H& Hr}
AR TS excess RNase A 2 T1& ¥&3l 1
ml 8o 2 3AAF ). Hybride RNase A9} T1
9] 43l A3}Fsieich. 5x hybridization $3-8-993}
formamide& 1 :29] ¥&=E 42 &9 ArlH<]
mMAEE o] &3ld SP-C cDNAE ¥S2 A7)
anti-sense WA BA|Ale] EFES 20 A 22}
& F7MIA Z4 7EZ 5,000 cpme} 27} 7
A Bo7teE sith. 24 FRo e par-
affin oilg 718 5 mylsle] 1-3x%< YAl¥3ag
F, 68CAA 16417t <t F34 A2 whe-& o
oAk 38 9l 1004g/mle] carrier DNA,
2ugRNase T1, 304g RNase A, 1x hybridization
3802 749 TYY ImlAL 2 Fod we
e wwksle] 37°ColA 4583 AEAAT 1 o
& 100% TCA 100x B& Hrlsla mHA|A
RNase ¥Rg-& &A1zt B AFdA]  solution
hybridization ¢l -] g SP-C mRNA¢] Ae&3
€ 913 RNAHAES HAHE 3pg o)doldth
Solution hybridizationd]] 220]= SP-C sense
mRNA inputga 344 Ad g 48242
it HAks S cpmAe] FEIFAHE Y=6.46
X+244(Y =cpm, X=SP-C mRNA)% 1, %27t
o] AHAE 0.992 ufg- EHT JAL S 2o o
F U ArHYEE 9F¥rh. Filter hybridi-
zationd]A+= NaCl, dextran sulfate, 50%
formamide, 1% SDSE-& ¥ §3} prehybridization
LA AMR-ER 1, filterd 0.2-0.5 cco] $o 2 56°C
oAl 12-14A]17t %<t 50 cc Falcon centrifuge
tubejol X EEHA A3}, Prehybridization

o|\} hybridizationel] AFE3le 8982 prehybridi-
zation¢|1} hybridizationd] 83t £x2 njg] 9
& Folo} 3tt}. Filter hybridizatione filterd]] &
2| zke] BHaka filterdl] hybridizatione] F71A] 34
& 71}, Filterel] 23E 34t 71X g 5=}
ow, hybridizationit gl s SEE A Fahe
Alo|x, 57t Tod filterd] AEshe @A
Bl 9)3le] AgHE ). Filter hybridization] £
T filterd]l Z3E A% o dig E3An)|
o du)dgtct. Filters] A3 Falel] tig LA
WAy A gxzle] hybridization Sy 7]
Age] ANxgukea} filterd] AgE RNA hybridi-
zation®] ZAAure-olt}. Filter hybridization®
9]¢ SP-C mRNA<®] %34 E& 99 RNAZAE
9] FA7L 0.1ng o]Aelrt. SP-C9| sense EA}
4 0, 0.1, 0.5, 1.0, 2.5 2 5 ngoll 3 cpme] &
ZZHe Y=2541.6 X+252.7(X=SP-C mRNA
ArA, Y=CPM)o|a Z&AIFE 0.992 w9 &
A Je nao.

RNA ¥ single-strando]A|%t filtero] E3}¥ o=
A3l7] Ysldas MAEo]osl= double-strand
98 xddth. RNAWAYS S8ixdes dolv
glyoxal, methyl mercuric hydroxide, formalde-
hyde, dimethyl sulphoxide(DMSQ) A|A|&& ¢4t
Aoz AME} %, Methyl mercuric hydroxide
¢} formaldehydes= ZEA4Jo] 91, DMSO+ nitro-
cellulose filter& £3jA)7Ict. Glyoxalg ¥iAAR
o] &-3h=t] ZHAAAE L= 40% £ (6.89M)
o2 AgE 1 glon, go|23}(deionization) Al#H
AME-3EL .

¥p= poyA]o]n FE scintillation &YA|Zte}
autoradiography 8] =2A17+5¢] Ado] 9ct. Fil-
ter hybridization®]1} solution hybridizationsl] ©]
235}, BAY A% filter hybridizationdl= ¥P,
solution hybridizationd|&= *S& Ztz} ARt
BHE A A SSut YPg HrRhe A g
o] REg wAE 5 Ut P M e i
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theat Fo18 g3t wbd ¥Se) vlER Al i
F& 7o A glomn o & gt ¥PY
FA717F 14.39, $St 87.4%0|7] wiFe] wkzl7o)
ol e Al sl]o} %h:} Filter hybri-
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