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Transfer of RNA from Methylmercury-agarose Gel
to Nitrocellulose Membrane

An, Chung Sun

(Department of Botany, Seoul National University, Seoul)
ABSTRACT

Effects of staining, buffer washing and denaturing agents on the transferrability of RNA
fractionated on a mcthylmercury hydroxide-agarose gel to a nitrocellulose membrane were
studied. Ethidinm bromide staining and ammonium acetate buffer washing inhibited RNA
transfer, while 3% HCHQO and 0.5 M NaOH treatments stimulated transfer which was
negated in the ammonium acetate buffer. Accordinggly, maintenance of primary structure of
RNA was proved to be essential for transferring RNA from the methylmercury hydroxide-

agarose gel to the nitrocellulose membrane.

AEA ) T 2R 7o 2R Fe] 3 F 2l RAAH(RNA)L vHofdt S/ 20 & F
£ RNASS AFAels 25296 55 223¢ 25 542 RNARHE
Sz} dalelTe A wAziz dleh 2R 53 RNAY in vitro translation W8 (Marcu
and Dudock, 1974)el] £]sl A 2.7 0 = 5 ¥ ‘ﬂ”‘é}q o]z st AL FA 5] )8 ) reverse
transcription(Retzel et al., 1980yt & ol &3l (DNAE 1-'€7\ A& A e = 9o,
b z—!zét;]. n]-oi _9_71 C’E»ﬂ EA 3§ ;-] z]-ﬂlmldc‘-‘-b]- wkal gl ol wl e L z]—HLszl_..] =z
712tell oSt o T (Bishop et al,1974)% J@ & 4te] XX gE QTof clulmle g 429
T ok

T RNAE SUIEAE ool YU 4E52 A 2 s v
Eelot dATEZ A3 9 RNAS $el2 v 4 glod, #29 yhge Asld SYelA
RNA7} Z+= °]3]':IL7L3]- % Tz 549 93 wstd FAfeke] Apole] 2 Ak
RNAE ¥ 3l=d F40] = (Peacock and Dingman, 1968).

RNAS 23 T22 Wd 77 gl A= 542, drielx e sy el = formaldehyde
(Lehrach et al., 1977), urea(Rosen et al., 1975), formamide(Lehrach et al., 1977), methylmercury
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hydroxide(Bailey and Davidson, 1976) @ glyoxal(McMaster and Carmichael, 1977) % 2] a4
o] AH&-= 3 9leh

2%l 4] methylmercury hydroxide(MeHgOH) * 2] 8} & agaroseol] A}-8-31w v 2ubdof
dE A vel £43, UE 9o AEd F v F3E R4FT 9ol A (Carmichael,
1980) 54 RNAS) 2] o &A% ARl wol o]-&=x gl

28] v+ MeHgOH-agarose@ ol 283 RNAS A4 nitrocellulose(NC) membrane® 2 %7
= -2 AR -2 A ejel Thomas(1980)% QA 02 glyoxal-dimethylsulfoxide 2
WY A7 RNAS ol A= Fel ol $el8 F NCHO2 §71& Aol a4 AFssAD
A A5E LESAE 2ok

NC® 4o 2 3431y 432 ~uhe] 9] diazobenzyloxymethyl(DBM) o] A}-4-5
I gl=d (Alwine ef al., 1977) DBM®=-2 Fu) 550l A4 ko] £ 038 o ghd4do] Aejs A
A5 Beel ohve rEACAE NCZE el 94 B o) 2 oh(Thomas, 1980).

webd B Aol A 2F7hA] By 445 WY -F24 So] RNAY o] 5 &= F3F
= (Alwine et al., 1977;Thomus, 1980)2 1 Fle] vw)ad Lojdla T2 02 RNAE W3
e 288 NCHAR FH7le 9ol w3l ATskgich

LZE S 3= P

tll(embryo)e] +&. =A% %‘2}- A5Fat 2 4847k dotst E3H(Gossypium birsutum,
var. Coker 201) F2F2 %8 W& &5l vl F2L2 88 40mg, 80mg, 100 mg 3 %
o) FAE 2w & HH~rr(enclospc1-m) 3] (integguument) ¥ = (radicle) & A A%k F 4
ahale] 4 Aol Yol F5UF A7 F —70°°ﬂ A 2astdch A5 FREZEHE F
3 (seed coat) T WAA Mg =FAZ F vl F2tel Tdt upy e = sl W& F
starh F72he] ot 318 WAA FEH WE FFol 4 7 Az 2R3k i fo} T
Z AAT F BFE A2 7 8Lt petri dishell $A4 30C kol A 484 7k opA Fet, o
o}3t Fxl2Rel = A Ag & A AT 24 (cotyledone) Bk-2 85te] alz] 2 4eof Yo
A FEU%E A F —70Cd A Bastgch

RNA &, B3 (Gossypium hirsutum, var, Coker 201) W 258 £ RNA®] 52 Galau e
al. (1981)8] whell wield sty et. 10070 &) E3H Gossypium hirsutum, var. Coker 201)%
100 m¢$] F%E%%R (100 mM Tris, 100 mM NaCl, 10 mM sodium~EDTA, 0.5% SDS, pH
7.6) 3 ¥4 tissue homogenizer® =& % phenol ¥ chloroform/isoamyl alcohol(24 : 1) &
Yo 2 deprotetnization#] 7). RNAE 2 M LiCl%+ 3 M sodium acetate® A |2}, A
5 RNA¥E & e2ke] TE 954 (10 mM Tris, pH 7.6, 1 mM sodium~EDTA, pH 8.0)¢l 531
% MbE3l A deproteinizationA] 71 L 7 ¥ $] ethyl alcohol® A 4|7 =}-3 TE 3R o] F3) %
—20Ce wastget

MeHgOH-agarose™ FI|HE. 10 mM MeHpOHE E3H8 1.8% agarose &-2 Bailey and
Davidson(1976) ¥ ol wa}4] EC %88 (50 mM boric acid, 5 mM sodium borate, 10 mM
sodium sulfate, 0.2 mM EDTA, pH 8.3)-% AH§-5te] #4513k RNAE 10 mM MeHgOH,
15% sucrose, 0.01% bromophecnol blue, 5 mM sodium-EDTAE EEsle S5l dof
A7 Fzch As195E 10 volt/cmE 600 volt.hr7hA] 3k 217 -5 %4F4-& EC 43
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£ A-g3hgdet

Aol 2| U nitrocelluloset2 2 0|F. 453 F=}o] W 248 FE3 RNAAEE 14919
wellell @I A7) 45T 74 2] welld TEEEF AE o2 vlpe], HE A2 0.1 M
ammonium acetate(NH: QAC)-E4 ol A cthidium bromide(EtBr)& 20&-7F ¥4 3 o} & 1%
Ao EC EHof| ulx| gt 2] A A5S UV, transilluminator 2 #2g & A2 1.5
e welld £F35-E A 2 Arlste] Table 13- 22 A elg dkdoh. d4 3k ¥ EC 45
ol ubxlgl A3 T 2(1), 3% formaldehyde(HCOH)(2), 0.5 M sodium hydroxide-
(NaOH)(3), NaOHA 2|-% HCHOA 2](4), NH:OACH 2] (5)3}51 vt NH.OACe| 4 EtBrZ
A5t A3 219 2(6), 3% HCHO®?), 0.5 M NaOH(8), NaOH | ¥ HCHO A=l (9)
stk Ao AMele 4o A 2087 FEglen Mgl A A ES dhvl Zoks FrlE
RNAS Southern(1975)2] ubuloll4] denaturation¥ neutralization®3 & 4 23l NCZH o 2
o]5 Al A o},

Table 1. Schematic diagram of various treatments on MeHgOH-agarose gel slices

EC buffer without EtBr NH:QAC buf\fer with EtBr
Blot 3% HCHO 0.5M NaOH NH.QAC Blot 3% HCHO 0.5M NaOH
O | I (6) ’
Blot Blot Blot
@ Blot 3% HCHO () @ Blot 39, HCHO
3) 8 ‘
Blot Blot

o) ®

* Number in parenthesis represents each gel slice with specific treatment as described in the rext.

RNA Ol5e] A, RNAY olFo] Bul F agarosed AHEE o}4| EBrE |45t UV,
trnsilluminators ARgste] o] A =8 313, NCH-L nick-translation®t £ 2 p2E FA|5l
cDNA(D-113)8} ¥H&-A1H A 227} RNAY o) 5l =% 4 8k& autoradiography'] 2.2 X
Astgdet. 23Tzt 22 £ m-RNAE g3 o4 =ks SEFY
shtsl cDNA(D-113)2 & mRNAY 4%E A3 5% mRNA A g} 48817 (Galan
et al., 1983) Dr. GalauZ 35 F3ikokeh.

R U =%
RNAFE.  0up, S0ng, 100ge) 8% SAhsk A 53 o 4842 ok T

285 & RNAE 543 23, $2 22474 92} RNAS) & FL F718k9 .0 Lotsh
r Eo} pao 73@0 B vk (Table 2).
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Table 2. Yield of total RNA per embryo at various devclopmental stages

Embryo 40mg 80mg 100mg Dry seed 48hr-germinated
Total RNA T0ug 140ug 160ug 180ug 140ug

MeHgOH-agarose™ M7|EE.  2E® & RNAE 10 mM MeHgOHE ZFsh= 1.8%
agarosed ol A =}kl wlel Eeldle EtBrE o Agt & (U.V. Transilluminator® AHg-3hed
a5 Azh, 2319 Wz 283 ZE RNA A2E F3o] vehde 254E T4
185, 255¢] RNAS 3| o]t Wi A o2 ebbs th& FRel el nd g 2w dglos wdwt
Al w2 Aste A2 F JdRAHFg 1),

5933
3582
2413
1770

Fig. 1. Elcctrophoretic migration pattern of total RNA isolated from embryos at various developmental stages.
5ug of RNA in each lane was from E. coli(2), 40 mg-embryo(3), 80 mg-embryo(4), dry seed(5-9);and
10 ug of 100 mg-embryo(10) and 48hr-germinated embryo(11). 1 ug of pBR325 DNA fagments generated
by digestions with Pstl, Bagll, HindIll and Hinfl was loaded in lane(1) as sige rmarkers.
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w2} 4 MeHgOH-agarosed ol £2]5 RNAS NC#Ho 22 o] EAL o T7dl- gald £
RNAE 713 o] gf5la ¢ = Ao 2 Vet A=3) ZA(dry seed)®] w] 285 FE3- "ié_
RNAZ 452 A-gssch

A5 Fo} 2o 246 E% 5 RNAS Ao LE wellell 5ugd Y32 A7 G5 %
770 9] lancg TEE= 4hE2 gelS 0.1 M NH:QAC 5ol 4] EtBrE @A shod zhatat A
3}(data not shown) E2|® kAL Fig. 19 lane 5-99 ok4atzl Fdslgd ol

RNAS| NC22 0|F. NCHLoE o542l ¥ Ae|qk 2 955 EtBr=E A5 23t o
3H7] A8 FHA band=E F2E F G R 0.1 M NHWOAC $Heioll 4 EtBr2 43
A B ol & oFgF 255 rRNA bandE % <+ 219 th(data not shown). #=ebd] £x}gke] 2
RNAE #| 23t & RNAE?] MeHgOH-agarose® & w117k A 0 2 siglsjglon® wiz
Wzt RNASe] NChe 2 o] Fatgi x5 ZAlshgdeh

pPE E25 (DNAD-113)F HA 22 AH4-3le] NCH 3t hybridization®t & autoradiogra—
phy 8H# ¢ 2 RNA®| o] 55 F2I3F A 3 Figure 27 v}, EtBr2 d435k# %3 EC 23
el yhxgk -9k 1R $H & 7 & oFgk wh-3¢ ¥ 9 51(Fig. 2-1), denaturing agentdl
3% HCHO(Fig. 2-2)8t 0.5M NaOHZE 2§14 7%+ (Fig. 2-3)
Hl HCHOSt NaOHE E5 * 23 2 %= HCHOE w5 A28k 72} A4k Axe
< 2516 (Fig. 24), 454 € ECll4 NHIOACE 74§ 739+ e
(Fig. 2-5). NH:OAC $t5de| A EtBro = |43 A-$& BE =gl 4 dk
c}(Fig. 2-6, 7, 8, 9).

12 34567389

Fig 2. Photograph of developed X-ray film of nitrocellulose filter to which RINA was transferred from MeMHgOH-
agarose gel, and hybridized with p32-cDNA (D-113). See Table 1 for the identification of gel slices and
specific treatments. Small vertical lines were put on the photograph to define each gel slice. Two bands are
shown because each slice contained 1.5 wells.
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ol2| gt A2 Ry wlAnjfe|dd E218 RNAE NCHoR o] 5&Ed =2+ EBr 9
4, denaturing agents ¥ buffer®] §3kS e[St Table 33 Z vl & EtBr 94 5 NH.OAC
9l e RNAS o] 5% w8l $h, denaturing agent?] HCHO®F NaOH+ RNA ¢] 5§ £2]
30 NHLOAC @5dl A+ 2 Ex7t A4k goFd = ole}. EBrd] Eabe ¥t o
A5 RNAE NCHo 2o o]F4e) #Adfcte R I(Thomas, 1980)%k L2jde E3
NH.OAC $5dd 4 dAg A4 Adiast So=lgden 27L& MgHgOH7
NHOAC &tEdo] &4 RA2Ye AA= o] EtBro] Rel Z&AskA] RNASE A5l
(Alwine et al,, 1977) ¥l E3}E Fx8 Z o2 sigsicl, NHOAC 4349 fal=
MeHgOH9 RNA @79t8] Aje] st Hol=, halide ion, sulthydryl compound %
NHOACS 2& amine 8E8 o] &4 MeHgOH7F |71 238 AAd 5 gdohe A4
7] 91 g+eH(Bailey and Davidson, 1976). #2t4 NH.QAC <38 & 2] 5= MeHgOHel| £
A =gy RNAL o) xFZ7t 29 e 24 RNAY o) F2 whall sl gvla snksl ol
Denaturing agent®] 3= RNAZ} dukd 8 NCoe| ZshA &xnk RNAS| o AT%F
ste|shd A& NCUell AgelA v Ex A 248 o] Fstd 2T¢ + dohs B2 (Alwine ef
al, 1977)8} LA gt 18 NHWOAC $5d 4 o] 58 E3rt A4= &= -2 EBr |4
o]} NHWOACH) £3 MeHgOH2| A7) == 5 7hx] 8919 8-8ql A9 g, o
AL 3R] ¢35 NHOAC 580l A denaturing agent® A 2l5ls T 898 Bl w3 4t
¥ 4 g Aol

o] 4ke] A I-BHE RNAZF NC=He 2 o] Fdhtd] 7 588 6912 RNAY daT+2E
FA A7l = AdE o Jda, Hely AA NCHe R £33 4 gl= MeHgOH-aggarose® ol
w83 RNA+ 94tk EC 9;1"5— Bof] 4 aFx) 3k £ HCHOS 22 denaturing agent 2. A 2] 3}
Pt FE2F FAAA Frid g2 NCTOoR o5 4 948 & F glgch

Table 3. Effects of various treatments on the transferrability of RNA from MeHgOH-agarose gel slices

to NC membrane

Treatment Trannsferrability(*)
Without EtBr in EC buffer

Bloc o+

3% HCHO in EC buffer ++

0.5M NaOH in EC buffer +-+

0.5M NaOH + 3% HCHO in EC buffer ++

0.1M NH: OAC buffer —

With EtBr in NH«QAC buffer
Blot -
3% HCHOQ in NH:«OAC buffer —
0.5M NaOH in NH«QAC buffer —
0.5M NaOH + 3% HCHO in NH:OAC buffer -

* Based on the observation of Figure 3.

** =+, positive; ++, strong; -, negative
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B =2

FepE=le i 248 3E3 RNAE A7 954 2 % methylmercury hydroxide-agarose ®ell 2] 412]
F a4, dzd43 2 AP FEHE Al sl 2 A=r RNAS nitrocellulose T2 2 o] 541 7) =)
vzl = o 3ks 241314 oh Ethidium bromide ¢4 7 ammonium acetate LF8 432 RNAS o] 5§
wslglgl o WHR-Eaql 3% HCHO$: 0.5 M NaOHE RNA% ¢]F% &2z =0 ammonium
acetate §W ol A= &2 A 3}r} A E g1}, wel4] RNAZE nitrocellulose® @ 2 o] F-4] Zull = RNAY ¢
ATZEE FAA7= Ae] Fags & 7 dgch
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