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p<r irivestig+edtheeffect~fn-Wtymte (2.5nM) onexpressionof 
culcomelnhuman~lonfibroblasts.,~ofthesecellsto 

the ccapollnd for 48 hours resulted in an mmeased aaxmulation of 
WPmXimtdy 2.0 kb~whichhybridizedto av~ActNZ4pxcbe. 
Hybridization to a B-actingmep~wasunaffectedbythelmWment. 
misreportisthefimt 
theC-&AOIlCOCJeIle. 

demmstmtion of a factor affecting expression of 
0 1988 Academic Press, mc. 

Recentmtionthatthec+&A oncogemprcductmaybeamzlear 

thyroid honmne receptor (1,2) amid pmvide inportant insight into the 

n’mbmsu of action for 3,5,3t-1-trii~ (T3). Evidence for the 

functional roleofthereceptor inthe tmmductionofthehornmesigmlis 

largely cimm&mtial (3). Identificaticm of factors regulatiq its 

synthesis offers the potential for testing the hyp&hesis that binding to 

thepmductofthec~Aoncogenei.sa mcessaq step in the mediation of 
T3 regulation of transcription. 

n-Butyrate~, a four carbon al.i@atic mrboxylic acid, can mdify gene 

expmion thmugh effects on DNAmethylation, protein phoqhoqlation, ADP 

ribosylation and the acetylation of both histone and non-histone pmteins 

(4-8). Qiltured human fib-lasts respoml to T3 (g-12) and n-kutyrate 

-the- of nuclear T3 repeptors in these cells (13). 'Ihis 

effecthasbeencorrelatedwithcharqes intheelectmghoreticmobilitiesof 
histones H3 and H4, which are attrilmted to hyperace~lation (13). 

lmiscomnunicationdescribestheresultsofstudiesdesi~toassess 

wfrethern-~~caninfluencethe~ionofc-_AAin~lan 
fibl?zblasts. werepcrtthatthe- of hybridizable RNA for that 

omxgeneisincrsasedbyacmcentmtionofn-butyratewhichisknawnto 

i.rduce the T3 receptor. 
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cell culture and txraaration. Nomal human colon fibroblasts were 
obtained fmn the American w Cultum Collection (Fkxkville, MD). Cells 
were graWn to confhence in medim I99 (whittaker, M.A,. Biqmdmlx., 
Walkersville, MD) amtaining 10% fetdl bovine serm, glutamme, penicillin 

~m-~~ Atconfluence,sanecultu.t=wereshiftedtcthesams 
contamg n-Wtyrate (2.5 mM), (Sigma, St. Imis, M)). Ccntml 

cultwxsreceivedidenticalmdimwithouttheampour& Following an 
incubationperiod of 48 hours,cxiltureswemwashedandRtQwasprepared 
frcxn cell monolayers with guanidinim CNoride treabmt follcmd by 
extraction in buffered, redistilld phenol and ethanol precipitaticm (14). 

ele 1 
'lbtal cellular PNA (60 pg/g/lane) was 

1% formaldehyde gels (15). RNAS of krKWn 
sizes (FNA Iadder, E3Mmda F&send Iaboratories, GaitMmrg, MD) w.re 
co-el~~usedassizestandards. !Ifb2CJdSWEIBstained 

mbeqe&lywithethidimbranideto docmentequivalentquantitiesofRNA 
inalllanes. meRNAwastransfmx!dtonylonmmdmnes 
MicrcnSeparationsInc.,HomqeFalls,NY)usingstmdaId +zecdgzqt . 
Thev-g&AcINApmbe(Oncor,Gaithembmy, MD), a 478 base pair f-raynt 
isolatedframa~i~oftheavianerythrablastosisvirus~~ 
only the v-g& A gene (16), was oligolabeled with [ CL -32P] dCTP 
(Oligolabeling Kit, Fhannacia, Piscataway, NJ) (17) and all& to 
hybridize to the membrane bound RNA (42oc) for 16-24 haus. Me&rams were 
thenwashedathighstringencyandexposedtoX-cMATfti(Kodak~ 
NY) at -7ooC for 3-5 days. IWkmnes wem then stripped of radioactivity 
and the FINA was xc-hybridized to a plasnidbearing the 3' untmnslated 
-ion of hman skeletal ~-a&in (18) labeled with [c~-~~P] dNl!P by nick- 
txanslation (15) . 

AND DISCUSSION 

AsFigure demombates, hybridization of the V-A onmgene prcbe 

toMdlcellular~fram~l~fibroblastsis~~toadixreteband 

of2.0~,~istentwiththatreportedbyatherwo~(2). Treatment 

of cultures with n-butyrate (2.5 WI) for 48 houm resulted in a marked 

enbancawlt of that band. In contra&, hybridization of the same m 

preparation to the B-actin ctNA probe (Figure 2) was unaffected by n- 

butyrate t.x-eElM. PreviousstudiesincurlaboratoIyhavedemmkrated 

that this carkoxylic acid fails to influence the protein ccntentofthecell 

cultures or t&al protein synthesis (19). 

Theseresultssuggestthatn-buQrate i,nmase the -ion of the 

cq&-&Aqenei.nhmancolonfibmblasW Thiseffect cc!alrdaftercul~ 
were treated with the ccnpanrd for 48 hours at a ~tionknownto 

incxase the atxmhce of nuclear T3 receptors in human fibroblasts (13). 

While hybridization to va A ct?JA was markedly enhanceaby~tmerltwith 
n-butyrate, hybridization to B-a&in CcElA was UninflW. Figure 2 

demmtratesequivalentsignalsinthetwolamspmbedwiti lj -actin 

CCNA, irdicating thatexpmssion of this gene was not increasedby n- 
butyrate. This suggests that the treatment does n&have ageneralized 

stimulatmyeffecton transcriptional events inthesecells. 
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Figure 2. 
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Nozthernblot analysis ofhumancolon f-last RNAhybridized 
to [32P]-?ztdiol&eled V* A cLNA. confl~d~were 
inoda~intheab6ence(Lane1)orpresence (Iane 2) of n- 
butyrate (2.5 M¶). FNA size markers are indicated. 
Northern blot analysis ofhmanadon fibmblast~hybridized 
to [32PJ-radiolabeled B -actin cLNA. cQnfluentcul~~ 
inalba~intheabsenoe (lane 1) or presence 
lzmtyrate (2.5 uM). 

(lane 2) of n- 
IWA size nkwkers are inzliated. 

Tissues investirq the human colon are m to carboxylic acid 

come&rations of approximately 200 IIM (20). These organic acids are 

generated by mydrate fermentation of dietary plant cell walls (21). 

lhus,theaFparentiMuctionofan onaqeneinhumancolonfibmblastsbyn- 
IxrtyratemayrepresentaFhysiologicdlly~~tcontrol~. 

The avian erythmblask6is virus tz.zansfornrs e.xymmbl& and 

fibroblasts m ard irduces samxnaeanderythroblastosisinbirds 

(24 * v-_AAv~Barethetwohastcellilerivedgenes~inedin 

the viral gencme. lhev-_ert,Bgeneconfexsthetransfonningcapacityof 
thevirus (23), anditsproteinpmJuctcomespor& toa tnmcated fonn of 
the epidemal growth factor receptor (24). v-&i&A, in contra&, has no 
. 
~capacitytotransf~pr~aellsin~~,butenhanrzs~ 

0nwgeniC effects Of v+!J& B (23). FfecentYxportsindicatethat~pKwtein 
product of the c-g& A gene is a high affinity nuclear rwxptor for T3. 

Evidence forthis includes similarmoleailar~i~~andbindingaffinities 

for T3 ard its analogs (1,2). In addition, antibodies dimcted against the 
~~AproductblockT3bklingtoauWmticreceptorprutein(1). Ifthe 

prrrteinproductofthe~Ageneis~~l~T3receptor,an~~ 

of the receptor by n-butyrate, as hae been reported (13), shcaild be 

acccnpaniedbyaninrreasedqmionofthec=-_ert,ApB. m 
studiesdemmtratethistobethecase.whetherthisimluctionisrelated 

tochangesinthefibrablast response to T3 is auTently being exmined. 

261 



Vol. 150, No. 1, 1988 BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS 

misworkwasft.ldedinpartbythe 3xsfsmhservioeoftheVeterans 
I . Admmmtmtion. 
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