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Localization of Transferrin mRNA in Rat by DNA/RNA Hybridization
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Abstract— Expression of transferrin gene in various organs of rat was studied using rat transferrin
cDNA. The hybridization method of [3°S}-labeled transferrin cDNA with transferrin mRNA in cyto-
plasmic preparations was used to measure the level of transferrin mRNA. The rat from 15-day old fetus to
21-day old postnatal were employed as an animal model. In the liver, the level of transferrin mRNA in-
creased with increasing age. However, the level of transferrin mRNA in brain was significantly lower than
that in liver and the level did not increase with age.
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AE U] SHojel A ol AR

F Zol o *}#0}04 QGALE el & hle o
E ARz A AgA e wet A3 =olE A
=3ted Aol ARE-sldet,
2. Al
Aol AL23 nitrocellulose paper ¥ Gelman
oll4], DE-81 paper+ Whatman |4,
dex G-50 mini-column- Boehringer Mann-
heimol#, dCTP, dGTP, dTTP <+ PL-Bio-
chemical o4}, [¥S]dATP+ Amersham A|E%
21-g-3120td, RNase Ax Boehringer Mannheim
oll4], EcoRI %} salmon sperm DNA = Sigma
ol T, =z 99 A %2 molecular
biology A7 A% % EFA%E A3, 2
3 Ao A3 Luria #ld8-2 10g/! NaCl,
10g/! Bactotryptone, 5g/! Yeast extract 9| &
Aolw, wAgtEol (pH6.5)= 75mM calcium
chloride, 10mM MOPS, 0.5% glucose & =4
ofct,

3. tiEdwe
9 cHzbAbAl

Transferrin cDNA & #%3l< plasmid & I
=¢] Washington tiste] G, S, Mcknight a2
FE Zigdgkes o 4Ae ot Aok

sepha-

o|2% & 2| transferrin ¢cDNA

cDNA Length| Vector | Restriction| Antibiotic | Host
(bp) enzyme | resistance| for
flanking cloning
insert
Rat 390 SP64 | EcoR1 Ampicillin| E. coli
transferrin HB101

Competent cell 2 XM= (preparation of com-
petent cell)?-2—djAFE o¥-=2Hy DNA
E A wol Y 4 slv HEs AlZ (compe-
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g2 HB101 #5355 A o}o% 37CAlA ZhEA
Aebsted A sbEul wioksldet, of e o4
Luria ek 95m/ em wfjoFelS 20u] 3144
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7l e EEE Eol7| Ak 4ColA 20/\17&

Bapslo] wAlof Aget g aEoith
chatme| A gl Z=Al(transformation and

propagation of E. coli HB101)—%loA A=
g wAdo] 23l oAt FAke 0,2mloll 332
transferrin cDNA 50ng < #7fsled & 412 &
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Hiab_ ohA] 200 gl Luria wiokeds 71sted AAdE

AR Zie), o] HizE FAtelg- ampicillin &
} Luria-agar #j#lol 5, 10, 25, 50w/
shod 37°CollA sl wleksldet, o AR =
plateoll4] AFF w5 Frlol we} fttel
= AT BEE 4 AU
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plasmid & 3tolEal A3
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2 7o) ARl Arbslel A HAES
ohA] BAkA) 7] o 2ol 30-2F WA sl
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b oha] —20CE §7H4]7] 59 ethanol 200 u/
£ 7}l —70°C<al dry ice-ethanol oA 1027k
Helsle] Alfeld ohg Asde wglam A
—20CE Y7HAzl < ethanol 2 A2 3} o}
A4 | A]FAlo]Elell 4] plasmid DNA & 214 3]

o
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79 transferrin cDNA plasmid 2] theki4t
& AFS ampicillin 3% Luria wiokdol Al o)
shufofslol &4 obzbe] oz frmal 59
FEorh olFEA FEFe] 912 crude
plasmid DNA & A#3}7] $)38}d crude plasmid
DNA & Tris-EDTA & (pHS8.0)o 5l %
CsCl AA-E 7shed v]5-¢ 1.57-1.598 %3 %
ethidium bromide &°1-% #~}slod vTi 80rotor
£ AH83ted 70,000 rpm olAl 15417 A1 %2519
th, shAlollA] plasmid DNA band & #9lgl o}
FA|R Hol A2 Al &7 % ethidium
bromide ¥ CsCl & Z3}4)7) isopropanol & %&
gk the FAlsle] CsCl & A7 slel AAskgict, A
gt ##e] transferrin ¢cDNA plasmid & &4
EE B 9)5led 258nm &} 280nm oA TA=E
F45k9e 2 oulg, & 258 nm/280
nm=1,97% o}% %24 plasmid DNA 912 skl
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ol electroelution 2.2 4] plasmid DNA &
gel 226 §-2%X7 3M NaOAc 9 ethanol E
AR AAsA

g3 transferrin cDNA plasmid 9] =M
g6-29—g 9] transferrin cDNA plasmid 0.5

ko) Ko
FHE

ug < 10QmM Tris-HCl(pH?7.5), 10mM
MgCl,, 50mM NaCl & stol A AFEL
EcoR1 1-2unit & AH§-3te] 37CollA 2417F 2-8-4]
71 AAdsbslolet, 65°CollA 1087F Hejslte Agk
42 B33 72 agarose gel2 ©]-&3}od
DNA 2x# ¥ A A71d5sia
Ethidium bromide & 2tM3}x bAoA 24245}
ol plasmid & AA43ME selsiaict,

[slz EXIE 252 transferrin ¢cDNA Al
Z3030— Feinberg ¢+ Vogelstein 2] multiprimed
DNA labeling # (probe Al=)ol uwizl 313 <]
transferrin ¢cDNA & #3394 [33S]dATPaS
5 AHgsted ZAEodch, 95CAlA 1087 AEst
o} A7 transferrin ¢cDNA 125ngel 2.5
nmole dCTP, dGTP, dTTP % 0,25nmole
(250 uCi) [**S]dATPaSE 7} 3 2 random
hexanucleotide 287} klenow fragment & 7}3}
of Al2oflx] 1847} wig-Aj7l & 0,5M EDTA
(pHS8.0) fHoz =R3-& FrMFT, HRE-3HA|
%= [S]dATPaS & AAs [*°Slz ZAH
transferrin cDNA probe & ®l-2flo 2 X 3|4
3}7) 9 slod Sephadex G-50 mini-column$ A
£3lod f25E 539 BIES A4 A, A
F5E 1ul 5 #Hsle] 27019 Whatman DE 81
filter disc 9 FAIFol F2417 ¥, 2 5 3 749
disc = 0.5M sodium phosphate 2 5%7} 53],
FR4E 1871 28] 3 95% ethanol & 147k 23
Aojigith, 74 80TCoIA 1087 A=A F
aquasol 5m/%& 7F3liL liquid scintillation
counter o} 4 W& 519}

M Z & ZF & E(cytoplasmic extract) H|
RD-ZHE ol F 15, 17, 2094 S ol
ether 2 vt 412 & A7 H&3lo] dobz Al
12 3% v] 7 (stereo zoom microscope) Skoll A
tiote] Z7te] Ar|E Fesialet, =, AF 1,

7, 14, 219 == FAHRFE 4 ArlE A3t
Ak, Aol A& A 100mg= 1ml 9 7

10mM Tris HCl, 1mM EDTA(pH7.0), 0.
5% Nonidet P-40 T3NS AHg-3lo] =z 24
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5%7F wbAgt o 4CeA 15, 000g 2 587 44
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o] AEZA W F3} FAge 7A
sted transferrine] Ao o Aol A
of ®|v], ofA o} Ar|E fHbe] HeRl =, 2
A7loll A ofwfdt 2h2-7| Aol 2sled transferrin
o
=

o \ﬂto}—‘%o]c@’ F2= EAo| ofsto] transferrin &

E] ]T7]77PZ]91 ‘37&‘% 1 %fﬂ 1 % 7+ 7)ol A
o] transferrin o345 2H transferrin
cDNA & #-23}d hybridization .22 7+ 27|
Z9] transferrin mRNA ¢ A5 gholsts upa
o2 ofol¥ gkrt,

o] zzke] A7) Fo| EAF transferrin
mRNA £ 22l3}7] $3 probe & A3t~ &
A9 transferrin ¢cDNA + 3 HB101% ol$%
sto] thepAlal sioict, &, Adure] WAl =
=2 fgd HB101S 3139 transferrin ¢cDNA
5 4A "olgo]n g Alzz ubE oy 3
#¢] transferrin cDNA 5 7}t (Coll4] 455
7 Heleh vhg kA 42°Coll A 3R Al ste] A
Ag ZozA el transferrin cDNA & %
T HB101e] =347, =3t HB1019 4
2] transferrin ¢cDNA & off¥< transferrin
c¢DNA 7} ampicillin®l A3st= FHA2AE 712
e o2 ampicillin - wiR|ofA] Aot
a2 Adgoza 329 transferrin ¢cDNA &
wlolso] HAFS 38 2 9lojch Aol ﬂ;l
9] transferrin cDNA plasmid & #lo}E<l 7
ampicillin M+ Luria-agar ¥ix]oll4 =jebs
EE o] vl A ek At e ZH-E plasmid
8 £TEZE o] o] plasmid DNA 9] 7|
pattern-g %224 A3 T & %‘«ﬁip}(Flg.
1). 33 transferrin ¢cDNA plasmid AA+
CsCl density gradient centrifugation ®-2- AR&
stdet (Fig, 2). w3k HAA st HB 1010041
Bz}, AAZ transferrin cDNA plasmid 7} ¢#)
9} 3F9 transferrin cDNA ¢l Z1& =la}7] ¢
slo] A|gE4 EcoRICE AAZRZ oz 39
& 4 i,

Probe & AF8-3F 839 transferrin ¢cDNA &
A FHEAR FXAT 4 gl e oA
7} 9le}, ¥ olfollxlE DNA polymerase 19
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Fig. 1—The pattern of rat transferrin cDNA plasmid ob-
tained from the rapid small scale alkaline extrac-
tion method in 0.7% agarose gel.

Lane 1. : Rat transferrin cDNA plasmid from Dr.
Mcknight (standard)
Lane 2. : Rat transferrin ¢cDNA plasmid from

clone 1

Lane 3. : Rat transferrin ¢cDNA plasmid from
clone II

Lane 4. : Rat transferrin cDNA plasmid from
clone I11

Lane 5. : Molecular weight marker : DNA Hind
IIT digested; 23130, 9416, 6557, 4301,
2322, 2027, 564, 125 base pair.

klenow fragment-& ©]&3%}e] random hexanu-
cleotide & primer & 3lo] 2% DNAE 4
3}& random primed DNA labeling %43 A%
slgiel, o] whHE m|3ko] template DNA 25 A
27} 7Hsshe] A== probe &3V uulalso] &
i klenow fragment+= 3/-5 exonuclease
activity 7} gleog A7k uk3o4 5 probe 7}

1 2 3

Fig. 2-—The EcoRI digested pattern of rat transferrin
¢DNA plasmid in 1% agarose gel.
Lane 1. : Mollecular weight marker : DNA Hind
I11 digested
Lane 2. : Rat transferrin ¢cDNA plasmid
Lane 3. : EcoRI digested rat transferrin cdNA
plasmid

b3t AAel ek, =& FFHe| transferrin
cDNA 7} pSP 64 vector ¥ Sma I -HincIl A}
olof] AkQlEle] glon g 31H9 transferrin cDNA
Z ol% AdaLZ £3KAZ F 348l nick
translation she uH36373 A|gtE4 EcoRIo &
A4 342)7) 349 transferrin cDNA plasmid 2
SP6 RNA polymerase template & AR&3i+
A 25 ek, ey
nick translationo] ¢lslod A =3 probe =
nicking ol 2|ste] Zo]7} %2 probe 7} wo] ukE
o}x]32 DNase FAslel4 probe”l £-akA 3]
riboprobe + 7}H31A| i1559| probe £ ukE 4
e} RNA =z#o] 7chzf wide] gl
Random primed labeling 3ol &jsted [3°§]
dATPaS & AH&3le] ukgA)al & wldkge] [*S]
dATPaS & A7s}7] 9sle] Sephadex G-50
mini-column & 5HA1A & +5&

Whatman DE 81of &x04}7 7 23
# ubgoll T A A7 SAsksitH(Fig,
3). o] Azt 1 F3lEofa ulgol %
o} 90% clael AEHYPeormz W £
hybridization ol °]-&3s%ict, 1 F£&F Fof ¢
whAbs2 o) o] gt

riboprobe & uh T
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VA unwashed DE-81
] washed DE-81
3.0x 1084 I
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1.0 %x 1084

Ll

Column fraction

Fig. 3—Removal of uncorporated [35S]dATPaS by
Sephadex G-50 mini-column.
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1 £3589 cDNA 9] vjubals
% 9] cDNA & %3td 8ha
DNA & (ug)

% (dpm)

Il

2.3X10°dpm/ug cDNA

e} Aababet vhAlof] af & 7t Aol £ 3}
¥ transferrin mRNA ¢ 2] 1l tjalzq] =74
733% dot blot hybridization )
Stod Az o) AA RNA £38 Hesiu o
E mRNA =2k 2] AAsle] ARE-351A] %l 737}
of A7l NzA FE2ES AR

hybridizationoll = &3 A x e} %%%’& ok 2]
mRNA & A2 35S o] 9lsle] =i 50
mg/m!/ 2 A2 219 BAL 225 g
E 8l43sle] dot blot hybridization S 3t
(Fig.4). Fig. 4ollM & &+ gl%o] A LA 5%
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Fig. 4—Relative levels of transferrin mRNA in 21-day-old
rat liver cytoplasmic preparation by dilution.
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Fig. 5—Relative levels of transferrin mRNA in various

organs of rat according to the developmental
stage.
(®-@), liver, (O-O), brain, (a-a), other organs
(lung, heart, stomach, small intestine, spleen,
kidney) used experiment except liver and brain.
The cpm value was presented after substracting
that of background measured for RNase A treated
samples.

oAl transferrin mRNA ¢ Zafod -2 Foj4dq)
Al AR WHE 5 ek olF Aol nlgke] )
ul transferrin o] A=A o315 BAF &
ol 7| Hsloir= A4 A7l Fo mRNA & #2
AAsled hybridization 3t ZA WA in situ
hybridization slofof & Z o2 AlgHc},
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g £

29 efofoll A o] F71 7R o] A Aubel chA o
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