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g RNA, 15 unites reverse transcriptase / ug
RNA = & 42°Coll A 60-7- <k uk-g-41 71
= second strand ¢cDNA 3s}+4-& 218519 e}
(Monahan et al., 1986; Kimmel et al., 1987). 1}
Lot 100 12 3% 557} 50 mM Tris-HCI,
pH 7.6, 100 mM KCI, 5 mM MgCl,. 0.1 mM
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1963; Werle er al., 1957).

11) Genomic librarye| X|=F

(1) DNA Asl9] 4]

%] 4l 4o e DNAS S-eishe] EcoRle.
2 A8k % 0.5% agarose gel #l 7] od g5lo] oF
10-20Kbs] 1= DNA sl & 8- 41 20 vH Maniatis
et al., 1982).

(2) EMBL3 armsel] 10-20kb 4173 DNA A=

o
i

=B

o3 5] KL coliE A e|she] stufferZ- A 73 &
HAl g EMBL3eL &7 4] 2o 2ty FEct
DNAE EcoRl1Z A3k 10-20kb DNA =%
2} =3 phage DNA-E A zFs}ol v}
(Davis ef al., 1986).

(3) In wvitro packaging

od A 4] A

Packagene2- packaging extractslo] 22°Cof] 4

24 7F -z-ol uj oo}:‘éll- A

packaging+] %] phageZ

Fig. 1. Bowie's stain of the mouse submaxillary gland
{A) and juxtaglomerular cells of mouse (B). Renin gra-
nules were stained with biebrich scarlet and ethylviolet,
and were found as violet granules (arrows, X 400).
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NM538 E. colicl] 7+ed 4] #] genomic library & A|
F&Fd eh(William ef al., 1980; Grosveld er al.,
1981: Enquist ef al., 1979).

(4) Plaque hybridization

Phage (10%-10"" phage / ml lysate)& 1004 32
o] 4 3] 48 % lambda agar platecf] wjckslo]
A%l plaques® NCMel] 7] v}l-g 2wl ¢cDNA=Z
He] 2] 28t probes 4}-2ste] hybridization4] A
vl §-21 zh2 ZH= 2] £} phagels- screenings)
od th(Benton ef al., 1977; William er al., 1980;

Aber, 1983).
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Fig. 2. Formaldehyde gel electrophoresis (1.5%) of
mRNA fractions. Each fraction (10 ,1) was loaded onto
the well of formaldehyde gel and run at 200 V for 3
hours. Lane 1-6: mRNA fractions obtained from sephar-
ose column; lane 7: 10 xg of total RNA; lane 8 10 g
of rRNA (185 and 28S).
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Fig. 3. SDS-PAGE (10%) of immunoprecipitated pro-
ducts. aliquots of the indicated fractions were translated
using a rabbit reticulocyte system containing [35S]-
methionine. The products in the cell free translation
system were analyzed by immunoprecipitation and elec-
trophoresis on 10% SDS-polyacrytamide gel. Molecular
weight markers were 3 -galactosidase (116,000), phos-
phorylase (97,000), bovine albumin (66,000), egg albu-
min {45,000), carbonic anhydrase (29,000). A: Author-
adiograph of immunoprecipitated products; B: Total
translation products of mRNA rich fraction.

12 3456 78

Fig. 5. Agarose gel electrophoresis of cDNA synthesized
and amplified. Lane 1: size marker (Hindlll digests of
lambda DNA); lane 2: ¢<DNA synthesized with oligo (dT)
primer was amplified by PCR; lane 3: ¢cDNA synthesized
with primer; lane 5: ¢cDNA synthesized with primer and
amplified by PCR; lane 6: cDNA synthesized with prim-
er; lane 8: cDNA synthesized with mRNA and ampilified:;
land 4, 5: Taq. polymerase and primer only.
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Renin cDNA

1261 %290
5M—mm—— CAGTAACCCTAGGCCAAGCCAAGCTGGCAC---—~ 3
*
3’ GTCATTGGGATCCGGTTCGGTTCGAACGTG 5

Primer 1 Hind 11I cloning

site
Renin cDNA
21 51
5 e &AAAGCCTTGGCTGAACCAGATGGACAGGA& ————— 3
*
S’ GAAAGCTTTGGCTGAACCAGATGGACAGGAG 3’

Primer 2 |

Hind III cloning site

Fig. 4. Nucleotide sequence of primer 1 and primer 2
chemically synthesized. *: Mismatch.
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Fig. 6. Agarose gel electrophoresis {0.7%) of EcoRI or
HindIll digests of recombinant plasmid containing renin
cDNA. Lane 1: size marker (1Kb DNA ladder); lane 2:
pUC19 plasmid; lane 3: digest of pUC19 plasmid; lane
4: transformant (pUCR1); lane 5: transformatnt (pUCRZ2);
fane 6: EcoR1 digest of pUCRI; lane 7: Hindlll digest of
pUCR2.
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Fig. 8. Moledular weight calibration curve obtained from
10% polyacrylamide gels containing 1% SDS. The five
marker proteins used were: a, £ -galactosidase 116,000,
b, phosphorylase 97,400; c, bovine albumin 66,000; d,
indicates position of renin migrated.

I Y 2] <] "51‘ Al gk vl
gkl okgl & A ) o) Z-8- Shalikol 45,000

oA C O

o

, H
of7i vk 4l g4

sin-Aldosterone| 2]

Vol. 33, No. 1

123

Fig. 7. Southern blot analysis of EcoRI or Hind Ill
digests of recombinant plasmid containing renin cDNA.
The gel obtained from Fig. 6B was hybridized with renin
cDNA probe, and autoradiographed. Lane 1: recom-
binant plasmid (pUCRZ2); lane 2: EcoR1 digest of
pUCRI; lane 3: Hind Ill digest of pUCRZ.
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Fig. 9. The effect of the transformant E. coli extract on the rabbit blood pressure. A: Calibration with 100 mmHg; B:
Blood pressure without injection; C: Blood pressure after injecting saline; D: Blood pressure after injecting the
extract of E. coli transformed with pUC19 plasmid; E: Blood pressure after injecting the extract E. coli transformed
with recombinant plasmid.

1 > 3

Fig. 10. Secreening of the lambda EMBL3 library for the isolation or renin genomic DNA. Each plate was
hybridized with radiolabeled renin cDNA probe, and then autoradiographed. 1: First screening; 2: second screening;
3: third screening.
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Poly (A)" RNA was isolated from mouse submaxillary gland and renin mRNA was isolated by

poly (U)-sepharose chromatography and sucrose linear density gradient centrifugation. And renin

mRNA was identified by in vitro translation and immunoprecipitation. In order to construct

recombinant plasmid, renin ¢cDNA was synthesized by using reverse transcriptase and inserted

into EcoRI site of pUC19. In addition, the cDNA was also synthesized using polymerase chain

reaction and inserted into Hindlll site of pUC19. The recombinant plasmid was transformed into

JM103 and the expression of the inserted renin cDNA was examined. The transformant produced

renin protein having a molecular weight of 45,000 dolton, which showed hypertensive effect

upon injecting it into rabbit ear vein.

A renin genomic library was prepared by inserting rabbit kidney DNA into EMBL3 phage, and
was screeined for the isolation of renin gemomic DNA using renin ¢DNA probe.



