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CLONING OF RICE DNA AND IDENTIFICATION OF tRNA GENE CLONES
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ABSTRACT

DNA from 48 bt germinated rice embryos was cut with restrigtion endonuclease Bam Hi
and cloned to the Bam H1 site on plasmud pBR 32Z. The clones containing recombinant DNA
were selected by their sensitivity to Ietracycline and resistadee to ampicillin, Using %2P-labefled
rice embryo 1RNA a5 a probe two clones were identified to contaln tRNA genes by colony

hybiridization.
INTRODUCTION

THE ranid development of recombinant DINA

fechnology has brought forth a3 revelusion in
biclogy®. it aids us to have a closer look at the
way genes are organized, especially in the complex
eucaryctic genomes®®, Although many animal and
yeast genes Bave been studied in detail using recorbi-
nant PNA {echnology, plant genes have seldom been
targets for such gtudiec, Germination is an ideal
process 10 study gene expression because 1t effects a
shitt in the metabolic »tatas of seeds from a state of
dormancy to an active one. An understanding of
gane organization and regulation during germination
gan be atcomplivhied by Molkewular clonimg of DNA
from yeeds like rice. To study the status of histone,
RNA, tRNA and other genes in the rice genome, a
general method was developed to clone eucaryotic
DNA in a plasmid vector pBR 322. This essentially
involves the following steps. The rice embryo and
plasmid PBR 322 DNAs were cat with resinction
endonuciease Bam Hl 10 generate sficky ends, The
plasmid DNA was phosphatased, the DNAs were
antnealed and joined by T4 phage DNA ligase. The
recombinant DNA molecules ithus produced were
transferred into E. coli and colonies containing them
were selecied by their seositivity to tetracycline and
resistance o ampicillin., Two clones were identified
25 having tRNA genss by hybndization of the DNA
in the clones withh *2P-libelled rice tRNAS.

Materiars ano Meruons

The two strains of £, coli 1{b 101 (onc that harbours
the plasmid pBR 322 and the other that does ot}
a$ well as enzynmws Bama it and T4 phage DNA
figase were supplicd by D, . 9. Srivatsan, University
of Calfornia at Sun Diego, La Jolly, Rice DNA was
provided by Dr. Elizabeth Zachorialt of this labo-
ratory, Trizmz bace, Z-mercuptocthancl, polyvinyl-
ayrrolidone (PYP) muw. 362,009, ampicillin, {etra-
cycline, ATP, dithiothreitol (DTT), alkuline phos-
phatase  and  sodium  dodecylbsulphale SDS)  from
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Sigma Chemical Ceo., St Louisy oligo{dT)-cellulose
from Collaborative Research, Waltham, Massachusetts ;
bovine serum albumin (BSA) from Calbiochem,
Lz Joba; lysine-scihtarose 48 and Ficoll, m.w, 400,000,
from Pharmacia Fine Chemicals, Uppsalay BA '35
uitrocellnlose filters from Schleicker and Schuell,
Keene; formamide {rom Fischer Scientific Co., New
Yoik 5 and vactoityptone and bactoyeast extract from
Dilco Taboratories, Detroit were uwsed. 32P-Ortho
phosphoric acid was from Bhabha Atomuc Research
Centre, Bombay. Al other reagents were of analytical
grade.

Luria broth contained 10 g of bagtotryptone, 5 g of
bactoyeast extract, 0-5¢g of NaCl and 2 g of glucose
per 1. Luria agar contained 1'4% agar in Luda
broth.

Preparation of labélled rice tRNA

Rice seeds were germinated for 18 hr at 30°C in the
dark in the presence of *P-orthophosphoric acid
05 mCy100 seeds) under sierile conditions?. Tolal
RINA was prepared according 1o the method of
Palmiter® and puribed by the method of Bellamy aa4
Ralph®. Poly (A"} RNA was separated by using an
oligo (dT)-cellulose column'®, The poly (A7) RNAs
were further separated into :RNA, rRNA and others
on a lysing-sepharose 4B columnit,

Cloning

Cleaving with Bam Hi; DNA (Qpg) obtalned
from 48 e germinaled rice embryos was treated with
8 unils of Bam Il it a reagtion buffer containing
20 M, teis-HCL, pH 740, 100 mM NaCl, 7 maL
MgCly and 2 mM 2-mercaptoethanel, in a toty) volume
of 10 u1 at 37°C for 90 min, Plismid pBR 322 DNA
LS pgy was simdlarly gut with Bam IQ.

Alkaline  phosphitaye  treqrmeny ; The Bam I
teated PRI 2L DNA was deproteinized  finst by
phenel saturated with 10 mM Tyis-HCY, pii 744, 1 mM
EDTA (TE buffer} and then by chlocoform. The
DNA was etltanol precipitated, dited under vacuum
and dissolved in 104l of T bufler, This DNA was
treated with 1 unit of E.cofi allaline phosphatase
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at 37°C for 45min, dcproteinized apd precipitated
as before.

Ligase rcaciion : The Bam HI restricted rice DNA
was deprotcimized and c¢tharol precipitated. Rice
DNA and pBR 322 DNA obtzired after the phios-
phatace reaction were dissolved separately in TE
buffer. They were mixed (15gl) and ligated with
0-1 unit of T4 DNA ligase in a bufler containing
I mM ATP and 10 mM DTT by incubating at 10-
15°C for 24 Y.

Transformation : Ca** shocked E.coli Hb 131
cells Gwvhich do rot harbour PBR 322 ard bence are
sencilive to ampicilin and tetracycline) were trans-
formed with recombinant DNA molecules essentially
accordirg to Mandel and Higa'® with some modi-
fica‘ions.

Selection of clones and colony hybridization

The colonies which grew on Luria-agat contairing
ampicillin (30 pg/ml) but not on agac conizining
tetracycline (30 pg/ml) were selected. The clones
obtained were aralyzed by colony hybridization accord-
ing to Grunstein and Wallist® using 32P-labelled Tice
tRNA gy a probe. The clones were grown on BA 85
nitrocellwlose filter circles’ ard the filters were r02ked
in  deratwing soluton containing 0-5M NaOl:[,
1-SM NaCl for 5 min. They were then soaked In
neutra'izing sclution (1-0 M NaCl, 0:2 M tris-HCL,
oH 8-0, 2 X SSC) till the filter pH was around 8-0.
The filters were dried at 60°C 1n g vacuum oOven,
After incubating with the jpre-hybridization mix
Ccontaining 6 X SSC, § X Denhardt’s solution®®
(1-0 ¢ Ficoll, 1-0g PVP and 1-0g BSA in 11l of
3 % SSC) and 0-1%, SDS for 12 1ir at 40°C, the blters
were incubated in the ‘hybridization mix coniaining
6 % SSC, 5 X Denhardt’s solution, 10 mM Tris-HCl,
pH 7-5, smM EDTA, 0-5% SDS, 50% formamide
and ¥P-labelled rice tRMNA for 60 hr at 40°C. The
filters were washed with 2 X SSC containing 0°1%
SDS, dried and autoradiographed.

RESULTS AND DISCUSSION

Plasmid pBR. 322 has a molecular weight of 2-7 X
10% and possesses resistance to two drugs—ampicillin
and tetracycline!®, Bam Hl cuts pBR 322 DNA at
the tetracycline resistance gene while the ampicillin
recistance gene (Slactamase) remains intact. This
was. made use of in identifying the clones obtained
I:'-y Ligating Bam H1 restricted rice DNA to the Bam HI
sile on pBR 322. The restriction and ligation reactians
were monitored 1?}5 electrophoresis on agarose gels.

An aliquot of the transformants grown in Luna
broth was rplated on an ampicillin-Luria agar
platc and 31 colonies were obtained. These were
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_ Fic. 1. The clores p1R,.,; were transferred to a
pttrocellulose filter kept over moist Lurig agar contain-
ing ampicillin and grown for 18 hr at 37°C,- The
filter was removed, deratured, neutralized, dried and
hybridized with *:P-labelled tRINA (6-7 x10%cpm in
18 ml ¢f hybridizetion ;i) as described in the text,
E.coli Hb 101 (harbouring PBR 322) served as a
control.- The nitrocellulose filter was washed, dried
and autoradiographed. Two spots developed corres-
ponding to the clones pIR; and PIR,,.

transferred  sequentially onto  two plates, one
containing ampicilin and the other tetracychine.
Out of the 31 colonies 27 grew only on ampicillin
plates showing that most of the trarsformants contained
recombirant DNA  molecules. These recombinant
clones arc designated as pIR; to pPIRy,. Insert
DNA prepared from thtese clones were analysed by
agirose g1 electrophoresis and were found to have
larger size than control PBR 322 DNA.

The autoradiographs obtained by exposing X-ray
films 1o ritrocellulose filters after hybridization to
**p-labelled rice rRNA showed that two clones hybri.
dized to tRNA (Fig. 1). These clones have been
1dentified to be p1R,y and pIR2,. The variation in size
and intensity of the spots may be due to the difference
in the growth of the colonies andfor size of insert of
IRNA genes on the plasmid. They provide an excellent
system to study the molecular biolegy of rice /RNA,
especially the ¢tRNA gere organization and regu-
lation. The method reported bere is an easy and
general one for cloning eucaryotic DNA on to the
plasmid vector pBR 322 and a simple way of identi.
fying the clones contaiming the recombmant DNA
molecules. In combination with the rapid <equencing
techniques'™'® available now, it would be possible
to make advances in the understanding of RNA
genes In plants.
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ABSTRACT

The data on the regeneration of root cuttings of Clerodendrum viscosum revealed that old
and lengthy roots have yielded higher percertige ropereration thin the young and <hort cuttings.
The cuttitgs with ring-cut brought about physical ceparation of the cutting into two portions - on
either side of the cut, resulting in the establishment of physiologically apical and basal TELIONS
at the cut faces and as a corsequerce shoots developed at the apical regiont of the lower half
and roots at the basal region of the upper hall of the root cutling.

THE regenerative potertiality of root cuttings
depends on the {actors such a3 season, age, length
and volume of cuttingst*® as well as hormonal
balance®?. Though the polarity in the rogenerating
roots is reporicd by many woikers, the physiological
separation of a single culting info two halves by ring-
cut 15 not reported for root cullings. The development
of adventitious buds is well studied® s The present
paper deals with the voriables such as Iength  and
age in the regeneration of stem and rool cutting,
which are made with ring-cuts and half-cuts,

The tap root cuttings of 2, 4, 8 and 12cm length
from 3, 6 and 9 months old plants of Clerodendium

viscosum were made with ring-cuts (Fig. 1A) at their
middic parts in such a way that only xylem remained
interconnected between two harts of the cutting. /The
cuttilgs of 12¢em were made witih hatf-cuts at two
parts of the cutting (i, 1B)Y in sugh a way that half
of the rool tigsuc 1s removed from the hall-gut. The
sfem cultings of 10, 15 and 25cm length from 6th
and 9th nonths old plants were also made ring-cuts
as well as hall-cuts as it was done for reot cuttings,
All the root and stem cutuings were plnted hori-
rontally in the pots containing parden soil, Twenty
cuttings for cacl group were taken for each experis
ment, The data hus been collected after 20 days
of pluntation,



