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Abstract 

A rapid and efficient protocol for isola tion of RNA from Piper leaves is described . RNA was 
extracted from two Piper species namely, P. nigru/ll and P. colu brimllll , using s trong dena
turin g buffer conta ining g uanidinum thiocyana te and polyv in ylpyro llidone followed by 
precipitation w ith pre-cooled sodium ace tate and ex trac ti on w ith pheno l:chlo ro form : 
isoamyla leohol (25:24:1). RN A was precipitated with isopropanol. The extraction proce
dure reliably yielded high qua lity RNA suitable for reverse transcription experiments. 
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Abbreviations: cDNA: complementa ry DNA, DEPC: diethylpyroca rbo nate, ESTs: expressed 
seque nce tags, GTC: g u a nidinum thiocya na te, LiC I: lithium chlo rid e, MO PS: 3-(N
morpholino)-propanesulphonic acid , PVP: polyvinylpyrollid one, SDS: sodiumdodecylsulphate 

Introduction 

Black pepper (Piper nigrlllll L.) (Piperaceae) 
is one o f the o ld est and mos t important spice 
w id e ly u sed ac r oss th e wo rld . Piper 
colllbri11lllll Link. is a South Am erican species 
dis tantly re la ted to P. Uigrlllll and is th e only 
species reported to be resis ta nt to majo r dis
eases and pes ts of b lack pepper namely, foo t 
ro t ca used by Phytophthorn caps ici Leonian , 
s low d ecl ine ca used by Radopholll s similis 
Cobb. and Meloidogyue iucognila (Kofo id & 
White) and poil u bee tl e Longitarsus uigripeuuis 
Mo ts. (Nambia r & Sa rma 1977; Ra ma na & 
Mohandas 1987; Devasahaya m 2000). 

RNA based approaches ha ve become more 
popula r in the genomic era for deve lopment 

of ESTs based o n cD NA, ide ntifi ca ti on of 
genes, e tc . Ex traction o f hig h qua lity, high 
molecul a r weig ht RNA is th erefore essential 
for cDNA re la ted inves ti ga tions in Piper spp. 
Severa l method s are commonly used for iso
lati o n o f R NA (C hirgw in el al. 1979; 
Chomczynski & Sacchi 1987; H an el al. 1987). 
However, ex tractio n of RNA from plant tis
sue is o ften tedious beca use of hi gh amount 
o f polysaccharides and polyphenolics . Sev
eral articl es publi shed over the last few years 
for RN A isola tion describe the me thods and 
tools to overcom e the a fo re- mentioned prob
lems using s trong pro te in dena turants, de
tergents s uch as 50 S and LiC I precipi tation 
(Logemann el al. 1987; Gu ena el al. 1998; 
Yolanda el al. 2002). H owever, such methods 

lsolalioll of RNA 

may no t y ie ld good q ua lity RNA fro m a ll 11 
kmds of plant tissues The I ' 

bl" I . a rge nu mber of 
p u IS l ed procedures fo r p lant RNA ' I 
t · fl ISO a-

e n ce of li q u id n itroge n i ll a pre-COo led 
mo rta r a nd pes tl e. 

lan re ects th ese diffi culties d I . an eac 1 plant 
ti ss ue appea rs to have sp ' f ' . Tr~n s fe r the g r o und lea f m a te ri a l to a 

po ypropylene tu be con ta ining 5 ml o f d 
tUTIn g buffer. ena-

f I · . ' eCI IC reqlllrement 
or t l e Isola tI o n of RNA (B k ' . a e r 'elal 1990 ' 
;;~; Y~e el al . 1990; Schn eid e rba u e; el a/ 

G 
' eV I el al . 1992; Schultz el al 1994 ' 

uena el al. 1998) . " 
Ad d 0.5 ml, 2 M sodium ace ta te (pH 4) a nd 
Imx by II1 vertlllg th e tu be. 

Success o f RNA isolatio n d epends upon suc-
cess ful di srupti on o f ce ll d . 

Add 5 ml of wa te r sa tu ra ted p henol and mix 
th e tu bes gently by in ve rting. I ' s~ e na tura tlO ll o f 

nuc eopro tem complex, inac ti va ti on of endog-
enous RNase acti v ity and 'f ' . , pun Ica tl on of RNA 
fr o m co nta min a ting DN A a nd . 
(Sambrook el al . 1989) The b 'I ' p r? te ll1 s 
ood ualit . a I Ity to Isola te 

g q . Y RNA, free o f contaminants s uch 
as pro tell1s, genomic DNA d 

b . . an second ary 
meta olItes IS cru cial fa 
tion (RT- PC ' r reve rse transcrip-

R), cDNA lIbra ry co ns truc ti o n 
~~d8)n orth ern hy bridiza ti o n (ju n-Ju n el al. 
. . In tllls s tudy, We report fo r the firs t 

~1Il~ e, a ~ Impl e and efficient me th od for iso
~tIng hig h qua lity RN A fro m leaves of P 

lllgYlllll and P. colubriulllll RNA . 
b d . was ex tracted 

ase On th e m odifi ed GTC- I I r p,ena ex tra c-
IOn pro tOcol (Cho mczynski & Sacchi 1987) . 

Material s and methods 

Plmll llIalerials 

~ ll ig ,: / lll ~ nd P. Coillbrin ll lll pl a nts w er e 
amta/ned 111 agree h 

hlte of S . n Ouse at Indian Ins ti-
isol r plces Resea rch, Calicut. Before RNA 
Witl~ ~~'pt~e leaves w ere th oroug hly washed 
to steril trea ted wa te r, and trans ferred 

Add 1 ml of chloroform :isoamyl a lcohol (24 '1 ) 
and !lU X th e tubes. . 

Incuba te th e tubes On ice for 20 min . 

Cen trifuge th e tubes a t 10 000 g fo 20 . 
40C. , r mIn a t 

Carefully transfe r th e Superna tant to a fres h 
polypropylene tube. 

Add equal amo unt (5 ml) o f cold' . II Isopropanol 
mi X we and incuba te the tu bes a t -20°C f ' 
1 h to precipita te RNA. o r 

Centrifuge th e tu bes a t 10 000 f 20 . 
40C. ' g or mm a t 

Dissolve the p elle t conta ining to ta l RNA in 
1.5 ml o f denatunng buffer and dis tribute 0 5 
ml 111 three micro fu ge tubes. . 

A dd
l 

equal vo lumes o f co ld isoprop ano l to 
eac 1 tube mi x II d ' , We an II1cuba te a t 20°C f 1 h . - or 

C.entrifuge a t 10,000 g fo r 15 min a t 4°C a nd 
dIsca rd the s upern a ta nt. 

I" e p las tIc bags, freezed immediate l 
Iqllld nitrogen and s tored a t -800C. y 

~ l(eaJ('ellts 

buffe r: 4 M GTC 25 1nM d ' 

Resu:pend th e RNA p ell et in 75% e thanol a nd 
IIl CU a te a t roorn tenlperature for 15 min. 

( 'so lum 
pH 7), 1% sarcosy l, 0 .6 % Ct. 

~c,capto.e th a no l (v Iv) and 4% PVP (v I v ) 
pnor to use' t 7) · 2 M .' wa e r sa tura ted pheno l 

, sodium ace tate (pH 4)' isop 
chl o rof' , ro-

t o rm:I soa my l a lco ho l (24 ' 1) ' 
rea ted wa te . 75 0/, I . , 

Wat . • r, 0 e t lana i; nucl ease 
er, 100 % fo rma mid e. 

2 g o f the frozen leaves in the p res-

Cen trifuge the tubes for 10 min a t 10 000 t 
4°C and . , ga 

asp lTa te the s uperna tant. 

Vacuum dry the RNA pe lle t for 15 ' d 
d' I . tnm an 

ISSO ve In 50 pI o f n llelease free wa te r a 
100% formamide (fo r long time s torage). r 

Kee p o ve rni g ht a t 4°C for d isso l . 
pe lle t. v ll1 g the 

A liq uo t th e RNA in 1.5 ml tubes and s tore 
a t -BO°C until use. 






