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ABS TRA C T: The woolly aphid, Ceratm't/ell/HI IUlligcra Zeh ntner (II OIll()I)t~'ra: ,\phi!l ida ... ). 
assumed an epidemic proportion in Maharashtra and Karnataka ill the ~'ear 2(102. I'n'"clltl~ 

this pest is prevalent ill India in major sugarcane growing arcas :lIld it is important to find UIII 

the population differences to assess their epidemic potenti:II, :\1olecular m,lrkcr" 'llch "\ 
internal transcribed spacer (ITS) play an imporhlllt role to hring out the population diIT,'rclll"" 
at the molecular leyel. Hence, ITS 2 region of C. IUl1igcru was sequcnced using spl'cific p.-illH'n 
(product size 448 bp) and the sequence was submitted to GcnBank (I)Q H25(51), 

KEY WORDS: Bangalore population. Ceralot'(/CIIIlU /(/I/igenl. lTS-2. sequencing 

The sugarcane ,,"molly aphid, CeralOl'(lCllJIO 

/al/igera Zehntner, was first recorded in South East 
Asia (Arakaki. 1992) and later fOllnd to occlIr in 
parts of northeastern India (Basu et al .. 1958). These 
aphids live in large colonies, sucking the sap fr0l1l 
the phloem of sugarcane leaves and excrete copiolls 
honeydew on the foliage leading to the 
development of sooty mould. Heavy in festation by 
C /anigera has been reported to cause signi ficant 
reduction in the yield of cane and up to 15%, 
reduction in sugar content (Gupta et or, 1995), The 
sugarcane woolly aphid was reported in pest form 
from \Vestern India and has subsequently spread 
to other parts of the country (Rabindra c/ at.. 2002)_ 
The spread of the pest to di ITcrent ITgions has 
thrown up the challel1<Tc ofdctennininl..! the location 
from which the aphit'l has spread to (~her regions. 
The internal non-coding transcribed spacer rcgioll 

between 18s and 28s rRNA lIsually has higher 
degree of polymorphism than the coding region 
(Hoy, 1994). The ITS region has been lIsed 
intcnsively to infer phylogenctic ,-clationships, III 
the present study. ITS2 region of Bangalore 
popUlation was sequenced to enable the future 
study of population variation in the coulltry. 

Collection of samples 

Cera fOl'aClIIIU fa lIigcra \vas co llccted from 
the sugarcane plants maintaincd at PDBC, 
Bangalore, Prior to DNA isolation. the wax layer 011 

the aphid was removed by rinsing in sterile water 

repeatedly. 

I)NA extraction 

Total DNA fn)l11 individual aphids (single 
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adults) was isolated according to Sappal el 01. 
(1995). Individual aphids were homogenized in I nOli 
lysis buffer (200 mM Tris-HCl, pHS.O; 70 mM EDTA 
2M sodium chloride; 20 mM Na2S:?O) and to the 
above, 351-ti of sodium lauryl sarcosine (5'%) was 
added and incubated at 55"C for 2hr. The 
homogenate was spun at 15000rpm for 15min and 
to the supernatant 10M ammonium acetate (13.Sil) 
and isopropanol (135il) were added and incubated 
at -20o e overnight. 

DNA was pelleted at 20000 rpm for 10min at ..f 
°C and washed with ice-cold 70% ethanol and 
resuspended inTE buffer (Tris 10mM. EDTA Im:'.1. 
pH 8.0). 

peR amplification and Sequencing of ITS-2 region 

PCR reaction was performed in 50 il reaction 
volume containing 1 unit of Taq, 0.2 mi\J 
deoxynucleoside triphosphates. 1.5 mM MgCI, I X 
PCR buffer, 10 picomoles of forward and rc\~ersc 
primers and 5-50 ng of DNA template. The primers 
used to amplify the ITS2 region were 5'
TGTGAACTGCAGGACACATG-3'{forward) and 
5' -GTCTTGCCTGCTCTGAG-3 '(reverse). The 
following were the cycling parameters used in this 
study: initial denaturation 95°C for 5min followed 
by 30 cycles of denaturation at 95°C tor I mill .. 
annealing at 55°C for I min., extension at 72°(, for 2 
min and a final extension at 72°(, for 10 min. The 
PCR amplified product was resolved in 1.2% agarose 

gel and stained with ethidiul11 bromide (10 JIi! 1111). 
The stained peR band was eluted usilll! gel 
extraction kit and sequenced using ITS2 sp~citic 
primers both in forward and reverse directions in 
an AS! PRISM 377 automated DNA sequcnce!". 

Agarosc gel electrophoresis sho\\<.:d 
expected product sizc of approximately 500 bp I Fit!. 
I) obtained in this study. Dircct sequcllcint! of I'; ... 
above PCR amplified product resulted in 4..fX bp 
fragment. Sequcnees from 5 individuals were 
analysed in a sequence alignment editor elustal \V 
to find out errors in sequcncing. Out of these fivc 
sequences on Iy one sequcnce (Tablc I) was 

submitted to NCBI (Of) 825651,. Therefi:lre thi" 
sequencc can be used to compare scqucnn:s from 
other populations of C. IUlligcr(/ 10 l.'onqrucl 

phylogeny and other ct:ological studlc\ 

500bp 

Fig. 1. peR amplification of ITS-2 region of 
C. lanigera (Lane 1"1- 50bp ladder 1- C. 
lanigera) 

T:Jble I. ITS-2 "t.'(lul'nn' of ("('rafm'lIcllIl(( 

1((11~~('rll Zt.'hntlH'r - ",",Xh,) 

eatt tcaagcaca t tgt 19t:ceac ggagatgtclcccggacca 
c gc ctggc tgaggg tL' g II t: aa \.' a ~I acaaaatcagact 
gctc gtattttalgcga geg:I;Jt tlaclgagc g ttegctttggttaatg 
c t e tIc I e I gag e a I t g C L' I \.' leg 1 L' gel I t a a at ga 
tagaaa ca all t II a Itt tt tt I a! It c aaa tIt t tgaaagataaaa 
;ltaaalateaaggg telg\.' la t ~:gaaag( lit t gagaattaaaaag 
a a a a at t c c a a age t e til gat c g t \.' a g t ega g t c c c g 
gagcc ta t t Igc a I.' gc l' ga leg aag<l t I..' a cagt gcaccg 
ggcggaccgatcgt'lL'gaaaa tgagagll tllItttlttttttclctca 
gcatga Ic aatHI gaaagl;1 tlaa fa t 11;1 I tlaaatgcgaaata 
g<laaagaataaaaita 

R ihosomal 1)'.\ "L'qIlClll:CS an: suiwhlc for 
phylogCllL'UC ... III(IIL· ... at Illan" 1;I\OI1\lllI1C k\ds li-Ol1l 

lHaJor IInl.·a!:!c ... olhk 10 llltra"pCI.'llic kn:Is(lIilliscl 
al. 1')91). :\( thL' .... pl.·I.·IC"> .lIId IIltr.IS!1L'Cllic k\cls, 
the Il1lcrnal tr;lIhl."lhcd "pa ........ ' ... (ITS I ;Ind ITS~) 
arc oflcn lhCd .1-. 1<I\OII0Il1K Inol ... 111111;\ny groups 
Slh.:h a.s hill!!! It '"rhonc (" ,11. ! "'IJ), plants (Ibian 
<'I ,tf, 19(4). and ,1I11111;!I ... I BpI., k· ... ,., til.. \993} 

including IIhcch C C,lInbcll (" .11 , 199.1; Kuprus {'/ 
al. 199<-11 

In aphid..; .11"'0. thc ITS II.'ginn showed 
\ariahlilty (\'on Dohkll. IIlIpnbIISIH..'d dalal· 

St:qlll:nu: \ .HI •. III'.)!) III II S'::: !\.'l:loll of aphtd~ 
colk~(·h .. ·d hom dr! Icrell! parh .. I Indt.l will help II" 

Ilfldchtand Illl'!! ph" !"I"'SICI,,. 1\.'l.lflollshlP and 



Sequencing of ITS-2 of ('''UJ{''''''ClfI/(/ /ollig<'l"(/ 

their origin. ITS2 scquence of S \VA. Bangalorc is a 
key that can be used in such phylogenctic studies. 
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