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ABSTRACT

Random Amplified Polymorphic DNA (RAPD) polymorphisas employed to assess the genetic variatiotisein
germplasm of Eucalyptus tereticornis. 20 trees umdédtivation were analyzed with 10 RAPD primersadfich all
shows polymorphisms. Total genetic diversity (H)adhbetween 0.18 and 0.42 with an average of (8B&nnon's
Information index (1) varied between 0.50 and 0.4ith an average of 0.52and overall genetic vadatis 35%.
Marker attributes like Polymorphism Information Gent (PIC), Effective Multiplex Ratio (EMR), Markerdex
(MI) and Resolving power (Rp)values were calculdtedssess the discriminatory power of 10RAPD prsnused.
The PIC values ranged from 0.24 to 0.43 with arraye of 0.34 per primer and the EMR ranged from@321
with a mean of 60.40 across all genotypes and thedWlie ranged from 6.01 to 42.30 with an averaf&%55 per
primer. The Rp values ranged from 20 to 140 withagarage of 74 per primer. The highest value ofilarity
coefficient of 0.84 was found between the e-9 ahdmhile the lowest value of similarity coefficiesft0.20 was
observed between the genotypes e-14 and e-11. PBMB-phenogram categorized the 20 trees into twpma
clusters based on genetic similarity and dissinitijar
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INTRODUCTION

Eucalyptuss a large genus of the Myrtaceae family whichudels about 900 species and subspecies (Brooker and
Kleingi, 2004).Eucalyptus tereticorniss a species oftreenative to eastern AustrBligalyptudrees were first
introduced in India, as early as 1790, at NandisHih Karnataka. In 1843, it was successfullyddtrced in Nilgiri
Hills. However, regular plantations were taken ugbydn 1851. Later on extensive plantation were anteken in
Punjab and Haryana, where the forest area is veall,sto meet the demand of fuelwood, small timaed pulp
wood. E. tereticornisis a fast growing tree that can reach 30-45 meight and 1-2 m in diameter. The species
grow in open forests or as scattered trees in iallplains and along streams, including brackishewa It grows
better in deep, well drained, light-textured, nalwr slightly acid soils (Eldridget al.1994). The plants have
become source of important fast-growing hardwoeggrandEucalyptusoil. Genetic diversity through random
amplified polymorphic DNA (RAPD) markers has be¢nd&ed inE. tereticornis The use of RAPD markers to
identify genetic variations is preferred over cami@nal morphological and biochemical markers sitieese are
completely devoid of any interference from envir@mneffect and growth stages of experimental nmeltehius
making them highly reliable. In present study 26flsources were assessed for the existing genatiability
among them. These leaf sources proves to be ahsg&tam for assessing the genetic variability tigfothe use of
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DNA based markers. In the same context the vaitkdimong these leaf sources was assessed usingpfRan
Amplified Polymorphic DNA (RAPD).

MATERIALS AND METHODS

Plant Material:
Fresh leaves dEucalyptus tereticornispecies were collected.

DNA Extraction:
Total genomic DNA was extracted from fresh leaf pa®m which were collected separately from 20 trefethe

same species. Plant tissues were ground unded ligwogen to a fine powder, and then bulked DN&aotion was
performed by using modified protocol of Staregal (1998). DNA quality was estimated by measuring266:280
UV absorbance ratios (Csaid al,, 1998).

Polymerase chain reaction:

DNA amplification protocol was performed as desedbby Williamset al. (1990). PCR amplification was
performed using ten random decamer arbitrary psni@&PA-02,0PA-05, OPA-11, OPA-12, OPG-09, M-31, M-
147, M-33, M-29 and M-119).The sequences and nmacentration of primers are given in Table 1. TH¢A
amplifications were conducted in 2breaction volumes containing the following reager#.5ul of dNTPs, 2.5ul
Mgcl2, and 2.5u of 10 x buffers, 3.Qul of primer, 3.0ul of template DNA, 1ul of Tagpolymerase and 1048 of
sterile dd HO. The reactions were carried out by the help @harmal Cycler. The first cycle was performed as
denaturation for 1 min at 94°C, annealing for 1 mir87°C and extension 1 min at 72°C and the fx#&tnsion at
the end of the cycle for 10 minutes at 72°C. Altofall cycles were carried out to obtain the afigation product.
The amplification products were electrophoresedigidi.5 % Agarose gel with TBE Buffer for 1 h. Bandsre
visualized by Gel Documentation System. The sintjlaroefficient and the Unweighted Pair Group Metitased
on Arithmetic Mean (UPGMA) clustering method wereptoyed to construct the dendrogram.

Table-1: RAPD Primer sequences used for amplification

S. No. | Name of Primers| Base sequence (5-3) Molaonc.(uM)
1 OPA-02 TGCCGAGCTG 20
2 OPA-05 AGGGGTCTTG 20
3 OPA-11 CAATCGCCGT 20
4 OPA-12 TCGGCGATAG 20
5 OPG-09 CTGACGTCAC 20
6 M-29 CCGGCCTTAC 20
7 M-31 CCGGCCTTCC 20
8 M-33 CCGGCTGGAA 20
9 M-119 ATTGGGCGAA 20
10 M-147 GTGCGTCCTC 20

Statistical Analysis:

(a) Scoring

After the gel documentation done the photograph apesned in the software Adobe Photoshop and wéth#ip of
a ruler line the banding pattern was noted. Banel®\gcored as 1 for present band & O for the alisserds.

(b) Bootstrap analysis
Bootstrap values provide a confidence level fothdaanch point and indicate the actual numberroés that the

position of the branch point occurred during therdtive Bootstrap process. The higher the Bootstedpe, the
more reliable is the measurement of the brancht pailnie.

(c) Genotype Data
Genotype data obtained for the RAPD primers wad fmeassessing the discriminatory power of RAPEnpr by

evaluating three parameters:
i) Polymorphism information content (PIC)
The PIC value for each RAPD primer can be calcdlateproposed by Roldan-Rutzal.
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PIC = 2fi (1-2fi)

Where, PIC= Polymorphism information content of kear

fi = Total no. of bands present in samples.

Average PIC value= Addition of total fi value/totalmber of Primer

i) Marker index (Ml):
The marker index was calculated as given in Vargletal.

MI = PIC x EMR

where, EMR = Effective multiplex ratio (E) is dedich as the product of the total number of fragmpatsprimer (n)
and the fraction of polymorphic fragmenf.(

EMR =B

n= total no. of bands.
B= total no. of polymorphic bands.

iif) Resolving Power (Rp):
Resolving power of each primer was calculated aftingrto Prevost and Wilkinson.

Rp =ZIb

where,

Ib = Band informativeness

Ib can be calculated by formula:

Ib = 1- [2%(0.5-p) ]

where, P = Total number of bands present.

RESULTS AND DISCUSSION

The isolated DNA was quantified and the concergratiere optimize to 25ng/pl for RAPD -PCR reaction.

Figure-1: RAPD amplification products of primer M-31(CCGGCCTTCC)

105
Pelagia Research Library



Suman Tiwari et al Euro. J. Exp. Bio., 2013, 3(6):103-110

Figure-2: RAPD amplification products of primer M-119(ATTGGGCGAA)

Figure-3: RAPD amplification products of primer OPA-02(TGCCGAGCTG)

Figure-4: RAPD amplification products of primer OPA-05(AGGGGTCTTG)

Figure-5: RAPD amplification products of primer M-29(CCGGCCTTAC)
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Figure-6: RAPD amplification products of primer M-33(CCGGCTGGAA)

Figure-7: RAPD amplification products of primer M-147(GTGCGTCCTC)

Figure-8: RAPD amplification products of primer OPA-09(CTGACGTCAC)

Figure-9: RAPD amplification products of primer OPA-11(CAATCGCCGT)
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Figure-10: RAPD amplification products of primer OPA-12(TCGGCGATAG)

Table-2: RAPD Primer- PIC, EMR, MI &Rp values

S.No.| PrimerName| PIC| EMR Ml Rp
1 M-29 0.38 36 13.89 56
2 M-31 027 121 | 3344 64
3 M-33 0.42 64 27.34 114
4 M-119 0.24 25 6.01 20
5 M-147 0.43 90 8.21] 140
6 OPA-02 043 100| 423p 116
7 OPA-05 0.37 36 13.34 69
8 OPA-11 0.30 64 19.59 44
9 OPA-12 0.29 49 14.3% 67
10 OPG-09 0.34 49 17.06 52
11 Average 0.34 63.4 1955 74

The PIC values for RAPD ranged from 0.24 to 0.48hwin average of 0.34 per primer combination. Higlhalue
(0.43) was scored with the primer M-147 and thedstwalue (0.24) was scored with the primer M-1h8. EMR
values for RAPD ranged from 25 to 121with an averafj63.40 per primer combination. Highest valu2l{lwas
scored with the primer M-147 and the lowest valR®) (was scored with the primer M-119. The MI valdes
RAPD ranged from 6.01 to 42.30 with an average @568 per primer combination. Highest values (42\86)e
scored with the primer OPA-02 and the lowest vdf@1) was scored with the primer M-119. The Rpuealfor
RAPD ranged from 20 to 140 with an average of 7dppener combination. Highest value (140) was sdoséth
the primer M-147 and the lowest value (20) was edavith the primer M-119.

Table-3: Genetic dissimilarity matrix of various genotypes of Eucalyptustereticornis based on RAPD analysis

Pop ID e-1 e-2 e-3 e-4 e-5 e-§ e-1 e-B e{9 e{10 1lefle-12 e-13| e-14
e-1 1
e-2 0.452 1
e-3 0.512| 0.606 1
e4 0.45Z | 0.78¢ | 0.392 1
e-5 0.452| 0.452] 0.318 0.53F 1
e-6 0.336| 0.630] 0.431 0.498 0412 1
e-7 0.373| 0.493] 0.472 0.63p 0.493 0.3f3 1
e-8 0.452| 0.452] 0431 0.45p 0.452 0.3p0 0.300 L
e-9 0.847| 0.680] 0.559 0.498 0493 0.582 0.452 0.336 1
e-10 | 0.493| 0.493] 0.606 0.412 0582 0582 0412 04931204 1
e-11 | 0.493| 0.683] 0.606 0.498 0.582 0.4p3 0.452 0.537 930}40.336 1
e-12 | 0515| 0.559] 0.68Q0 0.392 0.606 0.5015 0.515 0.p15 920{30.392| 0.249 1
e-13 | 0.537| 0.630] 0.654 0.53f 0.493 0.4P3 0.412 0.412 930j40.582| 0.2320 0.392 1
e-14 | 0.537| 0537 0654 053 0493 0.680 0.630 0.537 20]4B.412| 0.200 0.283 0.378 1]

The genetic distances between the analysed indilddwere calculated by simple matching method tainba
matrix of genetic distance (Table-3). The similadbefficient values ranged from 0.20 to 0.84. Tighest value of
similarity coefficient of 0.84 was found betweere té-9 and e-1 which was followed by similarity daméént of
0.78 between genotypes e-4 and e-2. The lowese \wdlsimilarity coefficient that is 0.20 was obsathbetween the
genotypes e-14 and e-11.
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Table-4: Genetic variation statistics of RAPD Primers

Locus na* | ne* H* I*
OPA-05 1.50| 1.30 0.18 0.5p
OPA-11 1.87| 1.62 0.35 0.51
OPA-12 1.87| 1.25 0.28 0.438
OPC-09 2.0C | 1.65 | 0.37 | 0.5t
M-29 2.00| 1.54| 0.33 0.5
M-31 2.00| 1.71] 0.39 0.57
M-33 2.00| 1.66| 0.37 0.5
M-119 2.00| 1.77) 0.42 0.60
M-147 1.89| 159 0.34 051
OPA-02 200 ] 1.7¢ | 0.4z | 0.61
Mear 1.92 | 1.6z | 0.3 | 0.52
Standard deviatio 0.26 0.30 0.14 0/[19

According to Nei's (1987) Molecular Evolutionary Bics, we obtained (Table-4) no. of alleles (mapé¢ 1.92,
effective no. of alleles (ne) to be 1.62, Nei's geativersity (h) is 0.35 & Shannon’s information éxd(l) is 0.52.
And the standard deviation value of no. of all¢les) to be 0.26, effective no. of alleles (nep&00.30, Nei’'s gene
diversity (h) is 0.14& Shannon’s information ind@kis 0.19 and overall genetic variation is 35%.
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Figure-5: Dendrogram showing UPGMA clustering ofEucalyptustereticornis population based on average genetic distance bging
RAPD

The dendogram revealed two major clusters. The rivgor cluster was divided into 2 sub clusterse Tinst sub
cluster contains e-1, e-6, e-8 and e-7 sampleshiohae-6 and e-8 were similar with a value of 1i&Becond sub
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cluster contains e-3, e-5 samples in which bothewsamilar with a value of 1. The second major dustas divided
into 2 sub cluster. The first sub cluster contas e-10 and e-9 in which e-4, e-10 were similiin whe value of 1.
And second sub cluster contains e-11, e-14, e-fi2zalB in which e-11 and e-14 were similar with vhiie of 1.

CONCLUSION

In the present study the total genomic DNA wasaiteml using CTAB method (Stangeal,, 1998) from the leaves
of Eucalyptus tereticornitaken. The isolated DNA was quantified and theceatration were optimize to 25ng/ul
for RAPD-PCR reaction. Optimized concentration &§A®-PCR reaction Mixture was used is of @5reaction
volume containing the following reagents: al%f dNTPs, 2.511 Mgcl2, and 2.5ul of 10 x buffer, 3.Qul of primer,
3.0 ul of template DNA, 1ul of Tagpolymerase and 1044 of sterile dd H20. PCR reaction condition usedeave
denaturation at 94°C for 1 min, annealing at 3CLfmin., extension at 72°C for 1 min. and fingleasion at end
for 7 min at 72°C. These were then used for RAREawasTenprimers of RAPD were used in this studyuaeful in
estimating genetic variation between genotypeis. dh important tool for genetic improvement oetspecies. The
similarity coefficient and the UPGMA clustering rhetl were employed to construct the dendrogram. iKeep
view the markers which have wide ranging applicaiin the field of genetics including populatidodies will
help in analyzing the genetic diversity & estabhghiation &relationship within species of Eucalyptpopulations.
The information will be useful in breeding & managnt program so that the population with high djeci
variability could be conserved which is better addpo respond to selective pressure & ensure temg survival
of the species. This work will contribute in futuree improvement & breeding work in the species.
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