ML Jaurmal of
Plant Sciences

Copsright © 201F, Universsy of Banh Beagal All Kighes Reserved

Wol 5, Mol Manch 20010 p. 35-39
155 hn G 2037

Assessment of genetic diversity of some commonly grown T!CE
genotypes of South Bengal using microsatellite markers associated
with the saltol QTL mapped on 1* chromosome

T Lodha, J Karmakar, R Roychoudhuri and N Dey*®
Centre for Bigtechnology, Yisva-Bharati, Saniiniketan-731 233

Abstract

A ot of 16 common rice lines and ane wild rice retstive grown in rarh south Bengal were penotyped
witng six pelymorphic microsatellite markers associated with saits! QT mapped on rice chromosome |,
DMA fingerprint profiles identified each of the [7 rice genowypes wnequivocally and the pair-wise
polymorphism data far the studied genotypes wene el W snatyze the penetic diversity present swithin the
studied rice lines. The number of alleles per SSLP marker, the size range of the PCR products and the
pelymorphism information content (PIC) values of each marker were calculated out. A dendrogram vwas
constracted using the average linkage (within group) amd similasity coefficient among the studied
genotypes which indicated that & corsiderable amount of genetic diversity is present and clussify the

shudied genotypes into vve major chusters and one minos clusber
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The rate of increase of rice production in this decade has
been slowed down i companisan o previous decade
larpely due to effect of different abiotic stresses. which
are prevalent to rice fields of most of the e prowing
regions of West Bengnl. Ohet of different abasdic stresses
salt stress have a preat detrimental effect mext o
droaght. The rice growing regions of South Bengal
includs & mnge of diverse agro ccological niches with o
pumber of diverse rice lines, Though once (befone
19705 1 all the rice fields of Bengal were oocupied by a
rmumber traditional {Golk) lines, in the post green
revolution decade n pood number of such lines were
replaces by high vielding rice lines, The very few
existing traditional rice lings of Bengal which are still
mainizin by few growers in gome restricted pockets has
been reported to be olerant against a number of absotic
siresses, The penetic relaionship among the differerd
diverse lings preseily grown in South Bengal has been
assessed by nuember of workers (Dey e af, 2005,
Chatlopadbyay e of. 2008). Assessmeni of genetic
diveraity is very importand in rice breeding as it provides
ihe basis for  selection.  conservation and  proper
utilizsatson {Mohammadi-Nejed er al, 2008 2000
Gienctic diversity i5 commonly measured by calcalaling
the penctic distances among the differem diverse rice
genolypes (Mei and Li, 1979), The one way 10 assess the
genetic distance i molecular profiling using a number
of melecular markers {DNA  legesprinting)  which
reveal the differemces amone rics sccession ol DNA
kevel and thus provide 3 more relévant snd ciliciem 100l
for germplasm  charocterisation and  bar-coding of
differer varieties for proper identification (Lang ef ai’,
MO0 2001., Rehman., 2000} In nee, microsatellives are
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ghundant and well disiribuied throeghowt tbe gemame
(Akapgi et al, 1996; McCouch & al, 1997). They are
valmble a5 penctic markers  because  hey  are
codominani, detect high levels al allefic d:'-mil:r', an
are misaved efficlently by the Polymerme Chain
Reaction (Mo owch et al, 1997; Temnykh et al., 20003
Molecular proofing using different markers system i%
very much significant in pregent scenarse of plani
vafiery protection and issuss related 1o intzllectual
praperty mghts (IPR). In this present wark 16 diverse
commanly grown rice gemotypes and one wild rice
refgtive grown in rice feld of Seath Bengal were
gehotypid uing sy palymorphic SSR markers linked 1o
sadtod OTL Iocaied on 1™ chromosome of rice as
reparted by Gregoro ef o, 1997 Boallla er of HHEZ,
This QTL gowemed the Ma+ ¢ K+ wptake ratio and
accounted for 64.3 1 B0 2% af the phenotypic vanation
in salt alerance (Mohammadi-Mejad er ol 20003,

Miaterials and Method
Plgxr maferiols

A odal of 17 rice genolypes were selecied fior the
prcsent wiork which included B %Wea Bengal sraditlaral
rice lines. 2 exotic lines, & improved fice lines and one
wild riee relative {Onza ngfipoganh. The details of the
different peratypes usad inthis experiment are given in
the 1able 1. The different rice lines wene cilbecied fron
ilafferent localitses ol soith Mengal

faiarien of pemomic [N
Rice genomic [MNA was isolated by a standardized

protocal {Dey et ol 2005} with some modification s
bedow:

Far all of the rice lines DNA was isolated from 6 days
alid seed lings wheread for Dvza rafipeeed dried leal
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Fable |2 - The noe genotypes used in this siudy

At no. Mame PedigreeHisiory
VI Pokkali Typical salt iberant sraditional lings grown @ coastal region
V2 IR72044 High vicldiag droughs sensitive sall slerant Jines used in micrmations sl
WBI  Seetn Bhog Arvmatic i drought solerani folk lines
VB4 Gobinds Bhog  Arcmatic medium drought talersnl ik lmes
VRS Dafdgun Arcmatic predium drought solerant fak limes
WE  Mons Bokm Typical salt \olerant tradstional lines groven in coastal regron
vaY IRA0 High vieldmg drought sensitive lines used in inezrn tcsd il
¥YBR T Typical sabmergence wiemnt shar (plan type) improved |
Vi (11T High viclding drougha sensitive lines used in intern stional irial
YR  CERIE High yieddizgg salt snleran |ine
YBIl  Baid Julu Typical drowght salerant traditional lines grown im drought prose aees of Hankura and Purulia
VBIZ  Sankar S Medism drought twlesant tradstional kine
YB3 Puosy Basmat Arematic fisg grained drsghl sensitive lise
VB Amrapsili Typical drought solerant improved lines growm i drossght prone area of Burdwan and Hocghly
YBIS  Rep Sad Typical Srought wlerant raditional lings groven i dronphl prosse an=a of Bankura and Panalia
VE 16 Goraly Highly droughi avoiding rice lines of drought prome region of Purulis, Bankwra and in Fharghand
VELT O rufimepon Wildly grown with aman rice m low land rice figids

samples were used using the following protocols:

10 seeds of cach rice lines (excepe O. rufiposgon) were
surfice sterilized with freshly prepared 0.1% {wiv)
mercuric chioside for 10 min, washed separately with
single distilled waier, soaked in distifled waler far 12
hours and incubsted on moist coton in Smm plastic
Petri dishes at 37°C in the dark for 3-5 days. The shaat
portions of 10 etiolated seedlings, 1.5-2.0cm in length
werg excised with a pair of forceps and homaogenized in
8504l of a nuclesr extraction buffer comaining | 5% (w/
vk siscrose, ShmM Tris-HCT {pH £.0), S0mM NaEDTA
and 2¥kmM NaCl, Homogeniztion was camied out
using pre-chilled (-20°C) montar and pestle placed on
ice. For O, rufipogen sultable amount of dried Jeal
sample were used as plant material.  The homogenate
wos centrifuged at 10,000 rpm for Bmin at 490 the
supernalant decanted and the pellet suspended in 7004
of 8 lysis buffer containing 10mM Tris-HCI (pH £.0)
and | mM MNayEDTA, The nuclei were lysed by adding
200l of B 10% {wv) solwifon of Sodium Lauryi
Sulphate and heating at 70°C for 15min in 2 waber bath.
The selution was gradually cooled 10 room temperature,
200ul o' a solution of 7.5M Ammonium Acetate added.
the suspendion mined thoroughly by repeated inversion,
incubated on ice for 2-Shours, and centrifuged at 1,000
rpm for |0min a1 4°C. To the supernatant, 800p) of pre-
chilled (-M°C) isopropanal was added, Incubated
overnilghl ab 4%, and the DMA upr::ipilﬂ:ul by
cenirifugation (10,000mpm, [0min, 49CL The DNA
pelbet was washed thrice with T0% cthanol, air drled and
dassolved in B0l of TE {Tris<HECT 10mb a4 pH .0 &nd

_Table 2: - Details of SSLP markers used in this study

Na:EDTA ImM) buffer by placing at 4°C for 1 Zhours.
To the &0ul of disolved DNA, Spl of & solution
comtamning Iug/ul of RNase-A (Fermentus Life Sei)
was ndded and the mixtare incubated at 307 for Wmin
in water bath, The solution was brought gradually to
raom temperatufe; the volume made wp to 400l by
addition of TE buffer and exwacied with an equal
volume (400u1) of Tris-saturaied Phenol: Chloroform
(1:1) solution (10 remove the prateins), The mixture was
centrifuged a1 8,000mpm for 8min at room tempetaline,
the aqueows phase removed and 1/10th volume of IM
Sodium Acetate solution at pH 5.2 was added. The DNA
was precipilated by addition of an equal volume of pre-
chilled {-20°C) isopropanod and incubation &t 47C for
1Zhrs. The DMA was pelleled by centrifugation al
10,00k rpen fior 10min, the pebler was washed thrice with
0% ethanol, air dried and dissolved in BOUITE. The
purified DNA  was  quamified by & UV
Spectrophotometer at 260nm. the concentration of DMNA
adjusted to 100ng/al, and stored &1 -20°C in 25u)
volumes, The quality of che isolated DNA was
asceriained by 0.8% agarose gel electropharesis and
Ethidium bromide smining fullowing Sambrook s af
(1989

Puariffcation and opdimization of DNA CORCERFRling

The amount of genomic DNA was quaniaficd al 260nm
spectrophatomesrically using the ahsorbasce reading
obtained for DNA sample of each rice variety, the
ofiginal DMA concentrations were determined  gnd
adjusted 1o 25 ng/pl

Primer seguence {K)

RM Location bl ifF Primer sequence (F)
P arker
RM 28T LChi 1 (AT FOTOAAGAAAGCATGGTAAATGS
RMEDES Lhr | {ATIHE FAAOTITOTACACATCOTATAC A
HM14]2 Chr | T FAAAGCAGOTTTTOC TOCTOD
HA10745 Che | (TATGS FTOACGAA TTOACACAC TEAG-
TACOY
RAM 0772 Chr 1 (CTTilE SGUACACCATOCAAATCAATGEY
REEOTRE Chr.1 {ATIIR S AGATGTOOCCTGATCTTOCATOGY

SCTCAGCTTGC T TG T GG T T AGY

FOOCGACCAOTACTACTACTAS

SOCCATOTGUAATG TG TCTTOY
FACTICACCOTOGOCAACATGGE

FCAGAAACCTCATCTOC ACCTTO S
SOATOGACCAGOTTGEAT-
TAACAGLT
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|"iEu.n:.'|' PAGE 'pl'.n:.lng'r.aph showing PCR products using RAMEIRY premer pasr

faeniificaion  amd  selecifon  of  svcrosanelieS58

Dfimers
Six tkghily Hnked S5R markers i the Safted positionding
at 0.8 o 12,28 Mb (Mohammadi=Megad o of, 2014
were selected from the available deta-bosed search
(hitpi/roowew, pramene.nrg’) for rice 55K markers as
dederibed by Akagi of af. (1996), Panawd & of. (1996),
Temmykh et f, (2000, 2001 and MoCouch et @f, (3002)
The details af the BM primers i given in mhle-2.

Microsaieilite/ 558 analysis:

55K primers were oblained Fom Entzgrated DiNA
Technolmgies, USA, DNA amplification was carried out
in 25ul volumes ming 200pl thicewalled PCR tubes
{Axygen, USA) im a thermal evcler (M), Research)
Each reaction mishme contained 1l of genemic DA
{100ng), 0.3ul of esch of the two primers {at a
concertration of |Dpmodeipl), 2.5pl of a 10X PCR
buffer, .75l of & 30mM MgCly solstion 0.2500 of a
23mM dNTP mixtare, 0200 (1 umit) of 2 3 umtpl Tag
DMA podymerase and 1930l of PCR-grade waier. All
the PCR reapgents were phizined from Fermentas Life
gel, USA. The thermal cyeling conditions far the first
cycle were 97'C for Smins, 55°C for Zmin. For the next
35 eycles the iemperatore fogime was 25°C for Imin,
S5°C for Imin, and 72'C for Zmin, The final exlension
wias ol T2°C Tor 1min.

Elecirophoreric separaiion ond winalizmion of PCR
piraducrs

MCR was conflrmed by a hordzomal chectrophoresis
svelem with 2.5 % apmrase (Himediah gel. The PUR
products were resolved by natlve polvacrylamide gel
electrophorssis (PAGE) following the protocol given in
Sambrook ef @f, {(1989) in a 6% polyatrylamide pel

Tahle 3. - Mimber of alleles mnd polymanphism in i
conten (FEC) valoo of stedicd Rb primers Gt |7 noe genno-

types

Marker Amplicon Noaof  PIC valae
size {bp) wlleles
RM1ZET 147192 4 LRG0
AR 166-230 b LT
RA{340Z 128-160 & 0.3
R 10745 i§2-200 5 s
R BOTT 120-38% k (iR 218
Fepd 1074 (ETE k] : [TREL]

= e

Prior 10 electrophoresis  esch  POR-products was
prepared with loading dye (0.25% xylene cyanol, 0.25%
bramophesol blug, 3% sucrose and 1 mb EDTAL
Efectrophoresis  was camied owl  in & wertical
eleclrophoresis tank (pel dze of 1demX1dem; Biotech.
India) in Tris-Borate-EDTA (TBE) buffer at 150V
supplied by a pawer pack (Biotech, India). The gel. after
electrophioresis, was sinined with Ethidium Bromide
(5pg in 200mi of Tris-Acetate-EDTA buffery for Hhmin,
washed thoroughly three times with 200ml ol dowbls
diggilled wnter per wash, and photograshed wsing o Gel
Documentation System (Alpha [nnotech Corparation]
The length of the amplifed DMNA bands {micrasatel e
albeles)  from  the differemi rice  gemofypes  was
determined with reference (o dhe [0bp DMA [adder
{Fermemtas Lifie Sei. USA) included in ike gel as size
marker with the Molecular Analyst Software

Seoring and analyils of microsatedlite dei
Photograph of the mbcrosatellite DNA profiles of all rice

varichies aguinslt seven primers were tnken for analyvsis
of penetle divergence among studied 1T ree genotypes,
The different alizles amplified form the penomic DNA
of the 17 roe gepatypes were iemified on the basis of
their size (base pairsk, A 10 matrix for the presence and
absence of all the albales in the genotypes wers pradisced
for the six S5LP markers. A pair-wise genetle gimilarigy
coefficient matsix between all possible pairs of the rlee
genotypes were calowlated from the |4} matrix using the
sofbware SPS5 10 according 1o the Mei and LI {1979
fallowing the formidla,

= 28N+ M),

Where 8 & the slmilarity coefficient, N is the number of
common bands between the two entries {i and j), snd M
ard Mj are the tdal number of bands for the entries | and
j- A dendrogram, besed on the prosiminy inatrix, wos

constructed  using  whthin  growp  linkape with the
simizstical sofftware SPSS 10,0,

Podymorphizm infoemation content, or PIC value, for the
S5LF markers was calculsed by the simplified formula,
PICi= | Hi“lhT”.l.

Results and Discussions

Ihe DNA fingerprint profiles of the sudied penonypes
were wged for asssssing  the genetic  diversity and
wlertilication of the individual geratypes.  The [INA
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Fable $:The pair-wise similarity matris obsained from the SSLP-derived M A-fingerprints arn-e‘rng.l.ljc 17 rice genolypes

T T T A TR G S TR T T T N T [ T |
1 I 021 @33 0d 03 N33 01 B3 036 028 o] it 023 BE  Gll nIF aqny
| [ 2% k22 020 03 023 1) O1E B3 odm mi mls a0 0i N
3 Lo B3% 047 042 033 0% 03 030 o3 pus DIE IR 022 0X 03
4 kIl 04 023 6l 038 43 007 025 03 B2 012 029 &
3 I 03E 03 063 026 0oX 027 o007 D2 0 0323 022 DA
» !B 02 03 026 020 027 027 025 016 036 04
L I 0 037 02 01 02 029 006 BE 0 019 Do
i | B3l 2 022 o041 033 0 033 03 DOF
> I 03 433 635 03 021 DIB 03 08
3 i o o013 G EIFOQIY DD
4 | 0 021 023 313 IS DIR
N 1 p27 o3} 03B kI 02
v | nix 0is 03l 0
L | 02% M 0325
a | 12 0.2
i | 018
17 |
|-Fokkali. 2-TRT2040, 3-Secta Bhog, 4-Gobindn Bhog. $-Danngwri, &Mons Bokea, T-IR50, B-TN1, 01138, 10-CSE2H, | 1-Baid

Julir, 12-Sankar Sail, 13-Puss Besmati, 14-Amrapaili. 15-Rup Sail, 16-Gorah, 1700 rufipapan

amplification profile of the 17 genatypes using RMEQSA
% given in figere-1. The number of alleles per SSLP
marker, the size rangs of the amplicons and the PIC
values of the markers are given in Table-X In the
present study 27 plleles were identified acress 17 rice
EEMOYpEs uding six rice microsatellite primers.  The
merker RM3417 and RMB094 produced maximum (six),
while RMI0T84 generatzd oily two alleles across the
studied genotype. The PIC value range from 0.114 to
943 with the average value of 0.722. The similarity
cocflicient (Table-3) ranges from 0.062% 1o 0.476. The
dendrogram [figure-2) constnucted using average linkage
within the group based on similarity coelficient showed
two mager clusters (A and B) and are minor clister (03,
Within the clusier-A, twe salt solerant lines (Pokkali and
sonn Bokra), two medium draughl tolerant indigenous
lirves { Seeta Bivng and Danaguri) and one improved high
yiedding line (IR-500 were included In the cluster-B
there were & number of traditional lines with high
dreught folerance (Gorah, Sankar Sail, Ameapalli,
Rupsail and Baid Julur), mediom drought  tolerant

Recaled Minisse: Clister Comine
o PO, S, N | SO - SNNILY | (TTOEE
SertaBhog 2 m—
Camayeri E
Mo Bolm & | -
Polkial 1
58 T
Ookinda Bhog 4 —_—
A58 @
Prasa Barut) |3
Baxl Jutar 11 T
Rigsd 13
Amnml 14 =
O i |7 — —
THI i
£ T S : _—
Oiesh [ [
[P 048 1
e o — |

Figure-2: Dendrogram of |7 rice genolypes using aver.
age linkage (beiween groups)

(Goblnd Bhag), high yvielding drought susceptible (Pusa
Basmath and TH-1) rice lines hnd been inclisded. The
most sgnificant candidate of this cluster is Opza
riffpogon which is wild rice relatives. The third cluster
{Ch ineleded two improved salk woleramt rice cultivars
(TRT2046 and TSRIE),

The PIC valoe of the marker RMB0S4 is the highesi
{0.943), which amplify AT repest whereas RM10764 is
the beat informative having a PIC value 0,114, This
permer (RMI07T64) also amplify the AT repeat,  From
this finding it can be concluded that in the studied
penotype the AT moif is more abundam within the
siadizd penetypes.  Both the marker (RR3094 with
RM3412) showed maximum allele (six) which amplify
AT and CT repeat respectively. RMI0TE produces only
tao allele which amplify one AT repeat motif. The
genatype CSR28 s the most diverse genotype amangst
the 17 rice lines used wheseas rufipogos is the least
diversified rice line included in this siudy,

From the similarity eoefficient and dersdrogram it can be
concluded that the Danaguri and Seela Bhog which are
indigenous aromatic folk rice lee of Bengal and can
tolerate medium exposure of drought are close relative
of each other, whereas the 0. rufipogon and 1R-90 are
disgtan, O rufipogon is 0 wild relstive of commonly
Erown fice (O sariva) where as IRS0 is o impraved rice
lines and develeped and release by ICAR. Though the
pokkali and Noma Bokra shared the same cluster with
oiher genotypes there distance is (.57, Thaugh both wre
related and dall ioleranes this diserepancy arise dug 10
less member of SSLP marker linked 10 salTal QOTL. In
the same way in cluster-B & mumber of quite unrelared
geratypes included which is also due 10 inclusion of
very few BM primers used for geroryping, This resuli
woudd be usefid 1o know genetic variation, population
WILETUG,  parentage  ussessmenl, pencme mapping.
Marker Assisted Selection (MAS), stock purity ete. of
different rice lines, This work may also be used as the
baseline information for undertaking any  breeding
program. As the studied penotypes 1% a heberogencous
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collection having salt inlerant, drought tolerant, droughl
susceptible und only salt wlerant RM markers were nsed
for mabecular peafiling, therefore the  dendrogram
constructed 18 least informative. The investigation would
be mare significant and useful il the number of S5LF
primers sparming all the chromosomes linked o other

different sireas woderanl TLs were included in the
sluky,
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