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Abstract

Advanced breeding matenals and comumercial cultivars that possss a number of economically impartant
annbutes are 2ood poxntial buikling blocks of & tresding program, Their efficient atilization, nevertheless,
depends o the knowledge of the genetic distance existing between them. A total of 15 potato genotypes
consisting of 11 advanced breeding clonal materials a1 muln-locstsonal performance trial stage and four
Ethiopian converted commercial cultivars of European origin were evihiated using the molecular marker
called Simple Sequence Repeat (SSR) or microsatellites to determme the genetic distance betwesn them. Three
primers anking 1o the gene associated with the potato wound-usduced genes WINE and WINZ and starch
synthase were used 10 detect for varation i repeat length, The three primer pairs did reveal polymonphisin,
detecting between four and six abiedes at each locus Of these, two gave rise 10 complex bund palterns,
suggesting that multiple polymorphic loct were being mmpldfied using a single primer pair. Consoguent]y, 74
chearly scorable bands were recorded upon which a diversity index (), & genetic distance matvix and cluster
analyvsis were perfarmed. The betrozygosity values ranged from 0.63 10 0.32. Samilarly, the genetic distance
matnx ranged between 0,25 through 0.89. The lowest genebic distance was observed for the genotypes CIP-
337676.24 and Yolcha whilst the maximal distance was between KP-90134.5 and CIP-387676.24. Phenetic
analysis of the derived information allowed the construction of a dendrogram depicling the genebc distance
between the studied genotvpes. Conseguently, two msin clusters and tiwee singletons were formed. The
potential of microsarcilite markers for genehe distance analvsis and parental material selection s discussed in

the light of these results,
Introduction |effect of environmental and manggement
|practices on morphology {Smuth and Smith.
1992) and the few or low level of polymombism
¥ Tatineni et al.. 1996) of mogohological markers
linited 1he wse of numerical taxonomy to
lmeasure the genetic diversity and relstionships

The improvement of any crop species is
facilitated by the intreduction of novel genes for
agranomic trails such as yvield, as well as

trarts such as pest resistance and abiotic stress
tolerznce (Senior et al, 1998). These genes are
most commonly eleaned from the peimary gene
{aool of the crap species of inierest. Advanced
breeding materials  that  possess  many
economically imporian annbutes are among this
primary gene pool and can be used o the
improvement of @ crop species. An efficient
util:zation o f these genetic resources, however,
idepends on the knowledge of the genetic
kistance between them. Information on the
lcenenc distance amwng lines selected in a

ing proyram helps to avord genetic erosion
land thereby imgrove both maintenance of
lavailable genetic diversity und management of
[genetic respurces {Geodman, 1994)

|A combination of morphological and agronomic
kraits has been used and continues 1o be used to
tncasure, deseobe and clossify the geoetic
Hiversity of wild and cultvated plants and
distinetly idennify coltivars (Hawkes, 1994), Thx

lin 3 reliable manner. DNA polymorhism assay
|for macker assisted plant breeding, genelic
Imagping.  germplasm  manggement.  and
linvestigation of genetic diverpence has become
lan impomant tool in recemt years. Various
lgenetic marker svstems and their related
technigues are also available {Rus-Kortekaas et
lal,, 1994). Although genctic markers are ideal
{for measuring  diverpence  between  lwo
lecnotypes. the existing peocedures have several
limitations. For examnls, snzymas are availahle
lonfv for a Limied number of loei and are
linfluenced by olamt develgpment (Desborough
land Pelogum. 1968) while thar af restriction
|fragmen lengsh polymorphisms (RFLPs) require
Irclame!,v large samples and take several davs to
lexamine (Gebhardz et al.. 1989)

ISimilarly. random amplified polvmorshic DNA
WRAPD)Y analvsis lacks the desired sicingeocy
WDemeke e al. 1993). As 2 result these




SSR= have been cbwerved i burley and
Chi (Wieising etal, 1991 ), grapes
ot 3l 1993) row (Zhao and Kecher, |

(Margaste and Olivieri, § 995, tome
{ etal, 1944}, and troes
ant 1981). Veilloex  al (1995)

- used S5Rs w0 chamckna: aber-
dernved plaus of o dipioid pouts  dumes
Varighility soalysis of SSEy saarker sysoan on
" Tariksley. 1993). and lecnucs (el and Eckoer,

1) Irediianed 1os ten Sold moes varsslity than

RFLPY Wertnan and Kresavich (1999) >
Bt polymerphiam 14 cumaiveat with

={afelx




DNA Extroction

DINA was extracted from fresh young tissues
Lused on B modfed monocot proscol of
Edwards e af. (15911 Yoeng plan: keaf tissue
collecond from one plamt of exch chone was
wed 1w solee DNA  for  flagerprinting
aralyss. Tosue was frozen with  bgud
mitrogen and grooad indo 4 fiee powder wsing a
rontar wod petle. Ten mil of extraction buller
M Tras-HC pE8; 025 M EDTA and 20%
ADS) was axdded %o rach samplke and then
pcutated m 65 "c for beif an hour with
tiverscn every ten marmles, Siercafier, | =
oyl methyl ammeanm beomide {CTAB)
C10% wiV) and 2 ml 5 M NaCl were added w0
Do homogenne aad incubosed for o Burthes
Todr with gensle aginoton every 10 munuoes.
Chierolomm.-iscemyl alcohok (24:1) extractions

ESR characierization

PCR was camad i 2 tosad rescthon volume of
35 k. contaming 2.5 pl. 1 0x POR befler (20
oM Trs BOI (pH 3.4), 50 mM KCE, 2.5 mdM
MeChL [ enit of Tag DNA polysseraie
tOibea), 10-pica mole (0.3 pM) of each pewmer
(fshle 2) and 20 ng template DNA
Amphfications wew performed » Hybasd
Swermal cycler wing the iollwm'm
o cycle of & min desatieation at 95 “z, 40 e
sanealing at 55 ‘¢ and 2 min extension = 72 'c
'S cyches of 20 sec denateromon & 99 %, 40 s
anneating 3 35 %, and 2 min extension 2 72 %c

fllormed by 2 fimal extermion 3t 72 °z for 4 man

unplicurs

were separated k2 8 verucal L% PAGE gd in
IXTAE buffer an 70 V for B Dowrs Afer
chocwophoresis, the pd was suained wih
cdudum deomide aed veualized by UV
umiroman,  The DNA  proflles  were
vocumentad aad scored mamually by assigning
wovalue of 1 fur band pecscece and 0 for basd
ihssace. The soorss of basd prosence o
shecnce were wad 1 cakElate 3 paitwie
perenc datzoce mams wemg e Ecubdean
vemance formsla of Bxcoffier o af, (1992).
E = n[ 1<, /2]

Where, I, agtzals the rumbser of shared
Darads e n eguaks tee sl suder of

Sebil ¥OL 18 U

wery performed & room  temperatire with
centnifuganon a6 L0 000 o for 15 minuses %
remove peotens. Afier cenrifegation the
DNA was preapitated by the addition of 2
volumses (wv) of ethomol and sioeed o 4 %
The peecipitated DNA was spooied ml
Wvﬂ%e&mﬂbm\-m
salt before redissolving i serile  double
disilled waner and sieod a1 4 ‘C. DNA
crcmirdion was  otimated  wng UV
spoctophotamciery. Then te DNA solation
wo dikuled %0 2 it coscertralion of 100
ng ¢ L' and soeed 4 T Finally the
imegnty and concermration of he DNA we
confirmed by agarose electrophoresis and
vissalized with ethadiom bromede mocer UV
hght.

banding poskions. Fimlly 2 phenogaam
wmmansng the gemetc dissmce between the
grootypes studied was construcoed based on
$e most commonly wed chstenng slgocrhm
of urmeghted parr-groop method wimg an
anthmetic average (UPOMA) chinter arabos
of he gt dissnce mony by Nuamber
Crurcher Statitical System Sor Windows
(NCSS 2000). In tml o (=132 o 1085
plirass coempansoas wers made of the SSR
DNA products cbumed from the 1S
senctyper. The devel of plymorpliom oftach
owx was 3l competad weng the penctc
diversty index funmls of Nei {1973) end
Shwmmofaaf(lm

=1 o %, where NC 5 polymompiee
mfwmnmtudnulhlfnqumyn(
e I SSR allele

Results and Discussion

The theee ~microsatedlie pomer pairs (Table
2) have assalified Beewoon fure and six alkieles
o cach oF e polymsepind Yoci, gviag rise w
heterozygosity values of betwess 063 10 0352
Average valoes %or sumber of alidey =nd
hetrozygosity were $ and 071, respectively
B ol M clearhy sconblke tonds were
recorded. The nember of amplified products
observed ranged between rzero o 10 ot e
(TGAAARIATAY locws, 7zro tn aghl o Be
(TCAC)ss and




w Setx) VOL 11
anen  of genenks  divesgenee,  and
perenl line selection.
2ev0 % 12 at ((TCAC){CTEm losi for the
praiypes This peocedure is very Reterences
iled for all of the 1S geo exambed Ak, M S, Bhagen AA ard Cregan,
ersdy valuss of 061, 0.67 and O.52 were , P.B.1992. Lengh podymorphissss
; o fiw B (TGAAAR (ATAMW, slimple sequence sepest DNA n
(TCAL)m .(CTTin wmd (TCAC)n SSRS, soyebesn. Genwnics J32:7331-
pectively, among e pmonype tested. 1139,
SY— .mgdu.m:hn:_ Heckrean j_s_.)aWeba.I.le“
the cpamned gpmotypes  hased : Survey of hemas e
TNIY "' muumh' m‘m
NCSS| (2000) wes ssed  ©  gredecs enowiics ! 2: 677680,
dendroprans shown in Figere | telow. Tie oo, D C, )R Thomas, X.0 Lintle,
sasord For The groepisgs obtaaied are noe KR Dickson 1 D
ol tmnmay-tlm-n_v 'm,;\.m
DN ‘he- geacke . pedigin 2. WS o) md M. fUnso. 1988 Mecdee
: srnotypes The estimated gesetic Aesdy Rey. 18:24588)
betwzen the genotypes basod oo (e ' P, Maye, MM,
Moez ilite Joci was 25-89% (Table Yohm. ). Doque. MC,
3). diance leveds are almest centalnly Mglesiag, C., Bomi '
the reshit of the Ngh polymarphiom revealsd W Krwsovich, . and
by mikmosnellives ar each kous and e Kochert, G. 1999, Lisng
i uken % slyse the dan, which ) microsatel e, isorymes wud
i ! %ocig each alicle as 4 umigee AFLPs to evalisg gemese
: Tre Mowe & pamiculady selevans diversity and redsndaey =
shace asoctragion  outeesder calt the cassava core cotlecnarans
i Soubd cottan betwees aae s Sour 10 Jesemss. O esedalrmss of
feveds silelcs ox any ooe hocus. Heonce, there ‘rerkers io
may B4 60 0 m Arferent alelen withie e e goerep Lo
pme sdhed In coscluson, Iwo mam collectiuns. Wl Brasfivg
<l =d three -iwa-: ;;n formed The 1263:273.
lowest gposue datance, 025, was obwervod T Xawehk, L Maed © *
2% the commmercal callivar Tolcha and Lynch. DR W)
e ool bresding choce CIP3STHTO24 Wentificonon  of  jowo
G e Dasurm geaetic Ssiance of aultivaes and clomal vanares
Q85 v observad Detwren U odvanosd hy rendom snpided
enctyges KPSOIMS snd CIPISTOTO 24 pofyrmambie DNA - znalysic
Wochogha, CLP- 88425 13, Mu..".cm A Pod. 70 S6£-570
ISTENEI0 ard Mepogesha were <lgmisred Destorragh, 5. 3nd S 1 Pelogun.
wnder Uk frst cusie while XPSOLISLY 1908 Petato e
CIPAT676.24, Tulddu, XPSOIORS, Gaset, idenification %y us of
CIP3SP7013  end CIP.JATGT6S  goou deconbiocctc  pattanss nl
under be second clister. KP501345, KP. tuber prosess ael eneymch
G0154.3 tmd Awash wese dstantly separied Ave Prodars J $5:220-229,
from rest genocpes, Heoew. 3 chear Matech, W F_ 10, Madler, RCL Stezn,
distancy Is cbserved berwren e geoocypes in ) M. Merdans, D . Dosstom, R
o beeedng peogramn. This & um shows de Nahf, A, Groas, DL foyex,
relevande of geacac distance sudwes for de M Wesicd, R.0. Dralge. A
puso of marker asusied n m m. LD S N
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[able 2. Mherosatesle primer sequences used, number of aleks, rangs of allle 528, and e pana dhversity oblained in (NS study

Nate  Assocaled gene Simple sacuance  Primer sequence (5-3) Nunber ofaleles  Gene dversly  Range of el s8  Tolal numoer
Repaat dolocied (%) of llles
sc0red
SIVAN  Potalo woundénduced ganes  (TOAAAIZIATAYS  TGTTGATIGTGGTGATAA 4 063 <100~ 400 by 19
126 WINTandWIN2 TGYITGGACGTGACTIONA
§1S142  Slavch synihose (TCACH TCTCTTGACACGTGICACIGAME 6 082 <100 - 500 by 3
YCACCGATTACAGTAGCGCAAGAGA
818143 Storch synthase (TCACH(CTT)n , TCTCTTGACACGTGTCACTGAMC 6 067 400 - 700 bp 2

TTGCCATGTGATGTGIGGICTACAA
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Fig 1. Dendrogram constructed with Unweghted Pair Group Method Using Arithmetic
Averages [UPGMA) clustering akgorithm fram the pair wise matax of genetic distanca
among 15 polato genotypes,
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