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Assessment of genome and genetic diversity in
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Abstract

Jerusalem artichoke (Helianthus tuberosus L.) is native of North America. The high-fructose syrups
derived from the tubers may be used primarily as sweeteners in the food industry, also for the production of ethanol
and be suitable for use as cattle fodder. There was no genome and genetic diversity information of this plant
species. Thus, the aim of this study was to analyze the genetic diversity of H. tuberosus germplasm collected from
the USA, Germany, France, Russian Federation and Canada using Inter Simple Sequence Repeat (ISSR) technique
with primers containing microsatellites which are ubiquitous in plant genomes. A total of 24 primers, containing
different Simple Sequence Repeat (SSR) motifs, were tested for potential amplification. Six primers produced 552
repeatable bands in the range of 200-1500 bp, of which 344 were polymorphic PCR products and 47 variety-specific
bands whereby flanking sequence 3' anchored primer gave more ISSR-PCR products than that of 5' anchored
primers. The ISSR profiles of H. tuberosus generated by (GATA)2 (GACA)2, HVH (TCC)5 and (GA)6 YT primers
showed that these repeats are abundant in the H. tuberosus genome. This genome which distinguished high tuber

yield accessions from the others and also separated cultivated accessions from wild H. tuberosus.
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Table 1 H. tuberosus accessions and their the origins used in this study

No. Accession Germplasm collection Origin
1 HEL 68 Germany Germany
2 KKU Ac o001 -

3 AMES 2729 North Central Regional Plant America

Introduction Station Iowa State University, USA.

4 HEL 335 Germany Germany
5 JA 102 Plant Gene Resource, Canada Germany
6 HEL 65 Germany Germany
7 JA 89 Plant Gene Resource, Canada France

8 HEL 66 Germany Germany
9 HEL 324 Germany Germany

10 JA 67 Plant Gene Resource, Canada America
11 JA 81 Plant Gene Resource, Canada France
12 JA 38 Plant Gene Resource, Canada Canada
13 CN 52867 Plant Gene Resource, Canada Russia
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Table 2 Primer sequences with total of amplified ISSR markers obtained for KKU Ac 001 accession.

No. Primer nucleotide primer annealing number of Size of bands
(5'> 3" size (bp) temperature bands (bp)
0

1 KEAN1 BDB(TCC) 18 45 0 -

2 KEAN 2 DBDA(CA) 18 45 0 -

3 KEAN 3  HVH (TCC), 18 45 8 300 — 1000
4 KEAN 41 (CAC) 18 45 0 -

5 KEANs5 (CA) G 17 45 9 300 - 1300
6 KEAN&6 (GA) YT 18 45 4 300 - 800
7 KEAN7 (GA) YC 18 45 4 600 — 1100
8 KEAN 38 (CT) RG 18 45 0 -

9 KEANo9 (CA) RC 18 45 0 -

10  KEAN 10 (CGG), 18 45 0 -

11 KEAN 11 (GATA)2 (GACA)2 16 45 11 300 - 1500
12 KEAN 12 (CTC)10 30 45 0 -

13 KEAN 13 (CAC)4 12 45 0 -

14 KEAN 14 (GT)6 12 45 0 -

15 KEAN 15 (GA)Q T 19 45 6 500 — 1000
16 KEAN 16 (GA)Q AC 20 45 0 -

17 KEAN 17 (CA)8 RT 18 45 0 -

18 KEAN 18 (TG)8 RT 18 45 0 -

19  KEAN 19 (ACC)6 18 45 0 -

20 KEAN 20 CRTAY(GT)9 23 45 0 -

21 KEAN 21 RATYT(ATT)4 17 45 0 -

22 KEAN 22 RAYRATAY(GA)7 22 45 0 -

23 KEAN 23 (GA)3 A 19 45 0 -

24 KEAN 24 GATCG(TAGG)6 TAG 32 45 0 -

B=G,CorT,D=A,GorT,H=A, CorT,R=GorA,V=A.CorG, Y=CorT



UAUINBAST

UM 34 adui 2 wew-Hgwen 2549 131

200 19 1100 gy lwsiues KEAN 7 ((GA), YC)
WD FNANRALDUALSULANINNATIUIN 64
A« A . °
woy woudduwenidu polymorphic 3MUIU 51
woU JUAITNIN 400 119 1200 gL UAZ KEAN
15 ((GA)Q T

3 a A & lil )
31U 86 Wau lapdunudiduienidu polymor-

s & a < v
1IN (iLﬂT]Z%LLﬂU@]L?JuL@vL@

phic 31w 60 LAL VUWIATZKIN 500 119 1000
diu sl,umjmadvlwsma%ﬁlﬂu dinucleotide motifs
woinlwsiwesfdenvesseuiy 1w CA a9z
WalFHANRALAUALEWE (107 waw) ¥Andn
wovaswelilwiinasndtuessduiy  GA
(64 #9 86 way) wazdowudnitlwiuesfiin
tetranucleotide motifs  W1TDIKHANRALALA
\Butannd AU 120 UDU TDININNAD
wswosfidu dinucleotide motifs  wnTalH
NANRALDLALEWEIIWIW 64 119 107 WOU WAZ
wswesfidu trinucleotide motifs  1wnTalH
NANRALDLALEWLEIIWIN 98 WDU
Woupnlwsiwasooniilu 5’ anchored, 3’
anchored W82 nonanchored WU’iﬁleSLua%ﬁLﬂu
nonanchored  NNIDbRHANAALOUALEULE LS

J A 1 ea & ’
FIWIMNINN @ (120 ¥aL) lwsiwasndu 3

anchored WNTDIFNANAALDLALEWDTIUIN 64
9 107 wow luvaedlnswesu 5 anchored
WD RNANAAL DU LS aTanN AW 98

193)8]

N13531A31A BRI VEINARAZ TN
a & A o 'Y
wouUALSwLaN “aLAsIZila

ganldnannndriseuy luiluwves
“3iTendac i wase mﬁuﬁ:ﬁl,mn@mﬁm:
fnadaflulni (phenotype) vas 9siiFiasiu o
INMTANEWLINEIOULY VBILNIUAZIN 13 18
wWug (a1397 1) Gawuandeiu 3naa
1 A & A\ILQ/ s 6
LANGANIVAILOLALDULENLAINNNNT  JLATIZH
fewnaia ISSR-PCR WuIlwIiuas KEAN 6
(@A), YT) W17 TaLaTzRLaUdALAuLeN
° 1 o ¢ . g
FUNIZ6D 1wARY (variety-specific band) 289
| a A = o« & A
wiuazdu unn ady 3 wWug (nwh 1 B)
1étun wﬁuﬁ AMES 2729, HEL 324 Waz JA 81
Tapdvuavaiwuddualzunm 610, 290 WaZ
1 o as [ =) a d'
265 LU AWEGL wazllwIiwasan 4 wia 0
N0 TIATITRLDUALAULEN T NZED 18

wuuniuazu "ovuiau 9 lau lnsies KEAN-

Table 3 Polymorphism exhibited by ISSR primers in thirteen accessions of H. tuberosus

Primer annealing Number of monomorphic polymorphic Percent of Size of

No. Primer nucleotide size (bp) temperature bands bands bands polymorphism  bands
(5" => 3" 0 (bp)

1 KEAN 3 HVH(TCC), 18 45 98 52 46 46.94 300 — 1100
2 KEAN 5 (CA)G 17 45 107 39 68 63.55 300 — 1400
3 KEAN 6 (GA) YT 18 45 77 52 25 32.47 200 - 1100
4 KEAN 7 (GA) YC 18 45 64 13 51 76.69 400 — 1200
5 KEAN 11 (GATA)(GACA) 16 45 120 26 94 78.33 300 — 1500
6 KEAN 15 (GA)T 19 45 86 26 60 69.77 500 — 1000
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Fig. 1 Electrophoretic pattern obtained with ISSR markers. (A) Primer KEAN 5 (B) primer KEAN
6 (C) primer KEAN 11 and (D) primer KEAN 3 in thirteen accessions. Lane 1-13 are
accessions of H. tuberosus as list in table 1. M is100 bp DNA ladder plus (Fermentus). Allows

in B and D present variety-specific bands.
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Table 4 Similarity index of H. tuberosus accession using ISSR markers

Accession

1 2 3 4 5 6 7 8 9 10 11 12 13

1. HEL 68 -

2. KKU 001 0.787 -

3. AMES 2729 0.472 0.472 -

4. HEL 335 0.694 0.886 0.481 -

5. JA 102

0.745 0.907 0.520 0.929 -

6. HEL 65 0.623 0.623 0.455 0.604 0.615 -

7. JA 89

0.667 0.818 0.510 0.756 0.773 0.577 -

8. HEL 66 0.760 0.913 0.491 0.851 0.870 0.667 0.787 -
9. HEL 824 0.542 0.492 0.441 0.500 0.483 0.525 0.475 0.532 -

10. JA 67
11. JA 81
12. JA 38

0.618 0.618 0.431 0.600 0.582 0.625 0.574 0.603 0.655 -
0.589 0.589 0.456 0.660 0.642 0.569 0.545 0.576 0.500 0.567 -
0.549 0.612 0.490 0.625 0.638 0.528 0.563 0.596 0.564 0.527 0.527 -

13. CN 52867 0.604 0.667 0.463 0.585 0.627 0.554 0.620 0.679 0.533 0.525 0.475 0.702 -

0.25 0.5 0.75 1.00

Genotype

HEL 63
KKU 001
80 HEL 66
65 HEL 335
JA 102
JA 39
JA 38
CN 52367
HEL 65
HEL 324
JA 67

15

Fig. 2

JA 31
AMES2T29

Unweighted pair-group method with arithmetic average (UPGMA) by WinBoot showed the
relationships among thirteen accessions. Numbers at branches are bootstrap values (%)

generated after 1000 replications.
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