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Table 1- Geographical situation of the collection areas of Sumac leaf and fruit.

Area Population Latitude Longitude Altitude
1 () o, Olmsl i 37° 12! 44° 57! 1727
West Azerbaijan (Kechaleh)
2 (OB 6,3) o Obmgl 3 37° 18 45° 60' 1533
West Azerbaijan
(Darreh-Khan)
3 (55 053) o8 Olml3l 37° 16' 45° 80' 1623
West Azerbaijan
(Darreh-Nejh)
G —nl ) 3 obulsl 38°59 47° 23' 1190
East Azarbaijan
(Agboraz)
S (Gus—Ohlus) 33 0bul,st 39° 02 46° 50' 860

East Azarbaijan
(Vinag)
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Figure 1- Chromatogram for one of sumac fruit sample in the negative electrospray
level. (A) Chromatogram related to identification of Malic acid using MAS database. (B)
Chromatogram related to identification of Protocatechoice acid. (C) Chromatogram

related to identification of Coumaric acid.
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Table 2- Selected ISSR primers for evaluation of Sumac genetic diversity.
oold SHLT S Cisge Vo0 ST es pS Jig S5l dlast gbes
Number PZf)I;l:r 6 S 5" to 3" sequence of primer (51 8 lw a>53)
Repeated Annealing
motif temperature (°C)
1 UBC809 (AG)8G 5-AGAGAGAGAGAGAGAGG-3 46
2 UBC810 (GA)8T 5-GAG AGA GAG AGA GAG AT-3 38
3 UBC811 (GA)8C 5-GAG AGA GAG AGA GAG AC-¥ 49
4 UBCS816 (GA)8T 5-CAC ACA CAC ACA CAC AT-¥ 50
5 UBC823 (TC)8C 5-TCT CTC TCT CTC TCT CC-3 48
6 UBC826 (AC)8C 5-ACA CAC ACA CAC ACA CC-3 50
7 UBCS834 (GA)YT 5-GA GAG AGA GAG AGA GYT-3 50
8 UBC835 (AG)8YC 5-GA GAG AGA GAG AGA GYC-¥ 52
9 UBC841 (GA)SCTC 5-AG AGA GAG AGA GAG AYC-3 52
10  UBC842 (GA)SCTG 5-GAG AGA GAG AGA GAG AYG -3 50
11  UBC854 (TCO)8RG 5-TCT CTC TCT CTC TCT CRG -3’ 44
12 UBC856 (AC)SYA 5-ACA CAC ACACACACACYA ¥ 44
13 UBC857 (AC)8YG 5-ACA CAC ACA CAC ACACYG-¥ 40
14  UBC864 (ATG)6 5- ATG ATG ATG ATG ATG ATG -3 42
15 UBC866 (CTC)6 5-CTC CTC CTC CTC CTC CTC -3 53
16 UBC867 (GGC)8 5-GGC GGC GGC GGC GGC GGC -¥ 39
17 UBC890 VHV (GT)7 5-VHV GTG TGT GTG TGT GT -3 52
18 B (01) - 5-GAGTCTCAGG-3 27
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Table 3- The values of descriptive statistics of phytochemical characteristics in studied

sumac populations.

Sl o o pKilee N ST Sl oSl S
MS) o gy (Maximu (Minimu (Mea (Characters)
B
m) m) n)
(CV)
Coredr 093 Corer G
Within Between
population population
753339551 7544230237 80 160383 43 26843.1 el oI
(Maleic acid)
[T
!'!={: ‘:‘9—{'}.—1
28726697.12 18979471.63 95 26676 0 5027.33 S S 55
(Protocatechoice acid)
"Z)\\ OH
‘ =
Q.
OH
12114302.42 59275941.99 98 18294 104 3767.1 (Cumaric doul 5l 58
acid)
A
/[\/\, ]/ 2 oH

HO

CV: Coefficient of variation, MS: Mean-square
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Figure 2- Frequency distribution of studied phytochemical characteristics in Sumac
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Table 4- Analysis of molecular variance of 5 Sumac populations using ISSR markers.
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Figure 3- Population structure analysis of 75 Sumac genotypes (from 5 different regions)

into 2 sub-populations using data of 132 amplified loci by 18 ISSR primers. Digits on
horizontal and vertical axis show individual number and individual affiliation coefficient

to each cluster, respectively.
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Figure 4- Banding profile of 30 Sumac genotypes using UBC867 ISSR primer. The
position of band with 900 bp weight with significant association by malic acid
production has been presented.
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Table 3- Identified linked markers with phytochemical characteristics via association
mapping in Sumac populations.
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R2: Coefficient of determination
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Abstract

Sumac (Rhus coriaria L.), recognized in Iran and other areas of the Middle East as a very
popular flavoring spice, contains a wide range of medicinally active components including
organic acids, phenolic acids, flavonoids, anthocyanins, hydrolyzable tannins and terpenoids.
This plant species has suitable divergence in North West of Iran. In present research, samples
of leaf and fruit of 15 sumac genotypes from each of 5 regions in north west Iran were
conducted to fingerprinting using ISSR markers and also measuring Malic acid, Cumaric acid
and Protocatechuic acid using LC-MS/MS. Inter population genetic diversity was higher that
intra population variation for malic acid and Cumaric acid. Study of population structure of 75
sumac genotypes using 18 ISSR primers data including 132 ISSR markers and Structure
software have divided them into two sub-populations. Results of association analysis revealed
that markers including UBC867, UBC801 and UBC864 have significant association with
genomic regions controlling Malic acid, Cumaric acid and Protocatechoice acid, respectively.
Markers which identified in present study could be applied in sumac breeding programs.
Key words: Association mapping, genetic diversity, LC-MS/MS, Sumac.
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