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Characterization of gluten genes of Georgian endemic wheat
for sustainable wheat production
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Analytical Procedure — Technical approaches
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PCR detection of LMW glutenin gene in wheat

11 12

PCR analysis with primers A. glu83f/r(1-5), glu99f/r (6-10); B. glu93 (1-3), glu109 (6-10);

C. GLUf/r-(1-4), GLU1/2-(5-8), GLU3/4-(9-12)

Samples: A. B. 1, 6. maize flour; 2, 7. wheat flour; 3, 8. soybean flour, 4, 9. barley flour; 5, 10. water; C. 1, 5,
9. wheat flour; 2, 6, 10. wheat grains; 3, 7, 11. wheat seeds ; 4, 8, 12. water;

* New efficient DNA markers of wheat and barley glutenin have been identified,
such as 93 bp, 99 bp and 109 bp PCR fragments of the LMW glutenin gene.

* A PCR-based marker, namely 83 bp fragment of the wheat LMW glutenin gene
has been identified as a specific DNA marker for wheat glutenin.



PCR Detection of Glutenin gene in modern and endemic species of wheat

M 12 3 4 56 7 8 9 2 34 5 6 7 8 9

" 99 bp 93b
= _ p

100bp ;g——-———————-

Primers glu 99f/ Glu 99r Primers glu 93f/Glu 93r

Wheat grain Samples:
Chelta Zanduri- endemic; 2. Dika- endemic ; 3. Tbilisi 15-modern
4. Gvatsa Zanduri — endemic ; 5. Colchic Asli - endemic
6. hard black wheat —modern; 7. soft white Ipkli -modern
8. Unknown wheat grain; 9. Water;

1.

RESULTS:

PCR products Glu 99 and Glu93 were produced in about the same amount for all wheat species except of
relatively fewer amount of GLU 93 PCR products for endemic Colchic Asli (5)



PCR Detection of Glutenin gene in modern and endemic species of wheat

M1 2 3 456 7 8

259 bp

T ememes e e

Primers Glu83f/Glu83r Primers Glu109f/Glu109r Primers Glu259f/Glu259r

Wheat grain Samples:
1. Chelta Zanduri- endemic; 2. Dika- endemic ; 3. Tbilisi 15-modern
4. Gvatsa Zanduri — endemic ; 5. Colchic Asli - endemic
6. hard black wheat —-modern; 7. soft white Ipkli -modern ; 8. water

RESULTS:

* PCR with primers glu 83f/ Glu 83r produced about the same amount 83 bp fragments of Glutenin gene for all species but
endemic Clelta Zanduri gave relatively fewer amount of products , moreover endemic Gvatsa Zanduri did not produce any PCR
products.

* PCR with primers Glul09f/Glul09r produced about the same amount 109 bp fragments of Glutenin gene for all species, except
of relatively fewer amount of PCR products for endemic Chelta Zanduri and Dika.

* PCR with primers Glu259f/Glu259r produced about the same amount 259 bp fragments of Glutenin gene for all species,
however endemic Gvatsa Zanduri produced very few amount several PCR products of 259 - 350 bp size (4)



PCR analysis of processed products

i 2 E 5 6 7 8 9 M 10 11 12 13 14 15 16 17 18

93 bp 300bg 99 bp

PCR analysis with primers A. glu83f/r; B. glu93 (1-9); glu99f/r (10-18); C. glu109f/r; D. GLU1/2.
Samples: Bread baked at 180 C for 30 min (1, 10); 40 min (2, 11); 50 min (3, 12);
pasta type-1 (4, 13); pasta type-2 (5, 14); pasta type-3 (6, 15); pasta type-4 (7, 16); wheat flour (8, 117);
water (9, 18)

DNA markers glu83, glu99 and glu109 were found to be the most effective for

glutenin detection in baked bread and pasta products
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