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Abstract

A laboratory experiment was carried out at Genetic Engineering Department- Agricultural Research Directorate/ Ministry
of Science and Technology for the period between March 2019 and May 2020. The aim was to characterize the gene
expression at different rates of drought stress. Stem cuttings were cultured in MS medium which contained three
concentrations of Poly Ethylene Glycol (PEG) as a stress factor (0, 0.5 and 2.5 %). Differential Display Reverse Trancrptase-
DDRT was applied to study the genetic markers related with drought tolerance by using 6 randomized primers (B5, D2, E12,
F12, Q16 and H9). The experiment included seven genotypes of potatoes, four of which were certificated in Irag, namely
Arnova, Burren, Provento and Riviera and the rest were brought from the International Potato Institute in Peru which are
58, 60 and 67. All primers (6 primers) gave a polymorphism, with a total of 101 bands. Maybe this indicate the existence of
gene expression in plants that subjected to drought stress. The primers varied in number of bands, the lowest number of
bands were in D2 which gave 15 bands while the highest number of bands (18 bands) were in B5, F12 and H9. A number of
bands of all primers studied were observed in plants under control and drought stresses, indicating the possibility of these
DNA fragments involved in drought tolerance.
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2.12 767 1.84 529 2.00 256 D)
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1.99 323 1.88 345 1.98 297 60
2.01 384 2.03 217 2.00 203 67

*Concentrations of RNA in ng/ul at three levels of PEG were within acceptable ranges. Purity values of RNA were closer to
two. This is considered as the efficiency of the method used to extract RNA.
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*Results in table 2 indicate that all primers gave a percentage of polymorphism that reached 100%. The highest percentage
of discriminatory power and primer efficiency were recorded in the reaction of primers B5, F12, and H9.
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* Among the products of the PCR reactions of primers, it is observed that bands disappear and appear in Arnova
plants growing under water stress compared to plants growing under the control treatment.

4 Iraq J Desert Studies ® 2023 « Vol. 13 e« Iss. 2



Noor et al. 2023
s il
s dla @l (25 12 8y5e) (5228 255 16005 100 oo s iiall JaSall L) as solsd) Jelis die a3all alaal) i)y
5400 aaall Los B5isaldl elal 31 PEG %2.55 0.5 Sl 2l igiss g A3l Alelea b dualdl) lilall 3 o AbLaia

gl L) aaes (B Bagase aial) pues il D2 ol g (20l g5 350 anas dais E12 toalily (5326 =55 10005 800
13005 4005 300 5250) ai 4 5 (28 293 600 5300 anny) gaims (522 £33 4005 3005 100 annd) aia 3 Cizng
LDy Gldall Jaad ddeay p3all @l 2e Jlaal I uds Les gl HO 5 Q165 F12 tsalsll (3 bl paan b (5306 293
(sl paend PEG %2.5 5/ 5 0.5 (gonn (13 Jaws (3 Lualill bl 3 layselay d5lial) Alalan b dalill bl 3 i il
alanly 5asls Lejng (g2el8 255 16005 7005 6005 4805 350) BStsaldl o ais eed Cijgls 38 «Q165 D2 okl elialy
Ll LS L aliall Jasty ajall ells Lalg) Adlaal I judy e sl e HO 5 F125 E1250l5il s2e 53 450 5 200 5 500
G (3 Ty (B Al @lilall &) PEG %0.5 e (gons 36 dany 8 dualill bl 3 aial) e & dlus) @l ¢

D2 o) bty dusg paal) es3lsll paend PEG %2.5 e

(bp)
2000

.

L

500

HITLEE

nmo
1111 &
R
1N

NN

Nt
—
——e
-~ —-
—_—
-—
—
p—
L —

100

100 bl Gall :Gaad) ) Sl a1 . opugs iinall CDNA JaSall Lisl) 2e Q169 H9 5 F129 E12 9 D25 BS f5algal) Jolisi .28 90
0 e il PEG%2.55 0.55 0 a0 H9 (253l PEG% 2.5 0.55 0 2« D2 (23l PEG % 2.550.55 0 2 BS (228 g5
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*Presence or absence of a particular band can be assessed for Burren plants grown in medium containing 0, 0.5 and 1%
PEG.
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Lapaal) llall JoSdl Lal) pe Q1653 Jelis vie (gacld 255 800 alsalls dajng PEG% 0.5 (Al sleadl diajad) culilal
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.l PEG% 2.550.550

*Photo 3 shows a number of bands appeared in plants exposed to drought stress and in plants grown under control
treatment, which indicates that these bands are related to drought tolerance in Provento variety.

bl Ll ol (M Sl e T Ly ciliall cDNA JuSal) Lall e H9 5 Q16 5 F125E12 5 D25 BS salsl Jolis .43 9
PEG %2.5 50.5 50 2« D2 alulh PEG%2.5 50.5 50 2« E12 (xlilh PEG%2.5 50.5 50 2« BS 508 55 100
HY (s 745100 rebal) Gal) s ) () Cpad) (4 o . galiils PEG %2.5 0.5 50 ae F12 w55 100 (aball] Ual) caobully

.2k PEG %2.550.550 2« Q16 x5l PEG%2.5 50.5 50 &
* Photo 4 shows the appearance of bands in Rivera plants under drought stress, while these bands did not appear in the

control plants for B5, E12 and H9 primers which indicates the possibility of a relationship between these bands and
drought resistance.
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saalls iaja Qi cilS 33 (PEG %2.550.5) A 2 agise a3 o) i) Alelee (8 Aualdl elsa Aualdl Ll puen b
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* The photo above shows the amplification profile of differential display using B5, D2, E12, F12, H9 and Q16 primers.
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2000

500
100

235 100 (ki) Gl zopad) (A lad) (30 . 60 hiuall CDNA Jasall Ul za H9 5 Q16 5 F125E12 5 D25 BS salsall Jolis 631900
@ F12 (3l PEG %2.5 50.5 50 2o D2 aiilh PEG %2.5 90.5 50 g0 E12::50L PEG %2.5 0.5 90 22 B5 (58

&l PEG %2.5 50.5 50 22 2.5 Q16 2L PEG %2.5 50.5 50 2« H9 (2l PEG %2.5 50.5 50
*The primers D2, Q16 and H9 showed their efficiency in gene expression, as bands appeared in plants (genotype 60) grown

under water stress and in plants grown under control treatment, which indicates the possibility of these bands being linked
to the genotype ability to tolerate drought.

67 Ahsl sl

BS toaldl i %2.55 0.5 sia Ll PEG S15 Lol Cilias alugl (8 daalil) clilall o A58l ajal) (e 22 la IS
D2isaldl & il maeng (e 9 3805 250) E120001 8 laing saeld 95 6005 3805 250 anay ASjidall aiall il
o=t Ly Q1600 8 52 lE 255 7005 4405 300 pase ais Sy (228 755 7505 4005 200 5100) F124 a4
(2 7517 8ypa) 2218 255 2505 100 anas bl auas 3 GUSHide Gliass cieda HYtsal)

«Sabbah ; 2001 Al-Kazaz) oialdl G el U8 (e Creriial Ao Gl & Adlsde (o2l d3ngr GAll (md) &l o
on Dy cclinl) ey Bhsse djma lgie 355 Y 3 il 8 Sl slea¥) Jasi e Aggaal) cilisl) dijmey gl (2013
3 eciliall 28 e Aibde Cligine b Al LA Bl i) el 3 CBESY) Ja3 3 il el A s il
2 e et ada iy &b liall Alelaa i Aselil ool 3 Ablia Ll Slgad duiapual) lilall b piadl piany il Caels
o Bl IS s B G i) e GRSl b il (el Al 56U D gLl olly (2019) 054l Hadi Al
il il & il Gl b Auball 8 dasiiadll Alsdall (olsl 56US DA G Al 25280 dapan o)
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Gleall 28lge paas & 5uS 25¢a cldy SN polygenes ciluall (e i€ dae Lle Hlavy L_;d\ Gliall e calaadl Jaat ddea aen
Ly dalall lia i Lo,y by Galeall Joeay 3Bl gl daalid Lyedae Glaay ddadijall 408l

0.5 50 e B5 :oadl I laadl a1 . 67 Ciall cDNA JuSall Uisll g H9 5 Q16 5 F125E12 5D25 B5 toalsd Jolis 75,5
(gl £g5 100 bl Ual) gl PEG %2.5 5 0.5 5 0 pe D2 aiiil, PEG %2.5 5 0.5 5 0 g E12 (il PEG%2.5
(g8 295 100 b)) sl :Cpadd) (A slaad) (o . aliilly PEG %2.5 5 0.5 5 0 ae H9 ailiills PEG%2.5 5 0.5 5 0 2o F12

.&Ull PEG %2.5 50.5 50 2= Q1652

* There were a number of bands shared between plants grown in media supplemented with of 0, 0.5, and 2.5%PEG
indicating the possibility of these DNA fragments involved in drought tolerance.

On S Wi o3 13] i Adal) 39080 Jaad Cilieay Aadiyal) ciliad) et dal e Lisjall chdsall iy Wls giald) 4ag
Oe waad) o Aggaall ilial) e d3e 4 hli uad) uall of A Gag ) el Jeadl) Ciiall Glal b galadiad Alggudl
Aime iy z WY A8l 3pill Ll (et v s 3eaT 3 Al Clalgal) Cagyl cant Al bl 8 L) @l
oo Sl eyl dee aalatiy (5h9a39¥) danill e Aghee 05S5 QLSal goall Galaal) 3 clisig nll oda djlis i dpelis LI
oaing Ll cuall il il @lling clinl Gans Jee o] ol a8 55 Lo lly (el dalse) daadati ciliig n dee Jands

(2012 «uy5,3)5 Shahid 3 2001 Kazaz 51994 (5,35 Yoshida) clall sai Jaee e elld

Ly

el (ggine oy Ualadl Cilical G a3all (ssine o AU (i & il (iayed) A3l Adlad dubal) oda 5l e i
Gligine s Oly (T L ajad) 3gag 4l ) Ll 28l (e ddlide Gligie ) dapeally 2alsll Ciiall @Bl pady Lad )
) (sie in A slaals aia sl b @l e Db calial) Jaas i il g Glis adlse aiall odgd o Jy alial) 2a

calial) Jeat s adlgas piall o2 ADle o manly yi5e 4 (PEG% 2.550.5) calial) aé osives aa layoglis
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