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Figure 1. A: Formation of embryo-like structure in anther culture of maize in YPm culture medium; B and C:
Root and callus formation; D: Plantlet regeneration from Embryo-Like Structures (ELSs) in hormone-free MS
medium; R: Transfer of plantlets to pots containing coco peat and perlite in the stage of adaptation and reduction
of moisture; G: An acclimated haploid plant obtained from maize anther culture

b tis S b IS 50 O gdliis b (5158 Esly 24-D
«(Solis et al., 2015) Ol,Kan 5 udgw s 4 4> 5
53 i30Sl Sodesli S oS slaclale 5l oslizd
e S 0 s Gy e bole (iS4l ol
i ) ol gy Son g5 Oleily i3l esle oyl
kil 30 Jgas Sen /0 Clale 5l eslizad 45 disls OLES
Sl nlin Lot S 28 g0 Ol S s, ol Sdesy
S 658 53 ) gy S0 SIS 3 alioper dul b (Ul
S S LS ms e 0L Laasly cpl A3l e 4>
S3ob 5 by g 2 DNA §pdlan Sl i 20
O it Gaoeds b s sk
3 o Jedly Gl Gl b sl a5l
5 A GES  Sas Ceols AU
sl SUCES Sl b 4y S ol L ala 53

.(Osorio-Montalvo etal., 2018) s s

\YA

by o clle 2l b cpdand 50 e 3 2l 58
sl 515 5 (Belchev etal., 2004) ol Sen 5 izl
Col cpdind -0 S Wols LI el o
S sdee wpl kb Sl s DNA Opdlzesen
5 (Moss YA 5 i) e Ul 2l Lol 5 555 0
L S gl cis 51 (Ao 00 5l i) oS o155k
DR Y 5a 8l 5 Vg0 i 05 pdoms 3 ol slaclale s
(Lietal, 2001) oliKer 5 J o5, S5 anlllas 53 s S
S 5 IS @ 1 sl s pdaedsi-o S
A 5548 Lols 0L el 3 anlllan 3 50 3 (Sla s s s Sis
Sl ble Lol jlad i b s S0 5l (i 5 IS
i als 4 e 5, ¥ et i 3-0 il
as 5 olaise addlas 55 ol ey gin
i30S s asis (Munsamy et al., 2013)
Nyos Koo Vov 500 lachle s 1) la_u S Slestis
i slas Jae 13 2,4-D 00558 Sledliad J5ols LS

S3ms et 3 S i30SI Al


http://dx.doi.org/10.52547/pgr.7.2.10
https://dorl.net/dor/20.1001.1.23831367.1399.7.2.12.1
https://journals.lu.ac.ir/pgr/article-1-220-fa.html

VA4 /Y oled /Yl aLE K55 sl g

AJaanoadsar “Anpiqeqord Jo S[9AS] 941 PUR 04¢ 18 JURIIIUSTS :  pue
F >|vu_n._..l|. -J.‘.ﬂ..n_,w,\ﬁ\d_..ﬂu_ﬁw!_ﬁ g el

- -

(%) UOHELIEA JO JURIJH07)
0671 L88 gerl LT6 e T A o ()
oIy
€11 0sT I8¥ 780 6LF0000 LIF0000 8 s _3_.4%,
UOHEQUEIT0D SWPIAIEZE-C
5 807 L€ 83€ wEVOFI =1L 6 =30£1000 =CLLFT00 £ e o|_..n__1w_..n.wq
e
25e)s amgno a8e)s anea] a3egs a5e)s e nd d odiqu
e pvossudke auaf g jeuossadxoomed amymo mipuejeuossaidve  g-7 Jeuoissaidsn susd e o_ .Q.H w JO ou ey
SERFSROAPIU YN SSERFEBIARU YN o008 SERSUBIAem YN 2SRRJSURDATIT YN He3 . o
. , , - . ,.\ 1 o Y o
ey s e e Ay EST S ankuly CAappgyEs PPTTE e« 34 -
e - 1 a0 5 e
., Ao e } P Or o, s TS TR ST AOS
B0 fowNa e Ao lowNa T B o vNa s e Aoy e TR TS e 3
s pere o o
.
AdKjoUE 73 HINIA adiou8 [HA < SHA o
(S A (45 1A x SHA
sarenDs Jo eajA]
>

JZIBW JO SI5B)S (IMOIS 0M] UT U5 SEIISUBN[AIW YN (T Jo uorssaidxa pue 1aqiue 12d syuefd Jjo Jequinu
UB3W PUE SOAIQUIS JO JAqUINT UBSWI U0 SUIPTIAIEZE-G JO SUOTIENTIIUOD JUSIIP pue 2dA10UaS J0 103]]8 I0] SJURLIBA JO SISA[RUY *G 3[qe]
VNG = F | o el L ap oy e

e

S o el (AT D (D E o) e o E 69 e e vrje (R € g oy § (9 & P € A (o

[ 20-G0-¥202 uo JrJen|sjeuinol wouy pepeoiumo( | [T2T'2266ET 29ETESEZ T'TOOT 02 -HOA | [oT°Z'216d/,4525°0T :104 ]


http://dx.doi.org/10.52547/pgr.7.2.10
https://dorl.net/dor/20.1001.1.23831367.1399.7.2.12.1
https://journals.lu.ac.ir/pgr/article-1-220-fa.html

[ Downloaded from journals.lu.ac.ir on 2024-05-07 ]

[ DOR: 20.1001.1.23831367.1399.7.2.12.1 ]

[ DOI: 10.52547/pgr.7.2.10]

OLKer 5 mhas 0L 52 32

04
0.35

03

0.15

0.1

Sl 0 13l @ by o pufilae
Mean No. of Embryo per Anther

0.05

... DNA dw)\:«iﬁ A2 oobe b‘j& 4 w%‘ji—o JS" eI

5

C

10 100

(5Y 908 y5me) oyt daianl 31 -8 Cdilé

S-azacytidine concentration (nM)

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

Sl gl & ol ol pfiles
Mean No. of Plant per Anther

0.02

0.01

[

5

10 100

(5Y 909 55 w0) 'y dudanl j1- B il

S-azacytidine concentration (nM)

DH5 x DH7 335 «2pd Slaw S 55 555,00 Slio G p cpdbinel31-0 gline glac ke JI-Y IS

Figure 2. Effect of different concentration of 5- azacytidine on the androgenesis traits in anther culture of
maize, genotype of DH5 x DH7
Sl o il ot L1550 oS sl Kl 1o «Slaw o gl 0L s, sl Sl il
A: Mean number of embryos per anther; B: Mean number of regenerated plants per anther

3L sl ijb-liv.iy) 93 A )'lJL.J\JSJ:,:A DNA
Pl 53 05 o Oy Ul 25y 2alS O jsma 5 alie
(S2ALY) i,y Jgl d o 55 cpdadi-0 glacbile
Ol Oljen o iy (5 AT ISE) 590 090 a0 5 S
-0 e glacble 5 s S edalie dals jlas 3 O3
s Oy (S 555 53 2 53 e sbas g ]
0 sle 3 )l pl il (e 5 T S sl 0L 1 0
s pme 2alS el b sl Slag iy Olgear ]
05 0l 28l o 5 S 3l 5 e DNA 05 o Ol
ol San DHS X DH7 3555 53 3lidl 5 koo DNA

eJ“i)y}A_}JK:A0%})0})@}5})&]6@‘3}*4{#

\ Y

G35 Cpbimal 30 b 3 85 93 ssds slesi e S
a s gy A o 53 3 31 Al 5 e DNA 05 Ol Ol 50
-0 e glaclale b sk sl e bl
33 53 Skl ke DNA 05 Ol i 55 kil
Sl S cibyade e s SHALY) D3 gl al
Qi‘); oslenal 5540 0 yd ?Jyjja LS‘;.’ (6‘*‘4.“1*:56‘;{
skl el as S CL?rJ\ W8l b Ji,.:l,aﬂ
B L RSPt ST R d.x:;:,,,lj—o aliea
DNA 05 Oy Oljes sl dops N e 5o (Sols s
(0 Jgder) Lsls DL (gdy a0 93 8 5 5l andl 5 fe

L)j L)l:)h:)\}::’.? JJ_}) Lb}«.:dﬂ GML:;.AVL}&:’)J‘\S)))GQM


http://dx.doi.org/10.52547/pgr.7.2.10
https://dorl.net/dor/20.1001.1.23831367.1399.7.2.12.1
https://journals.lu.ac.ir/pgr/article-1-220-fa.html

[ Downloaded from journals.lu.ac.ir on 2024-05-07 ]

[ DOR: 20.1001.1.23831367.1399.7.2.12.1 ]

[ DOI: 10.52547/pgr.7.2.10]

A4 /Y o las /V dl/ LS S5 sla e

CLeiS Jlas & Kol Ol Koo cpdbes e
(Bix 01294) & giecd O seedhitod s o3le b IS gen s Son
03 A ke Ot 05 Ol s pme S Csly
Sl S boamlie 53 Do gla) sy S
= opames (Berenguer et al, 2017) 1> S 1o 5
05 Ol s pmn el (Es ke oS s UL LSl G
5 i3m0 Cile slaclale s 514 5 e DNA
iy gl e 3 05 Ol LielS ol sl L el
Ujen 02 8l ok cpl ol Ay walsl b 5 oy i
e 3 Sl S il sld b WS DNA O gDl

Mb&elﬁfjw}.k&)djb)bézbj&\d)uﬁhu

53 3haudl s dee DNA 05 Ol [2als ol S - s il
ol € Sl 53l Wl o8t ETHMA82 53
S5 Jlse ( SE5 ) oo e sdle oS s 0 0L S
O b Sy S s 5355, Gl s 5 g5
Y0 58 ol G ml b GlE s Al e
2 315 s S GBS 3 izl 50 Y e See
Sl g Sm 3 355,81 1 23 el (gl pme 5 sboay
A L 55,00 Gl s sse pl S La S edd S
Solis €t) 55 ol yor S -l 53 O gewdlite @M I3 e

.(al., 2015

30
A First growth Stage —a=Js 545, 44>« DHS x DH7 i}
~ s a Second growth Stage «m-ss sas; ab>
= -
. Q
3.
> &
3 £ 2
. w
@
& s
< B 1
Z =
3 o
i g
10 1
' &)
2 e
i - b
= T~ 5 b b
@
-4
o +
0 s 10 100
(5V 30 95500) (pr Aatamsl 3-8 Clile
S-azacytidine concentration (M)
50
= B R First growth stage —a-Js s+, 4>+  ETMH-82 <
45
3 g Second growth stage «mess sas) >
a2 % e
2 e
L ‘a 35
. @
@
& 30
- B
o L)
Z M|
3 @ 25
'_'L g
L
- O 20
1 2
l = 15
= =
g 10
5
0 .

5

10 100

(Ve ’ﬂu)wwabm

S-azacytidine concentration (uM) B
nl:g &M) d}fjbjb Q)J %ﬁj}.ﬁ)))(]w‘j‘}?u DNA Q) QL:; S » w.\,::.:..pb\—OCajLﬁA LSUAC,.H.GJS‘—\‘ Jg.&
Figure 3. Effect of different concentration of 5-azacytidine on DNA methyltransferase gene expression in two
genotypes of maize, at two plant growth stages
ETHM-82 55 : DHS x DHY7; 555 1l dla Juls 54l b e o3 GAE, A o 8 S AVl e il s al> e
First growth stage: 7-8 leaves; Second growth stage: emergence of tassels; A: DH5 x DH7 genotype; B: ETHM-82 genotype

7


http://dx.doi.org/10.52547/pgr.7.2.10
https://dorl.net/dor/20.1001.1.23831367.1399.7.2.12.1
https://journals.lu.ac.ir/pgr/article-1-220-fa.html

[ Downloaded from journals.lu.ac.ir on 2024-05-07 ]

[ DOR: 20.1001.1.23831367.1399.7.2.12.1 ]

[ DOI: 10.52547/pgr.7.2.10]

O, c\.‘a.a Obnye . DNA § gedis de> 03bo Ol ge @ w%ﬂﬂ—o A on

5 4 pW Ol o san s Jolse ol sk S5 53 o 48 A3 o DS lom o ls JS oy
s g a8l S Slio b Od Ll slaas s il 510 asle 3l aslizad b )3 olS 53 DNA 0 sedlize
Glaasl )3 olinal 3550 BLEES Gladnl s 3 S g A Sl J RS 3 ege SO UIS
o8 L150L s 5 35l Wl s 51elS cpl galsia L oaS b axils oS ool 5 555,00 sl 3 s pimeen

-3 505 22 s Sl bl ol Gas e Sllas
References

Aulinger, I.E. (2002). Combination of in vitro androgenesis and biolistic transformation: an approach for breeding
transgenic maize (Zea mays L.) lines. Ph.D.Thesis, Swiss Federal Institute of Technology Zurich, Zurich,
Switzerland.

Barloy, D. and Beckert, M. (1993). Improvement of regeneration ability of androgenetic embryos by early anther
transfer in maize. Plant Cell, Tissue and Organ Culture, 33: 45-50.

Baulcombe, D.C. and Dean, C. (2014). Epigenetic regulation in plant responses to the environment. Cold Spring
Harbor Perspectives in Biology, 6(9): a019471.

Belchev, 1., Tchorbadjieva, M. and Pantchev, 1. (2004). Effect of 5-azacytidine on callus induction and plant
regeneration potential in anther culture of wheat (Triticum aestivum L.). Bulgarian Journal Plant Physiology,
30(1-2): 45-50.

Berenguer, E., Barany, 1., Solis, M.T., Pérez-Pérez, Y., Risuefio, M.C. and Testillano, P.S. (2017). Inhibition of
histone H3K9 methylation by BIX-01294 promotes stress-induced microspore totipotency and enhances
embryogenesis initiation. Frontiers in Plant Science, 8: 1161.

Biter, B. (1997). In vitro haploid production in maize. Springer, Dordrecht, NT.

Bossdorf, O., Arcuri, D., Richards, C.L. and Pigliucci, M. (2010). Experimental alteration of DNA methylation
affects the phenotypic plasticity of ecologically relevant traits in Arabidopsis thaliana . Evolutionary Ecolology,
24: 541-553.

Burn, J.E., Bagnall, D.J., Metzger, J.D., Dennis, E.S. and Peacock, W.J. (1993). DNA methylation, vernalization,
and the initiation of flowering. Proceedings of the National Academy of Sciences of the United States of America,
90(1): 287-291.

Chen, F. and Wang, Z.C. (2011). Effects of 5-azaC on development and DNA methylation in wheat. Journal of
Henan University of Technology (Natural Science), 41(1): 61-66.

Chuang, J.C. and Jones, P.A. (2007). Epigenetics and microRNAs. Pediatric Research, 61(7): 24-29.

El-Tantawy, AA., Solis, M.T., Costa, M.L., Coimbra, S., Risuefio, M.C. and Testillano, P.S. (2013).
Avrabinogalactan protein profiles and distribution patterns during microspore embryogenesis and pollen
development in Brassica napus. Plant Reproduction, 26(3): 231-243.

Fieldes, M.A. and Amyot, L.M. (1999). Epigenetic control of early flowering in flax lines induced by 5-azacytidine
applied to germinating seed. Journal of Heredity, 90(1): 199-206.

Finnegan, E.J., Peacock, W.J. and Dennis, E.S. (2000). DNA methylation, a key regulator of plant development
and other processes. Current Opinion in Genetics and Development, 10(2): 217-223.

Friedman, S. (1981). The inhibition of DNA (Cytosine-5) methylases by 5-azacytidine: the effect of azacytosine-
containing DNA. Molecular Pharmaceutics, 19: 314-20.

Heo, J.B., Lee, Y.S. and Sung, S. (2013). Epigenetic regulation by long noncoding RNAs in plants. Chromosome
Research, 21(6-7): 685-693.

Ismaili, A. and Pour Mohammadi, P. (2016). Effect of genotype, induction medium, carbohydrate source, and
polyethylene glycol on embryogenesis in maize (Zea mays L.) anther culture. Acta Physiologiae Plantarum,
38(3): 1-8.

Kawakatsu, T., Nery, J.R., Castanon, R. and Ecker, J.R. (2017). Dynamic DNA methylation reconfiguration
during seed development and germination. Genome Biology, 18: 171.

Kohler, C. and Villar, C.B. (2008). Programming of gene expression by Polycomb group proteins. Trends in Cell
Biology, 18(5): 236-243.

Kondo, H., Miura, T., Wada, K.C. and Takeno, K. (2007). Induction of flowering by 5-azacytidine in some plant
species: Relationship between the stability of photoperiodically induced flowering and flower-inducing effect of
DNAdemethylation. Physiologia Plantarum, 131(3): 462-469.

\YY


http://dx.doi.org/10.52547/pgr.7.2.10
https://dorl.net/dor/20.1001.1.23831367.1399.7.2.12.1
https://journals.lu.ac.ir/pgr/article-1-220-fa.html

[ Downloaded from journals.lu.ac.ir on 2024-05-07 ]

[ DOR: 20.1001.1.23831367.1399.7.2.12.1 ]

[ DOI: 10.52547/pgr.7.2.10]

VA4 /Y oylad /Yl / alE S5 sl tagn

Kondo, H., Ozaki, H., Itoh, K., Kato, A. and Takeno, K. (2006). Flowering induced by 5-azacytidine, a DNA
demethylating reagent in a short-day plant, Perilla frutescens var. crispa. Physiologia Plantarum, 127(1): 130-
137.

Kumpatla, S.P. and Hall, T.C. (1998). Longevity of 5-azacytidine-mediated gene expression and re-establishment
of silencing in transgenic rice. Plant Molecular Biology, 38(6): 1113-1122.

Latutrie, M., Gourcilleau, D. and Pujol, B. (2019). Epigenetic variation for agronomic improvement; an
opportunity for vegetatively propagated crops. American Journal of Botany, 106(10): 1281.

Li, S.F., Zhang, G.J,, Yuan, J.H., Deng, C.L., Lu, L.D. and Gao, W.J. (2015). Effect of 5-azaC on the growth,
flowering time and sexual phenotype of spinach. Russian Journal of Plant Physiology, 62(5): 670-675.

Li, W.Z., Song, ZH., Guo, B.T. and Xu, L.J. (2001). The effects of DNA hypomethylating drugs on androgenesis
in barley (Hordeum vulgare L.). In Vitro Cellular & Developmental Biology-Plant, 37(5): 605-608.

Li, ZA., Li, J., Zhu, Q.Q., Liu, Y.H. and Wang, Z.C. (2017). Effect of exrernal 5-azaC on physiology and DNA
methylation and gene-expression of Chrysanthemum. Journal of Henan University of Technology (Natural
Science), 47(2): 162-169.

Meijon, M., Feito, 1., Valledor, L., Rodriguez, R. and Cafial, M.J. (2010). Dynamics of DNA methylation and
histone H4 acetylation during floral bud differentiation in azalea. BMC Plant Biology, 10(1): 1-14.

Munsamy, A., Rutherford, R.S., Snyman, S. and Watt, M.P. (2013). 5-Azacytidine as a tool to induce
somaclonal variants with useful traits in sugarcane (Saccharum spp.). Plant Biotechnology Reports, 7(4): 489-
502.

Nageli, M., Schmid, J.E., Stamp, P. and Biter, B. (1999). Improved formation of regenerable callus in isolated
microspore culture of maize: impact of carbohydrates, plating density and time of transfer. Plant Cell Reports,
19(2): 177-184.

Qian, Y., Xi, Y., Cheng, B. and Zhu, S. (2014). Genome-wide identification and expression profiling of DNA
methyltransferase gene family in maize. Plant Cell Reports, 33(10): 1661-1672.

Osorio-Montalvo, P., Sdenz-Carbonell, L. and De-la-Pefia, C. (2018). 5-azacytidine: a promoter of epigenetic
changes in the quest to improve plant somatic embryogenesis. International Journal of Molecular Sciences,
19(10): 3182.

Pecinka, A. and Liu, C.H. (2014). Drugs for plant chromosome and chromatin research. Cytogenetic and Genome
Research, 143(1-3): 51-59.

Pfaffl, M.W., Horgan, G.W. and Dempfle, L. (2002). Relative expression software tool (REST©) for group-wise
comparison and statistical analysis of relative expression results in real-time PCR. Nucleic Acids Research, 30(9):
e36.

Shugar, L. (1998). Application of Doubled-Haploid Systems. Hyland seeds, W.G. Thomson and Sons Limited-
Narin, Ontario, CA.

Solis, M.T., EI-Tantawy, A/A., Cano, V., Risuefio, M.C. and Testillano, P.S. (2015). 5-azacytidine promotes
microspore embryogenesis initiation by decreasing global DNA methylation, but prevents subsequent embryo
development in rapeseed and barley. Frontiers in Plant Science, 6: 472.

Tatra, G.S., Miranda, J., Chinnappa, C.C. and Reid, D.M. (2000). Effect of light quality and 5-azacytidine on
genomic methylation and stem elongation in two ecotypes of Stellaria longipes. Physiologia Plantarum, 109(3):
313-321.

Testillano, P.S., Solis, M.T. and Risuefio, M.C. (2013). The 5-Methyl-Deoxy-Cytidine (5mdc) localization to
reveal in situ the dynamics of DNA methylation chromatin pattern in a variety of plant organ and tissue cells
during development. Physiologia Plantarum, 149: 104-113.

Teyssier, C., Maury, S., Beaufour, M., Grondin, C., Delaunay, A. and Le Mette, C. (2014). In search of markers
for somatic embryo maturation in hybrid larch (Larix X Eurolepis): global DNA methylation and proteomic
analyses. Physiologia Plantarum, 150: 271-291.

Touraev, A., Brian, P.and Mohan, S. (2009). Advances in Haploid Production in Higher Plants. Springer Science,
Dordrecht, NT.

Tyunin, AP., Kiselev, K.V. and Zhuravlev, Y.N. (2012). Effects of 5-azacytidine induced DNA demethylation
on methyltransferase gene expression and resveratrol production in cell cultures of Vitis amurensis. Plant Cell
Tissue and Organ Culture, 111(1): 91-100.

Wang, Z.C.,Nie, L.J.and He, Y. X. (2009). The effect of 5-azacytidine to the DNA methylation and morphogenesis
character of Chrysanthemum during In vitro growth. Acta Horticulturae Sinica, 36(12): 1783-1790.

Zhu, Q.Q. (2014). Effect of 5-azaC on DNA methylation and gene-expression of chrysanthemum. Master Thesis.
Henan University, Kaifeng, Henan, China.

VY


http://dx.doi.org/10.52547/pgr.7.2.10
https://dorl.net/dor/20.1001.1.23831367.1399.7.2.12.1
https://journals.lu.ac.ir/pgr/article-1-220-fa.html

[ Downloaded from journals.lu.ac.ir on 2024-05-07 ]

[ DOR: 20.1001.1.23831367.1399.7.2.12.1 ]

[ DOI: 10.52547/pgr.7.2.10]

Plant Genetic Researches, Vol. 7, No. 2

Study of the Effect of 5-Azacytidine as a DNA Demethylating Agent on Agronomic
Traits, Androgenesis Induction via Anther Culture and DNA-Methyltransferase
Gene Expression in Maize (Zea mays L.) Leaf Tissue

Razieh Azizian Mosleh!, Mohammad Reza Abdollahi>*, Payam Pour Mohammadi?,
Hassan Sarikhani* and Asghar Mirzaie-As|®

1-Ph.D. Student, Department of Agronomy and Plant Breeding, Faculty of Agriculture, Bu-Ali Sina
University, Hamedan, Iran

2-Associate Professor, Department of Agronomy and Plant Breeding, Faculty of Agriculture,
Bu-Ali Sina University, Hamedan, Iran

3- Assistant Professor, Department of Plant Production and Genetic, Faculty of Agriculture,
University of Agriculture and Natural Resources, Ahvaz, Iran

4- Associate Professor, Department of Horticultural Sciences, Faculty of Agriculture, Bu-Ali Sina
University, Hamedan, Iran

5-Associate Professor, Department of Agriculture Biotechnology, Faculty of Agriculture, Bu-Ali Sina
University, Hamedan, Iran

(Received: December 22, 2020 — Accepted: March 7, 2021)

Abstract

Optimization of in vitro methods for the production of maize double haploids plays an important role in
the breeding programs of this plant. In this study, the effects of 5-azacytidine on agronomic traits,
androgenesis induction efficiency and also, DNA methyltransferase gene expression (AF229183.1) in
two growth stages of maize were investigated. This experiment was performed as factorial based on a
completely randomized block design with three replications. Two maize genotypes (DH5 x DH7 and
ETMH-82) were considered as the first factor and treatment of maize seeds with 5-azacytidine (0, 5, 10,
and 100 uM) was considered as the second factor. The maize seeds were sowed in the field and during
the growth stages, various morphological and agronomic traits were recorded. In the anther culture
experiment, the suitable anthers containing microspores at mid to late-uninucleate stages were selected
and cultured in an YPm culture medium containing 1 mg/l 2, 4-D, and 2 mg/l BAP. Interaction effects
of genotype and 5-azacytidine concentrations showed significant differences for the majority of studied
traits except for number of kernel per ear row, kernel depth, plant diameter, number of leaves and
number of ears. The highest amounts of 1000-kernel weight were obtained with treatments of 10 and
100 uM and the highest ones for grain yield and biological yield traits were obtained with 100 uM 5-
azacytidine treatment for both genotypes. Seeds of DH5 x DH7 genotype treated with 5 uM 5-
azacYtidine produced the highest mean number of embryo-like structures (0.1833) and regenerated
plantlets (0.067) per each anther. Relative expression of DNA methyltransferase gene in maize seeds
treated with different concentrations of 5-azacytidine showed a significant decrease in both genotypes
and both growth stages compared to control plants (treated with 0 uM 5-azacytidine), that this decrease
in gene expression could lead to improved androgenesis induction in anther culture of DH5 x DH7
genotype. However, despite the decrease in expression of this gene in two growth stages of ETMH-82
genotype, androgenesis induction was not observed in this genotype. The results of the present study
can help to determine the role of epigenetic factors in androgenesis induction and improving the
production of haploid plants in maize.
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