
A
ssessm

ent of genetic stability in som
atic 

em
bryogenesis regenerated plants of 

M
agnolia dealbata. 
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• 
M

agnolia dealbata belongs to the fam
ily M

agnoliaceae, it is an 

endem
ic and endangered species from

 M
exico w

ith m
edicinal and 

ornam
ental im

portance (A
lonso-C

astro et al., 2014).  

  • 
In vitro propagation is an alternative that could help in decreasing 

pressure on natural populations (C
handrika et al., 2008).  
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• 
Plant tissue culture is recognized as one of the valuable com

ponents of 

biotechnology m
ethods because of its potential to rapid m

ultiplication 

of true-to-type genotypes and to conserve valuable germ
oplasm

 (D
hir 

and Shekhaw
at, 2013).  



• 
In general, clonal propagation through tissue culture should generate 

individuals identical to the m
other plant from

 w
hich they w

ere sub-

cultured (C
arloni et al., 2014).  

• 
A

lthough M
. vovidesii (considered before as M

. dealbata) has been 

propagated by som
atic em

bryogenesis, there are no reports on in vitro 

propagation of M
. dealbata including the assessm

ent of the genetic 

identity.  
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The purpose of this study is to determ
ine the effects of genotype, 

concentration 
of 

2,4-dichlorophenoxyacetic 
acid 

(2,4-D
) 

on 

secondary som
atic em

bryos in repetitive cycles and the genetic 

stability of regenerated plants of M
. dealbata.  

					IN
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					M
ATERIALS	AN

D	M
ETHO

DS	



H
S-cycle 

9 µM
 2,4-D

, 1012: r 2=0.99, p=0.01 
 T-cycles 
4.5 µM

 2,4-D
, 1015: r 2=0.99, p=0.02 

Table 1. Effect of PG
R

, cycles and genotypes on the developm
ent of 

som
atic em

bryos from
 explants of M

agnolia dealbata.  
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A
 strong genotype response is know

n 
across all types of explants and species. 
The 

differences 
are 

usually 
associated 

w
ith the variations betw

een genotypes in 
susceptibility 

to 
genetic 

program
m

ing 
and reprogram

m
ing of em

bryogenically 
com

petent 
cells 

by 
external 

factors 
(W

ilhelm
 et al.2005). 



Table 2. Effect of PG
R

, cycles and genotypes on the 

induction 
of 

secondary 
som

atic 
em

bryogenesis 
from

 

explants of M
agnolia dealbata.  

N
E: explants num

ber; %
 ER

: em
bryogenic response; TN

: total 
num

ber of som
atic em

bryos; M
N

: m
ean num

ber of som
atic em

bryos; 
SE: som

atic em
bryos per explant.  

R
esponse 

2,4-D
 

µM
 

G
enotye 

C
ycle 

R
esponse 

2,4-D
 

µM
 

G
enotye 

C
ycle 

  %
 E

R
 

 4.5 

1020
a 

1015
a 

1012
a 

1
a 

2
a 

3
a 

  T
N

 

 4.5 

1020
a 

1015
a 

1012
a 

1
a 

2
a 

3
a 

 9 

1020
a 

1015
a 

1012
a 

1
a 

2
a 

3
a 

 9 

1020
a 

1015
a 

1012
a 

1
a 

2
a 

3
a 

  M
N

 

 4.5 

1020
a 

1015
a 

1012
a 

1
a 

2
a 

3
a 

  SE
 

 4.5 

1020
a 

1015
a 

1012
a 

1
a 

2
a 

3
a 

 9 

1020
a 

1015
a 

1012
a 

1
a 

2
a 

3
a 

 9 

1020
a 

1015
a 

1012
a 

1
a 

2
a 

3
a 

	

 G
enotype 

 R
esponse 

4.5 µM
 2,4-D

 
9 µM

 2,4-D
 

C
1 

C
2 

C
3 

C
1 

C
2 

C
3 

1020 
N

 
20 

30 
30 

20 
30 

30 
%

 ER
 

75 
43 

26.7 
55 

36.7 
13.3 

TN
 

262 
576 

298 
360 

1111 
213 

M
N

 
13.1 

48 
18.6 

12.9 
46.3 

17.8 
SE 

52.4 
192 

74.5 
51.4 

185.2 
71 

1015 
N

 
20 

30 
30 

20 
30 

30 
%

 ER
 

25 
43 

33.3 
45 

60 
36.7 

TN
 

349 
284 

136 
498 

786 
248 

M
N

 
17.5 

11.8 
8.5 

17.8 
32.8 

15.5 
SE 

69.8 
47.3 

34 
71.7 

131 
62 

1012 
N

 
15 

30 
30 

20 
16 

20 
%

 ER
 

40 
23 

36.7 
30 

25 
15 

TN
 

467 
266 

423 
77 

154 
39 

M
N

 
23.4 

9.5 
36.4 

9.6 
12.8 

4.9 
SE 

93.4 
38 

105.8 
38.5 

51.3 
19.5 

T
otal 

N
 

235 
38.4

a 
3061

a 
19.6

a 
78.6

a 

216 
35.2

a 
3486

a 
18.9

a 
75.7

a 

 
%

 ER
 

 
TN

 
 

M
N

 
 

SE 
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It is w
ell know

n that genotype has an effect on expression of regeneration 

com
petence. It w

as found that som
e genotypes respond w

ell w
hereas others 

are recalcitran, w
hich suggests that regeneration is genetically controlled 

(Shoem
aker et al. 1991),  but our data do not support it. 



 
 

L
oci 

 
 

1 
2 

3 
4 

5 
6 

7 
8 

9 µM
 2,4-D

 
 

 
 

 
 

 
 

 
 

N
. analysed plants 

71 
 

 
 

 
 

 
 

 

N
. m

utated plants 
 

26 
0 

31 
6 

39 
5 

22 
15 

V
ariation frequency (%

) 
 

36.6 
0 

43.6 
8.4 

54.9 
7.0 

30.9 
21.1 

4.5 µM
 2,4-D

 
 

 
 

 
 

 
 

 
 

N
. analysed plants 

83 
 

 
 

 
 

 
 

 

N
. m

utated plants 
 

18 
1 

4 
22 

50 
1 

39 
24 

V
ariation frequency (%

) 
 

21.6 
1.2 

4.8 
26.5 

60.2 
1.2 

46.9 
28.9 

 
 

 
 

 
 

 
 

 
 

	 Table 3. Variation frequency (%
) of m

utated plants of M
agnolia dealbata at 

M
m

c277 (1), M
m

c493 (2), M
m

c076 (3), M
m

c182 (4), M
m

c059 (5), M
m

c001 

(6), M
m

c187 (7) and M
m

c051 (8) loci. 
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The eight loci show
ed different degrees of variability, indicating that a 

specific locus is particularly susceptible to D
N

A
 rearrangem

ents.  

  



Table 4. The frequency (%
) w

ithin each concentration, fam
ilies and induction cycles are presented as the 

frequency of perfect genotypes (FPG
). The m

ean of the m
utation frequencies of the alleles observed in the eight 

m
icrosatellite in each variable is presented as M

M
F (m

ean m
utation frequency). The m

utation frequency w
as 

obtained by dividing the num
ber of m

utated alleles by the total num
ber of alleles analysed.  

	

 
N

o. of genotypes 
N

o. of perfect genotypes 
%

 FPG
 

M
utation frequency 

9 µM
 2,4-D

 
48.29

a 
37.29

a 

F1020 
24 

8 
33.3

a 
56.52

a 

C
1 

22 
8 

36.3 
56.52 

C
2 

11 
7 

63.6 
23.08 

C
3 

10 
8 

80 
16.67 

F1015 
16 

8 
50

a 
23.53

a 

C
1 

14 
8 

57.1 
23.53 

C
2 

12 
8 

66.6 
23.53 

C
3 

11 
8 

72.7 
7.14 

F1012 
13 

5 
61.5

a 
31.82

a 

C
1 

11 
8 

72.7 
21.05 

C
2 

11 
8 

72.7 
21.05 

C
3 

9 
8 

88.8 
6.25 

4.5 µM
 2,4-D

 
44.8

a 
42.67

a 

F1020 
22 

8 
36.4

a 
50.00

a 

C
1 

16 
8 

50 
37.5 

C
2 

13 
8 

61.5 
37.5 

C
3 

12 
8 

66.6 
23.08 

F1015 
23 

9 
39.1

a 
39.13

a 

C
1 

15 
9 

60 
22.22 

C
2 

14 
9 

64.2 
22.22 

C
3 

20 
9 

45 
39.13 

F1012 
17 

10 
58.5

a 
38.89

a 

C
1 

11 
9 

81.8 
15.38 

C
2 

12 
6 

75 
21.43 

C
3 

14 
9 

64.2 
26.67 

%
FPG

-%
E

R
 

4.5 µM
 2,4-D

, 1020: r=0.99, p=0.021 
 %

FPG
-cycles 

9 µM
 2,4-D

: r 2=0.53, p=0.02 
 M

M
F-cycles 

4.5 µM
 2,4-D

, 1012: r 2=0.99, p= 0.02 
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There is a risk of m
utations accum

ulating in em
bryogenic 

tissues during the som
atic em

bryogenic process. The high 
m

utation rates found m
ight reflect the plasticity to adapt 

stress, w
hich also includes adaptation to in vitro conditions 

according w
ith B

urg et al. (2007). 
Plant tissues in vitro are exposed to high levels of oxidative 
stress and reactive oxygen species (R

O
S) are know

n to cause 
D

N
A

 dam
age, incluiding m

icrosatellite instability (W
ilhelm

 
et al.2005), it´s possible that M

. dealbata is R
O

S such as M
. 

grandiflora. 
 



• 
G

enetic fidelity w
as assessed using SSR

 m
arker w

hich has revealed the 

polim
orphic nature (�51%

) of the regenerants indicating a high level of genetic 

instability am
ong the regenerants.  

• 
The variables tested (genotype, PG

R
 concentration and cycles) had no effect 

on secondary som
atic em

bryogenesis of M
agnolia dealbata.  
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• 
O

ur 
results 

provide 
prelim

inary 
evidence 

for 
protocol 

of 
som

atic 

em
bryogenesis of M

agnolia dealbata in inducing genetic instability. A
ll these 

facts should be taken into consideration for clonal propagation, because it 

could represent a very serious problem
 for preserving the genetic integrity of 

the regenerated plants. O
n other hand, that induce genetic variability, could 

contribute to plant genetic im
provem

ent program
s. 
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