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Unveiling the mode of unreduced pollen formation in “Nishiuchi Konatsu® Hyuganatsu
and its application for citrus breeding

Honsho, Chitose

20,100,000
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This research object is to gain the knowledge about the mode of unreduced pollen

formation of * Nishiuchi Konatsu’ Hyuganatsu and to improve the recovery rate of plantlet by the embryo
rescue. Six heterozygotic SSR markers, which are located on the same chromosome in * Nishiuchi Konatsu

were screened. Unreduced pollen grains were genotyped for these SSR loci by the single-pollen genotyping.

The inheritance of heterozygosity implied the mode of unreduced pollen formation was occurred through
first division restitution (FDR). For embryo rescue, it was revealed that gibberellic acid was effective
only for the initial culture and the fruit of 40-50 mm in diameter were appropriate for the embryo

rescue.




180

(@]

‘ ’ DNeasy Plant Mini Kit
(QIAGEN) DNA Chen
(2008) SSR 47

Multiplex PCR
DNA
buffer DNA
4
(0.04%

CaCl,, 0.01% H3BO;, 0.0007% KH,PO,, 10%
sucrose, 1% agar) ’
25 15 DNA
buffer (0.01% SDS 0.1 pg/pL
proteinase K 1x PCR buffer for TaKaRa Ex Taq)
2ul 1 37 60 95 10
DNA

Multiplex PCR

25 3 4 6 8
over night 5

DNA
Multiplex PCR
Multiplex PCR Applied Biosystems
3500xL Genetic analyzer Gene
Mapper®v4.0
‘ ’ (0.04%
CaCl,, 0.01% H;BO;, 0.0007% KH,PO4, 10%
sucrose, 1% agar) 25°C 6
(SaAPO-1;
Leica microsystems) ‘ '
42um

2uL (0.01% SDS,
0.1 pg/uL proteinase K, 1x PCR Ex Taq buffer
(TaKaRa bio)) 37 60 95 10

Type-it™



Multiplex PCR Master Mix (QIAGEN)
6
(CX2040, CX3001, CX6F18, CX0029,
CX0022, CX0036)(Chen et al., 2008)

PCR
ABI 3500xL
GeneMapper
6
( )
FDR SDR
0.5cM
( )
6 best fit
(2 '
_ N . ,
X' ’ 14,15,16
MT
GA 0 mg'L' O0uM ,GA 0.5 mgL' 14
uM ,GA1.0mg L' 29uM ,GA 1.5mgL"’
43 M
15
9 12

2014 5 8 2015 4

29 4 30
. by
v ' sdx ‘
X
2
2014 12 15 18
15 2015
35 40mm 40 45mm 45
50 mm 50 55 mm
15 19
50 g/L 8 g/L 500 mg/L
MT (Murashige and Tucker
1969) GA:
5.0 uyM
10 mL
40
40 GA:
©)
AtPS1, JASON

DYAD, OSD, SOLO_DANCERS

Phytozome
‘ ' DNA
PCR
ATGC
GENTYX Corporation
FGENESH
Total RNA
PCR
(€]




FDR  best fit

47 SSR SDR
FDR
6 (CX2040, CX3001, CX6F18,
CX0029, CX0022, CX0036) . —For
DNA 08 I:'l \‘\\ === SDR —|
DNA |0‘6 ,/' \\ -/'\ ~~~~~~~ -~
SSR
| P N »
. \z/
DNA °3 10 20 30 0 50 60 70 80
Virtual position of centromere (cM)
1 DNA 1
SSR FDR SDR best fit best
(%) fit
(2) 14 H
417 0.00
14.58 47.91
B X ! ot Tox !
! ’ 14,15,16
buffer DNA T
MT
3 . ,
30% *
° . 25-36%
4 6 8 over night 43-67%
75% 87.5% 62.5% 83% 6 ‘ D , ’
2
21-50%
2 PCR 31-69%
Incubation time (h)
3 4 6 8 overnight
8 8 9 8 9
PCR 2 3 6 2 5
25% 38% 67% 25% 56%
x ¢ - f
x ¢ ,
X204
6 (€X2040, 2,3 1.5mg-L"
CX3001, CX6F18, CX0029, CX0022, CX0036)
! )
4.99 4.39 . . 2. .
64.9% 74.3% 56.8 56.8 5 7FDRS()S(I))R 20-50%
0 33% ! T '
50-67%
0-55%
( ) best fit °
FDR
10.5cM
0.5¢c GA




12 15

1.5mg-L" 43uM
90
70
100%
m14AE g
75% m158EE -
£ 50
5 =16#E £
% I
= -
£ g 10
i (]
[ 5
Ed £ 30 —o EPUINE < FEPTE (2015
F = FPIVE K 4V H R A (2015)
e ERNE XV 2 (2015)
20
—o— ‘EPUINE < EPVE (2014)
0 0.5 1.0 15 ——TPLE X Y HAH A (2014)
GAIRE (mg/L) 10 —o— TFUNE <2 7 (2014)
2 GA x 0
) 6 8 10 12 15 18 21 26 30 36
SRR
100%
m14EE8
. u15EE 4 (2014 ,2015)
w1688
5
= 2015 35 40mm 40 45
=
E mm 45 50 mm 50 55 mm
6
35~40 mm
0 0.5 1.0 1.5
GAIREE (mg/L) 40 45 mm 45 50 mm
3 GA ‘ T
. ) 4 2014
50 mm
3 2014
2014 4 - = (2014)
%, %) %, %. %, %,
6 23 ‘ 63( ! 83( ) 74( . 54( ! 37( ) 43( !
4x 53 70 68 62 42 63
¢ ’ X‘ ’ 100 100 100 100 100 100
4 (2015)
40-45 mm 45-50 mm 50-55 mm
10 %) %) %) %) %) )
‘ 60 66 73 63 47 42
4x 80 91 86 84 53 38
100 93 100 100 100 100
15
2014
3 12 15
12 15 2015
17
40 50 mm 4 2014
2015 40 50 mm
18



©)
SOLO_DANCERS

SOLO_DANCERS

PCR

1. Chitose Honsho, Aisa Sakata, Hikaru Tanaka,
Shuji Ishimura and Takuya Tetsumura. 2016.
Single-pollen genotyping to estimate mode of
unreduced pollen formation in Citrustamurana
cv. Nishiuchi Konatsu. Plant Reproduction
doi:10.1007/s00497-016-0277-7

2. Chitose Honsho, Kyoko Tsuruta, Kentaro
Ryuto, Aisa Sakata, Shirou Kuroki, Aya
Nishiwaki and Takuya Tetsumura. 2015.
Characterization of seed and embryo abortion
during fruit development in citrus cultivars
pollinated by ‘Nishiuchi Konatsu’ (Citrus
tamurana) and a preliminary trial of embryo
rescue in aborting embryos. Acta Horticulturae
1065: 181-186. doi:
10.17660/ActaHortic.2015.1065.18

3. Honsho, Chitose, Eri Yamamura, Kyoko

Tsuruta, Yukako Yoshimaru, Kiichi Yasuda,
Asuka Uchida, Hisato Kunitake and Takuya
Tetsumura. 2012. Unreduced 2n pollen
production in ‘Nishiuchi Konatsu’ Hyuganatsu as
inferred by pollen characteristics and progeny
ploidy level. Journal of the Japanese Society for
Horticultural Science. 81: 19-26. doi:
10.2503/jjshs1.81.19

14 2.82.
27
2015 9 26

2. Honsho, Chitose, Aisa Sakata, Hikaru Tanaka,
Shuji Ishimura, Takuya Tetsumura. Application

of single pollen genotyping for assessing the
mode of unreduced pollen formation of
‘Nishiuchi Konatsu’ (Citrus tamurana hort. ex
Tanaka). The third international symposium on
Citrus biotechnology. Shizuoka (Japan). 2014.
Nov. 13.

12
2.264. 25
2013 9 21

4. Honsho C., Tsuruta K., Ryuto K., Sakata A.,
Kuroko S., Nishiwaki A., Tetsumura T.
Characterization of seed and embryo abortion
during fruit development in several citrus
cultivars pollinated by ‘Nishiuchi Konatsu’
(Citrus tamurana) and preliminary trial of
embryo rescue of aborting embryos. P.30. XII
International Citrus Congress, Valencia
(Spain). 2012. Nov. 20.

(1)
HONSHO, Chitose

30381057



