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Abstract To establish a flow cytometry method for large-scale rapid identification of chrysanthemum
ploidy, the diploid chrysanthemum indicum and the hexaploid chrysanthemum ‘Qiuyan’ were used as
study materials. Three methods were adopted to prepare nuclear suspension. By comparing the
advantages and disadvantages of the three methods in determining the ploidy, the grinder grinding method

was selected as the optimal method. A total of five factors in the grinder grinding method were explored,
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including lysis buffer, the rotation speed of the grinder, lysis time, the mesh number of the filtering nylon
mesh and staining time. The results showed that: 1) All three sample preparation methods could accurately
determine the ploidy. The sample prepared by the blade chopping method displayed a better peak shape,
but it took the longest time. The sample prepared by the mortar grinding method had a medium peak shape
and a moderate time consumption. The sample prepared by the grinder grinding method had a medium
peak shape and the shortest time consumption. 2) The grinder grinding method, using Otto lysis buffer with
the rotation speed of 1 200 to 1 400 r/min, the lysis time of 0 min, 200 to 500 mesh nylon mesh and
thestaining time of 5 min, could process the samples more quickly and achieve a better detection effect. In
conclusion, the grinder grinding method based on flow cytometry achieved the same accurate detection
results as the mortar grinding method and the blade chopping method for sample preparation. It realized
the rapid batch identification of chrysanthemums’ chromosome ploidy, providing a quick and reliable
technical method for the ploidy identification of chrysanthemums.

Keywords chrysanthemum; ploidy identification; flow cytometry; method optimization; rapid identification
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Table 1 Formulas of three lysis solutions
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Fig. 1 The proportion of cell nuclei in the cell nucleus suspension prepared by three methods

W, WF B 2 AT R 1 i) RAE R JE A TP H Z .
JI R U B A0 A% 5 L d R, W BT B VR R T
A I Ik B AR A o AR G s B TR R S (P>
0.05)CK 2> JI 7 UIE Ik 10 0 P& rp ded s g e 70 4
g, W R U 5 /D 5 B A B S S RO A A I O 1Y

] i R85 2 B A 2 CIRT 3) o 3T ik A ol
P44 ity W T 0L 49 A X 2 016 5 J3E 2 A 20 < 107 [t kT

HESIT% F TR EEZERP>0.05 (K4,

3y ik 1Ay ET A ARG A AR R RS M R R A
]2 B, ) 7 DDk 48 1A S FE BT 5~7 min, i
BT 1 HE B 4~5 min, B B 4% F B i FE B 1 ming
3P 7 ik A A 49 AN KR T Y B R 43 50 Ry 245~
343.196~245F1 1 min (£ 2). W IL o] %0, A ) 45 A
T 5 B R R PR A I K I R R B R )RR
OGP vk o BT kg 45 3L, DU 58 41 Y
I 356 19 56 i DA ARG T At e A o ) T S RS I U

100 |

sk

60

40+

AR S /%
Proportion of nuclei

20+

HHIRED %

Sample preparation method

K RIS AT 25 5 W 3 P A3 AT 5 xR P<0. 001, #3878 P<<0. 01, ns £/R Gt 1 J6 & P 22 5 (P>0.05),

n=3. FIl,

The t-test is used for difference significance analysis. *** means P<<0. 001, ** indicates P<0. 01, and ns means no statistically significant difference
(P>>0.05). n=3. The same bellow.
2 3FMFEHENAMZETRPERZ SR

Fig. 2 Comparison of the proportion of cell nuclei in the cell nucleus suspensions prepared by three methods
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Fig. 3 Flow cytometry examination of the cell nucleus suspensions prepared by three methods
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Fig. 4 Comparison of the relative fluorescence intensities of diploid chrysanthemum leaves treated by three methods
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Table 2 Comparison of the time spent by the three sample preparation methods
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Fig. 5 Flow cytometry of diploid chrysanthemum leaves treated with different dissociation solutions in

grinder grinding method
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Fig. 6 Comparison of the relative fluorescence intensities of
diploid chrysanthemum leaves treated with different

dissociation solutions in grinder grinding method
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Fig. 7 Leaf state of diploid chrysanthemum after treated with different rotational speeds in grinder grinding method
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Fig. 8 Flow cytometry of diploid chrysanthemum leaves treated at different speeds in grinder grinding method
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Fig. 9 Comparison of the relative fluorescence intensity of diploid chrysanthemum leaves treated at

different rotation speeds in grinder grinding method
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Fig. 10 Flow cytometric examination of diploid chrysanthemum leaves at different lysis times in grinder grinding method
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Fig. 11 Comparison of the relative fluorescence intensity of diploid chrysanthemum leaves treated with

different lysis times in grinder grinding method
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Fig. 12 Flow cytometric test of diploid chrysanthemum leaves with different mesh nylon cloth filtration in grinder grinding method
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Fig. 13 Comparison of the relative fluorescence intensity of diploid chrysanthemum leaves filtered by

nylon meshes with different mesh sizes in grinder grinding method
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Fig. 14 Flow cytometric examination of diploid chrysanthemum leaves at different staining times in grinder grinding method

TRCTE D 2 48 6 A M N FH b i R AR L R R S A — R ST B T O g 0T 0k 0 O A i A3
T2 A6 BCHE ™ I A5 U 2 A6 07 3 g b Rk, e i 7R m%ﬁ%’é%%ﬁ%ﬂ%ﬁo
At 2B TR AR R — B 7E A X S B R 1 B &

H B 16D, A A B 2 1 i J] S 7 %) A KT 5 ol 5

2 565. 7367, 4, A5 BKCHE i e 5] R i A EREIYER7/F S aR N R S i D RPN AN [T/ 1=
XSGR K 7 289. 44683, 2, —F By S ¢ R4 A 1 AR FL AT $ AR A PR BE 3 T R A AR R A ) 2
U 3% A5 A AR S A R A BOS Al . K4 SRV A T A A 00 L R ARG I K L R A A 4 R R e T

3



128 OoE kOl K IR 2025 4F 55 30 &
5000
ns

z

E 4000
i

= 3000k
X8

22 2000fF

é 1000}

0

5 15 20
5[] /min Time

15 RERMEEPAELERELE _FEFEMFHAI RN BELR

Fig. 15 Comparison of the relative fluorescence intensity of diploid chrysanthemum leaves treated with

different staining times in grinder grinding method
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Fig. 16 Flow cytometric examination of leaves of chrysanthemums with different ploidy levels in grinder grinding method
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