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Development of flow cytometry and its application in plant
research
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Institutes of Agricultural Science and Technology Development, Yangzhou University, Yangzhou 225009, Jiangsu,
China

Abstract: Flow cytometry is a multi-parameter, rapid and efficient method for qualitative
analysis and quantitative determination of various fluorescently labeled particles in liquid flow.
Flow cytometry has been applied in multiple disciplines such as immunology, virology,
molecular biology, cancer biology and infectious disease monitoring. However, the application
of flow cytometry in plant research is hampered due to the special composition and structure of
plant tissues and cells, such as cell walls and secondary metabolites. In this paper, the
development, composition and classification of flow cytometry were introduced. Subsequently,
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the application, research progress and application limitations of flow cytometry in plant field
were discussed. At last, the development trend of flow cytometry in plant research was
prospected, which provides new perspectives for broadening the potential application scope of

plant flow cytometry.

Keywords: plant flow cytometry; dissociation buffer; plant cell nucleus; fluorescent dyes;

subcellular structure separation
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Figure 1 Flow cytometry analysis of relative DNA content of soybean Williams 82 seeds.

&: 010-64807509 B<: cjb@im.ac.cn



478

ISSN 1000-3061 CN 11-1998/Q =4 T #2*43 Chin J Biotech

RSy . BEAT . L. RERE, A
MLZE sh ¥ B MOPS | Tris Fil HEPES 45, jX it
A HLGE WS T A I pH I % (pHL 7R
7.0-8.0 Z[E)IEAnf RS R R T, A
UL DNA 5648}, Tris 78 pH /N T E5E T
7 W HZ PSRN, AR RIRFIROEE
VRANREAZ , JF AR AN M AL A 5 R AR
4n Tween-20. Triton X-100 %, Triton X-100 f
W AEAR AR - 52 1R 0 A A %o 4 B A G 2
B, (EAS R B B A LT R+ b SR
Mz 4l SDS) 2 B AE Ye ooy T I TN RR IR, Yefr
RRAER], Bl MgCl,. MgSO,. H5lk, Hrh
K e e 28005 F e MOPS . MgSO, 47l e
OFRER; A (0 EDTA . MR
5 1E R i BR el Bh R P 1 M B T A,
11 BH W DNase {if 74, W0/ R 1 BE A . TCHLER
(40 KC1. NaChHULE M A0 5 Fom g, R34
R B R RIMEFDT ., Al , — S0 20 i A% i 5 W
B PR R sy, s O MR
FRR A Lh . PUIRMAR N B Ss, LIRS
1y 2 W) o 245 A5 1) R 20 Mk 1 ot TR (PVP-10 5%
PVP-40),

e B 38 P 4 M A% ik B BGR T Fh A B 1
Y LLER AL, B ) B 2 2 A M TR 25 5
B AR o AEST AT AR, O )
bl 221 4 A% figp 25 Y ) 1 5 400 B 4 ) A L A%
R VF WO HEAT 00 A0 A I P R, AR AR
R AT L OGRS L A% R AR
AR 5 ZR B O T AR I 285 S . A [) 40 i A
fiff B 1) 28 R AR AR D) I A 0 4 Rk T R e 1)
U AR U X202 50 M A it ) 85 ARG I 1) o
ol 200 B A A 15 2% W R R R R AR AR TR, TE
KRBT He— Py Rh 7 — Lo 52 phig v il 45 19
B S AR BE ARG T A2 a5 R AN M A A S
GPB & LA LBO1 M4k o He iy, K 22 sk

http://journals.im.ac.cn/cjben

g5 Tris B4 92 vh R0 B 47 19 £ TR RS e Fn
MOPS, Triton X-100 F4¥e 22 5 E] 0.5% M1
Wk T A0 R X A% R B DR O R A
GPB X 1R 2 Wy Fir i) 388 FH o4 A% 43 B8 3 R &
LS L0/ S (= e o A R o e B RV Tl NS L i
Galbraith’s, GPB. WPB. LBO01 % 6 4/
A% fift B YR A1) % 110 400 A 2 VR R, e B A A
fi# B3 Galbraith’s 1 LBO1 ¥ 38 4 K &2 4H 411
G3HTR,

A% S o6 2 3 A 2 X AN [ K Rl A
VO SR B R T, R B A AN A% R S T
LBO1 Hvil il U] 5 77 =03 ARG 508 1 43 B9 4K
Feo B2 R AN TR K G R e 2 2
B B 20 B 0315 0 o 4t R 3 B O A TR
20T L] 28 AN TR R 5 o R e ) 40 A
TR, T A B A I 2 B DNA Y35 5
A SR I s AR A e AT . RS AR
J& WA e R R s R SR R B RS AR T
FRSHE

A Yy A LU 6 5 By 2 A R AR AR
W, BEREN IR T —FoHT i 20 A i S 2%
M WPB, T Tris-MgCL, 28 Wi 1Y i 43, il
AT EEFIMICHLEL, 1% Triton X-100 L K& £
WALEREN AT PVP-10 DL/ Dk A AR =4 i+
PLRem PO T 0 s & 20 2 W AR Y A
BLHEF, T3 WPB 22 phifg n] LIHE 5 DNA & itk
sk SR 255 A 40 A ft 5 A A LA i %
S A0 A B TR, T AR A A A S
TSy R ABE VR, DT X 200 B A fife 5 Y
e B HEAT o R AR AL, B mT o 4% Ol T I
A B AT G 20 B A B TR TR
2.1.4 HHAMNZERR SRR

T A B AR T I 9 DNA 5604k},
WAATRE VRV ol Tk 2 T 5 DNA 85455 .
HRTCH A T2 ke S DNA Fesdk



FrAk FmzCARARRR R R R AR

54 (A A DB GRS T ALY DNA & &
A3HT (R 1P 1AL 2 ¢ (ethidium  bromide,
EB) AL 15 5 (propidium iodid, PT)REMS ik A
FIXEE Y DNA F1 RNA 1, BEASYeRl o 745
B 45 DIRIE, X AL G B IR AT S

A B

600 400 F

500 F
= 400 F 300¢
=l =
g 300F 2 200

200 F © 00

100 £ A ]

0 ; = 0 ;
0 50 100 150 200 0 50 100 150 200
Fluorescence intensity Fluorescence intensity

C D

700 800

600

500 600 |
= =
> 400 =
] S 4 L
© 300 3 400

200 200 k-

100 P

O LA / | L
0 50 100 150 200
Fluorescence intensity

0O 50 100 150 200
Fluorescence intensity

O Aggregates ® Diploid G1/G2 © Diploid S @ Anl G1/G2 © Anl S

2 RAMERDHAEARE RMERSAAHT FHE DNA 28

P ar 2, PR G EE 3 AL O gl e, (H
T T FE 0 40 B A2 B4 G T R B 2 A% R T AL B
DAHERR RNA YL s, o dor i 3 R 4 A i 0 7
AR E SR, AT 8 GC # S 4541
B BHE T DNA FHXT & 45317 . DNA 1Y

‘l‘
‘T

ey i o@@
& & &

@ An2 Gl

A: HEZ KUK B:

13.C: B35 6'5.D: B S5-1.E: KUMHRIE F: Uk
Figure 2 Flow cytometry analysis of relative DNA content of seeds from different soybean genotypes. A:
Guanyun large 4. B: Sudou #13. C: Qiandou #6. D: Nannong S5-1. E: Soybean pods. F: Soybean seeds.

=1 EHEYZ DNA &R
Table 1

Commonly used fluorescent dyes for plant nuclear DNA detection

Fluorescent dyes Binding modes

Membrane permeability

Excitation wavelength Emission wavelength

DAPI AT-specific Semipermeable 350 450
PI Interaction Not permeable to live cells 535 640
EB Interaction Not permeable 538 617
SYBR Green | Interaction Living cell-permeable 498 522
Hoechst 33258 AT-specific Living cell-permeable 352 455
Hoechst 33342 AT-specific Living cell-permeable 350 461
Mithramycin GC-specific Living cell-permeable 445 575
Olivomycin GC-specific Living cell-permeable 440 560
Chromomycin A3 GC-specific Living cell-permeable 445 570
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