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BB R R AR T A AR ) D R IR
ANFE A 22 2 TP DNAS HI1 K, 0% 5 341
W WA ZEE FE A DNAS i1k, 40 % o 221K,
AT GO AR BB, PR AR BRI Bk R
AFERTAL FFIAL R RRIAL bR g A
UL, (LRI, HZRIT. R HIRAA . W
ZUNEBTH 22, BRI N, 5K
11l (Ma, 2006).

PR T 22 P o R e i O i A2, W A
P AR Bes . B4R % & (Wang and Co-
penhaver, 2018). | X &4 W8 2 ) 354N 35
PRSI — AT AR . N6 =5 5 B gy i
EHE NI E T R E, Gy OARTT 008 0 W 4 (A2 5
TR T AT AN SR (1 e A, I HARR 40 28 1
B J [R5 G o PRI AR O, 56 X 3805 shipe s, =51a]
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PR AL B, 278 BT IR % 6 o 407 28 IR 19 —
o H RIS R AN RAE S AR I A R, SR HES
TEA RS B AR AR by 2 5 138 50 Hh 2 25 21 40 g
PARG; AR IHIGe AR TT 46 25 4, 76 20 i PR BT 1 i
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WREEM o HTHAN, Fe AT 46 PR AR, 1EFRRY B
BORGE ), AN, ROk O ARTIE ST AR ) 2R R 4y
AHEFIEARTEMR b B JE AN, AR AR bR e o AR 45
W BRI, RN, Gt iR 0k am, L4
PSR, FFEE I M5 5 R 4™ B A /N 1
(E1).

WA PR 77 B A 3L K 2H/M(The Arabidopsis
Genome Initiative, 2000). 2K i %G . A28 £
RAEGIRFEE 5 T 8L 5B S I SR AR N 25 5 6
F 1 (Sanchez-Moran and Armstrong, 2014), #7ik
N R TR K 53 R AL GEAR A ATRL o R 1 O
PR R0 K AR A RS B AR 2 IR BR T, B2 xUAd
YANEE IFIAE 25 K B 43 N4, TR R K
" AE 5 4-TH(Sanders et al., 1999). 1T #EE #8 B A
AL HH 210 HLIOH 75 18, AH BT s ek o3 2R A0
FUHINES Gy o FATTRE 40 T I 12 gk 73 20 A% v et
RIS MBI G R ik AE— iR o 17 R AR
EA T A Y, WKFE(Oryza sativa). K5
(Glycine max)#1# JI{ (Cucumis sativus).

1 #RFR

I RL: $L ST (Arabidopsis thaliana L.).
WARILE R PUARE. 60%IKZIE. 4', 6-Jkks-2-

© 0000 Chinese Bulletin of Botany



RIS Qeta ik e Fr i MG R I MRS 2 R AR R RS 621

ZRIEM VL (DAPI). Rk B RS .. 55
FHmEIZ. Wash buffer Il. k3% 5 2585 .

2 RFEH

® iR : 3%LT4E Ml . 3% SR F15%15 4+ g, 4°C
R, AT 0.01 molL™" pH=4.5 745 1 2% v i
i, r3EF2 mLE L E T, —20°CHRAT

® DAPI: VECTASHIELD 5], X0204

® RiFiAM: LBE:41R=3:1 (vIv), —20°CLRAF

o BIFHANLEImE: A 4mA/\], ARO009

® i1 HIk: Roche/s ], 039K1407

® Wash buffer Il: 1xPBS# &, 0.1% Tween20

® 52 fiiREr: B A F G BB A CYShRL A
2 RiARET, FEIRAGIH.

Cen180_oligo1: CY5-GGTGTAGCCAAAGTC-
CRTATGAGTCTTTGK; Cen180_oligo2: CY5-TCT-
TATACTCAATCATACACATGACATCW,; Cen180_
oligo3: CY5-AGTCATATTYGACTCCAAAACACTA-
ACC.
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S T % R FLAAVE IR K T B4 (DK-S228!, il —1H
BHEABRA T HHIR (4 1 17 RHE S2 560 15 24 B 50
)« AR 2R B2 (SMZ-161-BLED, Motic) #1175 ) i ik
55 (ScopA1/A2, Zeiss).
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PN, ASETFIREZ R/ . 4-5EHhEE, 6-8J 1)
e ] T ge ik e o

42 FeEKBHR
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TR (e FE ), =EFE %R E e
270 DL b (WL = S T 2);

(2) WHHAE, FKEKEG3IX;

(3) TEMMEE T LR F O e (i & F 10 3), K
FOmieT BT RBE1RE N ikEEd, 37°CHE M
182043 (I, 73 = 131 4);

(4) FBMAGTL H BRI, F K B AR AR 7 R e 3K
(5) HEtHHibr# 283y b, RS TH1 mL
TS AR T Sk 7 B AL TR R AL, PR
K AcHE, HE N 4-THIEZ

(6) FERSk BT AR 2R 2 M ak gk i b, Bk
B Lik20-301M 162, FEMRMEE TR AR 2
BT KRS, 75 IR i n K B 7K CAERFETE 25101
(7) KB iR A5 CIG I, FRB A L R ik
2 R Z KRR, R WM TE B S % 5 6
2040 pL 60%7K 1R, I FHF AR IR T 3—4 1k fii 2
B2, HEA R

(8) TEVK £ T iR HH 932835 1 IN—20° C T4 1 = 13
71120—40 pL, ¥ S BSOR DY S8, T RUE TR 1)
T i

(9) BHERE BTG, TEROGAL FFE AL R N7
10 pL DAPI, JFEZ &I, EOLFFES-1074 5
AR R R HA R (1)

4.3 TWHRFEHIFIZ(FISH)

(1) TR E NI TN I IS B RE, ¥R
Fi%(4.275 8) il i i FAERE LT E BN IR
&, B TEIN100 pL 70% L, 17 %24 mmx
50 mmzs 3 A

(2) ¥ A BN CHLA, IS /b, BUHBE A,
W4 BB, K B A RN 25 —20°C Fi A 1)
70% BRI, BT KPR ARG E 5% 55 81,

(3) BUHER I, FHTC/K 215 G218 0 45 B P b b3
WOLTEREFIS), HRRT,

(4) F BRI ALl 2 i 37 44 B8 1: 200 B A 22 R IR &L,
W B 20 WLFRRE I (1) LRI ERET A2 WO N 22 308 A
., B 24 mmx50 mmaE B (L S I56);

(5) KA EFIRET, JFHIEEBAIT CHAH2/N
i LA

(6) BB A, NBEH Wash buffer 111 3EELH &
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El1  #LE I+ Col-04 2T i M I B o AN L i) YL A T 25 (DAPI YL 1)
(A) 4I£e3; (B) 1HLEM; (C) FlLki; (D) MLW); (E) &AW, (F) F ML (G) B (H) KL (1) sifN; ) S, (K) J5H;
(L) P94k, Bars=5 um

Figure 1 Chromosome morphology of the male meiocytes of Arabidopsis thaliana Col-0 ecotype (DAPI staining)
(A) Leptotene; (B) Zygotene; (C) Pachytene; (D) Diplotene; (E) Diakinesis; (F) Metaphase I; (G) Anaphase |; (H) Telophase I; (I)
Prophase II; (J) Metaphase Il; (K) Anaphase II; (L) Tetrads. Bars=5 pym

U, AP RRIREZ %5708, EEIIK;

(7) BUHBT, @ HARTIRRFRALFEMT-10 L 5 SEZHEIR

DAPI, J7 o o B fr, @6 E 51078 5 v Sk

JAniE(Kl2) (Wang et al., 2014). (1) %5 E£8:00JFkT, — Mt L/ B LS 21 1 I K e
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B2 R I+ Col-04 25 AU MENE IR AL 7 2L ML (1) G LA TR 25 S 22 ki {5 5 (FISH)
(A)—(L) FE1. Bars=5um

Figure 2 Chromosome morphology and centromere signals of male meiocytes of the Arabidopsis thaliana Col-0 ecotype
(FISH)
(A)—(L) see Figure 1. Bars=5 pm

RN AR Z, TR REE N EIRZ A (2) BE T REGH AT RS T-20°CUkA;
oy BN AN, BOE R N FDREAE 7 S ANE BORRIAE (3) ARAER T nl WA 3E (e fe i, A0 2 v i v AE il
Fr bR 20 L 58 B ) 2,
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(4) B gt (AL A, FEZ5ME DLJIE, ToikoRe O I
Or AN, AR TR, U XE DIOREAE 24 73 B K
(5) FATC/K LB iy, MRS & s m, By 1k
RV REN - SURPSEEY i) NTRES

(6) & LLRLERET H MR S N S AE IS 28 v B R A
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Chromosome Behaviors of Male Meiocytes by Chromosome
Spread in Arabidopsis thaliana

Wanyue Xu, Yingxiang Wang*

School of Life Sciences, Fudan University, Shanghai 200438, China

Abstract Meiosis halves the number of chromosomes to produce haploid gametes through nuclear division twice fol-

lowing single round of DNA replication, and is essential for eukaryotic sexual reproduction. Arabidopsis thaliana is a tradi-

tional model organism used for molecular genetic study. Recently, with breakthroughs in microscopic technologies for

observing chromosomes, analyses of chromosome morphology during meiosis using cytological methods have made

great advances to understand molecular and genetic mechanisms in regulation of meiosis. In this study, we described in

detail the chromosome spread technique we developed, which is well used for observation of chromosome behaviors in

Arabidopsis male meiocytes.
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