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UM E S RERGEGHEEIE PDA)FEHER, BEEREHF LEEHKES,
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i E A% B (Rhizoctonia spp.) R, 12 B MR ML
M B — HE B T (3,8) o — M AT#E aniline
blue (4,10), safranin O (2)#1 HCl-Geimsa (5,9) % 4
Bldety, FXBEHHETEREHE, e, [
Al A 4',6'-diamidino-2-phenyl-indole (DAPI)(8),
acridine orange (11)FHoechst (6) F# G,
PR NHE . BEEHEARBELAR,
AR AR N o BT ] Hoechst OV 44H]
Gt RE R i AKE (1), BHHBEIEEF Z
HRME R, THREIMELR. WA RSHLEGT
GREEECE MR b, HENREEE,
A E R AR AUAS, EEDIBE . AEHEMEER
K R B 80 S A &) BB S 2 5 (PDA) |, 31 PDA
B E T P EEERRE R, MRRAEHE,
EAEBRE TR LBME, BB RNEHE, 15
RAREE R L LR AR, R B#R . Nt AR
KPR HBAES RW R R EE O S, LR
Rhizoctonia spp. & 8 5E o
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PR
HOLH 2 B4R

& Hoechst Dye 33258 400 mg, DAPI 10 mg,
Acridine orange 25 mg, Ethidium bromide 10 mg,

Chromomycin A 10 mg, Quinacrine-2HCI 500 mg 1
Fluorescent brightener 28 (calcofluor white M2R)
10 mg (DAL 335 SIGMA) 2 BIAR 100 ml 8
TARPRERE, W 4 C R,

BL 0.1 M FERRFD 0.0 M FERREARCH pH 4 2B
BRI o DL 0.1 M BEEE SR 0.1 M BB S
B pH 7 v BEBREIRE W . DL 01 M HEMA 01 M
SE MR pH 10 2 HE B & S 1 A2 &R
(glycine NaOH buffer) o R REEHI 1 ml R, 551
O 9 ml iR1EHE, B4k pH4, 7, 10F =R,

ER SRR ARE

it e 5 Rhizoctonia spp. 5 152 E#k, HfZ#%
W RS BEE 1288k (AG-1-AG-9 . Bl., WAG-O
MIWAG-Z), BHESEEMMSHA 1SEE(AGA
Ba, Bb, C. D. E. F, G, H., I, K. L,
O. P, f1Q), URHER IS 125 (1)
HPAG1EAGS, 8, 9RESERRELNBRITIES,
AG-6, 7, BIFK WAG-O, WAG-ZF % ¥ & ¥
AG-A%E AG-Q, JHIL¥EE KB, 4 B (Akia
Ogoshi) 1 11832 o 1B &L F K578 1 PDA £t L,
28 C BEETE =K%, DIAEK 09 cm ALY
B %A%, HRSE M PDA B (disc) o

BB L% W BERES, BEASTEES
9 cm HEEMZHIER b, & 160 C Z/NFHEHE
mAlR, fEE M i E A B R IE (PDA) H &,
Dl REAERER A B, mEE AR EREE, ©
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1 S B85 (Nikon, fluorescence microscope) T, LA
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TABLE 1. Epi-fluorescence filter combinations used in
this study’

Combination Dichroic Excitation Barrier
name mirror (nm) filter (nm)  filter (nm)
UV-1A 400 365/10 400
BV-1A 455 435/10 460
B-2A 510 450-490 520
G-2A 580 510-560 590

' These are appropriate combinations for fluorescent
MICroSCcopes.

M E RG99

FEZG A 1 ppm &YEIGHER (Fluorescent brightener
28, M2R) & %, B HMERBEHECRERTE SR
W, BRI mEaRE,

o R

SR SHE RO BRI = R (pH 4, 7,
10) N, H#BE =ZEH, TCCH (AG4), NPI8
(WAG-O) f1 TKS (AG-F) Z Hll I 1% Bz b i e 0 S50 R
FER (FZ ) B DAPIAE pH 4 B2 pH 7, F1 Acridine
orange /£ pH 10 Z PR K Etf, AJLIFERHEME
H AT R B R MR AR, A 2SS (s,
MEEHMNEHRHECHIL . DAPI &% MK
fRiE2HEte REMA, MREZFAE8ECEN
(BE—C & D), DAPIZF pH 4 1 pH 7 %4841,
{E7E pH 10 HUEkZ, $HHMHI L EBR T HHE AR
EHH o Acridine orange J:u ik 2 M, H
e EAF (B G & H), Acridine orange 7F pH 4
MR REZE, REEK o #H L RE A ks, &
pH 7 Rt RiEm AL, (HEFEEN R aiAEE,

— HEOC A IR T AL BT e A B BRI S R

TABLE 2. Efficiency of nucleus and septum staining of Rhizoctonia spp. by various fluorescent dyes with different

pH values
TCCH (AG-4) NP18 (WAG-O) TKS (AG-F)'
Dye solution Speciic for Filier set pH Nuclei  Septa Nuclei Septa Nuclei  Septa
Hoechst A-T base of DNA UV-1A 7 +++ + + + ++ + 42
DAPI A-T base of DNA UV-IA 4 +++ + ++ ++ +++  ++
7 +++ ++ ++ + +++ ++
10 + +++ ++ + ++ +
Acridine Orange  double-stranded nuclic acid  B-2A 4 + + + + + +
7T ++ ++ ++ + ++ +
10 +++ ++ +++ ++ +++ ++
Ethidium Bromide DNA-double stranded G-2A 4 + - ++ - +4 4+ ++
7 + - - - +++  ++
10 - - - - ++4 +
Quinacrine-2HCl  A-T base of DNA; BV-1A 4 - + - + - +
chromosomes bands 7 - + + - + + - + 4
10 - ++ - ++ - ++
Chromonycin A3 G-C base of DNA BV-1A 4 - + - + - +
7 - +++ - +++ - +++
10 - ++ - ++ - ++

' The mycelial plug was placed on slide and incubated at 28 C in darkness for 36-48 hr and then stained.
* +++: the nuclei or septa were stained clearly; ++: the nuclei or septa were stained fairly clear; +: the nuclei or
septa could be partly stained; —: the nuclei or septa could not be stained.
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Fig. 1. Nuclei and septa of Rh;mmmia spp. stained with: A. pH 7 Hoechst dye, WAG-O (NP-18) X

500; B. pH 7 Hoechst dye, AG-F (TKS) X 650; C. pH 7 DAPI, WAG-O (NP-18) X 500; D. pH 7

DAPI, AG-F (TKS) X 1,000; E. pH 7 DAPI and M2R, AG-F (TKS) X 1,000; F. pH 7 DAPI AND
M2R, WAG-O (NP-18) X 800; G. pH 10 Acridine orange, WAG-O (NP-18) X 650; H. pH 10
Acridine orange, AG-F (TKS) X 500; I. pH 4 Ethidium bromide, WAG-O (NP-18) X 650; J. pH 4
Ethidium bromide, AG-F (TKS) X 800.

N = Nuclei, S = Septa.

I pH i ¥ Acridine orange B &R LA (B0, HEBEMBEEREBRERE, RES
(o Hoechst7E pH 7 RABERATEE, HIHRE  #HE, f”f“‘* U\z 1A BOESROE THE, ’UJ‘ I8 ﬁ;l
RENE

(B — A), S R B RS (B —B) o il }u4% o 1fi Quinacrine-2HCI Bz Chromonycin A A58 H

Ethidium bromide £ pH 4 il pH 7 } fwm-mm pHIEZ D HMi R ER R k%, PR
AR, MR ER G, MREER B, {57 pH 7 A1 pH 10 R H R L ABOR R o
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ABSTRACT

Wang, T. C.,, and Hsieh, S. P. Y. 1993. Nuclear Staining of Rhizoctonia spp. with Fluorescence
dyes. Plant Pathol. Bull. 2:98-102. (Department of Plant Pathology, National Chung Hsing

University, Taichung, Taiwan, R.O.C.)

Young hyphae of Rhizoctonia spp. grown from potato dextrose agar plug on glass slides
were used to stain with fluorescent dyes for nuclei and septa. Nuclei and septa were stained very
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clearly and easily obserable with 4’6-diamidino-2-phenyl-indole (DAPI) in pH 7 buffer and
Acridine orange in pH 10 buffer. When stained with DAPI, Fluorescent brightener 28 could be
used for double staining, which increased the efficiency of cell wall and septa staining. This
technique was very simple, and could finish staining within a short period of time.

Key words: Rhizoctonia spp., Nuclear fluorescent staining.





