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Multicolor Fluorescence in situ Hybridization of the rRNA Genes in

Wheat Relatives, Dasypyrum villosum and Thinopyrum intermedium

Wen-Ye Yuan*, Motonori Tomita*, Shan-Cheng Sun** and Yoshimasa Yasumuro*

* Laboratory of Plant Genetics and Breeding, Faculty of Agriculture, Tottori University, Tottori 680-8553, Japan
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Dasypyrum villosum (2n = 14, VV) and Thinopyrum intermedium (2n = 42, E,E;E,E,XX) are
important wheat relatives providing useful resistant genes for wheat improvement. In this paper,
rRNA genes coding 25S-5.8S-18S rRNA and 5S rRNA were visualized on D. villosum and Th.
intermedium chromosomes by multicolor fluorescence in situ hybridization. The 25S-5.85-18S
rRNA genes were localized on the short arm of 1V chromosome, and 5S rRNA genes were on the
short arm of 5V chromosome of D. villosum. On the other hand, three pairs of the 255-5.8S-18S
rRNA genes and four pairs of the 5S rRNA genes were observed on the Th. intermedium
chromosomes, in which 2 pairs of chromosomes have both rRNA genes on their short arms.

(Received 30 June, 2000)
Keywords: Dasypyrum villosum, Thinopyrum intermedium, rRNA gene, multicolor fluorescence in
situ hybridization, chromosomal localization

# = villosum DY B=F VR A LEH ) MIBAESRTWS,
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o KXY T Triticum aestivum (2, 14, 19, 24],
Secale cereale [1, 2, 5, 14], Hordeum. vulgare [2, 10,
14, 24], Aegilops umbellulata [3, 4],
elongatum [6, 71, Thinopyrum distichum [7]1Z 2T
rRNA BEEFOREBE EOBENREZ LTS, ZThb
O rRVA G TFIEIE 3 L XY ) MZBA S NI SRR
DRIER, 2 LAFEROER & ELOBRIFAILTH
B, L L, BELX MUREHERETFRTH
% D. villosumTiL rRNA BEFOEETHBRESRTE
Y [11], 7h. intermediumiZ-o>\VNTiL rRNA B=FDH L
B OWEITRV,

ATFFETIE, rRNA BIEFEE O villosum & Th.
Intermedium DYBMED DNA ~—H—IZFAT 79,
258-5. 85-18S rRNA 5T & 5S rRNA BIZF 2 B2 HEE
B CER L THRMREYT S nulticolor FISH HiZ X »
T, ENLOREEEOKEMIBEBEIN L,

Thinopyrum

HEERUEZ®
REdIEOrEN
D. villosum (Syn: Haynaldia villosa (L) Schur, 2n
= 14, VV) & Th Intermedium ( Syn: Agropyron

intermedium (Host) Beauv; Elytrigia intermedia (Host)
Nevski, 2n =42, EEEEXX) 0T % 25°CTRFIY,
AR 10 mFR B 240 D B> T 0°CDkA R T 24 BRI ATALER
L, Z7—<—K (100% =% /) —/ : §f#E =3:1) T
BEE Lk,

BERAEEEE CHRARIEREZER U, IR 2 BERIR (2%
wAF—¥ F /) AHRS, 1.5% =7 b7 —+ ¥-23, 0.3%
<4 L5 R-200, 1 mM EDTA, pH 4.2) ICX->T=EER
T 30 Sy PIAREE Lo, S ORBERE A CHER, 45% &
BEBTLTHLELECREEERZERLE, 20
REMEEAZ-80CTLRHEFEL, Y~ F725T
LT BRERE, 20CTHRFL.

P REEAIZ 600 pl1 D 80 ug/ml RNase (SIGMA) /2
XSSCBEEBFL, W A—F S5 XEMTTINCT 1B
Fl RNA 2 43fE L 7=, 2XSSC, 70% =& /—)b, 95% T#
J =), 99% X ) — L TENEN 5 ST Ow%mEL,
EIR T30 pEEBEEE,

Multicolor FISH %

In situndA 7V FA ¥~ a % Tonita KL VR
AN HEIZE- 723, 26], 9 kb D =2 ¥ 253-5, 85-18S
rRNA 5 F % &t pTa7l[12] % digoxigenin-11-dUTP
(Boehringer Mannheim) CHEf L, 410 bp M =2 A ¥ 55 rRNA

BEFE2ETe pTa794[13] % biotin-16-dUTP (Boehringer
Mannheim) TiZi#E L 7=,

NAT IV FAE= a VB (0% AAAT IR, 2%
SSC, 3 ng/ plbiotin—probe DNA, 3 ng/ 1 dig—probe DNA,
300 ng/ ul 7 ¥EF DNA) % 99°CT 10 YEIEMEL, XLb
TH5HMAm Lictk, REFEERIKHEVIZIE w1l
TUL, 22X30mm DH /8~ T 2 & TR—R—=R K
THALE, ZORGBEEREY—<LY A7 F—T
25°CT 30 FAREIR L, &5iT, 82°CT 8 Arffi¥eta{k DNA
EEHE L%, 38CT—#To—7 DNA & O FHREE
FRER, N TV FL B~ 3 VRIGH, REKE
ENSHN—TFAEITPL, 40CITREB L7 2XSSC T
10 53" 2 SEIBEH L, E5HIZ, 40CD 4XSSC T 104y
FIvE" L7,

B OREEERIZ 600 ul O 5% BSA/BT buffer

(0. 05% Tween 20, 0.1 M NaHCO;) 2 FL, 38CDH—
TAFA 7 T—T 5 HMT B v XL P L, 1% BSA/4AX
SSC T 10% avidin-FITC (Boehringer Mannheim) & 10%
anti-dig-rhodamime (Boehringer Mannheim) % &tehifk
WEE 70 pliEFL, RBHOH T 38CT 60 SRS
STz, KRG, 40°CIZHRIE L7 BT buffer T 10 R3¢
D 3EBEHR L, EHIT, 2XSSC T 10 SMgeE L,

&bz, FITC OBV I FAERIET D0, Bk
BARIZ, £9°, 600 pld 5% goat serum/BT buffer 7§
TL, 8CTsHMTryd I, 2270 ul
@ 2% biotinylated anti-avidin (Vector Laboratory)
/5% BSA/BT buffer T T L, {RIBF T 38°CT 60 2HK
SEE, ThE 40°CIZHRER L7z BT buffer T 10 Y3
2 3 E¥eM Lok, Re@EERIZ 600 1 D 5% BSA/BT
buffer ZW T L T3BCTEHMT v ¥ 7EEE, &
HIZ, 70 pl @ 2% extro-avidin-FITC ( Vector
Laboratory) /5%.BSA/BT buffer % F L, 38°CT 60 4y
MG &4 T, biotin-probe @ FITC ®¥ 7 F L%
1B L7, g 40°CIZ{RIE L7 BT buffer T 10 &¥f§o
2[E¥EHE L, &5HIT, 2XSSC T 10 syfwedE Lz,

BB oY EEAR % 1 yg/ml DAPI (Boehringer
Mannheim) /A % J —MZB L TRIELBEL, 70 21D 1%
DABCO (Sigma) /7' VEu—nL W FLTHN—F T2 %
2T T 4°CT 2 RFIMEE U 7= 1%, OLYMPUS R 3 YeBRM e
BX40 HYHMBETHE L=, WBV 7 4 V¥ —Tixf ek
A DAPI IZ X o THGIZHEKXL, WIBA 7 4 V¥ —Tik
pTa794 7¥u—T7 R FITC 2 & » THEBITRNKL, WIGV 7
4 IV Z—TZ pTa7l 71— 7 M rhodamine {2 & » THE
WRXLTHEBIN, RROZMIIZOWT, Fuji
Color HG1600 7 4 L L% BT, EROT 4N F—%K
LEAEDLETZREHETEBE LE,



C-banding

C-banding IX Gill HDHE[15]IZHE -7, C-banding
MERHE, REAEARLY 2XSSC T 1 B, 45% BFEE T2 4
B, &5, 2XSSCTHHMEEL, DOWTT70% =¥
J =, 95% =& ) —)b, 99% xTF ) —/LTENREN 5
SETOBA L, TNERRT0SHEERLLE, L
220 Multicolor FISH{EZ T o7,

#® R

Multicolor FISH#: (2 X » T, digoxigenin THEHEL
7= 255-5.85-18S rRNA #{&F 7 12— 71X rhodamine I &
VREDOHNT T LTHEIN, biotin TEHEKL
7= 5S rRNA R F 7 e — 7L FITC I L D BREDE KT
FFLELTEEENE, £, ZRHD rRNABEREFT
O—T N TYEAL T — a3 LTS KERS
HEARELR,

D. villosum¥:e& EIZE T3 rRNA BIEF D muiticolor
FISH &4

D villosum T, B 1 KD a & b ITFRT LI,
25S-5. 85-18S rRNA 1 FIEMiBERE & K7D Sat Qe DE
Waiz 3 BIEREAL (NOR) 2 1| IR S, i,
55 YRNA = F 3B O YA O B RE < 12 1 Z BTk Y
ENTo. B 7 F AL 5S rRNA BEF X ¥ 255-5. 85-18S
rRNA B{E F N H» o =, C-banding #EIW X o T,
255-5. 85-18S rRNA HB{mF03ptPEd 2 £ 1V efafkD i
BRICEER L, 5S rRNA BfxTI1d 5V Jea ik DB BRI IC
FTDHZERDLIroE 1R ),

Th. intermedium BE LICH TS RNA BREF D
multicolor FISH 347

Th. intermedium <TiL, 25S-5.85-18S rRNA #E{zF2% 3
AFCHREBENEE 1K d), 55 rRNA BETFIT 4 ATIZ
BHEN (B 1K e), 255-5.85-18S rRNA BIEF% &
BaREIZ RS, 5S rRNA BEF %2 R CAERED 255-5. 85-18S
rRNA BEF LV SR AR REEN 2 b2, &
D, 255-5.85-18S rRNA BEF7251T & ERGICHF DR Gk
2 1xtdH Y, 5S rRNA BRF720 2 BRI DRl 2
fthotr, D5 %, 5S rRNAEEFD 1 HEHRIEZHD 3
HEL DRI T FABEBIE o7,

x5 =B

Multicolor FISH TII#EE D DNA 7 0 — 7 DElE D
NATVEA T =2 a I N e REDENRE TR

WHRHT 22 &N TE D, BHFE T D, villosum & Th.
intermedium V2OV NT, 255-5.85-18S rRNA E{=F & 55
TRNA BETFORKEMIBE T L, D villosum TIE,
& BT C-banding %175 Z LIz X oC, 255-5.85-18S
rRNA R TFEED 1V RAEOCTHREM (NOR) &—FHKT
B EMELNERLY, 5 rRNA EEFIT SV R A0S
BEICERT B 2 &R ol, 5%, C-banding 5751 T
WSEEEAET S 4V & 5V OR8] A% 5S rRNA =T
ORI E > TESIIRB,

Th. intermedium \IS{EETHOREENHEL, B
EORIENEZE TH Y, rRNA BIzFIX Th. intermedium
rEBEKOEH BT D, Th

(E\E\EE, XX) 121X Th. elongatum D E Y 7 MMTEET
55 ) ABTFEEL6), Th. elongatum 0 5ES & 6ES IZ
255-5. 85-18S rRNA B FDIER LTV 5 (6, 71, - T,
255-5.8S-18S rRNA Bz F23EFRT D Th. Intermedium
O3 BEORAEITIIE 5 FAREE 6 FIENOREHE
BEENLTND EFHBEINB,

o LAXEEMTIE, T aestivum [2, 14, 19, 243, S
cereale [1, 2, 5, 14), H vulgare [2, 10, 14, 24],
Ae. umbellulata [3, 4], 7Th elongatum (6, 7], Th
distichum [7]C rRNA B FOLREE LB BN H
EXNTWD, T aestivum TIE, 255-5.85-18S rRNA &
{LFH3 1B & 6B REFIZHESR L[2], 55 rRNA B = FIX A,
B, D¥/ LDE 1 RMEHFHLE 5 FHEHEOTSTORERK
DEREIZHEELTWA(21], S cereale T, 1R Rffk
DEMRRIT 255-5. 85-18S rRNA BIRF & 5S rRNA EimF A%
FEF L [2], 5RS & 3RSIZH 5S rRNA EEFAERELTW
311, —7F, H vulgare & Th. elongatum TIX,
265-5. 85-18S rRNA =7 2385 5 AR & 55 6 AR O
BARIZEERE L, 5S rRNA BT I35 1 RIS OYQEEKRIZE
FELTWAIZ, 7, 10], R TIL, D villosumiX, T
aestivum, S. cereale L FIREIZE 1 RBAHOREEIZ
255-5. 85-18S rRNA BETF & #/0M, 1V IZIiX 55 rRNA #
BFBRE S Rdrole, BEDL DT, = AXKEY
RIS rRNA BEFOREUEBIRER-THED, D
villosum @ YRNA B{EFEEIX = L FIRED OREIR L L
DEFRAOH LWEHIZ 2D LEZ 5,

intermedium

.

FHFFREATHIZHT Y, pTaTl & pTa794 ZTEV 7= John
Innes Centre @ J. S. Heslop-Harrison Izl L
LB, e, THHEWEE AEELICEILE LS
Do AHIRBEO—HIIBARFITRASHEMRERNDE

(% RUEF T B 22A % - ID. P99332) Ik ot,
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1. @Rt in sitund 70 A4 ¥ =2 a YEEICX BD. villosum& Th. intermediumtZ 31T 5 255-5. 85-18S
RNABETREE 58 rRNABMEFEOM M. &: D. villosumZBT rhodamine THH M7z 255-5.85-18S rRNA
SETHE L FITCCHM S 7z 55 rRNA SZFE, b a LR UHIIT 2555.85-185 rRNAMIZETIE Sat %4
1V BetafkIie NOR # A bZ—3T 5. C€: D. villosum¥sako> C-banding & Multicolor FISH. 1V#efafkig
io> NOR # 4 b 2555.85-188 rRNABIEFHEE 5V Gt biilio 55 rRNAMET dee:. 1
intermedium® 3 ¥ OGP BIF 5 255585185 rRNAE THE & 4 Ff DYt Rz BT 2 58 rRNAMET
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