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A4 % (Oryza sativa L.) O#EGESFIE, &< H»
LEERE, HaPE, +HPHESEER~ - -1
LCfi%bh (Nagao and Takahashi, 1963), #
WBROYBELHENBOBRREET, BE, 1%
(2n=24) DL2AROYEEZNENIHIE T 5 EHE
F - ERBRETFRIHEL SR TV (Iwata,
1986). —77, METRAITEPFNFEFAVLR,
DNA Wi EN£ R4 7% %5 RFLP (Restriction
Fragment Length Polymorphism) % < — % —
ELESMTA T R bR L) ICh ), BEOHV
RFLP #85XAER ENTv: % (McCouch et al.,
1988; Saito et al., 1991; Causse et al., 1994;
Kurata et al., 1994; Harushima et al., 1998).
X5, fekoEHBN L RFLP ESHMMN & 2 %6
L OERLSRASNTED (Ideta et al.,
1992, 1993, 1994; Kishimoto et al., 1992; Yu et
al., 1995), ftRnEH L RFLP E##K & O
SHEFRAIR A CERL TV 5.

NS DMEEHIN A L CREA R, Rk
WM EORE, HHBEIIBII2BEENE, #
ZFOYetalh EIZB 2 HENAE R EDFERIRS
NTW2HDT, Rtk RIS, HERERHR

ol

KDYy A, RERM L EOREBEERED .

FHPSUATHLEEZLND.

LADEEN) Y Iy 7 A0HT, BEREAHITE
ERREETHLTIAI -V Iv 7 RIID0
Tii, Iwata and Omura (1984) ¥ X Uf Khush et
al. (1984) FNENZFNRHABA F L 4 ¥ FRIA R
BWTTIAR) = M)V I v )—=XEEHRLT,
BAET- ARSI LB & etk & oxHis
MEEBELPIC L. E0M%, AV FY—FY VY
PALFARIIIVIARTIAR) =PIV Iy
7 AR S S EHRK - MES N (Singh et al.,
1996b), HSHR EOBFEAOMEOH E IZFH
&N T3 (Singh et al., 1996a; Harushima et
al., 1998). —F, F—Tx Y=+ YV 3Iv 7 RAIID
WTIRTIA4) =)V 3y ACHERE R Y
REL B2 5 LRIk SN (Nonomura et al.,
1994), BEETHHTH L G EE ERICER L T
w2 (Nonomura et al., 1997).

DI, AFOTFTAR)—FIVIVIA,
EHYFY-PIVIVIAR, TUPMIYIVIR
F—xY—hFYVIvsRIonTE, ThETE
COWFEN B SN TE A, % G O/ER
WESEZZbhAT 70 M)V Iy 7 AL T
2, SOBEFEFPHLOATH o7 (lkeda et al.,
1992; Yasui and Iwata, 1992). #ZC, {hHS

S

C(1999) BAADTIARY =YV Iy 2 ADHKK
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Table 1. List of candidate plants for acrotrisomics and secondary trisomics.

Plant analyzed Origin Morphological features Identification®

90DTF, 1-12*  Triplo 4 (ig)/Nipponbare (7 )**  Narrow grains SC and RFLP

NT10 (M) Triplo 4 (Nipponbare) Narrow grains SC, PC and RFLP

93Sho 1-3-29 Triplo 5 (Nipponbare) Short in height, hairy glumes, round SC and RFLP
grains and short panicles

93Sho 1-4-6 Triplo 5 (Nipponbare) Short in height, hairy glumes, round SC and RFLP
grains and short panicles

93Sho 1-4-34 Triplo 5 (Nipponbare) Short in height, hairy glumes, round SC

95AcroTF, 6-3 NT 332 (M) / UF; 67 (fc-2, spl)

NT 3 (M) Triplo 6 (Nipponbare)
KT 31 (M) Triplo 7 (Kinmaze)

90DTF, 41-16-5 Triplo 7 (gI) / Taichung 65 (7 )**

93TCT12-16 Taichung 65 (7 )***
92Fr 1-1 Triplo 11 (IR36)

NT 12 (M) Triplo 11 (Nipponbare)
93Pse 2-4-17 Triplo 11 (Nipponbare)

grains and short panicles

Awned spikelets, compact panicles
Awned spikelets and lax panicle

Short in height, round grains,

SC, PC and RFLP
SC and PC

SC, PC and RFLP

compact panicles and short culms

Short in height, round grains,

SC and RFLP

compact panicles and short culms
Short in height, narrow grains and SC and RFLP
late flowering

Short in height

SC

Short in height, narrow grains and SC
late flowering
Short in height, narrow grains and SC
late flowering

*; The plant showed pseudodominance for lg. **; Irradiated pollen. ***; Selfed after irradia-
tion. a); SC: somatic chromosome observation, PC: pachytene chromosome observation,

RFLP: RFLP gene dosage analysis.

PoEE LTHEHSIIEBLT, 72708V 3y
IABIVRI YY) - MYV Iy s AOEHESKE
SRR L7z, AFETIE, #h5DEMEESS 510
BEoO7 /7 b) vy s AL 3BEOLS Y —
MIVIvIRRRELOTHET S,
MEBLUOHE

BRI E T TEEKLZ7 70 M)V Iy 2
A (Acrotrisomics; AT) 25Ut H v 51—}
)Y 3Iv 7 A (Secondary trisomics; ST) DfE#
fith & Z DREMIFH % Table 112/ L7, BHAHMHE
#id, BEHRERSTERzERBE LTS I4~) -}
1)V X v 27 R (Primary trisomics; PT) IZXE %
ThoTHLNLF 256 2 HE, PTO#HKH»S10
Bk, BEHRIEE L1V Iy 2 20HA»5 18
HOESBEHETH - 7. Zh o DEFHEEIZOVWT,

B AOBE, BESRARAREADEE,
RFLP BIZFEMT 21T ->TC, BRHEEAOEE
D7z, 7o, BREEEOREICELTRRAICH
BIb M) vIv s A0BEYBEIIL. ThPh
OBEMEEORENE% Table 1 DEMISRL 7.
R ROBE I, FBREGORED 5V T
BiEfEFOEFEE AW, B, 20CTo1.5mM
8AF T F /Y UTLE~2.0BRIBIAEL, 3:1 2%
/= VEEBRT 2~ 24K E EM., T0% L% /) — LHhic
WAL, REAERERIZIE, Kurata and
Omura (1978) OEEBHE*RR LAV
TRERMHEL TV, FoAV@s, NZEBEMET TR
BREEL TR0/,
BRBDRRARBEOBEIZIE, BESEHOL
RAERIL, PEROECESEME/23: 145~
VEEBECEEL, T0% L5 2 — )V T5 CRELLE,
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Table 2. RFLP clones used for RFLP gene dosage analysis of the candidates for
acrotrisomics and secondary trisomics.

Chromosome

RFLP clones (Npb*)

4 49 114 177 120 203 237 247

5 25 71 81 87 106 139 188

6 12 27 30 46 682 136 172

7 20 22 33 117 338 358 RI440**
9 13 36 47 103 108 400

10 60 127 291 323 333

11 44 52 111 115 169 179 189-1

202 257 274 389

264 311 331 C891** R288**
208 292 297
209 228 342

387 R830** R232**
386 RATL**

C6** C950** Gl465™*

*. RFLP clones from Saito et al.(1991), **: RFLP clones from Kurata et al.(1994).

Frfe s — I VL DR LB L ) R pEmAR e FRL
AR

RFLP BETESWICIZ, BHMEAD 8 EHE
(Table 1) &4 » FEIGHE [IR24] L OXMEDP LR
SNHEEF 2L 9, Tu—7Id,
Saito et al. (1991) * Kurata et al. (1994) »%F
B L 7-7 RFLP E§H#RX % %% & L 72 Tsunematsu
et al. (1996) » RFLP ##i#REEZEIL I I~
CEERL, 05 LTHHRH FIICHW-ETH
(AARREIGME) LihE (1~ FRIGHE TIR24]) &
OBITER T LI u—Y ZFwv/: (Table 2).
Kz, HEA Fh O HE T BRI L THRARE R D C oS
IRAEUT-t%, Wik@mFEPTHEL, BteF VYA
FNF7rE=Y A (CTAB) # (Murray and
Thompson, 1980; Rogers and Bendich, 1988)
124 ) DNA #Hifi L 7=, $hHi L7 DNA & 6 ¥
DE|REEFE (Bam HI, Bgl 11, Dra 1, Eco RI,
Eco RV, Hin dllI) TZ#h#FhiE{LL, #h DNA
¥AET B0, 0.8% 7 HO—ATXVO{FL — ¥
I28pug~dpg TOMAL, EREKELL HFTOy
FBLXUNA T A E—Y a VI>EEICHES T R
#12, Young et al. (1987) 3 & Uf McCouch et al.
(1988) DFFEIfEvy, & RFLP ¥ — 7 —HIZBWw
T P AGEIRTRETFEDROMEESIL YV Iy
7 ZOBRGFAEORAEBEHEE L.

AT % ST Tid, Witk Rbifahs &A <
SR DR ESI MO R, EeLMARRERE
1 ABRIC S D n=130EBFIEEEh, KA
BLEBO AT R STOMZTSSA< )=V Iy
Y ANHBT 5. 20 L) kA, WG aaR E
gefafhix, B L7 PT oaRGaA L RSB % b
DLEZLNRBNDT, BRGPEADFEEIH L TIEE

WREORKICHBT 2 7I54 Y- P VIV IR
OREERSZICL (ES, 1999).

KL TIE AT 2FETERC, Acro 24T, Z0#
BB ARORBHRES LRI, IR
hogaAliicdh 2 PHEREEE, TkRadE
R L, BTN A E ok E b & SCF TR
L7, WA T RO R il & 5 S AR
ALBREERORBHRESOAEEL, RREIRE
NEXRT 272012 a, b, ¢, dZREEFEFTORIZ
L. —%, STOERICBW L, AR fkad
Th bHEBIRAAEET®, Triplo LTICHEHE
fxILELCRL.

e $ 3

1. BREEAOHRFWRE

i kOBEIC L 5T, #R L 13EERD R
kg kE L7z, NT 12 (M) L93Pse 2-4-174%25
Fogmkicmz 1 XROBHRRaEEZREL TV
(9n=26) %5, T _T=2TdH 7. ML
OB ST OKE, NT 3 (M), KT 31 (M),
90DTF1 41-16-5® 3 ik % B\ 72108 0 B F et
AU Rk TH B Z L AR sz (Fig. 1).
52, BESENAPRAFOZISHTOKR, 1
O AT (95AcroTF, 6-3) & 3% D ST (NT
10 (M), NT 3 (M), KT 31 (M)) o##GEEHA
FEE SN (Fig. 2). #RA LZ13EEOH T,
90DTF, 41-16-5i3fRHlH ThTH Je@ kel sy,
BR SR ARENCRET S LRTE b o7,
AT, RS o I RO e i CEE
TEEBTS.

90DTF, 1-1213, Hefk 4 ORMBICERT 5 EXE
FHRIEF lg #=ZEHIZ S OB ABMED Triplo 4
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Fig. 1. Somatic chromosomes of 90DTF1 1-12 (Acro4S*™) (a), NT 10 (M) (Triplo
4848) (b), 93Sho 1-3-29 (Acroba) (c), 93Sho 1-4-6 (Acro5b) (d), 93Sho 1-4-34
(Acrobc) (e), 95AcroTF1 6-3 (Acro6S™) (f), 93TCT 12-16 (Acrolla) (g),
92Fr 1-1 (Acrollb) (h), NT 12 (M) (i), 93Pse 2-4-17 (j) at prometaphase.
Arrows represent extra chromosomes, arrowheads indicate chromosome 4.

(lg) #METHEL LT, [HAKE] OBEHRIESIEN %
B LTlg BT 2 EEEEL BT L1280
THhEBshL: P E&KTH S, EoT, @RS EHAIZ
RENDDLZEDVHODPLDHTFREINTEY, FHR
REEOKEI S ORE, BRIkt ol
il & RIBLOBREIBATRIT L CIREFEIEAIREK L
Tw7: (Fig. 1la). 2o Z &5, 90DTF, 1-12%
AcrodS'™ L &% L7

NT 10 (M) &, Triplo 4 @Eﬁﬁfﬁ'ﬂ:’@ﬂ*ﬁt %o
7T, Beffk 4 OBGEERZIT ARG T AW B
k2 BEICH L Tz (Fig. 1b). KAMSEE
SHOMR, EELEREK4E2EL Y FRoO 3
BARDRD b, EEGEAERORRS A TH -
7: (Fig. 2a, b). oz &hsH, NT 10 (M) %
Triplo 4848 Lér# L7z,

93Sho 1-3-29, 93Sho 1-4-63 X U93Sho 1-4-34i,
Triplo 5 D HIEFEIZB VT Triplo 5 & ¥4V 3y
7 ADHEMLETEELRL, FhERBREfT 1
KFOBBICH LT/ (Fig. lce). ThHD 3
HOBEFERKISNT NS VD Triplo 5 2558 L /2

& (hHES, 1999) 206, Wik Bagidgaks &
HEESEZ S Ob D LHEE L, 93Sho 1-3-29% Acro
5a, 93Sho 1-4-6% Acrobb, 93Sho 1-4-34% Acrobe
R LT,

95AcroTF, 6-3i%, BRI THETEL LY, 1 EDOMH
Bk r BFIAE L T/ (Fig. 1f). 95AcroTF,
6-30 BIERMRICIZ L H D Triplo 6 0B Lz &
(S, 1999) 2256, ZOWHREARIIEEk6 12
HRTLEHEL. S50, KRR EOBE,
5, IEEZEEMEE LITh feahs o s/ 3
BERIFAD SN (Fig. 2, d), ZOWK ek T
3HEK 6 OEB S L RBO—EARE L T,
DT EML, 95AcroTF, 6-3% Acro6S™ & &4
L7,

NT 8 (M) i, Triplo 6 ® HA#EAA H» & Eik
Sh, FHBREEOBEOEE, 1 K0BF A
RO O NIz, KRIIIIIEE Rtk 6 L gualk
6 DRBICHT ARG AREEL Y £ O 3 Mgk
BERO N0 T (Fig. 2e, f), NT 3 (M)
% Triplo 6L6L & &% L7:.
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Fig. 2. Trivalent associations at pachytene in NT 10 (M) (Triplo 484S) (a and b),
95AcroTF1 6-3 (Acro6S®™) (c and d), NT 3 (M) (Triplo 6L6L) (e and f) and
KT31 (M) (Triplo 7S7S) (g and h) of rice. Arrowheads indicate centromere
and an arrow indicates break point of acrocentric chromosome. Numbers
represent chromosome number. S and L represent short arm and long arm,
respectively.
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(@) (b)
chr. 4 chr. 7
| XNpb203*
wssy [ XNPb311 XNpb 338
Pi P2 D PTAT P P D PTST
XNpb311
XNpb49 \ XNpb338
*
XNpb 49 |Xxxpg;g* XNpb 33
P1 P: D PT AT
XNpbll4 o t | xXpb3se*
| XNpb120* | xnpb17+
|
Acroas-
—T XNpb22 10 M
Triplo 787S

Fig. 3. RFLP gene dosage analyses of acrotrisomics, Acrod4S" (a) and secondary
trisomics, Triplo 787S (b). RFLP linkage map by Tsunematsu et al. (1996)
was used. In autoradiogram, P;: Japonica, Py: Indica, D: disomic F,, PT:
primary trisomic Fy, AT: acrotrisomic F;, ST: secondary trisomic F,. Black
bar represents the extra chromosome segment and hatched bar indicates in-
ferred region of breakpoint of acrocentric chromosome (a) and centromere
of chromosome 7 (b).*; RFLP clones were assigned to the putative region

indicated by dotted lines.

KT 31 (M) i, Triplo 7 BB & #ik &
n, SR BRTAKTH o, 2n=250 i3
BARICINZ, AR CIIEEREEAT L Rak T
DHEMOERREAL S Y FH 0 3 MifbikiEm

BEINDOT (Fig. 2g, h), ST TH 5 Z L HHH
T, iRkt RETL L L, bk
TWERTIERBETONI VI v 73O RS
5 KT 31 (M) % AT T 5 Ll L7 Yasui and

L7z, #Z
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Iwata (1992) D%, F%H#H% Triplo 7S7S
Lépg Lz,

93TCT 12-16i%, [&HH65%] ¥4V I v 7 A
TEHBRIRET L7 BRI B 5 BIR L 7R TR
R, HEANEL, PR TH o7, HilifaRt
BOBEOHR, 1 FOMAREALERICAEL TV
7= (Fig. 1g). & &1z, BHXMKI Triplo 112%%
BEL-ZE (ES, 1999) 225, 93TCT 12-16D
WiH geta ki geta k1l L RS R b0 L S
T, 93TCT 12-16% Acrolla &K% L7-.

92Fr 1-1i, Triplo 110 HAEZMARIZ KRB S 718
BTELHRREL, 1 KM Rz 88 F L
T (Fig. 1h). ERKXMRIC Triplo 1129578 L
-z k (MES, 1999) 25, BTA R Efkidgakll
LRSS EET A EHEESNADT, 92Fr 1-11%
Acrollb LiR& L 7-.

Triplo 11O HMHMAIT I L 72 NT 12 (M) %
5 UNI293Pse 2-4-1TO MO RBEBHEL TR o7
R O WTNLBEOEEREAAL 1 AOKR§E
thxAH LT/ (Fig. 1, j). IhboBRIZEE
NENWH Reh? 1 2EH I O LB bh 2 REVE
HHHBLL, ZOEFBIITRL Y4V Iy 7 R
RTELHAEL, HEINECR Y, PR THo .
hbREEEOHEARICEVTIE, BEABD
RAVEAKE Triplo 11AMHB LA, ToZirs,
REEROER F ol e dllE HERGE b2
LEESNIOT, NT 12 (M) 7% 5 UN293Pse 2-4-
1To#%ICHBE L - BREA % £h 1 Acrolle,
Acrolld &{R%& L7=.

2. RFLP MzFRHRICL 3BHRLEEORTE
Y BBOKE,GHEELZ AT L STDH b,
AcrodS™ (90DTF1 1-12), Acroba (93Sho 1-3-29),
Acro5b (93Sho 1-4-6), Acro6S™ (95AcroTF1 6-
3), Acrolla (93TCT 12-16), Triplo 484S (NT
10 (M)), Triplo 7878 (KT 31 (M)) » 8 fHfk
i2oWwT, RFLP #ZTEAMICL ) A G ek
O RFLP #$§{#R F TCOBRFEREIFE L. &6
2, REAEECTRBHMMELTRETE P
90DTF, 41-16-5i2>\T b, RFLP #EFETTIC

Lo TH I BRGBEIERE S M.

AcrodS*™ (90DTF, 1-12) 2B} 2 BT EME
OBEFERE Fig. 3 (a) IR, Befafk 4 (8%
+2% 60 RFLP #ZFHEIBWT, ¥4V Iv 7
2 T3 AcrodS*™ (Py) 1Bk 53> F& IR24 (Py)
KT ANV FOYZ7F VA1 1 L% ) &IZF

BEREMBRE SR ZVOIINLT, PTTEY 740V
BA2:1 L2 ) BRIEFEHESBRB SN, —F,
AT T3 XNpb203, 237, 311D B RIZTFREIIBVT
By 7 Faa2:1E%25018 LT, XNpbdy,
114, 1200 B BIZFRICBWTIR Y 7 F VA1 1
W2k ) BETREDRIBREB SN o/, ZOZER
5, AcrodS*" OWiH Bt kit XNpb311H A58 % &
1T XNpb49i AR KEIHTdh 1), XNpb3ll & 49D
M 10.5 cM OB TR AAHFET ST EHFHL
A N o AN

K2 Triplo 7S7S (KT 31 (M)) KB 2 &IEF
BOROBRIBFERE Fig. 3 (b) WIRLZ. REkT
\EE#T 5 TEO RFLP BIZTEMNHY 5, 6D
RFLP &EFECIEGFEDRIBRH S 2 »o
7:7%, XNpb338i2BWTDAY FH LM 1ER
HEEFEDEMSBREB SR, Tz ki, Triplo
7S7S O REGEADT XNpb338% A TWD Z L %
RLTWA, ST Tid, BETESRIKRH S WE
fild, FBEREEE RS H5ahb LICFEL, &
EFEDRIBRE & i h o 2 AT OBt il
FEETL. BESRARAMOTORELI S,
Triplo 7S7S EMOF R A4 2 BFEICHF L T
70T (Fig. 2g), BETFRURPRE SN
XNpb338flAsEhilc, BInFEXIRIE SN eho
72 RI440BIDERGIZXIE L, XNpb338& RI14400 1]
DT.0 M OFBIREH T OBFERFFET LI L
RS T

Rk, 20D AT (Acroba, AcroSb, Acro6S™,
Acrolla) & ST (Triplo 454S) DR FEAEDORE
AR E REFEH 2 HE L THA RBAOI AL L
BB EE LR % Fig. 410RL.

Triplo 4848 (NT 10 (M)) Tid#fathk4 0@k
DRFEREALBRICEL TS L (Fig. 2a, b)
5, R288% XNpb237D R »2.6cM O IR - Fufh
4 OBEESGIE L, R288HIHEREIZ, XNpb237
RIAERICHIET AT EPHS I E 2 572, Acroba
(93Sho 1-3-29) & Acro5b (93Sho 1-4-6) Tid,
BREEEAIREHES O R22AHEHELT,
XNpbIOSRIHFREFIRTH Y, BFFEEOH N
i3 R2232% XNpblO5SORMIZHFEL:. TO#RL
XNpblO5sHERICHHZ L (BLis, 1994) 25,

" Acroba 7 5 U2 Acrobb OWrH Feta Al Ehe il A%

FLTBY, REBEBIIRBO—E® 5VIZLERT
HoHEHW I, Acro6S™T (95AcroTF, 6-3) T
13, BREEAOYWHIL XNpbl72L 386D B FF
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chr. 4 chr. 4 chr. 5 chr. 6 chr. 7 chr. 7 chr. 11
XNpb292 XNpb209
XNpb247 1 XNpb203* R820 4 XNpb52
S XNpb208
XNpb189-;
R XNpb27
C3A 5o XNpb237 Xper! 8
L
= C89/
= R XNpb311 Rz g XNpb179
E XNpbdd
- XNpb49 XNpb49 Npbi72 XNpb338 XNpb338 L XNpb202
RI440 C XNpb257
XNob33* XNpb33*
XNpb105 L 1 XNpb20* - § XNpb20*
ke P B
XNpb114 1] 1 XNpb358
XNpb386 B TT L
——— o
- G465
1 XNpb25*
L 1 XNpbi20% | xnpb117 L
10cM . XNpbl77
XNpb342 +— ~4 E coso
o 1XNpb297* 4 ++ =
Triplo 4548 Acro4siL Acro5a, b Acro686L -
T=F XNpb22 T XNpb22
Triplo 7878 Acro7a Acrolla
{90DTF 41-16-5)

Fig. 4. Graphical constitutions of the extra chromosome of acrotrisomics and sec-
ondary trisomics on RFLP linkage map by Tsunematsu et al. (1996). Black
bar represents the extra chromosomal segment and hatched bar indicates
inferred region of breakpoint of the extra chromosome or centromere. Italic
XNpb, C, G and R numbers indicate RFLP clones used in this analysis. S,

C and L indicate short arm, centromere and long arm, respectively. *;

*

RFLP clones are from Saito et al. (1991), they were assigned to the putative

region indicated by dotted lines.

L, BESERARPINOKRD S BRGEEDY)
WMEANERICHLI LhH, RElhk6 D XNpbl72
HA5BFFEIR T XNpb3S6RI A ERMOREFIR T H -
7z. Acrolla (93TCT 12-16) Tix, XNpbl89-1k
XNpbITIDMIZ WK B OYM A FEL, R
#1170 XNpbl189-1155:BFI$8I%, XNpbl798A5 K
REHTHo7:. ZTOHRL XNpb 18914 T
» 5% 2L (Harushima et al., 1998) 25, Acrolla
OB FEEIIERAERE L TWwieEI 5h,

B#%IZ, 90DTF, 41-16-5i3, BB K 7T ICEET L E
EERGGT gl #F T 5 HAREHED Triplo 7 (g)
2 [B965%5 ] ORSHRESTTER LB L T sh
FEETHY, gl i CALTHBEEREZRSZVWIE
2o gl BBIZIIREFEL TRV D EHER IR,
L2L%AM6, PIVIvZRATHYRHS, Triplo
TSR, R, S, ARTH-
FeZ e, BRPEATH D YEE T IS 2O
BERPELTWL LD EEIONLBEATHS.

RFLP ®{EFROW O E, ODTF, 41-16-50 8
FlFe i ms T o XNpb338R # BEI2E L,
XNpb 3% REL TV &0 b @R EELOY)
Wi 513 XNpb338 L 33D MICHEEEL . 22T,

"90DTF, 41-16-5% AcroTa *{R%& L7:. Acro7a it

YIWi#HI8A% Triplo 7S7S & —% L, &kt o RFLP
A —BEFETEI: 107 FLRISEVRIE
FEMRERT—FH, Mot hoBBERETIE,
Wl RGP HE BB R ARG A RE SN o7k
ZDOZEH,H, AcroTa DBFSEEKIIRBEHET OH
BoRBREETH 2 TEEFEVE Bbhr:,

z 23

g, BREGERARBEREEORITZ 50
\Z RFLP B2 FB&SMTOEE,S, 10HEE O AT
(AcrodS*™, Acro5a, Acro5b, AcroSe, Acro6S®,
AcroTa, Acrolla, Acrollb, Acrolle, Acrolld)
L 3B o ST (Triplo 4548, Triplo 6L6L,
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Table 3. Acrotrisomics and secondary trisomics of rice identified by karyotype analysis and

RFLP gene dosage analysis.

Trisomics® Plant selected Related The extra chromosome structure
chromosome

AcrodS*™ 90DTF, 1-12 4 Complete short arm and heterochromatic proximal
region of long arm of chromosome 4

Acroba 93Sho 1-3-29 5 Fragment chromosome including short arm of chro-
mosome 9

Acrobb 93Sho 1-4-6 5 Fragment chromosome including short arm of chro-
mosome 5

Acrobc 93Sho 1-4-34 5 Fragment chromosome for chromosome 5

Acro6S™ 95AcroTF, 6-3 6 Complete short arm and proximal region of long
arm of chromosome 6

AcroTa 90DTF, 41-16-5 7 Isochromosome ? for short arm of chromosome 7

Acrolla 93TCT 12-16 11 Fragment chromosome involving short arm of chro-
mosome 11

Acrollb 92Fr 1-1 11 Fragment chromosome for chromosome 11

Acrollc NT 12 (M)* 11 Fragment chromosome for chromosome 11

Acrolld 93Pse 2-4-17** 11 Fragment chromosome for chromosome 11

Triplo 454S NT 10 (M) 4 Isochromosome for short arm of chromosome 4

Triplo 6L6L NT 3 (M) 6 Isochromosome for long arm of chromosome 6

Triplo 787S KT 31 (M) 7 Isochromosome for short arm of chromosome 7

a); Acro means acrotrisomics and Triplo represents secondary trisomics. Chromosome num-
ber and arm of acrochomosome are indicated after Acro and those of isochromosome are
shown after Triplo. S and L mean short and long arms, respectively. The superscript shows
the fragmental arm of acrocentric chromosome. The small letters are tentatively added to
show the difference of the origin. *; the plant (2n=24+1fragment) originated in the progenies
of NT 12 (M) was designated as Acrollc tentatively. **; The plant (2n=24+1fragment) origi-
nated in the progenies of 93Pse 2-4-17 was designated as Acrolld tentatively.

Triplo 787S) ¥ L7z (Table 3). MAFMERS
FHELTESN AcrodS! & PT O HERA 25
Bl S AcrobSt iz oW Tid, WiRREEO I
B EINRTE), 1A THRESNLMDTO
AT THb. T ALXTIHPT OHBEBEAICENT
AT PRE XN THBH (Tsuchiya, 1960, 1971), A
FIBWTH PT o RICREADROKRL LT
AT HH U BT RSN, £/, AcrodS™ #°
Acro6S™ T, REABIZUMIR o EREL
Wi Y A DS BRI b o TBRE G EA L L TR
BIHERFENRTVD ZEPHBL, SThHo AT I
BB AR ORBIC L o TERLAMETH D L E

2bohs, SARESNRA-Z0MBO 8EE D AT 2
DWTH, BESBEXAPREEORITZ L T
RFLP #{ZFREAIT AT o THAE Gt 60 G RT
fxHHECTDLENDHS. 10RO AT MR T,
1 AoRBEgEEL BRI ST, $hbbHAR
fnfE RO PT 25 Rt Shiz gtk 4 OER O R B
setafkdH$ % Triplo 4548, #Ek6 DEBOM
Wigmib% &35 Triplo 6L6L, R&fh 7 OEKO
FIBigetath% H3 5% Triplo 7878 @ 3 EER M FIE &
h7: (Table 3). BEIZ, Singh et al. (1996a) i3
1 FRIGHE IR36) # #EHERIZLOPTOH
FEHRAHD S 15O ST 2 FAEL T Y, FHETH
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FL3EED ST ISR ICETN T2, HEE
SR OBREHERICBVTE PT OBFEEMIIC ST #°
S LD MBS 2 2 E BB LI kol bd s,
SHIIAARBRHED PT OBKZFSCBHETLZ L
12&h, STV —ADFELZHLRETH 5.
AEFETER - FE L7z AT DR $tath® ST
FIRE AR CARICEE L, BFRMtIE T
g, ThoHo AT 2 ST * MM RIE2E 5 FIH
THIEDNTESL, L) RBACYL, HHEHS
(1999) i, AT OWiH H#etatk® ST DRI REEAD
EER L RN, BHEETAERIEET LI EE2HS
MILTWA,

1 =

7942y ~FY)V3Iv s X (Primary triso-
mics; PT) D#7% & UV BB IRSHLE B ko
o & FLRER R I DWW IR 7 70 R Y YV 3
2 A (Acrotrisomics; AT) 6Lk H v ¥ 1) —
1)V 3y 7 A (Secondary trisomics; ST) #%fE
aRIKL, B ats S RS BRI B
EOR S, RFLP BETFES T E21T%2- T,
FNOOBFREHEELFEELL. ZOMKE, Rbkd,
5,6, 7, 11183 551105 E D AT (AcrodS*,
Acro5a, Acro5b, AcroSc, Acro6S™, AcroTa,
Acrolla, Acrollb, Acrolle, Acrolld) & #faik
4 DKk, Fitk6 ORKE, REETOHERICHT S
3 #% » ST (Triplo 4548, Triplo 6L6L, Triplo
187S) MHRE SNz, FHETCRE SN AT 256
I ST A A D@L T v ¥ v 7R RafmRofk
B & OMBLRIZF IR ICE e Rk EER N2,

4 (32

£ 3 &L ANE SARVE o R ARV AT AT AY B P2
R BRRIZFRFEHRERE L 5~ KE &
BiE, HEF # PERICEL CE#HoERERLIT.
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Summary

Ten acrotrisomics for chromosomes 4, 5, 6, 7 and 11 and three secondary trisomics for
chromosomes 43, 6L and 7S were identified by somatic chromosome analysis, pachytene

analysis and RFLP gene dosage analysis.

Ten kinds of acrotrisomics were designated

as AcrodS'™, AcroSa, Acrodb, AcroSc, Acro6S®™, Acro7a, Acrolla, Acrollb, Acrollc and
Acrolld, and three secondary trisomics were designated as Triplo 454S, Triplo 6L6L
and Triplo 7S7S. The respective extra chromosomes of ten acrotrisomics and three sec-
ondary trisomics, were as follows: Acrod4S"™ has an acrocentric chromosome which
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deleted light stained region of the long arm of chromosome 4; Acro5a, Acro5b, Acro5c
contain an acrocentric chromosome with deleted segment or entire long arm of chromo-
some 5; Acrob6S®™ possesses an acrocentric chromosome with deleted segment of the long
arm of chromosome 6; Acro7a keeps acrocentric chromosome with deleted segment or
entire long arm of chromosome 7; Acrolla holds an fragment involving short arm of
chromosome 11; Acrollb, Acrollc and Acrolld contain an fragment of chromosome 11;
Triplo 4548 possesses an isochromosome for short arm of chromosome 4; Triplo 6L6L
has an isochromosome for long arm of chromosome 6; and Triplo 7S7S contains an
isochromosome for short arm of chromosome 7. These acrotrisomics and secondary
trisomics can be useful for cytogenetical studies in rice.



