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Abstract: The microsatellite markers 484/485 and 484/W2R were used to identify the multiple alleles at the Wz locus in
rice germplasm. Fifteen alleles were identified in 278 accessions by the use of microsatellite class and G-T polymorphism.
Among them, (CT)12-G, (CT)15-G, (CT)16-G» (CT)17-G, (CT)18-G and (CT)2:-G are new ones. Seventy-two single seg-
ment substitution lines (SSSLs) carrying different alleles at the Wx locus were developed by the use of Huajingxian 74 with
the (CT)11-G allele as a recipient and 20 varieties containing 12 alleles at the Wz locus as donors. The estimated length of the
substituted segments ranged from 2.2 cM to 77. 3 cM with an average of 17.4 cM.

Key words: rice; waxy gene; single segment substitution line

# E. HAMTERFIC484/485"M“484/W2R”EE Acc I BEYIXT 278 R E NS KRR (ROHITT Wa BENE
SR E R W B 15 MEMER, HPCT12-G.(CT15-G.(CT)16-G. (CT)17-G. (CT15-G. (CD21-G AF R A
ZMER., UEARF Wz SMERMN 20 MR NREESR AR T ERCHDEREEE SN TR, BT 72
MU Wz S RER (CTHn-G WEBH 79N ZEH W SEMEERBRBERBR. XEERBRERBARCT 12H W

SRR AERBABRKERERN 2.2 M, BKH77.3 M, EHH 17.4 M,

XEW. KB MEEE; PHBERRE
hESHES. QI43; S330; S511.03

BHEEH 5 & (amylose content, AC) B 5 % i
B EERG, REWMBREZ MR G LE
HEZ—. BEHRTER W EEEEWHEAE
HENSENETERXRFEN], Sano £LR2IF|F RFLP
WCFE Wz BN EE BB AFMER Wee F
Wzb, 1990 4F, Wang %0315 Wx HE#HATT 2F
FI5r#r. Blight (UL W BRHATRARTF 5’
YHBY YL 8 Bk 55 bp “FE—-BR(CD.EEF
3, T — XM T RIS T Y “484/4857 # 4T
PCR ¥ 3%, ZEAREIAKBERF PRI 4 HCD . &
Atk Ayres HFUIFI XTI W7 W BEAL B ILE W
H8 AR CD . FuER, FKAFCIERE
UAERENBRMEZH BN Y 7 &
(CT). % %54, Tan Ml ZhanglVFIF Wz BHE| %
KM RAEEFEF (CT) . MAATT) 1 74
KRR HT T EHES, LCDERigd
K Z 8 F& 2 EH, I (AATT) MEfRiCE I E 2

XWERIRE: A

XEHE . 1001-7216(2005)06-0495-06

M EEE(AATT)s MI(AATT)s . Wang %081 %f
KR Wx HFEEXHERRTREREN B/X
HEERSENEREHZSMN W XERE 1Y
TR M F I EW. Ayres ZEIEN -1 F
CD,MIEFI MW ZERRAEF 5 W
)AL A B9 PCR 3738 5 Bt (5 200 bp) M PGB+,
ERNEHERSEMT 18U M BME W £H
MSHEF S WIS L&A AGTTATA ¥
I, MEH#ERTEB WS EHE AGGTATA
B3, X G-T &0 A Acc I BEUIHEATRI , B
& AGGTATA 3918 K B e Acc I B8, T
% AGTTATA B M A RERE Acc 1 B8Y), #—2F
W RERBENR, Wz EHE 1 NS FHIE
MESEINETHINENBERERNGER

Y A . 2005-01-07; MRSl AR 2005-05-10,
ELeWB: EXBARM¥ELE KRBT H (30330370),
B EERN: YRR (71, & Rt BEFRA.
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AR T A X010, 2% 3% %02 f) f PCR-Acc
I A FHERM T CRAS 1 AT+ HE
B GREMARERF ACHET 20%, KM ER
THHET 18%, Wz ZES I N F+1 LBR
BEGCHRA T SHERNSBOBEKE EHEY.
ESER., FACD.S5EMGT 25, %
ABKES 10 f W SRR,

Wz HAEMEESKBEERR SR AFE
BEMEM, BB KREERP 8L 2% ~91.2%

WEHEERSBERE-T, FREEFIAMAEX .

BRBEGIEHTCD.25E5EE#ERSEZ
FFEBEMRLE. HBET W ZREHREZRE
BRAXEERAEW, EERIEN AR W BE
P BB AER, BRIF R EHAL TR —BEER
MIFERMGTFIEHE—Z W

ek B B2 & (chromosome segment sub-
stitution lines, CSSL) &, 8 % A % (introgression
lines, IL) , RFEZEKBEEE R PRV
PR R A Y ok g BrO~16] . BB R IR#kK
B AR EA R — A Yo a4 B, T2 A AR
a5 ZhFEAMEN, MEIEFBRAHR
O8]l HTFRRFBRRBRRAFERBRAIBESR
HEANER  HBEERSZEHEEL -, THE
FUERGBHRNEEREF . MEHZBHRE
REMW, BRESH HEMKBRYEEL T —&
BRBREREARIT20], Hixwe R BRKR
RRRBEF RSB, BRI T 5047 7 —
M AR SO R E MR, RBFFRA ML ER
LT W BN ESMNERSW. HFEESAR
Wz 4005 H A KR8 & F (R bk, F| H 5 32 70
AFRCH B EEASE SN TS B T R
AR Wz S EFEME R BRARR, A EGIT
Hr W 555 47 3 B A 38 % 2800 35 58 22 Al

1 MHE5kE

1.1 #R#s

BIAOR R B B A SRR E 2 AN TR
218 A (RO (BBRFIE) . BRBRERNE
SRR 20 MEE AR W S EE KSR (R
Stk EA, DU RKRS &R At b 747 AR
A, XEHBHERMRERLE 1. FERRMHE
FHETERERILRFEHEARY.
1.2 DNA fHiiR

278 A FFh (&) 9 DNA #1482 2 B Murray #l

o /K B8 % (Chinese ] Rice Sci) 45 19 %45 6 $1(2005 4 11 A)

Thompsonl?21ff) CTAB F ik, B BRI BB
#HARH B DNA 122 B Zheng S8,
1.3 RMIDEHREHH

MIBEICH RN ki Li RO & #
T.We BN ERLEERAVNBKEERICH
“484/485”41 f1“484/W2R”(5], “484/W2R” ¥ 1§
FHIFE 3TCTH Acc ] RYIBRBYIE K. BUI™=Y
R “484/485" 5 =) 3 A 6 0o 3R V9 U R B O IR
Mk, BERBRRBFHNBIEELHAT 12 K
ik b, 7 20 MR EAR SRR EARCELEN 747
ZIEH ZAHE 549 4 SSR HRiCHT R A B
WAMREERSN . BHELAK EHUTEREE
K 32~66 A, F# R 45. 8 A, X EARIC Z [H] iK1
EBE R 2.8 cM, Hed RM 5[# 1 #E Cornell X%
#4251 ,OSR 5|¥H Akagi %0261 ,PSM B|#
M AR LEE R,
1.4 Wx SUERSFBRRKBRAHEY

RAEZMAaFhRicHEBEBEMRGEANY
U8l B & [ 32 it AR S8 F Al T B AR ic 484/
485 #4T Wx EEKW . A BC:F1 BT 12 ZR] e
K EAE5 M % 14 SSR AR HIT Rt h EA £ %
HAKRBAF BRI, BERMEHSWo EMER

F1 ATRERRRBRABIMFIHEAERE XD
Table 1. Origin and type of the parents used for development of SSSLs.

P p3 3.
Parent Origin Typel?1]
%4k Recipient
4R 74 Huajingxian 74 & E China Hli
4it{& Donor

Tetep B Vietnam b1}
th 4188 Zhong 4188 # [ China M
BG367 & M$E Bangladesh ]
¥ 100 Zihui 100 $1H China R
Katy £H USA i
IR66897B IRRI i 2
FH 48, Suyunuo® F & China i
IR64 IRRI Kl
W ¥ & Nanyangzhan F & China i
Basmati 370 BELA Pakistan b1
IR58025B IRRI Hh
L £ Jiangxisimiao #1 & China ]
£ E¥#HF American jasmine *%H USA H
¥ EFM Ganxiangnuol’ # [ China K
IR66167-27-5-1-6 IRRI i
BRIk K #K Chenglongshuijingmi HE China Hl
IR65598-112-2 IRRI il
Lemont #H USA -3
Star bonnet 99 *H USA i
IAPARSY B 78 Brazil i d

DR

D Glutinous rice,
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FERBRER. ARESFRAK LEFERRN
BUAMASEHENM T ERIS, FHEEMAASL
¥ & 7 Cornell i DB B PARicH BB KK B R
BRI T EARIC (PSM FR18) XF 3K 15 B 1% 3% 8 i B
R‘CERBTEEREFBRRON, FREREHTFE
R M EEERICERE R 67 4, WIKTH
BREARBRBENHBERBERBRR NEFRE R
BB RBERBERAFTRBFTBERENE.
1.5 RIFBEKENIE .
% M Young 1 Tanksleyl28] 5 pe &
BKE., S8MMEA BERFRE NS FIRICHT
K, EEEAREESENIRICRANZHEREES
R EERNIE, DR BRRACSHEER
Aol A R RIRIC 2Z 18] B o 0 R il R 1R
ALBEESLHOKBHITERCEEYIHE
FERBRFBMKE.

2 BRSO

2.1 We BB FESMBRBNEE
2.1.1 Wz BE&CTD.25%

P Ayres £ M4 Kp S0 B 6 N KHE
i (Tetep, IR72. 453 . Katy.IR64 Fl Lemont)
FrExT IR, A A T E AR 1S “484 /4857 % 278 #y K B
H NSRS SRR (RO AT W BEERN(CD,.Z
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AW, B 12 R, HP CTEESRE
SR8 BmERN 21 KA 1-A),
2.1.2 Wzx B8 G-T 2458

FIF 31 Py 3t “484/W2R” Xt 278 433k B EH A 4k
KRGS AN (RO B DNA B S #4T PCR ¥ 38, ¥ 7™
Y Acc I BUIEH TR, ER LA 1-B XK 2.
MNE2TLUFEL, Wz FHEENY (CTs.(CTio .
(CTH11.(CTY12 . (CT14 . (CTH15 . (CT19 . (CT30
fM(CT) 2 K94 DNA # 51 PCR P4 88 Acc 1

- B3, RPIX & DNA FHIE W ZEEHT R HE T

STMBTYIL A LW G T £8HN G, 7 Wx F{IL
HEHANCD 16 (CT1r FICCT) 1 B # 8}, — 8k
DNA #: 5 # PCR =888 Acc 1 B§ Y0, T 55 — &
DNA ¥4 #) PCR =¥ R BEBE Acc 1 BEVI . 723X
SR RER Acc I BB G T 258K G ARE
BAccl UM GT 58N T, Hilt, X 3 #
CDFMNERKZ GT BAREATH—L 0K 6 7
A #E, B (CT)16-G. (CT)17-G, (CT)18-G.
(CD16-T.(CT)17-T M(CT)15-T., E 1-B RBRH
RI2FGTEZEMENGH Wz HFER.
BAIRUCD, Z5HMGT B854, Ws
BEAL AL Rl 15 MR EEE
2.2 Wx EEREREABHRREINSH
ANTE] W S5 v B PR 7 7K 8 b o 98 R o A9 20 7 4

= e — 147Dp
R .‘.,.-
A ‘ e
-‘-c “~.~
=S
- — 111bp
. e =
e
—— 147 bp
B R el L At
--
- 11b
y — P
B =T fioop
M1 2345 67 89810 1112M

Bl AEWr BEARFEERFR
Fig. 1. Band patterns of multiple alleles at the Wx locus in rice.

A—(CD, % EH; B—(CD,-GHMEH.

1—(CT s 44 ) ; 2— (CT) 1o (IR72) 5 3— (CT) 1 (% H )5 4— (CT) 2 4K 100) 5 5~ (CT)y (Katy) ;5 6— (CT) 15 (IR66897B); 7—
(CT) 16 (Nutsuriwai) ; 8— (CT)17 (IR64) 5 9— (CT) 15 (IR66167-27-5-1-6) ; 10— (CT) 15 (IR65598-112-2) 5 11— (CT) 3 (Lemont); 12— (CT)

(BF258).

A, (CT), alleles at the Wz locus; B, G-T polymorphism at the Wx locus.
1—(CT)g(Tetep); 2—(CTI1u (IR72) 5 3—(CT)1;(Teqing) s 4— (CT) 1z (Zihui 100); 5— (CT) 1, (Katy); 6 —(CT) 15 (IR66837B); 7—
(CT) 16 (Nutsuriwai) ; 8— (CT) ;7 (IR64) 5 9—(CT) 15 (IR66167-27-5-1-6) 5 10— (CT) 19 (IR65598-112-2) 3 11— (CT)z (Lemont) ; 12— (CT)y;

(Yuanzi 2).
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Table 2, Distribution of Wx alleles detected by microsallite class and G-T polymorphism in rice germplasm,

-3 €D, &t

Type 8 1o 11 12 -14 15 16 17 18 19 2 21 Total
BB Acc I B§4) Digested by Acc I 2 13 105 5 4 2 2 12 6 1 17 1 170
ABEH Acc I B84 Undigested by Acc I 0 0 0 0 0 0 2 29 77 0 0 0 108
&3 Total 2 13 105 5 4 2 4 41 83 1 171 278

3 WxHESHEREABRARRBABHRERLKE

Table 3. Origin and length of substituted segments containing Wx multiple alleles in the SSSLs,

W RABRREN  R@iRkE COTERAKE
r HER Bk . - Average length
. Number of Length of substituted .
Wz genotype Donor of substituted
SSSLs segments /cM

. segments /cM
(CTs-G Tetep 6 8.0~38.7 20.9
(CD10o-G 71 4188 Zhong 4188 7 2.2~14.8 9.9
BG367 4 2.2~41.7 15.9
(CD12-G ¥4 100 Zihui 100 2 2.8~6.8 4.8
(CD1s-G Katy 1 8.2 8.2
(CThis-G IR66897B 3 5.6~36.0 19.0
(CT16-T 8 Suyunuo 2 6.5~9.5 8.0
(CD1-G IR64 4 9.8~28.0 21.2
B % 5 Nanyangzhan 2 26.4~37.0 31.7
Basmati 370 1 5.9 5.9
(CTH17-T IR580258B 4 2.2~11.5 6.1
LG4 B Jiangxisimiao 7 2.4~50.8 25.8
- EHE¥#HF American jasmine 4 2.2~11.8 25.3
& ¥ Ganxiangnuo 2 8.5~48.0 28.2
(CT1s-G IR66167-27-5-1-6 1 16.3 16.3
(CT1s-T JR A K F % Chenglongshuijingmi 2 8.8~50.3 29.5
(CT -G IR65598-112-2 4 10.8~42.0 19.6
(CT)30-G Lemont 5 3.5~77.3 27.4
Star bonnet 99 7 2.2~26.0 13.2
IAPARY 4 9.5~26.0 15.0
4 it Total 72 2.2~77.3 17.4

R2Pm. 2218 HABRM(FOd, kK28
(RO Wx B EHCT) . 2H5HH(CDHu.
(CD 17 M(CT s, 5 BEAY 82. 4% KK H (CTo
F(CD 20, MECD1MCDa MRS RH 1
N WNERZAEWUBH , REARFCTEE K We
SNERBUBREAR, BF (CTs. (CT)io.
(CD11.(CD12.(CTH 14 (CT15 . (CT)H19 . (CT 2
MCTD 2 Shr s B8 BT A B SR BE 8 Acc T BEYD,
BERAFREEBUORES, TABSEE
(CT16 . (CTO17 F(CT) 18 % i 3 FH A £ B R RE B
B, A 13. 2 % HORE R RE BRI .
2.3 Wrxr SSEHERSRBRBERMES

P Wz SR 3 K% (CTH11-G B “4E5EH 747K
AR, ERE W SR KERM (RO RLF,
BN FAH 3~5 RER, /M T B vric i Bh &
B sE T RRE R BRE, LRBT 72104
BAARRE Wx SRR EFBERBRER. XEHARE
R\ERETF 20 M FHEFM R 12 #H AR

B We AR, P We ERERENCD1r-T B
®E,B 174, BRI (CT)2-G, F 16 4, 1
(CT14-G A(CTIs-G B A 1 4. 724
BREEREZES REFBEKERKKH 77.3 M,
BEMR 22 M, KEBRBABKERE 2 2~
15,0 cM, FHEBEN17.4 MGE I FIE 2),
3 g

KERREREZN. W EEFEEWES
fiF 44k, Sano %[21 ¥ 58 i Al RFLP #3iC %
Wz A EEERRNFMER Weefl Wat, H %
B Wz F Wb 75 W] K R YE A o 4 B 0A B 4346, Ml
BUWz A EEREN Wl , BEXBANEMER
ERRULHBBEKBIHEEERSBENESR.
ME—SHREMNHCD.Z25EMGT 254
Xt Wz BEALBAT T HEMERE G, EEH 10 #
Wz ZMEE, B (CT)s-G, (CT)10-G. (CTH11-G.
(CTY14-G.(CT)16-T. . (CTH17-T . (CT)18-T,
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|I||||||I l ‘ Wx locus

Chr6
0.9 RM133
L“ig/;::::; “ I l I " I I
W TN || SO OO T T TR dle
T RNTTID 5011 L) AL L) LL |
104 —J]— RM387 l| m || HIRINIRI
11.5 A=~ RM 510
12.9j RM204
13.5-/» RM225
RM217
15.8 RM11$ T
18.6 RM314
RM111 .
191 RM253
32.7 —- 1~ PSM350
RMS$0
343~ 1| Mrm402
383 R rM349
40.2 RM557
JRM539
1.0 RM136
56.3 RMS27
62.6 PSM388
677~ _L—~RrM3
68.5 —_|~—RMS541
70.6 =] [N-PSM135

73.8 —1 [~ PSM136
76.5 — 1 —ESM137
79.0 — 1 [~—PSM138

82.9 RM454
o RM162
87.5 —~——|rM275
90.5 ~J—T—PSM431
95.4 PSM389
992 —J_1 —RM343
100.8 ——t—RMS528
1051 RM30
110.6 RM400
113.1 RM340
117.0 RM 439
121.7 ~J_|~RM412
123.9 —J_ ] —RM103

124.4 = 0sR21

B 2

AWz FBERERBERARAGRBABELECH L EE (T 53 5 BARERBK S HRAFHID

Fig. 2. Position of substituted segments containing W multiple alleles in 72 SSSLs (The 72 SSSLs were arranged based on the order in

Table 3).

(CT)19-G (CT)19-T 1 (CT)20-GL4~71, A 55 F
HECD. £ MM G-T EEMUME S, XRE 2
278 UK RSARIHEAT T W B &R 2 447, 3t
Rt 15 &AL BN, K (CT12-G. (CT)1s-G,
(CT16-G.(CT)17-G. (CT)15-G FI(CT)H21-G 3 6
T S B PR R LR TE . 0k S S 0 B B ) & B R
— 5T W EE BB BEE T 2R, MR R
BrREH#ERSEERFEEEA.

A Wz BRESHEEERSTEBAOXRD
MRFERUSHENHAEMHR,BHF W EH
MREZHRETRMIFFERRYE T, BTk
WM AR W B 50 R KB EHNL . AU
EARFE Wx S EEE K 20 AN (O R HEEEAR,
FIABZMETERICHBESEHE SN L &

ST T2 AU R 747 A R AR W LR
BREBEACRR LR 120 We SRR, XEH
FBERBRABTSHZBERAZRAREFE—TTH
R BER MY T—RIIMESERR, WTH
BRREHE RO, BRI We REMEHRY
BB R G W AR P AEE
HHEA.
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