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Abstract: A small-grain dwarf mutant, designated as sgd1 (1) , was identified from the T-DNA insertion mutant lines
of Nipponbare. The mutant, genetically stable, was characterized by dwarf plant. small grain, dark green leaves and
thick husk. Scanning electron microscope analysis on cell morphology of stem and hull revealed that stem cells in
sgdl (1) failed to form normal cell column and vascular bundles, while epidermal cells with irregular shape in hulls
were tightly packed, resulting in confusion in cell arrangement, and sgdI () was a GA-sensitive dwarf mutant. Genetic
analysis showed that this trait of dwarfism was controlled by a pair of recessive nuclear gene. Through map-based
cloning, the gene sgdl (z) was mapped in an interval of 230 kb between the markers DF13 and DF26 on the short arm
of chromosome 9. There was a dwarf gene BC12/GDDI in this region. Sequence analysis showed that sgdI () had a
single-base substitution (G to T) in the fourth exon of the gene, resulting in the replacement of glycine by valine in
186th conservative amino acid.

Key words: rice (Oryza sativa 1.); small grain and dwarfism; gene cloning; BC12/GDDI ; single-base substitution
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Table 1. Comparison of agronomic traits between Nipponbare and sgdI (t) .
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T E 1000-grain weight/g 25.5841.34 18.21+1.51""
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BE R A AR HERE (n=10); " FIRE (- WAL 0.01 AKF 2R NH.

Data are the mean+SD (n=10); *°

, Significant at P<C0.01 by t-test.
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A, Gross morphology of Nipponbare and sgd1 (¢) at the mature stage, bar=30 cm; B, Morphology of seed and brown rice of Nipponbare and

sgd1(t) (n=5).bar=5 mm; C and D, Diagram of the length of the panicles and internodes (n=10). P, [ , Il . [l . IV, V indicate the panicle

and the five upper internodes, respectively.
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Fig. 1. Morphological characterization of Nipponbare and sgd1 (¢).
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A= EiE;B—ERGHKTE=3), Chl a—MH%3F a; Chl b— 4K b; p-carotenoids—#1# 3 ; Chla/b— 4K a SHLER b I

fH; Chlatb—MEE a SiH&E b Z A,
A, Leave color; B, Pigment contents (n=23). Chl a, Chlorophyl a; Chl b, Chlorophyl b; Chl a/b, Ratio of chlorophyl a to chlorophyl b; Chl

a+b, Sum of chlorophyl a and chlorophyl b.
2 B sgdl (t) IR
Fig. 2. Leaves of Nipponbare and sgdl (t).
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A and B, Longitudinal sections, bar=100 pm; C and D, Transverse sections, bar=1 mm; E and F, Magnifications of indicated regions in C
and D, bar=100 pm. SC, Sclerenchyma cells; VB, Vascular bundle; PC, Parenchyma cells.
3 BAEEMsgdl (1) WEFYEBERRE

Fig. 3. Electronic microscopy analysis of culm cells of Nipponbare and sgd1 (t).
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AL B 2 51 g B A R R 58 AR AR (4 5 58 2 B A L AR L 200 pms C, D 4 30 g B A TR0 R 5 8 A e S S8 S U0 1 0 L AR R 50 pm,
A and B, Epidermis cells, bar=200 pm; C and D, Transverse sections, bar=>50 pm.
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Fig. 4. Electronic microscopy analysis of the glume cells of Nipponbare and sgd1 (t).
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Fig. 5. Seeding phenotype(A) and length of second leaf sheath(B) with GA; treatment between wild type and sgdl (t) (n=3).
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Fig. 6. Distribution of plant height in F, population derived from sgdI (¢) /Dular.

NCBI Chttp://www. ncbi. nlm. nih. gov/) % 2| #
BC12/GDDI1 {5 31 b 43 B & 3L A8 R 1
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Table 2. Indel markers designed for fine-mapping.

ARG Sy R B dn” B K DR T ) 3 46 L dm”
5 1 9545 8 . d6 AR BT LR 4T (1 45 48 L nl” R
T] Fb I S A 1A R 4 e AN shY B S 45 M
X TR A sgd 1 (¢) T8 K457 R YA R R RE B Y
4555, R T dn” Y

i L A 5 B T s R AR SRR sgd 1 (1) sE AL
FIKFEE 9 YLk Indel #3ic DF26 1 DF13 2 [H]
£1230kb X 3, , Zhang 259 F1 LiZE02 75 % X B 70 [

K ESIHFE(5"-3")

< . v
Sequence of reverse primer(5'-3")

Pric E5 9751537

Marker Sequence of forward primer(5'-3")
D28 CATATCAACTAGCCCTACCG
DF16 CAGATGGAGGTTACTCTGCTTCG
DF26 ATGGAATTAACCGTGGCT
DF13 TATTGCACCTGCCTATTCG
DF12 TCTCATAAGCCCAAATCGT
DF15 ATCAGGGCATTCACCTCCG

BC3 TGATAGTGCAACGGCAAGG

GTCCATTATTGGCGTCCC
TAGTCAATGTGCCACCAGTAGGG
GCTTTGGCCTCCATCAG
TTGATGCCACCATCCTCTT
TAGTAGTCGTCGGCGTCAT
TAGCACCCCACAGCTCAAA
GTGGAGTTGTCAGCAGTGG
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| | l | |
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| | l - | | | |
Distance(CM) - o] L | | 2 cM
gz 2 2 - = o T -
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= B a8 a8 3 = a Q o =2500
1
Reconbinants 18 13 6 1 5 6 é 9 150 kb
B AP005860 AP005789
BAGs AP005569
ATG T 0s09g02650 e —_
Nipponbare 551-CGAACGGGGT-560
sgdl(y) 551-CGAACGTGGT-560
C
W sr A Thaliana 204
sifits B. distachyon 203
%t C Reinhardtii 176
K& G.Max 200
JKig H. Magnipapillata 195
H#% M. Truncatula 169
K#g 0. Sativa 203
¥k P trichocarpa 219
w4 S. Bicolor 202
W% V. vinifera 199

A—sgdl (t) WP BEETE ; B—sgdl (1) B A s C—BC12/GDD1 & 7 7 41 LX),
A, Physical mapping of sgd1(¢); B, Mutation site of sgd1(z); C, Comparison of amino acid sequences of BC12/GDDI.

7 sgdl (t) MEAITEE
Fig. 7. Map-based cloning of sgdI (t).
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