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SUMMARY

Title : Development of Diverse Novel Breeding
Resources Related with Gelatinization

Properties and Soluble Fiber Content in Rice

Background

Development of various rice varieties with characteristics related to
rice food processing is needed to strengthen the competitive ability of
Korean rice industry. Consumption of ready made cooked rice, slender
stick rice cake, and diet rice foods have increased every year. Rice
germplasm contained a number of variants for rice starch characteristics
included gelatinization properties, and the induced mutation has provided
various rice endosperm variants. Therefore, rice breeding efforts are
necessary to select the resources or breeding lines suitable for rice food
processing as ready made cooked rice, slender stick rice cake, or diet rice
foods. Rice breeding efforts to widen the utility area of rice grain are
needed to cooperate with molecular biology and food processing. Special
efforts to establish MAS and transformation system should be strengthen

for future.

Objectives

The objectives of the study are as follows : @ The development of
glutinous and non-glutinous breeding lines which are different in
gelatinization properties of rice grain, and comparison of the food
processing characteristics of rice varieties with different gelatinization
properties. @ The improvement of agronomic character— istics of high

dietary fiber rice variety "Goami 2", and development of new breeding lines
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with high dietary fiber in rice grain. @ The development of DNA markers
related with gelatinization viscosity or dietary fiber content in rice grain,
and establishment of MAS system for gelatinization properties or dietary
fiber content. @ The development of high resolution DNA microarray
system for breeding of quality rice cultivar mainly focused on the traits
related with cellulose, amylose, amylopectin contents and other ingredients
in rice grain. ® The establishment of rice transformation system in both

aspects, gene delivery and tissue culture.

Summary of the results

1. Development of diverse novel breeding resources related with
gelatinizat—ion properties of rice grain

1) The goal of this research is development and selection of quality lines
showing diverse characteristics on gelatinization viscosity of rice grain.
We have used numbers of genetic resources to develop and carried
selection based on the agricultural characteristics obtained from
breeding field and analysis results regarding the properties of
gelatinization viscosity of rice obtained in laboratory. Among the
breeding lines selected from the year 2005's breeding field, which have
shown good agricultural characteristics and didn't show any further
segregation, 12 lines were selected and progressed for the year 2006's
field performance trial. Beside these selected lines, 51 waxy or
non-waxy rice lines showing diverse properties of gelatinization
viscosity and good agricultural characteristics have been selected and
currently growing in 2006's breeding field.

2) To find out the genetic relationship between the properties of
gelatinization viscosity and alkali digestibility value(ADV), we screened
the properties of gelatinization viscosity and ADV of individual F2 plants
of a cross between near isogenic lines showing clear difference in ADV.
We classified individual F2 plants into three groups based on ADYV,

those are higher and lower on ADV and still segregating group and we
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3)

4)

5)

observed that right tendency of theoretical 1:2:1 segregation ratio. The
relationship between ADV and properties of gelatinization viscosity
among F2 plants were that minimum viscosity, final viscosity, setback,
and consistency biased to F2 plants showing lower ADV (ADV 1-2),
whereas breakdown biased to F2 plants showing higher ADV (ADV 5-6).
And these tendency was resolved as statistically significant.
Consistently, the results indicate there is a genetic relationship between
ADV and the properties of gelatinization viscosity.

Using F3 seeds, which obtained from F2 plants of the cross between
near isogenic lines showing clear difference in transparency and
clearness of rice endosperm, we analyzed the relationship of
transparency and clearness of rice endosperm and the properties of
gelatinization viscosity. The results was that the plants with opaque
endosperm showed relatively lower minimum viscosity, final viscosity,
setback and consistency. Based on this observation, we found there is
genetic relationship between transparency of rice endosperm and the
properties of gelatinization viscosity.

We have developed F8 RILs of two back-crossed combinations to
identify molecular marker related to the properties of gelatinization
viscosity. We observed the segregation of waxy and non-waxy lines
among RILs and the great wvariation of gelatinization viscosity
properties was found both in waxy and non-waxy lines. We harvested
and stored 232 lines from the cross of Jinmi/wx202-25-1-5//Jinmi and
155 lines from the cross of Jinmi/wx185-29-1-3//Jinmi. These lines
will be used as highly valuable genetic resources for further researches
of rice molecular genetics.

We have attempted to find out molecular markers related to
gelatinization viscosity properties. F6 RILs and 10 different RM primers,
where located on the chromosome number 6 and 8, were used for SSR
analysis. We found that RM412, 42 and 230 were potentially related to

the gelatinization viscosity properties in non-waxy lines of

_11_



6)

7)

Jinmi/wx202//Jinmi. Further, RM42, 38 and 587 were identified as
molecular markers which related to the gelatinization viscosity
properties in non-waxy lines of Jinmi/wx185//Jinmi. A commonly
occurring maker in these two crosses was RM42, which located on the
chromosome number 8.

We studied the effect of selection when we used the RM markers
identified as above, which related to the gelatinization viscosity
properties, using back-crossed RILs. Obviously, we concluded that we
could use RMb87, 412, 230 and 42 for selection of hybrid plants and
lines based on the amplified DNA band pattern obtained from DNA gel
analysis.

We selected a breeding line showing grater difference in the
gelatinization viscosity compared with the standard variety "Jinbuchal" in
2003's vyield trial field. This is one of the highly generation advanced
breeding lines which has been bred in the plant breeding laboratory of
Konkuk University. The nomenclature of this line has been done and
the name of this line is "Hwangkeumchal". The maximum viscosity,
minimum viscosity, final viscosity and breakdown of this line was much
higher than standard check variety, whereas setback was much lower.
The seed pericarp color of this variety is reddish brown and
anti—oxidative activity of brown rice is significantly higher than check
variety and hull color turned to golden color during early grain filling
stage. By this reason, we submit the plant variety protection application

for saving this variety at March of 2005.

8) Another line among the highly generation advanced lines in yield trial

field was named as "Jachaechal". The chararcteristics of this line is
similar in the gelatinization viscosity with check variety, but it is clearly
different with "Hwangkeumchal" and is shorter in stem length and
showing very early stage maturity. The seed pericarp color is
reddish-brown, therefore we expect this line has higher anti—oxidative

activity. We are going to submit the plant variety protection application

_12_



at end of 2006's field test.

9) Food processing chararcteristics in term of texture of the non-waxy
rice product, "Junambyeo" which has lower adhesiveness and higher
hardness is good for rice cookie. "Junambyeo" and "Saechucheongbyeo"
which have higher cohesiveness and chewiness and lower setback is
good for rice cake particularly for slender stick od rice cake. Ilpumbyeo
and Chucheongbyeo have lower hardness and chewiness, therefore they
are good for rice cake. And, Chucheongbyeo is good for rice bread.
IR50 and IR36 were not good for rice cookie, rice cake and rice bread
due to their relatively higher setback and consistency.

10) Waxy rices are not good for the rice bread and rice cracker due to
their higher adhesiveness. The waxy rices showing higher gelatinization
viscosity such as Suwon290, Jachaechal and TaichungSen glutinous may
good for extra sticky rice cake. TaichungSen glutinous, which has
higher gelatinization viscosity and Hwaseonchal, which has lower
gelatinization viscosity and higher adhesiveness may good for glutinous

rice cake, so called "Injeolmi".

2. Development of rice edible traits related high resolution DNA
microarray system and transgenic rice
1) Our research focused on developing rice edible traits related high
resolution DNA microarray system and transgenic rice what has an
modified metabolic pathway resulted in changes of structure of starch
and starch granules of endosperm. We tried to develop high resolution
DNA microarray system can be used for breeding of quality rice
cultivar mainly focused on the traits related with cellulose, amylose,
amylopectin contents and other ingredients those are affected on final
edible quality of steamed rice. For this purpose, we identified more
than 1600 gene sequences including transcription factors potentially
involved in starch, sucrose and cellulose synthesis in rice. Among them,

we cloned 164 genes from RT-PCR and certain part of these genes are
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2)

1

2)

amplified for making high resolution DNA microarray system. We have
cloned 33 transcription factor genes those are expressed in developing
rice endosperm and embryogenic callus.

Also, we set up rice transformation system in both aspects, gene
delivery and tissue culture. We successfully identified and cloned
embryogenic callus and observed initiation of organ differentiation,
however, we failed to obtain fully grown transgenic rice plant due to a
severe contamination problem occurred during 2005 in our laboratory.
We use particle bombardment system for gene delivery. These particle
bombardment and embryogenic callus provide an unique opportunity to
screen the function of a candidate gene, which relates to branching
degree of starch found in embryogenic callus. The branching degree of
starch found in embryogenic callus showing a tendency of lower
branching degree overall. This gene function screening system has
some advantages; we can check the function of gene in an early stage
of rice transformation and can screening many genes in a short period.
In addition, we developed a method to find out relationship between a
gene and a certain traits and currently we are working with patent

application.

3. Development of high dietary fiber breeding lines and its genetic study

This experiments were carried out to develop new high dietary fiber
varieties with Suweon464 by Ilpumbyeo mutation breeding using
N-methyl-N-nitrosourea(MNU). The materials of this experiments were
used to sixteen crosses by Suweon464 and some varieties. The sixteen
crosses were bred 494 cross seeds, F; of thirteen crosses 226 plants,
Fo of ten crosses 810 plants, F3 of four crosses 137 plants, and F4 of
two crosses thirty plants.

Anther culture was practiced to develop rapidly a new high dietary
varieties using the F; plants of five crosses. The 78 new breeding lines

were obtained from the F; plants of five crosses by anther culture. The
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3)

grain yield in observation yield trial field showed 2.17 ~ 5.84MT/ha in 21
anther culture lines. The vyield indexes of the anther culture lines to
Suweon464 were 517 138. Their dietary fiber in rice grain varied 1.75
to 3.56% in 21 anther culture lines and the dietary fiber indexes were
567113 to Suweon464.

To study dietary fiber locus, we anchored 196 SSR markers on
chromosome 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12 using Ilpumbyeo and
Suweon464. Among the anchored markers, 19 markers showed the
polymorphism on Ilpumbyeo. The ten chromosomes were anchored and

the 1~ 3 markers showed the polymorphism except chromosome 2, 11.
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SHA /// 71 B /wx 199-35//71 1) B 1541 % 4AE | e 23
F7 | Zns///zm) 8 /wx209-29//71 v ¥ 1841 % A% | FEE =%
2w/ m ¥ fwx202-25//2 1) H 271 %
)8 /wx185-29-1-3//71 7] 1) 2071 % 4AE | Ee 23
F8| mH/wx202-25-1-5//71m| 1 23371% | 2327)%F | ] uvl RILs
Am 8 /wx185-29-1-3//%17] 1 15541% | 15641%
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F1-2. e =SS Bl 2o WA

Wi | A | FIdE | HAARE |HI3HE (AR |(ATHE
E_HHZS}— © =4 = T = g=t
EA| WHE RVU RVU RVU RVU RVU
3259 207.5 97.6 125.2 109.9 -82.3
3260 174.3 32.7 44.3 141.6 -129.9
Zz 3274 138.0 52.0 66.9 86.0 -71.1
3278 139.7 57.0 73.7 82.7 -66.0
Qkabe ///Z ml W/ 3300 211.0 103.9 129.3 107.1 -81.8
wx199-35// 3264 256.5 176.4 294.0 80.1 37.5
Zm 3273 288.3 164.4 257.8 123.8 -30.4
) 3284 251.8 176.5 300.2 75.3 48.3
3292 247.3 177.5 290.7 69.8 43.4
3293 288.0 167.4 266.3 120.6 -21.8
3304 293.8 164.7 265.6 129.2 -28.3
3366 229.8 109.2 141.2 120.7 -88.7
3367 130.8 62.5 78.0 68.3 -52.8
2 3368 133.6 59.8 78.3 73.8 -55.3
3383 201.4 99.7 124.4 101.8 =-77.0
BRI RE DIV ARSI R 3402 226.5 95.1 119.5 131.4 -107.0
wx209-29// 3371 302.9 171.6 279.7 131.3 -23.3
Zm 3373 250.3 193.4 306.2 56.9 55.8
) 3382 278.8 150.2 242.1 150.2 -36.7
3388 260.1 187.6 309.5 72.5 49.4
3399 327.8 193.8 281.3 133.9 -46.5
3411 306.7 185.3 304.7 121.3 -2.0
3154 120.8 47.5 60.3 73.3 -60.5
3192 133.4 41.4 55.1 92.0 -78.3
KR92021/ 2 3199 164.9 60.8 77.0 104.1 -87.9
KR92009 = 3207 130.2 60.3 77.4 69.9 -52.8
3244 172.6 76.3 100.5 96.3 -72.1
3256 129.5 62.7 79.8 66.8 -49.8
el RS YAE FAEY FAATE Astel F2 AAEE £
F3T4A& ol&ste] &g dZde5d e, i FHE 2 I3HESAS AL
Sk & R RS} e 2EAFAR AN iz F2 AAE 2
G T EE ARG A3 AT =T G2 A, EEsta e A, 1E
3 oEe AR 12 1] FeEulel A Relste] ARARI} g WwEo]
ol FAHA. T o e SHEEY FxE vug Ay 47
57t $& NAFADV 1-2)0] =& NAT(ADV 5-6)0 H3te] HAH =,
HETHE, X%, consistency® rolstAl S ZFo| xS, A=
T Hol| Bxete] (i 1-3) ¢ e = SHEEA I e E U
A d5S & F AU

o
Hiro] Frieel xpol7b FEF LA At alufeke] F2 7RA ol A

[e]
FER FIFAE olg3te] AAWE WY THE ERYEEYL 2A



oA mek o] we Aol wale] AAYE, AFUE, AVHE ©
consistency”} ol 8kA| sto} Zeke] Frgeol TS Fhol FdHQ)
A7 AHES & A}
F 1-3. 2 ADV 25 FAA A3t amxgelA ADVel e 354
T'I:_ng_oo]:}\]-
HARE —
ADV 193 193.1 201.1 209.1 217.1 225.1 233.1 241.1 249.1 A o ;;‘i x2-k
ol -201 -209 -217 -225 =233 -241 -249 o] v
L 8 18 13 8 1 2 1 - 52 210.6 10.9 794"
S - 4 13 26 30 29 7 4 1 114 220,6 10.9
H - - 1 6 3 7 10 6 2 35 2315 12.6
Al 12 32 45 41 37 19 11 3 201
EER —
ADV 340 340.0 357.0 374.0 391.0 408.0 425.0 442.0 459.0 A Ty ;;‘i x2-
o]d} 1-357 1-374 1-391 1-408 1-425 1-442 1-459 1 oA -
L - 2 4 6 14 15 7 4 - 52 406.7 25.1 21.3
S 4 5 17 13 24 23 20 7 1 114 400.2 30.3
H 2 4 7 8 6 7 1 - - 35 383.7 26.1
Al 6 11 28 27 44 45 28 11 1 201
HITAHE —
ADV 312 312.0 328.0 344.0 360.0 376.0 392.0 408.0 A HAd ;;‘i x2-k
o]d} 1-328 1-344 1-360 1-376 1-392 1-408 1°]* -
L 2 15 14 16 4 - 1 - 52 339,8 17.5 97.3"
S 5 25 36 34 9 4 1 114 357.0 18.8
H - 1 4 10 6 10 4 35 384.1 24.0
Al 20 40 56 48 15 15 5 201
breakdown, %3}d %= e
ADV 116 116.0 134.0 152.0 170.0 188.0 206.0 224.0 242.0 A o ;;‘i x2-k
o]d} 1-134 1-152 1-170 1-188 1-206 1-224 1-242 1 o]* -
L - - 1 5 8 17 17 4 - 52 196.1 19.8 66.6™
S 1 6 12 22 29 16 25 2 1 114 179.6 28.8
H 1 7 8 14 4 - 1 - - 35 152.2 21.4
Al 2 13 21 41 41 33 43 6 1 201
setback, X|WFd = -
ADV -92 -91.9 -72.9 -53.9 -34.9 -15.9 -2.99 16.01 35.01 A Ty ;;‘i x2-
o]s} 9~-73 9~-54 9~-35 9~-16 9~-3 ~16 ~35 o] -
L 20 16 14 - - - - - 52 -66.9 15.8 124.6™
S 12 29 39 13 11 8 1 1 114 -43.2 264
H 1 - - 6 8 12 7 1 35 0.4 22.1
Al 33 45 53 19 19 20 8 2 201
consistency =
ADV 109 109.0 118.0 127.0 136.0 145.0 154.0 163.0 172.0 A Ty ;;‘i x2=
o]s} 1-118 1-127 1-136 1-145 1-154 1-163 1-172 1°]% I
L 2 5 13 20 8 3 1 - - 52 129.2 10.4 63.0"
S 3 29 27 28 17 6 2 2 114 136.5 12.8
H - 1 4 8 7 6 5 4 35 152.6 15.7
Al 8 43 51 44 27 13 7 6 201
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TEAFAAM W /wx202-25-1-5//Fv]¥ Zgol
H AL, WwW)/wx185-29-1-3//xm|H Z3to A= 1657A16S 835t TAE B
Hatal ek o] 5L <to g W BAFHT AFelA AT
th. 2003 2ol AulE F6 RILsol A 23k $4& o] &sfe] 2] s s
AL A 23 Wy 2 2 A% 3 F Aoyt el 1SS st
(F1-4). ol WHlEE Frjola & ]
S deby, mEkA] TgAge]l e W EFFNEe] Jhesithe 3s EE

ol .
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¥ 1-4. ¥ oJum) RiLse 3 HEEA ] t}YgA

An | A4 (gses| Az | Aw (Awgs 2T 20
T EEA e HZ | break- | M= A JERAT e | o
(RVU) | RVD) down | (RVU) | setback | (&) (IfVU) )
28 /wx202-25//217 8| F6
FAAET [ 114
At 164.60 | 67.49 | 97.69 | 90.25 | 23.34 | 3.54 |66.30 | 67.46
N 316.00 | 176.25 | 139.75 | 281.25 | 105.00 | 6.47 |69.45 | 70.05
NEES; 84.67 | 33.17 | 51.50 | 48.00 | 14.83 | 3.67 |67.15|68.90
EFAA} 4569 | 29.01 | 24.30 | 39.77 | 14.76 | 0.48 | 2.23 | 1.71
EREE 27.76 | 42.91 | 24.87 | 44.06 | 63.26 | 13.63 | 3.36 | 2.53
FAAET | 77
Pi 254.99 | 146.86 | 108.76 | 260.89 | 113.99 | 6.59 | 68.71 | 69.70
o | Ak 351.25 | 249.33 | 64.33 | 338.00 | 88.67 | 6.73 |72.10 | 72.10
2 23k 162.00 | 53.17 | 108.83 | 276.92 | 223.75 | 7.00 | 67.25 | 67.85
=0 4313 | 31.23 | 2758 | 32.22 | 26.84 | 0.23 | 2.13 | 1.57
o A5 1692 | 21.26 | 2536 | 12.35 | 2355 | 3.41 | 3.10 | 2.25
¥ /wx185-29//2 1] H, F6
AHES | 41
A+t 183.96 | 76.21 | 105.56 | 102.21 | 26.80 | 3.61 |65.32| 67.20
R 328.75 | 155.33 | 173.42 | 205.42 | 50.08 | 3.87 |67.20 | 67.20
S EES, 76.42 | 21.33 | 55.08 | 33.33 | 12.00 | 3.60 |66.45 ]| 67.05
EEAAL 67.77 | 39.77 | 32.80 | 51.31 | 12.02 | 051 | 1.84 | 5.06
Ho| A5 36.84 | 52.18 | 31.07 | 50.20 | 44.87 | 14.22 | 2.81 | 7.54
ZAMAES | 57
At 252.33 | 136.01 | 115.37 | 262.01 | 122.48 | 6.61 |68.77 | 69.39
o A3t 397.67 | 214.17 | 183.50 | 355.08 | 140.92 | 6.47 |67.15|67.95
EEST 111.58 | 44.75 | 66.83 | 64.17 | 19.42 | 3.27 |65.60 | 66.30
EFAA} 70.97 | 42.41 | 4222 | 5343 | 40.13 | 050 | 4.90 | 4.06
EREE 28.13 | 31.18 | 36.60 | 20.39 | 32.77 | 7.54 | 7.13 | 5.86
I FE Ao S EEAY Add vAE F2 69 GAASF 83 A Aol A
HAYATE A7 AAZA3E w61 A 9123 552 RM w7 ¢ 84
Al A3 5F2] RM vIAE o] &3} SSREA S F=dkitt. 1 Ay} v
/wx202//71m 8] Z3Fol Al FA A= Hn type, wx202 type, L#il F WHE7}

E5% YBue type & 3FF¢band typeol THH AL, 11 H/wx185//717] H

X3 MEe}l nxe] ME F 4FF9] band typeo] WERRTH
| & vlas) BE dweA vEehd MeE 7 A
A wx2024 wx185914 HEhd Wi=E 7R AlsHt 9%

8] wok=dl o= TAARZE AE YRR AvH R o mujE anjzgro] ] widl
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3 1-5. SSREA A yehd =g e} zhztel sigsts AT

Zefolu] ol F A i s
s e Zm] /wx202//71 7] 2] /wx185//%1v]
J 52 46
RM528 6 T 20 9
J 66 40
T 6 5
RM587 6 X 3 7
J.X - 3
J 53 44
RM454 6 T 19 10
J,;T - 1
J 56 38
RMb539 6 T 16 17
J 37 33
RM412 6 T 34 21
J, T 1 1
J 54 39
RMA42 8 T 18 16
J 55 48
RM38 8 T 16 7
J, T 1 -
J 53 34
RMb544 8 T 19 91
J 50 44
RM230 8 T 99 11
J 55 51
RM506 8 T 17 4
Jo@my M= T wx202 BE wx185 M=, X & H]x]o] wWi=
AAE 1089 Zetoln] Ztzte A AZ T2 band typed 7Hd AT 7 2

7HE SR 5SS vaste] S EEAT Avtd BAmAE ZaA sl
o A A /wx202//7 W H iaaloﬂﬁ 8 AA A xg RM42E A&
W wx202%8 M=7F dEbd AlFES] HAAME Ad A7 FoleA wdka, 8W ¢
A el 91218 RM230< /\}%‘Eﬂ% o vy 3y MEE V] AlFEY AR
7F Foet A Eokth = 69 AA A X eh= RM4125 AFESF A e F
Mes 7 AeEY] AMERE FiA7F fFolehd w=dvh A v /wx202//
Zmy wejzgke] wm A E A7 S EEAY ddd loR F4
¥ Ak RM412, RM42 2 RM230S Agtet 4= QIAthH3E1-6).

20 /wx185//Am 8] %3 A= SSREAIA] ZEtoln & RM42E AL&3S

<

_1
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A HEA7E FoleH %%1,
5 HuyEst HAYNE o

25 8w Al 9128 Z}H}ﬂom

d typeo] WEf=t] o] T

nAe] WMEE 7}{1 AsEe] Huyd=E FAEA7E FoeA w2

Btk wEbd A /wx185//-r W ekl B Al El = RM42,

RM38 2 RM587S A7lF9] st eEAY dvd EaubA=z Add &
on, o] 7 oA BT AuE BabAE 8w dAA - A= RM42% T

A Ay AR E HEFEHE Holal ¥ BCFs WHAEEY

. B A L A L R T E
Primer 7T 7T ;T ;T ;T
a4y BT 24922655 139.4 1653 2555 2705 116.0 1052 1107 1003
-3t 1.5 3.4 1.8 1.4 1.4
rafzao BT 2563 2465 1449 1482 2500 250.7 114.1 1115 1124 98.3
-3k 0.9 0.4 0.1 0.4 o1
a1y B 2504 258.7 139.4 1535 264.0 257.1 124.6 1036 1126 1052
-3k 0.8 1.8 0.9 31" 1.0
An ) /wx185//%1m W 23] RILs
_ R N R R L
Primer ;T ] T ;T 7T 7T
4y B 2470 2785 1325 1563.2_268.8 259.2 1311 1060 113.1 1253
-3t 1.6 1.7 0.7 2.3 1.0
rogs B 2637 2043 1428 109.4 269.3 2434 1223 1341 1198 94.9
-3t 2.9 CRE 1.4 0.8 1.5
Ak 266.3 269.6 144.2 149.7 267.4 287.4 1195 127.0 122.0 109.2
R 4 0.1 0.3 1.0 0.5 0.65
7 X ] X 7 X 7 X 7 X
7 A 2663 207.4 144.2 112.3 267.4 2565 1195 144.2 122.0 95.0
—3k 29" 1.9 0.6 1.7 1.6

J 1 ZuY type band, T @ wx202 T+ wx185 type band, X : ®]A]¢] band

% . significant at the 5% level, ** : significant at the 1% level
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o T =S R MASET £4]

ol aH] RILsE ©]-&3dto] A3k 2] sty =543 ddd 2ew 49 5
Fol RMuIAE o] &8t 1x3e] F5 537187 1289 F6 5271%F°] gk SSR
A& AT o] A Zhzte] AVEE SRS ARSIV wiEel A
€% RMutA ] dradts F4T 5 Utk FoAES Anz & 49 Zads
HHU(E 1-7) 5% &AW F RM872 Axusty W=s yek W wwAE
o] FUY WS yr W W ARt AAHE, HFHE 9 ANHEAA 7
7be) B 7h frolshAl E%aL, RM412%: A U7tE MEs 7k A% AA4H
wob HAFAEe] HAArE $9F well W=s debd AR folsA e
F2E Btk ZHAZAE RME87S o] &S W TUE WEsF vEY AlE
ol AuAL FFAZF ¥ =k wEbA RM5873 RM4125 ©]8-8te] HE A
EE AEARE e Ae B} S Aow B

E 1-8ol A= Ruw///Z e /wx209//Xw v 23] F6AE Sl diste] A

5% RMPHAE ol&3te] SSREA S dto] Aled MEFH o} 2oy =54

i3
lo
<]

HAS E ¢ ot WA S AE RM587, 18] WA Eo| A= RM230
425 ZY7} Abgste] Yepd M= S 91t a5 Ao ojgh At
1o 2 F4=ATh

k)
2
=

o
N
)
olr
]
>\l

¥ 1-7. eHA /AW /wx199//A W %% F5AIE 3
v /W /wx209//7 08 23 F6AIES] EAmlA o Xdtg )
- oA ///A M ¥ /wx199//71 ¥ Z3gt

. HIHAE HAMNE HITHE Aot = AT A &5
brimer J T ] T J T J i ] T J T
W By 270.0 286.9 170.3 155.3 275.3 239.4 99.7 131.7 54 -475 21 4

RM587 H -z 1.54 2.27" 2.86" 2.38" 2.69°
2 B4 138.8 157.3 54.5 60.9 70.3 77.8 84.3 964 -685-79.5 2 10

w -k 2.84" 1.07 1.05 2.22 1.88
W By 273.0 268.8 171.2 157.9 2752 251.1 101.8 110.9 2.1 -17.7 15 12

RMA412 wot-gk 0.50 2.74" 2.40° 0.87 1.28
2 B4 152.9 156.0 58.9 61.1 755 780 94.0 950 -77.4-780 7 5

w3k 0.48 0.46 0.46 0.19 0.11
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= X\ W///R A8/ wx209//718) 8 23

. HuHE HAHE HEAE breakdown setback AT
primer J T J T J T J T J T J T
W A 283.1 294.4 178.7 204.3 292.3 337.3 1043 90.2 9.2 428 26 1
e M 4 0.61 2.03 2.60° 0.79 1.49
A W 163.4 153.8 771 700 97.8 89.2 863 83.7 -65.6 -645 8 9
w -3k 0.75 1.07 1.05 0.32 0.15
W A 282.3 287.8 177.8 176.4 291.1 284.7 1045 111.3 88 -3.1 24 3
S Mo 0.49 0.17 0.54 0.62 0.82
A WE 1507 1937 70.0 887 89.2 1121 80.6 105.0 -61.5 -81.6 14 3
W -zt 3.30" 2.46° 2.48° 2.99" 2.60°
W B+ 2833 - 1786 - 2921 - 1047 - 87 - 28 -
RM42 o - - - - -
A W 155.6 2014 717 997 91.3 1244 839 101.8 -64.3 -77.0 16 1
o -zt 1.83 2.22° 2.12 1.12 0.87
J: ArH type band, T : Y3 type band
¥ 1-8. M= A 2w TaaE, 3 Taaz, 9] oy 7kA] 54
= QA 7= |y || ERlmm) | A A E &)
=S8 =R S~ A Pl z A} 1) L a b =i
ARZ(Z)| = [ ¥ - | 39 | 2 |4.70 2.81| 1.67 | 46.4 2.0 11.7 | 93
oUW = | -| 39 | Z |510 2.80| 1.82 | 40.6 2.3 10.0 | ©3
=3 e | - w3z g2 |5.08 2.85| 1.79 | 33.5 6.5 9.6 | Az
ek = | | g | okzk 477 265] 1.80 | 32.1 7.4 84 | AZ
IIHAEEA
—_— R SOD |DPPH
TOC lssen HAude AAQME AFZAE Aodr Awdw| % | %
T RVU RVU RVU RVU RVU
ZARA )| 68.1 97.7 51.8 67.6 46.5 -30.1 | 26.3 | 63.5
B33 72.0 239.2  140.7  175.1 98.5 -64.0 | 55.7 | 86.1
AN 68.1 1364 736 94.7 62.8  -41.7 | - -
S - T | TS| 5 | dv | Ad | A= dn)
o o) | g | 59 | T2 | TR o= z b
grn |50 O TE 2 9n | e [duw| s | 73 | 59
t= 7N 7N % g % |kg/10a| kg/10a
ZARAW ) 7. 29866 | 21.3 ] 15 | 92 |83.3| 19.9 | 80.0 | 494.5 | 395.6
ouW(=)| 8 3[89.1]195| 15 | 87 |85.2 | 20.7 | 82.4 | 585.2 | 482.2
L 8. 61959183 | 16 | 89 |82.4 | 204 | 82.9 | 528.6 | 438.2
P 7.30|74.0|21.8| 18 87 | 83.5| 19.7 | 83.5 | 571.2 | 477.0
F # 1.950™] 2.108"™
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AFAEZ AMES WY 6FF B9 w3kH e ¥ 1-1914 ®Binke}
2t} IR503 [R36 ofd =~ @%01 25% WeIQl 1Y 7F wol7] wiie] ofd®
2~ Fhegol 18% W@l FAW, dFH, FE 2 AFAY 5o AxYgt FF
Aol vsiA HAHE, HEHAE, AEE 92 FHAEANA F zte]7t Wk (L H
D. A¥AE] A2zt FF e 8= wol= oy QY7 #3587
o ztelrvkgE =2 7] Wil & A =
[R50 % IR36 15¥ FAW, dFH, A5 9 Fd 2§ 3+ 71344 2be]
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lo

analyzer® ZAFSE 2 7la-E o] A 7S 7 Z(hardness), =34 (cohesiveness),
e X (springiness), —Hrz?“‘é(adhesiveness) 8] A (chewiness), A4
(gumminess)Z YEE 4t} 7haEe] SF9 2247 A wg AR &

[e)

27
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2 bl 243 & A k(hardness)e 7] FEE AAske A WA
3L
S
2]

Stk g 1-204 FF 2 7FEE (1 AR AolE W At N E EFF
b Apol7k VA gkgta, walE wES Wi FAW, dFH, FEwst ddie
2 Eotow, Ztew g A FAu 7 soka IR50% IR36¢] H%kom, ws vl
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SHg A7 EAA Fs W SHH0E AR e gHIdds Hole 79
AEZ5EH AZ g2/ ddate FAAE Aoz dIste] A71448 W
WS o] A7IAES SAR AR F7IAE S 2 te AEAdA BAYE F
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A FHAFHAAY] HHE F3] Urbte A9 AFE At Aol B3

DNA microarray #2412 HAALE RNA e (AAMA) AA S v)wstax s
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oW ¥stE et =Ad ek F25 75

w7)20] A& % W3b(paradigm shift)e] Al&=o|t},
a8y o] e 238 DNA microarray chipell vlE® Fxxte] d7]Adol
AM o oEs L ar ek ARRA ALEE RNAS ZA 43 54 95 9
&5 = ©do] vl DNA microarray chipoll sldE 54 F4x /e 9E
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AGAANDE A FAAET AYE Fe FAS AL BRI o
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7194 o] 574 EFE microarray chipel] i

o
=
¢} e IAHYUE microarray chipS 7/NEetE 3

g
ARl 7 AR fAe] H& HRT We RS ¥ FEE 244

S
°] AW microarray chip A&t Bag FHAAE AL 7] dag K
AQRE FA8ta Zeto|HE AZsts AdS Al s1glon, 2) FAHsA A
A5 o] &slA] i FHAE embryogenic callusE ©]&3fo] A2 7]5S
ARst= ¥ dEgxdd Fdx H3A Al2"Ss Jidsiglen, 3) DNA
microarray®} H&Eo] EA

S H=slal olE BAPAR AFEE 5 Qe WUH
microarray®} T2 HEEA7|ALG S 7RO

o B3} AFHT glo] ALAES FL FUS AFUL FF 4B we



FAARA AL A AA] FUY AHAE AT ez AN A8
< 1 F

7127174 SEApA A -

>
o
o
oo
]
L
=i
2,
=0
o
2
=
)
>
o
L
ro
o

7} W9 sucrose, starch, cellulose FJNAL & A& FHA |7IAEER
2 4

W o] sucrose, starch, cellulose FAUAPE FAAHGES JAg HfR
microarray analysis& 913 FHAHES AZsh7)9eto] 7F FAApe] Seol4 o
MEs greta 1 A7IADS Bl on ok A A oA s}
primerg AZElh. AAAQJ FH2 71D AN s5ke 19 2-1
of Yehd npe} ot

1) B9 sucrose ¥ glucan Ao Bosts FARH T =

W el sucrose B glucan ¥ weldte FHAAYPES =6ty 918tk
Hol Al AR diA] FHAE GE 2-1D)S HESte] F 200979 o2+
AAE4 GenBankoll 4 wdto] o] & query (FAstazt sh= fA7IM )= shal
Z9std Asl B Genome AT4 (Beijing Genome Institute)®] rice
genome database (http://btn.genomics.org.cn:8080/rice/)ol Al download3dt
H AlEA7IAE 71 EAEE database® 39| standalone blast
(ftp://ftp.ncbi.nih.gov/blast/)& A2 & § BLASTN A& F3f wA=d714<L
T ofwg Fto] feA AFe FHAAEY AVIMEH AR E=Ekln o]
gk Aol 2ozl WE@o] (perl script) o A= ¥ 2-2 o YERY o

AMZAT A7IALEY] A AEEE 1le-29 2 33t
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Rice genome
sequencing
data

Search known
sequences
of a gene family
l formatdb

Pattern
matching

Matches classified

l ClustalwW

Find out unique sequences
with alignment

Primer design for PCR

Microarray
Probe synthesis

cDNA microarray
analysis

Gene expression networking with
Microarray analysis

a8 2-1. YolgHo] A~ mlo|y =g sE%

3 2-1. Sucrose®} glucan Ao #ost= hEAQ FHAA

AF327055 alpha 1,4-glucan phosphorylase

X64108 granule—bound starch synthase; waxy gene
AF141954 granule—bound starch synthase (Waxy)
D10838 1,4-alpha-glucan branching enzyme
D11082 mylopectin synthesis; branching enzyme-I
X62134 glucosyltransferase

J04960 ADP-glucose pyrophosphorylase

U33175 sucrose phosphate synthase gene
X59046 sucrose—-UDP glucosyltransferase

X64770 sucrose synthase RSsl

715028 sucrose synthase

L03366 sucrose synthase 3 RSs3

1.39940 ucrose synthase 2 (Sus2) gene
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exec "/home/jungw/stb/blastall -p blast -d
/home/jungw/stb/Final_scaffold.seq -1 /home/jungw/data/sAGP.out -e le—-29
-0 /home/jungw/data/sysAGParice.out" || die "exec failed $!"n";

print "/home/jungw/data/sysAGParice.out";

9 2-2. Blast #4S 1% PERL ®#Ho] o&

o] HAME =3t ADP-glucose pyrophosphorylase, starch branching
enzyme, starch de-branching enzyme, sucrose synthase® 7|4 <Eo| rice
genome sequencing TEZAEE Eg] "z A7 <EE o]y 3 rice cloned] ¢
2AskEA] ol om query® 2203l ojn] 4zl A7|MEF rice genome
databased] 31%=9] FAMS Hol= FHAAES X 2-2¢] e nie} Pk
Starch branching enzyme -+d#F¢l D10838 9} sucrose synthase -2 AFe]
X65183, X536942] 4 °F 3007] oo f7IMD HFEol ke FAMYE Tt
A Ao g WA EY o] rice genome sequenced] AFE¥ genomic cloneE 9]

genome HAE ZF A= Flo] ofyy REAHoZ FFH o Qi 5o

ADP glucose pyrophosphorylase

X96765 Pisum sativum
X62243 Hordeum vulgare
X62241 Hordeum vulgare
S72425 Zea mays
738111 Zea mays
X76940 Vicia faba
X66080 Triticum aestivum
X55155 Solanum tuberosum
X55650 Solanum tuberosum
J04960 Oryza sativa

Starch Branching enzyme
D10838 Oryza sativa >300 hits
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Starch de-branching enzyme

AF080567 Zea mays

AY172634 Zea mays

AY172633 Zea mays

AF490377 Hordeum vulgare
AF490376 Hordeum vulgare
AF490375 Hordeum vulgare
AJ301647 Triticum aestivum
AJ307689 Triticum aestivum
ABO074189 Hordeum vulgare
AF438329 Triticum aestivum
AF438328 Triticum aestivum
ABO15615 Oryza sativa

AF142588 Hordeum vulgare
Sucrose synthase

AJ269504 Triticum aestivum
AJ269503 Triticum aestivum
AJ269502 Triticum aestivum
X65183 Oryza sativa >300 hits
X53694 Oryza sativa >300 hits

ADP-Glucose pyrophosphorylase ¥} starch de-branching enzyme® 7-$-
oF 1099709 X9 FARAMol = 97| AEo] rice genome sequencing
database®] A= AS & F AT o5 VINET FAH R o] B
2E FAAES WEZ 5 9=, PCR S%F °F 500bp AR AV7F H=

T AT primers A|ZE=d Y E = primere] &

¥ 2-3. AR Y BAE FAR FHo AFEE ol AVIANE

Starch branching enzyme
JK111 acc tta cgc tat ggc D10839 Oryza sativa

(japonica cultivar—group)
JK112 gtg aaa ccg ctg gcc
JK113 agg atg aac tag ccc D10838 Oryza sativa

(japonica cultivar—group)
JK114 caa tga gga gct agc

Starch_debranching enzyme

JK115 cat gat ccc tct tcce ABO15615 Oryza sativa
JK116 ctg tca ccc agt atc
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Starch_synthase
JK117 ggc gct aca aat agc  X65183 Oryza sativa (indica cultivar—-group)
JK118 aac cct cct gat ctg
JK119 agc tct gtg cat ctc X53694 Oryza sativa
(japonica cultivar—group)
JK120 acg aac acg acg ttc

2) W9 cellulose A #Hoste= FHAAHG

W o] Auidol] #oIsh= AAF cell walle] Aol #olsh= A T
v = ~@E=t)8} Carnegie Institute
(http://cellwall.stanford.edu/cesa/index.shtml) Z%¥ download ¥fom o]=
FAAES HET F e 72 514 d7IAdS dEste] PCRE o] 838t
SZ3t= 4% oF 500bpe] Z717F H A 15mere]l™ CG o F+AH7F oF 55%21
PCR primer H9& /NEstt). o]8 3k PCR primer 9] FE24 dr7jde

F 2-40) vebd mpeb g

X 2-4. ¥ cellulose synthase-like F4d2} ¥ ZZo AF&% Zlo]H

Clone IDPrimer Sequence Source of clone

>AAT7T49881 JK124 gtggacagttctgtg Rice Immature Seed
JK125 gaatcgatgtgagte

>AF030052 JK126 gaacgagttcgtcat japonica RSW1-like cellulose synthase
JK127 catttgaaccagtce

>AG021155 JK128 catcccttgaggctt 3' flanking sequence of Tosl17 insertion
JK129 catccaatgttgcac

>AG021789 JK130 cgtgctgacgaagaa 3' flanking sequence of Tosl7 insertion
JK131 gggggtaacaattca

>AG022063 JK132 ctgatgccttittgg 3' flanking sequence of Tosl7 insertion
JK133 gtgctatgaacageg

>AG022412 JK134 gtgccecttttttcca 3' flanking sequence of Tosl7 insertion
JK135 gaagggatacaaagc

>AG022766 JK136 ctgggtaagaatga 3' flanking sequence of Tosl7 insertion
JK137 ggcttcaatggttc

>AG023548 JK138 gatcccgttttcggt 3' flanking sequence of Tosl7 insertion
JK139 ctcgategatettgt

>AQ049866 JK140 cattgctctectete CUGI Rice BAC
JK141 gtattgcatccaggg

>AQ157013 JK142 cagctcttaccgtig CUGI Rice BAC
JK143 ccataaacaggactg

>AQ288380 JK144 gggcatttgtgctca CUGI Rice BAC
JK145 gaaatgccgaggtag

>AQ364557 JK146 gccccactatagatt CUGI Rice BAC
JK147 ggatcctggggtitt

>AQ364557 JK148 ggtgagaatcaalgc CUGI Rice BAC

JK149 gcagttatgatagac
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>AQS73837
>AQ574897
>AQSTT763
>AQ579494
>AQ690930
>AQ795409
>AQB56523
>AQB64693
>AQB64805
>AQI912735
>AQ916275
>AQI16363
>AU068180
>AU082170
>AU082289
>AU082309
>AU085988
>AU091990
>AU093819
>AU096339
>AX030950
>AX030964
>AZ133784
>AZ134148
>AZ134795
>AZ135263
>BI797230

>AF432498
>AF432499

JK150 gaggaattcaaggts
JK161 ggggggaatgtttic
JK152 cactcetteectttac
JK153 cacacaccactctet
JK164 ggtgagaatcaatgc
JK165 gtacagcagatactc
JK156 ggtgagaatcaalgc
JK167 ccaagcaatgtgtag
JK168 cctcgegceatctcta
JK159 ctttgttectcacee
JK160 ccatcaccatctect
JK161 cattgggctctectt
JK162 gactatacgccgaat
JK163 gtcttgatcaacage
JK164 gcttttgagaactcg
JK165 cggttttgagtcgga
JK166 gggcgaattcatcte
JK167 ggtttgtgagtcgga
JK168 gtgactgcaagtcga
JK169 gggtgtcagcattiga
JK170 ccacagcttacacaga
JK171 cgatcgagctaacagt
JK172 ggccgaattctctta
JK173 gttcagacacggttt
JK174 ctgatgtecttgete
JK175 ccaaagagcttcgac
JK176 ggtatcgacaccaat
JK177 gtcagccactctcat
JK178 ggaaggcaaaacagsg
JK179 cactggatgcactac
JK180 gctcaagttgtiggce
JK181 gagaataccagccctt
JK182 cgtggttcaccttca
JK183 gaaactctgcgaact
JK184 gaagatgacgtgcga
JK185 cggctecatgaagatc
JK186 gggtttaacaagteg
JK187 cccaatcatgcatgt
JK188 ccattaacagcggtt
JK189 gtcaagtgaacagct
JK190 gtttctcgetgtgag
JK191 gggcaaccaaatttc
JK192 gtttctcgetgtgag
JK193 cctttagtggatcca
JK194 cactatacggcgaat
JK195 gagctgagctctigt
JK196 ggtaattctcctgct
JK197 cacgattatgggage
JK198 ggctatcgctaaata
JK199 cgcaatcatctgaag
JK200 gcttcagtcactcag
JK201 gcgcaaaaactcaag
JK202 cgaccacctagtgtt
JK203 caggcatttttcage

CUGI
CUGI
CUGI
CUGI
CUGI
CUGI
CUGI
CUGI
CUGI
CUGI
CUGI
CUGI
Rice
Rice
Rice
Rice
Rice
Rice
Rice

Rice

Sequence 13 from Patent WO9800549.
Sequence 13 from Patent W0O9800549.

CUGI
CUGI
CUGI
CUGI

Endosperm library from Oryza sativa

Rice BAC

Rice BAC

Rice BAC

Rice BAC

Rice BAC

Rice BAC

Rice BAC

Rice BAC

Rice BAC

Rice BAC

Rice BAC

Rice BAC

callus Oryza sativa subsp
green shoot

callus Oryza sativa subsp
panicle at flowering stage
mature leaf

cDNA from young root
panicle at flowering stage

green shoot

Rice BAC
Rice BAC
Rice BAC
Rice BAC

JK204 gcagcagctagecagettt Oryza sativa OsCslA6 gene

JK205 gacaaaaacggggattat

JK206 gacagagccacttac

Oryza sativa OsCslA9 gene
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>AF432500
>AF432501
>AF432502
>AF432503

>AF435652
>AF435653
>AF435640
>AF435641
>AF435642
>AF435643
>AF435644
>AF435645
>AF435646
>AF435647
>AF435648
>AF435649
>AF435650
>AF435651
>CAT53427
>CA754914

>CA755226

>BD022680
>BU673293

JK207 ctcaccgaacttcca
JK208 gcttcagttcctage
JK209 gctecttccaaaaga
JK210 gaagatticgaggac
JK211 gcatcatagcatgtc
JK212 cgacgaagcggacgt
JK213 gttggcgatgtccat
JK214 ggcagagacgacatt

Oryza sa
Oryza sa
Oryza sa

Oryza sa
synthase
JK215 catgtatagtgcgca
JK216 gagagaggagaagga
JKZ217 gtctggtaagcagag
JK218 gctcatcgagcageat
JK219 gggtgccaaagaaatg
JK220 ggaggatggaaagac
JK221 ggtiggaactctaga
JK222 gagaaggagaggiga
JK223 gcttegtatgactct
JK224 cttticttectecte
JK225 gaattgcctgaagga
JK226 gtggaggttcaagty
JK227 ccccagattggtats
JK228 gaagaagagcatggg
JKZ229 cccagaagctgaaga
JK230 gctaaccacaaccgt
JK231 gttgcagcaagegte
JK232 caacgtgaacgccaa
JK233 gcaatggcatgaagc

Oryza sa
Oryza sa
Oryza sa
Oryza sa
Oryza sa
Oryza sa
Oryza sa
Oryza sa

Oryza sa

JK234 ggcaatacattgcag Oryza sa
JK235 ggtactaggaatgcc
JK236 gttatggcatigcac Oryza sa

JK237 cccatatgcttatcg
JK238 catgctggtatgaag
JK239 cacatttagcgtceg
JK240 ccattcagagaaggt
JK241 ctggaactctatgte
JK242 gttcgacgacgtiga
JK243 caatccaagtctcac
JK244 GGCCAGGCTATAATC
JK245 CAATTTCACCCAGAG
JK246 CACCATCTACAGCAC

Oryza sa
Oryza sa

Oryza sa

JK247 CACCTGTGTGATGTC
JK248 GGTGATCGTCCATCT

JK249 CTGATCACGATCATC
JK250 GATGATCGTGATCAG
JK251 CTTGGGTTATTCCCA
JK252 GCCCAGAGAGAGGAA

JK253 GCGCAACCAATTGGT
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tiva cellulose synthase
tiva cellulose synthase

tiva cellulose synthase

tival Oryza sativa cellulose

tiva CSLCY9 gene
tiva CSLCY9 gene
tiva CSLAZ mRNA
tiva CSLCY9 mRNA
tiva CSLC7 mRNA
tiva CSLA7 mRNA
tiva CSLD4 mRNA
tiva CSLF6 mRNA
tiva CSLHI mRNA
tiva CSLE1 mRNA
tiva CSLA6 mRNA
tiva CSLD2 mRNA
tiva CSLCZ mRNA
tiva CSLF2 mRNA
Oryza sativa cDNA clone

Oryza sativa (japonica

cultivar-group) cDNA clone

BR030016000
_PLATE_A04_25_023

Manipulation of cellulose

Drought stress (leaf)
Oryza sativa cDNA clone



Y. #e] AAEARAR JAd T2 2 GUIME B4

W] MAtzAFAAE Ao Au|do] #BHE AL = starch branching9]

A%, cell wall®] %, starch granuleS A3l = membranes TA3F= lipid

¢} proteinEol olwg HALEAFHATE HBAG=AE

branching®] X9} cell walle] +x2& ZAASE= T2 FAAES] oln] v vt
°

3 el 71E 585 3]skl AstE] 71

3]= A starch

N

e wj- F2F dvuke] zATAo|}, o]
S8 MYB H-31A)

3 2-5. B Myb AAPzA -G

2

qag vzl olF FA4ES
== -

o]% @719 Aeste] PCRE ol §3te] $Esh= 49 e 500bp
pZs

AR} =20 AFE-FH primer

Prime 1D sequences Clone ID Gene Name
JK1 gtg gac tac gtg aag >X98355 Osmybll
JK2 gct tga gct tct cag

JK3 cat cgc gta cat cag >D8R617 Osmybl2
JK4 gta gca gag gca gac

JK5 atc ctg gtg tcc tac >D8R619 Osmybl3
JK6 gtc gtc caa gtc aag

JK7 ggt gga tga act acc >D88620 Osmybl4
JK8 tcc atg acg tct cca

JK9 atg cac gag agc gac >D&8621 Osmybl5
JK10 ctg atg gaa gca tcc

JK11 cca cat caa cca gca >D8R618 Osmybl6
JK12 gtc tga aaa tcg ctg

JK13 aat tct cgc tgt cge >Y11350 Osmybl8
JK14 tct cct cct tga cag

JK15 acc gat cga tcg atc >Y11352 Osmybl9
JK16 tgt tgt cca tgc tgg

JK17 aag ctc gtc agc ttc >Y11351 Osmybl10
JK18 atc agg tac atc gac

JK19 atg ggg ctc aag aag >Y11414 Osmybll1
JK20 aag ctg tcg tcg atc

JK21 tac tgg aac acg cac >Y11415 Osmybll2
JK22 gag ttg acg ttg tgg

JK23 tga cga cga agt gag >AF111710 Osmybl13
JK24 gtc act tat tgg cgc

JK25 gtt tct cct ggt gtg >AF111710 Osmybll14
JK26 cca aaa gct gca tgg

JK27 aac tgg aac tcc atc >AF172282 Osmybll5
JK28 tcc atc agt tcc agc

JK29 cta tgt gct ttg gtc >AF242298 Osmybl16
JK30 tga cga agc gtc ttg

JK31 gat caa cta cct ccg >AC037425 Osmybl17
JK32 tcg agg ags atc ttg
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JK33
JK34
JK35
JK36
JK37
JK38
JK39
JK40
JK41
JK42
JK43
JK44
JK45
JK46
JK47
JK48
JK49
JK50
JKb51
JK52
JK53
JK54
JK55
JK56
JK57
JK58
JK59
JK60
JK61
JK62
JK63
JK64
JK65
JK66
JK67
JK68
JK69
JK70
JK71
JK72
JK73
JK74
JK75
JK76
JK77
JK78
JK79
JK80
JK81
JK82
JK83
JK84
JK85
JK86
JK87
JK88

tgc atg cat atg ccg
aag aag gcg tga tcg
caa gaa gag ctc cag
ctg agc tct aga ctg
caa gaa ggg tgt tcc
tct cct atg ctg agc
gat gtc aac agc aag
gaa ccc cta gac atc
tgt tgc gag aag gag
tgc agg ctg aca atc
agc aga gca gtt cag
gag ttt cct cct tgc
caa agg tga ttg gcg
tgt tgg tgg att tgc
tgt tgt gag cag gac
gat gga cgt cat gag
gtg ttc cag tgg ttc
ata caa gta gcc tcc
ctt gac gtc gtt gtc
acg caa acc tta ccc
tcg ttg tcc gte cte
tgt agc tcg agc ttg
cgc ctc ata gtc atc
aga cca aca gcg atg
gag cta ttg cga tcg
gcg ttc cag aag ttc
atg agc ttc ttg ctg
acc gac cat ttc ctc
gct aca ttg cca agc
agt ggc tgt ctc ctc
cga cat ggt gga aac
ctg aag act ggc ttc
cgc ata act gga acg
tat gag ctg cac ctg
agg cac tgt ctg atg
ctc gat gaa tgg cag
gag gag aag atc gtc
tct agc tcc tcg tac
aag atg ggc atc gac
cct cga ctt gtg atc
ttc atc cgc ctc aac
cct gca aga tca tcg
caa ctc cat gaa ccg
gcc gcet get aat tac
ctt tgt gac cag cag
ggg act gac att ctc
gag gtc aag aac cag
tca tgt gtg cca gac
caa gaa gag cag acc
cca tga ctc ctc aca
agc tct cag gat gtg
gag gaa caa cat gcc
acg gta cta ctg ctg
cca caa ctt cag agc
gga gga ggt aga ttc
gtg tgc cag aca aac

>AJ237661

>AC079890
>AC079890
>AY026332
>AC084762
>AF467733
>ACO079874
>AF474134
>AF474135
>AF474136
>AF474137
>AF474138
>AF474139
>AF474140
>AF474141
>AC092749
>AF377946
>ACO79888
>AJ311051

>AJ311052

>AY151042
>AY151042
>AY151043
>AY151044
>AJ495796

>AJ495797

>AJ495798

>AJ495799
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Osmybl18
Osmybl19
Osmybl20
Osmybl21
Osmybl22
Osmybl23
Osmybl25
Osmybl26
Osmybl27
Osmybl28
Osmybl29
Osmybl30
Osmybl31
Osmybl32
Osmybl33
Osmybl36
Osmybl38
Osmybl39
Osmybl40
Osmybl41
Osmybl4?2
Osmybl43
Osmybl44
Osmybl45
Osmybl46
Osmybl47
Osmybl48
Osmybl49



JK89 atg gaa gtc ccc ttg >AJ495800 Osmybl50
JK90 aaa tct agg tgt agg

JK91 agt tac cac cac ctc >AJ428900 Osmybl51
JK92 atg gcc tcce tca ate

JK93 gca gct tgt aga tgg >AC104487 Osmybl52
JK94 gcg tga gca tca gca

JK95 tcg cca agt atg gcc >AC087220 Osmybl53
JK96 tgc tgg agc tag acg

JK97 tat gca gcc aac aag >AC120535 Osmybl54
JK98 tgc agg acc cgt aag

JK99 gta cac ctt gga ctg >AP002816 Osmybl57
JK100 tgt att tgt cgg tcc

JK101 cct gaa gat gtt cgc >AC099043 Osmybl58
JK102 ttg ctt tgg agt agc

JK103 gct gga agg aga ttg >AE017081 Osmybl59
JK104 gcg gtg att cat gac

JK105 cgg tgg atc aac tac >AEQ017105 Osmybl60
JK106 cca gaa ctc cat gtc

JK107 gag gac gat ttg atc AE017109 Osmybl61
JK108 aag aag ctc tgc acg

JK109 ggt caa gat ctt cgg >AE017119 Osmybl62
JK110 caa cgt tga ttg ggc

2?19l PCR primerg °]&3sto] dA| XMWY FEFAHS oF 3-4 H 27|52
e y) v 2 w25 A ZFeE cDNA libraryE o] -83dle] 3y = &

O HGEEE T

o 24P FHUAPE +H8AZ 749E cDNA microarry system 7H&
1) sucrose, starch, cellulose AL 2 #&H AAZAFHAA SHS ¢
Zefolm

W] sucrose, starch, cellulose @A 2 ¥ AAEAFAAEGS A
A3t AR microarray analysis® Y3 FAAHE AFE7)YE] 1xpd =9
AZgE PCR primers o]&38te] A5 5%, A8 & 62718 dAtx4
FTARE 437 Yot 124709 PCR primerE 11]3}5}211 F R 2-69
el 33709 dAtxzE A 9 Aotk (1R 2-3).

F
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JK27,28
JKZ29,30
JK31,32
JK33,34
JK45,46
JK55,56
JK61,62
JK63,64
JK65,66
JK67,68
JK79,80
JK83,84
JK85,86
JK87,88
JK99,100
JK103,104
JK105,106
JK107,108
JK109,110
JK113,114
JK115,116
JK117,118
JK119,120

AF172282
AF242298
AC037425
AJ237661
ACO079874
AF474138
AF474141
AC092749
AF377946
ACO79888
AY151044
AJ495797
AJ495798
AJ495799
AP002816
AE017081
AE017105
AE017109
AE017119
D10838
ABO15615
X65183
X53694

Osmybll5
Osmybl16
Osmybll7
Osmybl18
Osmybl25
Osmybl30
Osmybl33
Osmybl36
Osmybl38
Osmybl39
Osmybl45
Osmybl47
Osmyhbl48
Osmybl49
Osmyblb7
Osmyblb9
Osmybl60
Osmybl61
Osmybl62

vl =]
DNA microarray analysisell AF& 3}7] ¢ SZ3 F4dA= ofd Heol AEH
o] Qlth. o] HEFHA Fosles Aoz I hEHel FHAS ADP

glucose pyrophosphorylase, starch branching enzyme, starch de-branching

enzyme, sucrose synthase 59 97| <€2 GenBank #HAZAZ 100097] o]

=
o fAH Aol EATE UG 1 F AEAD 150 FAAel A%
TEAQ REUG Audon ST} (19 2-4).
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3) 8 FAA Aue] W L we] nAelR % FTHYE S4UA
CEEDIEE R IR

% FAA A F oW FHA} mel LAMS, BHAESAY wa

A=AE 4G sk 54 fA4 ZeuH QINAL ol gaie] Ao 7

PraS nEd ofd Al 2 FA9A g3 Ange gasen. e AR

A3 T starch synthase, ADP glucose pyrophosphorylase, starch
branching enzyme, starch de-branching enzyme F+dA}E0] QoA AF3 A
2 FAAE JAFe] AARMLE FEAZTH FAEASY FASTIY SFTU]E)
Ao Ef& wol gAYt S AT ST HeEet st rE wwjE

F1 A=Alzdy gs &3l 549 JdS AHgsslen & 283745004

=]
B AR o B AFY ABAA EHom 4, B5US, 4P, 5
B, 5, SNARARE, 2995, AYF, 54E, AATY, 425, JudY
Ag, AATEIAGA, el F71, 7k, A=A, 4F, =8, o 4P, Qs

Jor AFRWMAS, AuAg, ADV, ofd 2 Aaghgo] 2ARE AT

>
i)
ok
i)
lo m
4
_—&I
Y
ro
£
fr

4] starch de-branching enzyme®] 79~ GenBank
2HH SFEHI G7IALES o8& o] FHAe] JPFe ZERE VIAEE W9
genome sequence database (Beijing Genome Institute: RICE GD
http://rise.genomics.org.cn)& ©]&3}] FZ3FUTE o] 7ol Z2RE G7|A]
d& Indica type B 9 genome sequence’} AFgH AHO=ZA  starch
de-branching enzyme F#x%}e] 5 @ho] AV|EREEH AE (5 Wk oF 2
Kb 712 9714 <9<S ¥ genome sequence databaseolA] F=3FA T G714
FES Y3 TR C dojE Aoxl TR0 get_seq2ES AHA JEste] A
&3ttt 54 FHAe @UIAEd Aste] 7]Ed EASE genome
sequencing databaseZ%-E EA ZTZEEH H99 Mt 9 AEE &5
ol A Sold EAmA R st A ol 21 Sell AAHATH

o] Aol AE-¥ starch de-branching enzyme® 7] E> 17 69 YEL
gt o shake] ZRRE A NLERE primerE wHEo] A4l spEsh &
G659 genomic DNARYE FHAIZ A= 19 2-740 A3l

ol¢9} e WS o]& starch de-branching enzyme, starch branching
enzyme, starch synthase 73#}e] X 2RE 5o|% Zglo|HE o] &3]

65, A, a8 o)< 2887 F2 EEAEA 353 genomic DNAES
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o]&3le] PCR 3 A= ofg] 29 2-4, 2-5, 2-6° A3k}
ol <33 starch de-branching enzyme, starch branching enzyme,

starch synthase F#AxFe] B o] AALZHFAALS] TR REHE FE5=d A8

Tkl = 3% 2-3 o AAFHAL

Phenotype based gene cloning
(ex. Differential screening,
Differential display,
Microarray analysis

l

Database mining

EST database

Comparative genomics to
function identification

l

Genome sequence
database

Locate gene sequence
to pull out putative
promoter sequence

Develop promoter sequence
based PCR primers

!

Find out polymorphism

Analysis phenotypic variation
and segregation among
progeny lines

Compare phenotype
segregation and polymorphic
patterns

Develop gene specific marker
based on a specific promoter

tio
of
2
=
Ho
rN
>
o

1% 2-5. Genome sequencing database mining

NMINETRHE F2Z3) o]E o] &3 BExju

ﬁd
N
N

=
b
1>
ki
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>Scaffold810[9000-11100]n
AGCAAGGCTCAAAGATGGGCTAGTTTTTCTCGGCCCAAGCCGTCTGTTGAAC
AGCGTGGAGAAGGCCACACGGCCCACGTGCATACGCAGGCCGCGCACTGGAT
TTCAAGATGGGCCGCGCGAGGTGGACGGCCCAGATTGCTACGGCCTTCTACG
GCGTCACGTTTTTTCGTGGTGCGGCTGGTGCCCGTGCTTCGCGTACACGACA
GTGTACACGCTGCACTGCACTCCAAAGAAATCCGCCGAAAGTGCAGTTATAC
GTAGCGACAATCTGCAATACGTACCAACAGCCGAAAGCATCTATGGACAAGC
AGCCACGCAAGCCATCAGCACAACCCACACGAAGAGCAGTTTTTTTTTCGAA
TCAAGCCATACGGTAGTGCTACGTTTTTATTGATATAGCAGGAAAAAAACA
AATCTATAGCGTTGAGAGACTAGTTAGGAGAAGAAAAAGACGGCCACACCAC
ATGCCTACATCTGATCCTGCTACTGAAAACAAAACAAGCACACGACACCTAG
AAGGAATGGTTCACACGAAGAGAAGTTTTAACAAAGGAGAGAGGTGGTTGT
TGGAATCAACATGTAATTCCAATAGAAAAAAGAACTTGATTAGTTGTAGTA
ATCCGTAAGTAAACAGAATCATATAGATAATGGTACAAGCCTGACCCAGTTG
TTGATATTTTTTTTAATCTCCCTGTCTTGCACGTGCGGTATAGATGCTAAT
GTGATGTGGCAGACACCTGTGACATCTGGCCATATGTCTACAGCTAATGCTG
TGTTTTGTTCAATTTTTATTAAAGGCAAATAAATATCTATATCTACGGTTG
TGCCTATACCAATTGAAGTTATGTCATATGAGGCGTTTTCGTGCTATCTAC
TGATGAAATTTACCTCTCGTACATCAGAACCGTGCAATATCATTACTTATG
TCAGTGTAACGGGATAAATTGGTAGAGTTTTTGAGAGTGGAAACTTCCTGG
TTTTTCAAAACTTGATAAGATAGCAATAACAATAATGAGTTTGGTTTGTTG
TCCTATTAAAATTTGGTAATACCAAAATTTAGTAGGGTTAAAAATAACAAC
AAAGTGAATATTCCTTAGTTTAAATTGTTTTAGTTGAAGGTTAAACATTAC
CAAAAATTGGTAGGTTAAAAATGTTAATAAAAAAAGCAAGCCCTTAGTTTA
AATTGTTTCAGTTGAATGTTCAACATTGCTCACAAAATGTTCTCTTAAATA
GTACTTTATTATTACAAAGAGCATCTGAATCTGTATTAAAAAAGTACAAAA
AAAAACATTCTGAATCTAGACATTCTGAATCTAGAAAGGGAAAATATCTAG
AAGCGACTGCACGCGGCCCCCACGAAAAGCCCATGCACGTGGGCCCCATCCC
GAAAAAGGAGCAACAGCCTCACCGCCTACCTGCATGTCCAAGTGGACGGTGC
GCGGCTGCGCGCCGCAACGCGACGCCCCGLCGLCGGLCTGCGCGCCGCAACGCGA
CGCCCCNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNAGTGGGACCACCCCCTCCGGCCCCATTGTCAGCGAGACAGTGA
TACCTCCTCCCCCGCCTCCTCGCGCGGCGCGCAACGCACACGCTTCCCCTTC
ATCTCAGTCGCGCGGCCTCCTCAGTCCTCACACTCCCCACGAACTCGAATCC
CCAACTATAAATAATCCACCGGAAAATTCACAATTCGATCGCCTCTCTCGAT
CGGAGATTTCGCAATTTCTCCGCCATGGCGAGCCTCCCGCACTGCCTCTCCG
CGCGCCCGCTCGTCGTCGCGGLCGGLLCCCGGGGLCGGLCCTGGGCCGGGGLCGGG
GCCGTGGCTGCGCGGCGGGGCGAGGCGGCGGAATGCGGCGTTTTCGGCGGGG
AACGCGGGGAGGCGGGTGGGGTTGAGGAGGTCGGTGGCCTCGGCGGTGGAG
GTCGGGGTCGGGGAGGATCGAGGAGGGTGTGGAGGAGGAGGAGGAGGAGGTG
GAGGCGGTGGTGATGCCGGAGAGGTACGCGCTGGGTGGCGCGTG

19 2-6. ¥ genome sequencing database miningS Z3F starch

de-branching enzyme Z2Z%EE 47|14 4F
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19 2-7. Starch de-branching enzyme
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14, ity 13420 Bl

L crarsdard dpl
] OH 11383 Bl 159. OH 13425 Bl
1 OH 13332 Bl 10, D 13d81 il
4 OH 133 Bsl 17. OH | 3452 Bul
5 OH L3338 Bl 18. OiH 1 3dEE Bl
OH 13343 Bsl 19. OH 3482 Bul
tl OH L33ds Bl o, OH 15483 il
1 OH 13344 Hil 21. OH 13472 Bul
] OH L33e4 Bl =2, 1 1547 Bl
10 DH1Y98S Hal . OH 1347 Bul
11 DHEIFED Bl M, Dk 15 Bl
12 DHiI5Te Hgl 5. OH | 3490 Bil
13 OH13419 Bl b, I | Aal
o7, Bl Biparard Bl

18] 2-9. Starch synthase 42 T2 RE F9o vpsA &=

H 27 W PARAGAA Z2ut £%o] AeE Totoln)

JK 744, 745 (Scaffold479)
ACT GCA GCA GCT AGA AGC TC
GAG AGA AAC AAA CTC CGG CG

JK 746, 747 (Scaffold)3084 - x98355 — Osmyll)
AAA TTC TCC GCA CAC TCC GG
GGT TCC CAA CCC CTT CTA AC

JK 748, 749 (Scaffold3084)
CAT GAG ATT ACC AGG TGT GG
TGG CAT GGT TAG TGA CAC AG

JK 750, 751 (Scaffold87)
GCT ACA AAT CCG CAA CCA CC
TAT CTG TGT TCG CGG AAG AG

JK 752, 753 (Scaffold4780)
GGC ATC CAA ATT CGA TGG CC
ATA GAT GGC CAT ATG GCC CG

JK 754, 755 (Scaffold5841)
CTT GAT CTC GTT GTC CGT GC
ATC TTT TTC CCC GTG AGG AC
JK 756, 757 (Scaffold6235)
TGA TCT CGT TGT CCG TCC TC
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ACA CGA CGG CGA TCG ATC AC

JK 758, 759 (Scaffold71)
TTC TTG AGC CCC TTC TTG TC
ATA GGG AAA CTT GCG ATG GG

JK 760, 761 (Scaffold5623)
CTA CCG GCA AAA CGA TGG AC
AGG GTT TGC GTC ATG CAT GC

JK 762, 763 (Scaffold755)

ACA TGG TGG CGA GAG ATG AG
TGA TGT GCG TGT TCC AGT GG
JK 764, 765 (Scaffold3863)

CGG CTT CTT GTG CTT CTT GC
GAA GAT GGG GCT CAA GAA GG

JK 766, 767 (Scaffold9777)
TCG TCG TAC GGG TTT TCT CG
TGC AAG AAC TGT TCG GTC GC

JK 768, 769 (Scaffold7208)
CGG TAT TTG CCT TCT CTG CC
TGG GGC TTG TGA TCC TCA TC

JK 770, 771 (Scaffold7208)
CAC CAT ACA ACG AGG GAG TG
TTG CTA CCA TCT CTG GTG CC

JK 772, 773 (Scaffold649)
ACG TGC CAG TGG TTC TTG AC
TGC CTC CTA TCA TGC TTG TG

JK 774, 775 (Scaffold1194)
CCC CCT TCT TCT TCT TTC CC
GTT CCC CCA TTA GAG TAC AG

JK 776, 777 (Scaffold5623)
TGA CAT CGA TGA TAT GCG CG
CAT CGA TCG ATC GAT CCG TG

JK 778, 779 (Scaffold3863)
CGT GTG AAA CAG CAC ACT GC
AAG ATG GGG CTC AAG AAG GG

JK 780, 781 (Scaffold4085)
AAC AGC AGT GGA TCA CAC CC
CGA ACA CGA AAG CAA CTC CC

JK 782, 783 (Scaffold5623)
ACA TCT CCG TGA TGC TGA GC
GGT GAT GTG AGT GAG ATT CG

JK 784, 785 (Scaffold4094)
AGG GGA ACA ATC CAC ACT AG
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AGA GGA CGG ACA ACG ACA TC

JK 786, 787 (Scaffold9103)
ATG CGA TCG CAA TAG CTC AG
GCT GCT GGT TCA CAT CAA TC

JK 788, 789 (Scaffold5841)
ATC TGA ATA GCA GCC ACG GG
CAT TGA GTG CAG CGA CGA TC

JK 790, 791 (Scaffold79)
AGC AGG CCA TCA TGC TCT TG
TAG CAG AAG ATG GAG GCA GG

JK 792, 793 (Scaffold6305)
TCT ACC TAT CTT CGC AGG CG
TCA TGA AGC ATC GCT GGA GG

JK 794, 795 (Scaffold270)
ATG CAG GTG CTG ATC GGA AC
TAA TGT CGT CGA GGT CGG TC

JK 796, 797 (Scaffold1873)
GAG GAT TGG GAT GAT GAT GC
ATG TGA GTT GGA GCA GGA GG

JK 798, 799 (Scaffold3266)
TTC TAC ACT GGT GAA GGC CG
CTT GGC AGC AAT CTT GGA CC

JK 800, 801 (Scaffold1692)
AAG TGA ACA GGC CCT CAG TG
TGG TGG TGG TGC TTC ATG CC

JK 802, 803 (Scaffold2219)
TCT TGT GCT CCT CCT CAG TC
ACG TAG CCA GGT TCA GTC TC

JK 804, 805 (Scaffold951)
ACC ACC TGA ACA GGA ACA GG
TGC TCA CAA CTC AGC TAG CC

JK 806, 807 (Scaffold2509)
GCT TGC GAA ACT TTG GCT GC
TCA TGT GTC ATA GAA CCC CG

JK 808, 809 (Scaffold59)
CGC ATA CAA GCA GTT CTC CC
CAG GTA CTA CTG CTG ATG AG

JK 810, 811 (Scaffold4717)
TCG AAA TCC AGG ACT CTC CC
CTT ACT GGA AGT TGG CAC GC
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JK 812, 813 (Scaffold2727)
ATC CCT TGA GGG GAT GTT CC
GCC ATT GTC AGA GAT GGC AC

JK 814, 815 (Scaffold726)
CCT CGT TGA TCA TGC ATA CC
CGG ATA AGG CGA GAA ACC AG

JK 816, 817 (Scaffold1692)
GTC GAC TAA ATC TCG GCA GG
CAC CAA CGT AAC TCA CTA GG

JK 818, 819 (Scaffold9536)
TCC ACG TTC ACG CAA GTA CG
CGA AAA CAG CGA CCC GTT TC

JK 820, 821 (Scaffold6305)
ATC ACC TCC TGA TCC ATC GC
GTG GTA TTG AGG CCA AGC AG

JK 822, 823 (Scaffold3890)
AAT GGG ATC GGC TTG GCT AC
AGA TAC GGT CGC ATG GCG AG

JK 824, 825 (Scaffold1194)
AAC CAT TCT GGC CTG ATG CG
GGT TCT TGA CCT CCA GGA AG

JK 826, 827 (Scaffold5574)
CGA GTG ATC AGC TAA CGT GC
GCT CCG ATC GAT CAA ATC CC

JK 828, 829 (Scaffold9628)
TGC CTC TCT TGA GAT CAG GC
AGA GAC GAC GAG AGA GAG AG

JK 830, 831 (Scaffold9916)

GAC ATG TGA TCC CGA TTT GC
CGG CCT CAG GTA ATT GAT CC
JK 832, 833 (Scaffold969)

TCT CTG AAC CTG TGC AAT CG
CGT GTT TTC TCT CCT GCA GC

JK 834, 835 (Scaffold9649)
TGA GAA GGG TAG TGG ACT GG
GAG CTT GTC CTG GAG AAG TG

JK 836, 837 (Scaffold7101)
CAA CGC CGG ATC GAA TCA TG
GAT CGA GAT CGA GTC GAC AC

JK 838, 839 (Scaffold6709)
GCG CAA GCA CAA GCA CAA AC
GCG TGA GGT TAG CTA TCA GC

JK 840, 841 (Scaffold921)
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ATG CTG TAT GCC AGT ACA CG
CGT TTT CCT TTT GGG ATG GC

JK 842, 843 (Scaffold5923)
TCT GTG CCT GTG ATA ATG GC
AGC ACC TTC TTA GGT GTT CC

JK 844, 845 (Scaffold3863)
GTG TGT TCT TGG AAG GGA GG
GGT GGA CCA CAT GAG ATT CC

JK 846, 847 (Scaffold321)
AGT CTG AGT CAG AGT GAG GG
AGG AGC TTG CGC TTG ATG TG

JK 848, 849 (Scaffold1194)
AAC CAT TCT GGC CTG ATG CG
GCA CAC AGA ATA TGG CCT GC

JK 850, 851 (Scaffold873)
TGG CCA AGT GTG ACT ATG CG
CAT TCC AGG CCT CTT TGT GG

JK 852, 853 (Scaffold226)
CTG GGT AAA GTC CAA TCA GG
GTA GCC AGG GAA AGA ATT CC

JK 854, 855 (Scaffold1650)
GAC ATT GGA TGA TTC TGG CC
TCC ATT TGA CCC TCA GGT CG

JK 856, 857 (Scaffold501)

CCA CTC TCC TAA TGA CAG TG
GCA CCG ACA ACG AGA TCA AG
JK 858, 859 (Scaffold5923)

AGT AGT AGG TGA GAG CTG GG
AAG AGA GAG AGC TCT TGG GG

o]¢} 7S PCRAFE UL band pattern®® ANOVA test3t Aip= o}
¥ 2-49] AAF AT} Starch de-branching enzymed 74-% Hj J

O
o
. ADV, amylose9t= F813 AaS wAS = ¢l o) 7L;<OP A

P T

T 5

HE= FYAol AUt o]9]9] starch branching enzyme, starch synthase
+

Aol A ARRHE SAFHAAS] 7Hde ZERE A7IAYEES genome
sequence database miningS §3] F&3Ie= Ask=d], o] 7Pt T2 RHZEHEEH
ezl Zefoln S o] &t SAFHAAY] EAAR ARESE W, SAEH
FAFo A AA dig FEAlEe o]& Wl A A 53 =9 T
ojt},



¥ 2-8. Starch de-branching enzyme®} Ajuf] 2 v ZA#AHAH A7 ANOVA test

2}
The ANOVA Procedure
Class Level Information
Class Levels Values
JK726 2 13
Data for Analysis of DTH CL PL
PN SPP GW
FER YI BL K1 K2 K3
Number of Observations Read 101
Number of Observations Used 101
Data for Analysis of GCR
Number of Observations Read 101
Number of Observations Used 99
Data for Analysis of ADV AMY
Number of Observations Read 101
Number of Observations Used 100

Note:

Variables in each group are consistent with

respect to the presence or absence of missing

values.

A7 37 SAS Al Z=EI(SAS A1H,

HP-UX), A4 dAl: 2006 06€ 104

12412903%

o] 9]

=]
A EAEA

e

iih)

3t

The ANOVA Procedure

Dependent Variable: DTH DTH

Sum of

Mean

Source DF F Value | Pr
Squares Square
Model 1 162.4426 |162.4426 1.04 0.3105
Error 99 15478.47 | 156.3482
Corrected Total 100 15640.91
R-Square Coeff Var|Root MSE| DTH
0.010386 11.79946 | 12.50393 | 105.9703
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Mean

Source DF Anova SS F Value | Pr
Square
JK726 1 162.4426 | 162.4426 1.04 0.3105
A 37 SAS A Z=EI(SAS A, HP-UX), A4 dA]: 20061 06¥€ 10¥
124129703 %
T BAEA
e
The ANOVA Procedure
Dependent Variable: CL CL
Sum of Mean
Source DF F Value | Pr
Squares Square
Model 1 1556.222 | 1556.222 7.11 0.009
Error 99 21672.26 |218.9117
Corrected Total 100 23228.48
R-Square Coeff Var|Root MSE CL
0.066996 16.9846 | 14.79566 |87.11221
Mean
Source DF Anova SS F Value | Pr
Square
JK726 1 1556.222 | 1556.222 7.11 0.009
A 37 SAS A Z=EI(SAS A, HP-UX), A4 dA]: 20061 06¥€ 10¥
124]129+%03%
T BAEA
e
The ANOVA Procedure
Dependent Variable: PL PL
Sum of Mean
Source DF F Value | Pr
Squares Square
Model 1 31.12957 |31.12957| 10.24 |0.0018
Error 99 300.8823 | 3.039215
Corrected Total 100 332.0119
R-Square Coeff Var|Root MSE PL
0.09376 7.832713 ] 1.743334 | 22.2571
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Mean

Source DF Anova SS F Value | Pr
Square
JK726 1 31.12957 |31.12957| 10.24 10.0018
A 37 SAS A Z=EI(SAS A, HP-UX), A4 dA]: 20061 06¥€ 10¥
124129703 %
A FAkEA
EE
The ANOVA Procedure
Dependent Variable: PN PN
Sum of Mean
Source DF F Value | Pr
Squares | Square
Model 1 30.64706 | 30.64706 11.7 0.0009
Error 99 259.2509 | 2.618696
Corrected Total 100 289.8979
R-Square Coeff Var|Root MSE PN
0.105717 18.47081| 1.618238 | 8.761056
Mean
Source DF Anova SS F Value | Pr
Square
JK726 1 30.64706 | 30.64706 11.7 0.0009
AA] 27 SAS A =EI(SAS A1, HP-UX), A4 94A]: 20063 06€¥€ 10¥
124129%-03%
A kA
EE
The ANOVA Procedure
Dependent Variable: SPP SPP
Sum of Mean
Source DF F Value | Pr
Squares Square
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Model 1 3280.651 [3280.651 5.5 0.021
Error 99 59069.1 [596.6575
Corrected Total 100 62349.75
R-Square Coeff Var|Root MSE| SPP
0.052617 19.21041| 24.42657 | 127.1528
Mean
Source DF Anova SS F Value | Pr
Square
JK726 1 3280.651 [ 3280.651 5.5 0.021
A 3 SAS A AEI(SAS AW, HP-UX), A4 dA]: 2006 06€ 109
12A]129%-03%
T BATEA
A3}
The ANOVA Procedure
Dependent Variable: GW GW
Sum of Mean
Source DF F Value | Pr
Squares Square
Model 1 388.4751 | 388.4751 1.57 0.2138
Error 99 24570.34 | 248.1853
Corrected Total 100 24958.82
R-Square Coeff Var|Root MSE GW
0.015565 54.04915| 15.7539 |29.14735
Mean
Source DF Anova SS F Value | Pr
Square
JK726 1 388.4751 | 388.4751 1.57 0.2138
AA B7d: SAS Al 2EI(SAS MY, HP-UX), A 4Al: 2006 06€ 10
12A]129++-03%
9 BAEA
e
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The ANOVA Procedure
Dependent Variable: FER FER
Sum of Mean
Source DF F Value | Pr
Squares | Square
Model 1 24.60772 | 24.60772 0.23 0.6337
Error 99 10663.48 | 107.712
Corrected Total 100 10688.09
R-Square Coeff Var|Root MSE| FER
0.002302 12.97622| 10.37844 |79.98046
Mean
Source DF Anova SS F Value | Pr
Square
JK726 1 24.60772 | 24.60772 0.23 0.6337
A 87 SAS Al Z~EI(SAS AMH, HP-UX), A4 LAl 2006 06€¥ 10¥
124129%-03%
A kA
EED
The ANOVA Procedure
Dependent Variable: YI YI
Sum of Mean
Source DF F Value | Pr
Squares Square
Model 1 0.030768 [0.030768 0 0.9744
Error 99 2945.81 | 29.75565
Corrected Total 100 2945.841
R-Square Coeff Var|Root MSE YI
0.00001 20.5017 | 5.454874 | 26.60693
Mean
Source DF Anova SS F Value | Pr
Square
JK726 1 0.030768 |0.030768 0 0.9744
AA] 27 SAS A 2~EI(SAS A1, HP-UX), A4 944]: 20063 06€¥€ 10¥
12412903 %
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T A
EED
The ANOVA Procedure
Dependent Variable: BL BL
Sum of Mean
Source DF F Value | Pr
Squares Square
Model 1 0.154031 |0.154031 0.02 0.8796
Error 99 661.0143 [6.676912
Corrected Total 100 661.1683
R-Square Coeff Var|Root MSE BL
0.000233 40.65127 | 2.583972 |6.356436
Mean
Source DF Anova SS F Value | Pr
Square
JK726 1 0.154031 [0.154031 0.02 0.8796
A 3 SAS A AEI(SAS AW, HP-UX), A4 dA]: 2006 06€ 109
12A]129%-03%
T BATEA
EED
The ANOVA Procedure
Dependent Variable: K1 K1
Sum of Mean
Source DF F Value | Pr
Squares Square
Model 1 14.84809 | 14.84809 2.82 0.0961
Error 99 520.9143 [5.261761
Corrected Total 100 535.7624
R-Square Coeff Var|Root MSE K1
0.027714 27.87956 | 2.293853 | 8.227723
Mean
Source DF Anova SS F Value | Pr
Square
JK726 1 14.84809 | 14.84809 2.82 0.0961
AA] 27 SAS A 2~EI(SAS A1, HP-UX), A4 944]: 20063 06€¥€ 10¥
12412903 %
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The ANOVA Procedure

Dependent Variable: K2 K2

Sum of

Mean

Source DF F Value | Pr
Squares Square
Model 1 13.18648 | 13.18648 2.54 0.1141
Error 99 513.6254 [ 5.188135
Corrected Total 100 526.8119
R-Square Coeff Var|Root MSE K2
0.025031 27.61735] 2.277748 | 8.247525
Mean
Source DF Anova SS F Value | Pr
Square
JK726 1 13.18648 |13.18648 2.54 0.1141
A 3 SAS A AEI(SAS AW, HP-UX), A4 dA]: 2006 06€ 109
12A]129%-03%
A kA
A}
The ANOVA Procedure
Dependent Variable: K3 K3
Sum of Mean
Source DF F Value | Pr
Squares Square
Model 1 0.193635 [0.193635 0.35 0.5563
Error 99 55.01429 | 0.5557
Corrected Total 100 55.20792
R-Square Coeff Var|Root MSE K3
0.003507 8.488245| 0.745453 | 8.782178
Mean
Source DF Anova SS F Value | Pr
Square
JK726 1 0.193635 [0.193635 0.35 0.5563

A 87 SAS A 2EI(SAS AH, HP-UX), A4 4A]: 2006 06€¥€ 10¥
12A]1298-03%
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T BATEA
EED
The ANOVA Procedure
Dependent Variable: GCR GCR
Sum of Mean
Source DF F Value | Pr
Squares Square
Model 1 14.53592 | 14.53592 0.89 0.3483
Error 97 1587.271 | 16.36362
Corrected Total 98 1601.807
R-Square Coeff Var|Root MSE| GCR
0.009075 6.414007 | 4.045197 |63.06818
Mean
Source DF Anova SS F Value | Pr
Square
JK726 1 14.53592 |14.53592 0.89 0.3483
A 3 SAS A AEI(SAS AW, HP-UX), A4 dA]: 2006 06€ 109
12A]129%-03%
A kA
A}
The ANOVA Procedure
Dependent Variable: ADV ADV
Sum of Mean
Source DF F Value | Pr
Squares Square
Model 1 0.940631 [0.940631 3.2 0.0768
Error 98 28.82687 [0.294152
Corrected Total 99 29.7675
R-Square Coeff Var|Root MSE| ADV
0.031599 9.001785| 0.542358 | 6.025
Mean
Source DF Anova SS F Value | Pr
Square
JK726 1 0.940631 [0.940631 3.2 0.0768
A 37 SAS A|Z=EI(SAS A8, HP-UX), A4 dAl: 2006'd 06€ 10
12A]129%-03%
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The ANOVA Procedure

Dependent Variable: AMY AMY

Sum of Mean
Source DF F Value | Pr
Squares | Square
Model 1 3.290794 | 3.290794 3.62 0.0601
Error 98 89.14987 |0.909693
Corrected Total 99 92.44066
R-Square Coeff Var|Root MSE| AMY
0.035599 5.175894 | 0.953778 |18.42731
Mean
Source DF Anova SS F Value | Pr
Square
JK726 1 3.290794 | 3.290794 3.62 0.0601

A 87 SAS A 2EI(SAS AH, HP-UX), A4 4A]: 2006 06€ 10¥
12A]1298-03%

gk ¥ FFASA LS 93 ¥ somatic embryo # 5 2 AZF #HE A

1) AAE we] #7]

W FAHZA NEE et ¥ FAE LolAA scutellum S EHE {75
+ somatic embryo cell line & H3F7[9Iste] oz ® 9o AAIE WA E A
z&tgla v, ok (0. nivara), Nipponbare® Z2+e] S AAAZ A
o A callus initiation WA 9ol X8kt A% oF 27/1€9$F /719 callusE
o]  callus maintaing ®A 9l AAgER e dA F71E callusT
embryogenesis®] ¥l A= AL A gk F719 calluse EH5S L

& 2-1000 vrepd nRop o
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E2-0. FHAES o8 W FAAD] AL WA A2E

Media stage Media composition

Callus initiation media|MS" medium supplement with 2,4-D; AgNO3

Callus maintaining . .
. N6~ medium supplement with 2,4-D
media

Transformation . . .
. MS medium supplement with 2,4-D; AgNO3; osmoticum
support media

Selection media MS medium supplement with 2,4-D; AgNO3; hygromycin B

Regeneration media 1 |MS medium supplement with sucrose, sorbitol; hygromycin B

Regeneration media 2 |MS based medium supplement with sucrose; hygromycin B

Regeneration media 3 |MS based medium supplement with sucrose; hygromycin B

MS® : Murashige and Skoog medium
N6 : Chu (N6) basal salt mixture

A: Embryogenic calli induced from rice cultivar Hwasung—byeo on callus
maintaing media.

B: Embryogenic calli induced from wild rice (O. nivara) on callus maintaing
media.

C: Embryogenic calli induced from rice cultivar Hwasung—byeo on induction
media.

D: Embryogenic calli induced from wild rice (O. nivara) on induction media.

a7 2-10. SPYHERE 7] A Al
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W embryogenic callusi= #olzo Fxk} ofuf o 2HEH {r]HA=d <

Hjoko 2 RE F7]¥ embryogenic callus 7} £do] &AEAT (28 2-11,
2-12). M embryogenic callust® 2o}l Fxjo} ekt ozHE F7]H A=
oFj o 2 KB {7]H embryogenic callus 7} &gdo] GGt o] fujgo =

EE f7]% embryogenic callusZHE A E&EA 37 =3t (2¥ 2-13).

18 2-11. o} Fx (FAAH)ERE F7]3F embryogenic callus

a9 2-12. W e (3 H)S F3 embryogenic callus®] 7]
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a9 2-13. AAEe 5= 2 71 28k A 23k A A,

2) Embryogenic callus®] A&72E ol &3 F47 715 A4 A28 st

He] ATz #dE gitE -t ddTxE WAske A9 1 &
APAE TAol A Fsfiof strz FAHE Al 1A ddA FtH oz gjldd +
Ak 2Ey FEAAJAE A8, SIAA EFA Aol = EAIF ol A
o FAHFE FHAA e R ARFE AR 1A A& (positional effect)E
Y A s x7lol AxFFHAe] 7S A erE Dok AU ol
Fdy Hog QoA 3HE embryogenic callusdl] FAxE T of 1z HlE P
=& ol&3sle FAAZAE AEXE AEste] F2AA7]aL 1 F2A%E embryogenic
callus o] AFF2E4E Fsto] Az FAx 7ed AXadE HAs)
= 23S Ald3Att. Embryogenic callusZ45-E #1% 9] polymerization
degree® FAsto] wifo AR Bluwg A= obd 29 o vEhy Sl

2 wllre] AEY (28" 2-14)% embryogenic callusollA] SAEE #AEY
(28 2-15)% ©vlwd ZA3 embryogenic callusollA] TALHE HdEHY
polymerization =7} AA|Hoz vo Zgko|)

#W  embryogenic callusE o83 ZV|HEAAZEHS s 95}

35S:ireverse SBE::nos3'9 expression cassetteE A Zslo] (
% embryogenic callust] AE2] branching degreeE F5A3= 3o X3
o]},
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a8 2-15. A EFE 57|38 embryogenic callus Z# 3¢l branching A%
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3) Az el
wo] ATxsl pAd dAE 2dste] ARTEE WHSE AYe 1
AYAe TN Helsor snm FAAS
oh e GRARAEG AR, E5AA EPANN Ao sz EAH o]

A
o)
oS
o}, dAASE AR 7% 2 AR A2 9X & (positional effect) S
ur
<1
Fdy
(e}

N
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=
=
2
-z
M
2
o
tt
.
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]
¥ v i

M= 271 ARFFAAY] 7S4S AAsorsd 2 avF Ay o]}
oA X FE embryogenic callusl] FAAE EE ol 121 g

=
of FAAZANE MES HAEste] F24A7]11 1 F24]% embryogenic
S

% A
callus el ARTEENS Bt AxFE FAA4 75 ANANE 295

W embryogenic callusE o] &3 Z7|HAA="e LS ¢35l

35S:ireverse SBE::nos3'® expression cassetteZ AZE (2™ 2-16)9H

.
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a9 2-16. W9 starch branching enzyme (SBE) 1 (AY302112)9] antisense®l
3559} nos3'
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3. Ao

7} W9 sucrose, starch, cellulose FJNAL & A& FHA |7IAEER
2 &4
Z 16009709 We] & 2 cellulose FAATH P71 L] GenBank %
Rice genome sequence database 4S8 %3t 3}HFT}. o] F Blast,
ClustalWs o] X218 o]&3sle] A7|d 48 53to] 13170 F-d#9 &H

HES FE A5 A Zejelnsl A% Hglt,

ﬂJ

4. We) xS A9 92 2 4r)Ng

Heol Myb HALZE FHz Jds daEste] fA 53 o8 4AZ 3
Aersl2 AR o 66719 AAEA FHAR e EX TEYE F e =

gholm & Al#sto] wif 2 embryogenic callusell A &
Z RT-PCRS 2 A&t 33709 &4AE HA519 T}
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A 7 E YA #=sta TES AR FAh Bse 1647 FHAAY] 5

AR Fo] FHEo] WEHIAFo|L o]|Z microarray chipo ZTHE S 7] 94l
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. Al
NPAFE F42 AEAStY A2 BEAH whe) 25 sk

shel - A
SOl A A E I tHES-1).

% 3-1. A=At Al X A6
Seeding | Transplanting | Planting |Seedling | Seedling | Amount of applied
] number raising fertilizer(kg/10a)
date date distance | per hill | method N-P205-K20
April 20| May 25  [30x15cm| 1 Seedling |11 _ 45 - 57
o} oFul %
AFuwjE FAES AHEGAA FlAIE SAsE AGT} Al1ge] Alol7)
374cm ALY W AEE AFHS] eSS HAEGl o Aok, Aes Y
e, B3 EAF, B3kE & 2ARIITGE 3-2).

Classification Media Preprocessing
Callus induction | CM 6 | Low temperature

treatment (127C)
Plant regeneration| RM 3 -

Cultivation condition
257 30T, Darkness

25730TC. 2,500Lux, 16hour
[llumination

gt Aol f o
Al g e 2ol &S Foss Tecator? Fibertec System EE ©]-83}¢]
a—amylaseE A #dte] &4 =% (enzymatic/gravimetric method) 2.2 & 2] o]
AFeEEFs A8

up, & Aol FHAd FAR 24
2E 9 F, §AE DNA AFH, 1967019 Microsatellite vF# ©]835Fe] SSR &

A(QTL AL IBM computer® MAPMAKER/QTLS o], oln] Hug 7]E&

AAA R QTL A9 Ba 448 LA
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H
G D ATHFAAS ety APV F NIFH/4YU464% 5 1627
S QlFuvjste] wuly 4949S A, AFwHjHPo R FE FiAdE 13%
gk 22670 A1E AT Forlt= 1328 22670A15 FAl8te] 238 9 dn)
¥ 3-3. Fy, Fy, Fs, Feoll A AdAlE 2 AAS
Fs Fy
No.
Cross of o Fo  [No. of No. | No. | No.
Seed lineS Of Of Of
plants|lines|plants
Baekjinjubyeo/Suweon464 28 18 85 |discard| - - -
Seolgaengbyeo/Suweon464 18 19 114 15 45 8 24
Suweon464/llpumbyeo 35 12 131 2 6 2 6
[lpumbyeo/Suweon464 25 13 83 |discard| - - -
Suweon464/Hwaseongbyeo 30 24 45 2 6 - -

Suweon464/Shindongjinbyeo 18 11 97 30 80 - -
Suweon464/Chucheongbyeo 31 25 103 |discard| - - -

Suweon464/Suweon4 28 19 13 |discard| - - - -
Suweon464/Dongjinbyeo TR 25 22 |discard - - - -
Suweon464/Seolgaengbyeo 24 21 |discard - -

Suweon464/Dawdam 55 |discard| - - - - -
Suweon464/Heughyangbyeo 15 |discard - - - - -
Suweon464/Nogdudo 38 |discard| - - - - -
Suweon464/Sobeebyeo 37 19 25 - - - -

Suweon464/Sasanishiki TR 45 14 82 - - - -
Suweon464/Hwaseonchalbyeo| 51 15 45 - - - -
Total 494 | 226 810 49 137 | 10 30

> o

ox ¥ o

o

EAS AASIY 46459 A oF EAo] Hgk 1023 8107AE
ST FaAldlE 7%23 6584182 FAIstY 4x3 49A41%F 137/0A15 A
, FaAldE FaAlt] A738 /4244645 5 2723 1741% 5170419 dvelw

HAske] 223 10715 307HA1E st

ol
-/

=

Jm
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ZFPHEZ 2247 35.0%9 AHA FHES  HUTh

st w3 AEA 1,3807ME5 ESAA Bt

18.8%2] AEA #3&S By, 2FHEZ 15.0729.9%2 #XE 23T} 1,380

of 2% 2397KANA T2 AF F 254

S Fste] 23 4 dAv)ed 5AS AAsI FU46459 S Hole T8AE
o A&

AES SAs] FA54 F #2348 94

E 3-4. ofuf ol A F7] & A EA AR

No. of Formation of Plant regenera.tion
Cross anther lus (%) No. of Ratio
cultured callus 7 plants (%)
Suweon464/Suweon461 1,700 35.0 508 29.9
Suweon464/Ilpumbyeo 800 28.8 120 15.0
Suweon464/Suweon460 1,650 26.4 256 15.5
Suweon461/Suweon464 1,250 24.8 221 17.7
Suweon464/Daeanbyeo 1,740 22.4 275 15.8
Total(Average) 7,140 (27.5) 1,380 (18.8)
E 3-5. ol AF AT A
Cross No. of Selection
nursery lines | No. of lines | No. of plants
Suweon464/Suweon461 35 10 10
Suweon464/Ilpumbyeo 61 24 24
Suweon464/Suweon460 6 2 2
Suweon461/Suweon464 67 19 19
Suweon464/Daeanbyeo 70 23 23
Total 239 78 78
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do 32
e
o 9
[
X

4645% T7.8%190 L Wn] =2 2177 5.84MT/haz A&y
ol vl FaL 46450 BFFS 4.24MT/hadl F34& 1

3.56%°] WS YER o Aol
464%5.(3.156%) Bt 2 ATEL FEAHANAN Fd464o8 T oA = FFS B

E
o,
ot lo

jak

¥ 3-6. AFW BAWe] AT FAFT L HolHF ¥
. . . Dietary fiber
. Dehulling Milled rice .
Pedigree Hedz(z;ng recovery (%) Yield (Brown rice)
(Brown/Rough) (Mﬁ‘e/ha) Index % Index
SR26372-HB2702-27 Aug.21 76.0 5.84 138 | 1.75 56
SR26372-HB2702-89 Aug.18 46.0 2.17 51 3.56 113
SR26372-HB2702-65 Aug.20 71.3 4.00 94 3.21 102
SR26372-HB2702-69 Aug.21 70.0 4.45 105 | 3.05 97
SR26372-HB2702-74 Aug.21 72.7 4.83 114 | 2.56 81
SR26372-HB2702-81 Aug.21 80.7 5.54 131 | 1.79 57
SR26372-HB2702-83 Aug.18 75.3 5.67 134 | 1.94 62
SR26372-HB2702-85 Aug.17 72.0 4.92 116 | 1.97 63
SR26372-HB2702-91 Aug.18 73.3 4.97 117 | 2.08 66
SR27132-HB2703-30 Aug.16 71.3 4.50 106 | 2.87 91
SR27133-HB2680-31 Aug.21 68.0 4.17 98 2.98 95
SR27133-HB2680-35 Aug.23 66.0 4.03 95 2.67 85
SR27133-HB2680-52 Aug.18 68.7 4.46 105 | 2.17 69
SR27133-HB2680-53 Aug.18 73.3 5.04 119 | 3.02 96
SR27133-HB2680-61 Aug.17 63.3 4.11 97 3.17 101
SR27133-HB2680-66 Aug.17 70.0 4.41 104 | 3.15 100
SR27133-HB2680-70 Aug.20 64.7 4.05 96 2.79 89
SR27133-HB2680-77 Aug.20 69.3 4.11 97 2.65 84
SR27133-HB2680-78 Aug.22 70.7 4.11 97 2.84 90
SR27133-HB2680-82 Aug.22 68.0 4.09 96 2.75 87
SR27135-HB2680-14 Aug.23 69.3 4.55 107 | 2.41 77
Suweon464 Aug.22 77.8 4.24 100 | 3.15 100

* SR26372 @ Suweon461/Suweon464, SR27132 : Suweon464/Daeanbyeo
SR27133 : Suweon464/Ilpumbyeo, SR27135 : Suweon464/Suweon461
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Paddy rice
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SR26372-HB2702-89 Suweon464

1% 3-1. SR26372-HB2702-89 % 9 464359 =2

549 MAS &3 415 flgte] SSR " 19670E ] &3t

=1 I SSR whA thEAdS A e A3 RM141, RM207 5 1470
U}ﬂoﬂ*h 2 REEF EAA7.14%)S Blom, o5 wAE o &g A
oA Aeldfret #aE FHAY AR HAES] 2SSO, dFEH/F
4643 Z9toll A 1970(9.2%)7F dEH el dial ddde BEda 29, 11H A
9] 1078 FAA ol 17370 vbAdA g8 vA7F g s

- 111 -



40

60

80

(100

120

(140

160

180

L-200

cM
—0

20

60

80

(100 gGCR7-2
120
|-140

160

(180

| 40 9GCR7-1 I

Chr. 1

H—RrMa462

rT—RM428
—RM84

r—RMS522

T—RM490
r—RMS579

H—RM23
H—RM449

RM493

=—RM9

RMS5

—RM34

—RM237
—RM443

r—RM128
T—RMS543
—RM102

—RM315

®—RM431

r—RM104
——RM414

[ RMS68

Chr. 7

RM295
RM436
RM82

—RM125

@—RrRM214

—RM432
—RMS560

—RM10

—RMS505

—— RM18

— RM478
[~ RM134

—RM248

Chr. 2

C

H—RMa485
H—RM110
H—RM279
H—RMS
H—RM555
H—RM174
H—RM452
H—RrM27
H—RM561
H—RM341

——RM475
r—RMI183
r—RM106

H—RMS526
H—RM221
H—RM6

H— RM250

rT—RM166

H—RM207
H—RM138

hr. 8

— RM506
RM337
— RM152

— RM52
RM38

— RM256
— RM230

— RMS502
— RM264

H— rM60
F— RM569

r— RM251
— RMS563
—— RM282
— RM338

— RMI156
RM347

—— RMS503

—— RMS55

— RMS520

—— RM468
— RM130
T— RMS565

q

— RM8S5

T— RM105

T RM460

T— RM434

RM410
RM257

T RM288
T RM328

T RM215

T— RM205

Chr. 4 Chr. 5 Chr. 6
- rm307 H—rms07 O— rRM133
H— rm401 WX S RMI170
H= rRM190
B RM587
RM335 H— RM510
@—RrM413 L RM225
H— RM261 RM314
L rvs74 alk - @— rMv253
L T~ RM3
RM456B T RMs0.
RMI85 o
RM417 H— RM289 RM136
L rmi4z [ RM509 [ RMs27
VI RM249
H— RM177 [ RM430 T
H rM273 F— RM440
— RM188 T— RM454
H— RM241
H— rM451 T~ RM421 [ RM162
H— RM317 F— RM178 9—RM343
H— RM528
T RM274 H— RM30
H— RM348 RME38 [ RM340
H— RM334
g L o
H— RM559
Chr. 10 Chr. 11 Chr. 12
RM474 9GCRI11 |:~ RM558B @ rRM415
RMI381 F— RM558A
RM222
F—RM216 L rmie
I RM239 T RM332 H— RM453
H— rai67 M RM491
H— RM467 — RM441 — RM512
N — RM101
LI — RM596 RM202 |H— OSR20
RM271 [ RM277
H— rv269 F— RM287 @ rRM313
H— RM304 Ll
H— rm220 RM463
F— RM294A [T RM21
H— RM270
- RM228
RM147 [T RM206 T RM235
H— RM333 T RM254 [ RM17
H— RM591 H— RM224
U O~ RM144
Ry le) [e) &
= FHHugA



4. A7 Qo
B odgE ¥ Aot ALY FAATFE Hste] AsE A5t 5
& AEs 7| A 7] fske] ofujke 2 -
©] SSR "mAE o] &ato] Aoldfr @A wAE A5
D AT 2 ATSES fste] W tﬂ/#%%@ 5 16235 AT u)st
of WHlY 4947, Fy 1323 226704, F, 1023 81
137704, Fq 22% 1041% 3071121]—8— A4S biﬂr
2) TY4645/794615 5 S5EFAA F 7,1409F A8t 27.5%<] H A
B &S P_Oﬂglﬂ%, E—ﬂ 2] &4 13807H% Bl A H 18.8%9 A%

M
A EsHES Bela 2 2397RANA F2F AT 5 okl o AlS 7871
[e]

TolM FU4615/49464%5 5 42T 2145 W FF
A HAAAI W) S=8ko] 2177 5.84MT/ha® Wole] Zo] wj$- ZATh

4) FFA 1A ATEY HoldRF FHS 1.7573.56%9 MAE HIo F4
46432 567113 F==0]3dt}.

5) SSR wtA 19671E o] &3t dEnl/FU4645 A 1971(9.2%)7F LEH el o
3l d@EAS Belal 2w, 119 A 9 1070 AA el 17370 whAdl
A vE@4d wAZE g s h

- 113 -



A1A

1A=

1 A#0e 58
MR AT N 2 s
ALAF-ZA - (AE 1L ZAEAE 2 AFSA
B SSAHEE| - FAAE F 62, BCiF: 3 &%, Fp 2&2%, Fs 729,
A thersl A= F, 3%3 Fs 423, Fs 2239 A9 £= A%
*4 - AR BE7] 2ajAe, A4 A7 30x15cm, 15182
D F2 olF Adke =g 25070AE w3 A A
staL, F50]l% Al AF 257024 A5 Al g
- AP F A F12 A JRA Adelar, F2 ool e
7] 2 23 me} 27l A 7H1ﬂ"*m 3 Ayl A
IEHAE A AL HE "“ﬂlo gt
D F5 o]F AEE E571¢F 270l w}a} AlS A}
AEAE 0 AL & *e‘ﬂoﬂ’ﬂ RVAE o]&3lo s3d=
A4S A HAF Ads
A% 2. o) RiLsHAd ¥ SSREA
13} - FAAE : Single seed descentB o&2 A& ZAAAH &
as W/ wx209//7mH 23] FeAleS 43 19 W=
(20 Al &t
03) - ZAME  ASE 7], Aled BA4EE A%, AlsE RV

33 AEEA, M1crosatelllte marker& ©|-&3k E}ﬁé*é A
- SSREATWHY "47]4 ‘ﬁ AS AFH3] YEA

Holl wet DNAE =33

: PCR W58 4Ong9] template DNA, 0.2uM primer,

1lunit®] Taq DNA polymerase, 250uM dNTP, 10x reaction

buffer?} 1.5mM MgCly @ 3x5F42 H7} 20 S vHE.

: PCR717]& 95T A 5&37F full denaturation & 95T ol A

1H-denaturation, 55Co|4] 1% annealing, 72Tl A]

2%extensions 36c¢cycle HFHESE 3 72Co|A 5%

final extensiondt.

D HFSANE-S 7M urea® E33F 4% polyacrylamide gel%

o]§, 719 % 31, bandE silver-stainingS E3)A et

D BEA o AFEE primers 12289 A MA o 1 F BEEEF =

100 ¢J%=2] RM primer<

=
=
921
@)
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A7IME g 2 24
— xﬂg_ =i Eﬂ—tﬂ

FAAL-3 GenBank ¢ 9714 <Y database download %
Blast =& Clustal® @& 7|2 B4 Z2 39 Az 9 29
2) 919] Blast, Clustal 59 7] &4 =73 9 PERL
(Practical Extraction and Report Language) 3 &
EEJEH“J AolE o] EX¥A Hd FAYAE
AR G ENS B3 FHA 5old dVAM4E
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71 A

-As 2%
D 54 5499 47144 ?%% 3% primer® AH&=E ¢k 20
mer XéE" A7IMES B4

2) aujF oz AFE% Al%E 9 genomic DNA, genomic DNA
library, RT (reverse transcription) - PCR 7|¥ & o]&
FE&FARY EHRE ZZ: genomic DNA lug, Taq
polymerase, PCR primer 1 and 2, dANTP, PCR buffer ¢}
touch down PCR cycle (al: 95C, 2sec; 59C, 30sec;
72C, 2min for 7 cycle, 95C, 2sec; 54C, 30sec; 72C,
2 min for 20 cycle); primary and secondary PCRE &

3) FEFHARe =ZH BEL pCR Topo vectorE o]&

=3}

] 4 2 {32 5oy
™ ZS 93 primer 7

o
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L fAETIAG RE
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AL e 2 AESA
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L d7A4E 58

5| e 2 QA g E
AATAA - (29 1 47dn 2 AESA
# BRUEEY| - FAAE : F, T2F, By 123, Fy 62%, Fs 32%,
vesh B4 Fo 5%, Fr 2230 A% EE S

— A B2 Bu) A, A2 AR 30x15cm, 15132
D F2 o]%F Fuke 23T 25070 A wuj Ry A HdA
wskal, F50]% AlES AT 2571A% Ale A v
- 2AFE A s B2 A KA Fgeka, F2ools JAEHTe
77 2 23 g} el AL T A E§
HE& Abstal H ks g
D F5 o]%F AlEe 5719 2Fol wet AlsAy Ak
5 W RAAE F Aol RVAS o] &3l 3 dLes
}d% _JZ_A}.??‘J— ,:,6: g]}_ B 3
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