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The invention relates to a method to improve breeding in dioecious plants, preferably Asparagus plants,
comprising providing a plant in which the functional expression of the dominant suppressor of gynoecium
development is disrupted or reduced and introducing said plant in inbreeding, backcross breeding, recurrent
backcross breeding or double haploid breeding techniques. Preferably said dominant suppressor of
gynoecium development is a gene comprising a DUF247 domain. Also provided are dioeciuos plants in

which the expression of this gene is disrupted or reduced.
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B B 5 B
(ARABRRK - EF AONEEEDH)
[FEHBZE]Y (/)

MHEEERKHEEEE LA H iR /Sex determination
genes and their use in breeding
[ 52 15 535 )

[0001] AEEBAGMNEYEBEEE - FHl G E%E
BN E R > FAlARFILXB(ES, Asparagus) - A HHEMH E
THESDTFHEVEEEFAE LA REFERKHEEERAMN
5l DUF247 £ 58 (motif) » AR HE R EHBI B & ~ ¥ [ 55 &
FEERNEYHRHRE fl0: FEBELELNEEELEEY - K
* B E R R E R R M @ 5+ (drabidopsis) TDF1 A H
(AT3G28470) = 7K %% (Oryza sativa) osTDF £ H
(LOC_Os03g18480)Hy K FT% & (& %, Asparagus)F 5l » LK K
ERELHDEFRERNEEEREYOE R » §l0 - &£ E ML
EMEMHAEEY -

[ 5% Al £ 17 ]

[0002] EEREEAERGTENKGKZ — - HEBNE
7 2 &I B9 65 4 T F fE 18 (domesticated) s #7885 - It Pk 3 2 it
TRBYRENEUUREEY - SETEHEY B &R R iT
M2 2 Emg b M X ETE (hybrid varieties)¥f jO i 5 £ H 75 3
NMVENNEYREEEERANZE - EXEFEHEEN
T HABREZREIHMEY  BREIXKEIEEL@E -
MRXEBGRLEEHEKLEEYN FILER - FINE AT & Z
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B X % (inbred lines) -~ K {1 2 4G =0 H fih R BF - M X 2 &
ARREXENNEEBLEREESREEMOBEIIRE K HE
FHEEEBRNEIRAELHMTT - —BHRINNELFREE
RHABHERE R T BHY — % (uniformity) - FN Briggs & PF
Knowles #J & "1 ¥ & & #9 /i 48 (Introduction to Plant Breeding,
1967 supra p223-239)"sIe B BB X EERN & -

[0003] EMEREERGENREEERNMESE U EE R E
MEMERE HEEHEY S EWNEE (germplasm) - H4 £ > &
BERARGHABEINAEENMEENEYRASHEXER KL
B CEBREXEENBASEY BEXFTEREHHBELEEMABERE
GE O MEREEFIEIHEYIFARENGTE -

[0004) AEIERB M EXN FIERBELEEREBRAE
osgEdt - HEBEERXEEXEIEBESZITUFS HTAKRRE 85
RENEERE HENY - BHENHIEERENNEER
HP SR EEWAZERELNER -

[0005) MXEBEMNELEEBECE=ZBELSE (1) HhERE
HtEY ) — SR ETARTE (K, inbreeding)
UEXE—ZRIMNBERAZA BEHERABNBGELREFSH @ E X
EEEE—M EQEXHMENERXA2 EHHEXEHEME 18
BN 5 6 &K # (field-pollinated) (I & - B X AW EHETET
fE-AM EEEWEFAEMNEXABEBERE > RE—L
BRTEXA2ZHME F1 3 TEE K ILH % (open-pollinated)
\\\\\ BRER > GREEE - - BXAMERFES 4 (homozygosity) Z
—HEESGERE  FOMEBXAZHENEXEERERN -
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—HETCHEEREEXENEX  AIFDNEEEMAMAFEED
HEXTEF o

[0006] #0 F Frift > 7F 8 & 5 %2 & 18 of F 7] 308 89 2 BE (&
EEERX LR -TFEEREY D BB ELFLHES (homozygous)
EY 2% A A AGYE — &R E1T B E (self-pollination)
K B 1€ % ¥ (self-fertilization)(GAXX ) - & » #FHBEEEK Z
— N aOXBREITUENAKAEET2FEERNE FHOE
Wy o B 40 N 4 AR (8 4% 4 JE (gynogenesis)) Bk & | 16wy (I % 4 JH
(androgenesis)) - ER B ENHEM 2 EFRNEMMER - #H
LEREZWOUERFRAKKULR)XEHEZLEREBME -
LESTEENESHNEY - LWEEYHE B E {F % (doubled
haploids) - FEFEWEM » soF » H/N » £k > HAX > AEAEFE
JEEBKEY P > T EBEFEIEKRWE MY E £ 4 (doubled
haploids) » Fl M E EBEILFEMEIEZHE - ENFRABNRE
HEEH HEAAEHREXETFEETFERRAEYRIEFERE
- SEEENBETFTREZISHEERAFAEHEFE I
BFrUiEZHNRERET EHERINNREFEFHEHE&E
RHEM HEREEEYHNRHT EFELHBOR=E ZH -
HEGEEAFAANBRREGRGE RESXNEREGEHARESE &1
HEAEHENZ2HEKEAR BE UUERAEFEBEUERS
ENGEE FEEN)RIER - Lo &F B HE 0] % #E A&
(ex-vitro)EE YN #EF HNEBR T EHHMENNRERRF

, # H T K {8 (sub-optimal) % & (Smulders & de Klerk,
2011 MEFTEMSE  BE " LHFEANBLITREAEEED
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(i » 2 K Stelplugetal.» 2014) - H A G 77 B H ST E A
R 2 E{EH DNA B E (b (Machczynska et al., 2014) - 7 iE {#&
EREL BFYEITEOM MBI/ ERNEERE - HEHR -
FRBETFEEUFTLEEERRNRE NRRE THZER - 72 i
H Pk (dioecious)fE RFILA B2 S EBRNVNEED » fEATLE
¥ #& (Qiao K Falavigna,1990) 5 /N 8 7 # & (Peng K
Wolyn,1999) HE AN XML BZRIIORIIEZEEZ
HE - Ak BHESBEEHRIDEEEY  CHEHNLE
REHAEEDNREMCENEY BREMLEE FHRAE R H AR
RABMPTEBTIRFNE SR  ME\EBERZHER/IEEELZE
ARBEIEZEEGHBEEENREIBEZIETFRE AN NS (B
7 B B 5t B% (for early testing) » 2 B Longin et al., 2007) - | ift
BHEWNENK BR hFf ZEBFFEERRKFEDOE LM
RO EPEXGENETFRATUERG EXNEHFERHEKRE
HEBE—SHAREEXESREE - G LM H0 MM
AFIXBHEYNS HFHEERODEREBNEXKEEZ AR EHE
RINEFEET2ZIHEE EBEENRBIIEKEEKEEER
ZHROXRMLABESEBEZEFEANBEEEY -

[0007) BR T A E AR EEREREENFAL TR KREE
BEEMNEIEAZZ BEEETIEHEMEN HEPbZ—
It & i 7 B B X B & (back-cross breeding) 3 K & [@ X
(recurrent back-crossing) » fEE X P - BH — = % {E 5 & & &Y
ERZ4% T A (donorparent) R EREHRA » H A B0
ALt —HSEREHBNERRNEZEBR R HEEXNR
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REEEANEEBOIMER AUREERRERBRAEL - ERVILE
BRAMBBRETZXEX > LAEHEREHOAEER
(syngeneic)) PR BB AN LA EARARTREBGNERZ I -
EIXHNENER TESETRAECNMAREBERORER
AMHENmAZ  ZEABEARNGEELEEBEMNA - K&
BIXRKEXREEREERA XN ENER ST A BEAENE
MXHBRATURFNE s BEERMMBLBEZREEHRUFEE
ERABENMEENREAR EHREKRENT  EEFESIE—
MREEER AR EERKRFREIEZ MM E ASCEMR
Ao EMEEN - AM AHFORFILBEOHERKRED S
RS RTREEBHERR REF -BXKBHENESESE T
EVHERSIERRXBEZETEAGSTREN - FEM K2
THEMEYEZEFORMALBAOMERKREVRBERER
(intercross) * NI » BIEREFZIEF X B FR B EEEY
RS ES —HEEBEATEN - TAHAKE - RH > HNE
MRFIZXBHMEHEEZKREYDT S > F A B KX LS #E £ % HEK
EHEERAZEREFEREYN EZ2AEZHERNETE
MEMEEDAERLT -

[0008] — & MiE - LEMEZEETE - FlW(1)ERHE
EZENED  QFEMEGRXINED  QEHAEEGTHEX
ERXRRAZETEER/SNETFR#HEFNE DM@ ERBIIBEZE
HE— PN ERHHAERZIBETHRANENITEART S
FEEREDLBEMG WO EK - B B3R - HE - B
MEIEsE RE CEBERN) - AWM AXFILBEET  FES

6103-15213-PF 5
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ZHBERBHAOBERL R THEXEBETEAZEEGE R
BWHEZETENELEZE BXEKETEE Rt FERZMH
—BAE UEVLHESH TR RFAILBNEERE TEERE M
HEKFMEMNNRG - A THOEH EETEBRNES 45
BEZFABFE RFE" BEE" NWERUASE2EEES
MXTE - ERAETHE-TRHA - &L HE MK — /5 M %K
MBEHEZEER HIEEFRBEEENERE THAZHEANST - MHHE
BEEGREEREERETEMMESEZILANEY  PIATE
M (style) i 88 (stigma) » H 2 5F ZF R (fruit set) AR EEBA &
# B KX £ (rudimentary) WL % - EMBEGEVERNEER A H
BERLWIEE IR - BN IEYAE 4 E 8 R (berries) » Hl
H R Z i M M i B # (andromonoecious) Al & i i B #&
(hermaphrodite) - fEMERBEN T HERAEZE AL
HRENEMIEAURBEEERE" MM & MEERBEDE
gLEMREBEREBLA AR SEFELERERBENERE
D—EEMBEERBEYRKEEFRBESTFET - ATEHER - A
- WEEETEHE SR > HREELMERERFR

(Thevenin, 1967)K I FH h S EEEMERE (Wricke, 1968,

Wricke, 1973)NHEY NS » LIFEZ W > EMES AEFZX -

[0009) i %j (Asparagus officinalis)fh B 'H & & 0 ¥ 20 i
MIEAHNBUEHERBZIHMEERLE RERBREENEHE
By o M R BEMETE S 3R B O K (carpels) K I 2% (stamens) 5 % 7l
SIEDFREETCEAPLEREEEATHESZEZFENE
(abortion)J 45 R - A > MEH XN EMB N T A F ¢ 7 %
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4t HREFLERAELE  MEBEERXLAT  EHESES
zk > FThvaryy IMEFMRFEHEEBEREMZE R
(Lazarte & Palsen. 1979, Caporali et al., 1994) -

[0010) W »r HMAlBEE ZEBHZEFGER —#
BoHAZERNZESH TEAREERMENBES R OKZEHEE
R #) =3 - Westergaard (1958)7F Silene Fff £ 4 #Y Ry {B &5 1= &
RZEM" EHEEER" K™ %S & (suppressor)” - B &
BIEESE TERFE - Wricke (1968) B —fF&EZ — » HEE L LU
Westergaard HAME R ESH FH A& EVER - I Z N0
b > {E % i 5y B B i i (B 3 (homogamous)XX K £ F
4 JE (heterogamous)X MMM R EMHEEEY » T E-—FP R K
FEHBAEEDLESHBERZ YY BEUHEYHE Y% FE Rick
B Hanna 1948 J Sneep 1953 $2 tHf) - B 70 /N &0 7 0 I M 18 9 AE
WA EMBEREREBLL HHEEBLEZBEE TN EELHEY
WX EYRE - YY BEEHEY > TERBELE” BHEMSE"
R TeEBEESENEE  HTUOUHBLR 2EBMEHE
B - EHeEttanBEZeA4LERZR ABRUESENEYR
Mg BEEGFHEGE HO4LAEMBRBHELANEYZEIE
THEKREE YYREMNRENDZIEER  HERETEERE
HXE HEAHENEE MEEENEYE S 4 E EEFE
LA EENZHERE R A H Beeskow (5[ H X Wricke,
1968)FF 4R » HIGHA B AL ENIELAUEEHF 1+ 11+ 11
RBIVOE UL ZE2 A REHENEBERNESLZMEE - (DR
HEEEZL2EENMEEREEZIES, © (IV) Wricke (1968)

6103-15213-PF 7
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BEMAMEOMHETE S EMERE B —EHFEAXTELE
FIVERLLE(EFAGEBSIBAEE) AMEMBFEEITEELEES
IR (BEFEEFIVAELL) - ENRLREET > —EHXE
RENBMENECEREIEELEES IVAERLANER  AWMHE
MEXEHEMMENECERETELES | AN ERA(R
By 1) - Wricke (1968)Hy&wm A Y HREE EHNEER TR
F T 7 G £ M i B B (andromonoecy-degree)” o [t A2 1F
ZFE o M AMNBIEBEBHEETESBESEMBEERREIEC
(andromonoecy) W EUFHM AN EREFNRFEXNEEY - H
HRAER —EEEEDORGEEGCKEEREDYE 205K F
BHRXAEY) AEELEERLCAFRETREEZEAR
AFMER(EERLDZIARKE  MIEFEMAMBWAE) - Wricke 3
HAENLT AR H R 1(Wricke, 1973)2R M LML R R
T I(WHRPN 1968 ZERTEFZFRUENER  HPMBRT
ME M B M RA SR X RE R SE & (pedigree) (YA R 0 G R Z K
BBt 4R ERESEREENHEEHEERREL -
EHEE & Wricke (19BN ELREAMBSNERTE
CRTFEEEERSENEFULAMLE Y ZEH L-E Wricke
1968 F &y Tl ¥ & (L 8 n Rt 89 5/ X Z & £ & " Ein
Majorfaktor fiir die Ausprigung des Adromonogziegrades” )
MMEERREYZEEE LR THEMEERENETIERF B4
EFRNESEHEMEERBLCNEY" 143/4a/5" IBEIERZ
STt RERE N EBRRNVEZE LEMEETRS LA K
FIVEANERBMIEZE=ZKREBEXEY HEELHRXT  EFH

6103-15213-PF 8
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HMEREEYE IV EHREEHEY - EEWEAERILHRE
REBREHRMEEBEESEERL) SHREYHER
11 ERfl HARYBICEZEFAERAEFE  EHNEE T
MIEEEEREENERT -HEY 143/4a/ S FE— S HERXE=
BRUAEY H2BEBREAEFEREENESMBERBL -
BREREE4I - SEROBRZHUEHOFEREE G | BHKE
MM ERBED(E VI ) Wricke (1968 B LE R KA
REMRAME HP" VLWEAERBENE YVLEER" HEENHEYG
MEBEMET » B HMNM®XFH Westergaard (1958) 7
Silene({¢ A #8 & Melandrium)F F$2 i - 280 » W EAR S &
6 15 %] Wricke(1968)By 45 R » H\&® B/ XYivx Y1Y,» BH L &
EEEF - BEZIAXENEEHEBERRBEY  Him LT
REBHESEHNIXANYI)ZHRENESEMUTMELE - AR E
Wricke WIE P F B2 AR AFERERNEERBERENE
TEE  WHEARHEBIEEE I (self- fertility) Y & # 5 A K &
# o £ Wricke(1973)% » E Z B IR K Z R & R #50 & -
Wricke (1973)1F fa 89 55 — & FR il By i {& # 2t 2= 1 o 0 M W i =
BIEHNFHKE MEEREBLEELANEEBERRBLN S
BELE B o & EFralt - Wricke (1968, 1973)8Y F au Fir i ff Z B8 °
HHEMEEENEE 2 EUENNBERAE  BEERNEE
RE (o)X FMayESH -

[0011] 725 —#f %8 P > Westergaard (1958)#2 H H ## &I (4
FPHRMLBZERNEENEL » HB Thevenin (1967)H {E
dho B 1ITHRREAFEE T OB (pisti) Z/NERBERA

6103-15213-PF 9
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BRELrRSCEZMMELSL S 2HAXREERER HARFT
18 3% R MEMEFE A BU HE BE R & TE R BE T AR 2 N B L M A9 N (E
ROEER FTIRERARBEEFEIUNELAXNRAEATIHEHREYEUKE
EESHELHBIABERZAER(RTHENATFF - @8/ TE
HKXEZRZRREAEFEE) - BEAF-—SWENHEBERBE B IR
B A X (papilla))- i — S HFAEMMETTLENED I FTEH
Es  HEUBEARTAES 2 HICANEY - & LA
Thevenin (1967)f& it & 4 £ & 7] LA 2 58 £ 89 (perfect)tE ¥ - A
M FBEBERTE 1 EZHN BRRRKEFHEE L IFTEHE
RIATE LK BB - £ Thevenin (EM T > B THERERNE
F2HIELNEYHE-—SEHR - HUEBELAEIREZ1EER
FAT EERBHREZEMI,  REEEEIEHZ > Thevenin
(196NN Esa S » AR M ES Y L EN XTI ERMRER
BXFEHEE)NALER - L BERBEEEELS E —
EFH/NER - Thevenin (1965 MR RBRELEE D —
LEA-FAZ2i (imperfect)(BEBI)EFRRKZET > MIFE
EEBMEEYPIRIZEEEENBEFRL - HHAHFARR
EHI R ZES N BEICZHE - Thevenin (1967) BB D EREFE 2
B 3 BNEYZBRRERENREEY LB E T
K) HoSGEEAUENE  BEREEEDIRFXK - -FH
FoEEBEARAPEENENREHEYEFEE—EHBEE - 0F
Wricke (1968) > Thevenin 7 £¢ F§ T Westergaard (1958)Hy #& &l o
MmN EEESEEYHEELE —HEHARM W AL EERE
M (crossing-oven)Z B MFTE R Hf" M {RSUAILERF

6103-15213-PF 10
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FER > B” su” REBEEOEMEMNGE Su ZEBEFUER
(recessive allele) H B HE HEIHE M- 5 R L& 8 [M su/M su]
EYRBEESHE  HEmBERTEAR S [Msu/Msulff N EFE
SR ML SR B5 2 7F Thevenin (1967)H X P & IR - & T HEE
it » Thevenin A —RFBEBHEER" " » HEBEZEEH K
HTHEAENE M ERNEYZIREXEREEN TE » &
REBESEDT R EZE - Marks (1973)2 i 18 — fi #& ZC B X &
EHMENEEZEEBAMGENEEHEREOA -BEFE
HR AT H Westergaard (1958)R HEFREL » HPRBHE
ER" ¢" BT ERASRBESNEEER" A" BEEUH
Bt % - Marks (1973)f5 H BN HEMm A > HERR & HE HE
" BEREATBRAB I EBUAREBRUMEERBTES N
SR CHBRETHBEME EG Mt £ Z Al Peirce & Currence
(L962)FTEGHEHIE A HELEFEREEATENIL L Z
BEREEEREEY  TETHEIXERUBHBEHEERENE
{8 - i 2 Peirce &z Currence (1962)H945% > 3 oL 30 & 40 &
KO XBERMBRHA RS LAECBE N - SEEEHER
KZEHFMHERSE - Rt HEPRHET — L EHEEEB Peirce
K Currence (1962) 7 fZ %% > Marks (1973) R E TN MR EH
NEEHEHEENESEZMNER R ENEEHER  EHENHE
Peirce J Currence (1962)4H & K [F - # % Mark(1973)7 & £ i
SR E R A& “2-37 kT O3-47 ) 0 {B {6y 1 BY K AR R I M
EHEMBEEZ LR 1-6" R” 4-1" YWHFERE - ELHBEEEZH
Marks (1973)f B 5" (FHEEHEFRS % cAEREMS >

61.03-15213-PF ' 11
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BEESS—EREER s> ERAES FIIGMELE  LHEEY
BIfE R MEMERIAE" - ELEHEL > W0E Thevenin (1967)87 1
o A R S BN o Marks (1973)ERR B A" 2-17 fr
BERHE _RF2RBClIEARF  ERLEPIEERZBHF —
A4 H K 9% 9 Btk (distorted segregation)FT 2 - # 24 fifl & 1%
T 1 AU TE fih B 2R Ath 2R R BB B o B A 0 (8 B DA AR FE B I I
ERFESNER " NEEMELY  ENAGERERERK
B MR EE AR (modifier) R A F 7 BELL & B R % #
— S # s  Marks (1973)EIFEFE E E L /¥ Thevenin By ] &
ZHB > HEST RS (0L MR (FE 129 B )W A & =5 i &Y
B - MEMMTHE KL LEHFE Lincoln C. Peirce(E T E F -
20100 1 201 FE)EBEABEHEE EZRAMVBEEC LE
T HEHHRER2IFMBINERERE  FHEREENH
R BHE Marks (197T3)FifEH ZHEABMSIENERFE -
Lincoln C. Peirce ¥ & fEH : "EXZHRELANFm L A HZ & -
RERBETHEXY FELRETHREERERS HWETHEHZIHOMEX
HKEEER REEEKSAMETEOM T HERBETEH
EANEIHKBERXZME" BEMMERTE - ""2-3"2H — & Z &7
KRR EEZENEIKNERFHHEGE —KNEY - B
KieH&EHw LAFEMNERZRSHEE S BHRREKRZEZHK
RE ° "HEFHHRA 2-3 2B HUENBEF » Lincoln C. Peirce
Ol EM"HELZEHHETAGE 23 —HFENRELR" REBEERKEK
SRR ECHEEEEMNGR 2-3 —KBBEREZTTED R
HPBAIEEERRACKR OB ENLE" - BEROMHER

6103-15213-PF 12
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B Marks (1973)09 # 50 J0 g B bb - 26 0 22 &1 e 75 49 19 1%
R” g c HESHBEENEELEAS SHEE EENEE
GRTEETME 2.3 — R NAY - G LEFL ESEWE
th o H b Westergaard (1958) # it BB 14 i % H &1 B8 B 45 20 JE 3%
FHBRPILE D 48R kT2 M TS I B N E @S
% WG R EHE TR o fF Westergaard 681 /A B > 71 -
TR fF 5 (% 5 5 5 Sneep(Sneep, 1953a, 1953b) - & 8 ff & &
778218 16 PR B 1 O 50 AR A ) LU TE 13 40 ) 2 X E A 6O B I
ME o R IE 7 T T o b 1 U e B (L A B B M - 3 BT M
R 0 M 43 AT 7 TT AR AR A I B B o L A b — (B B 1 B
e 5 4% 49 # % 78 (sibling) R BS M = £ B B IF 49 % 5 0L 0% 4% 24
T 55 — (B He M i e (5] B8 60 6 6k 18 - 14 T 45 2E 1 M U i 5D B 1B B
4N HAEE S E AT E L - 452 > Sneep (1958b)18 &
S o e U B L (0 BE e MR R TR 0 H 4R < AN
MEREETENLET RS RS - B R IE i A
(b 80 77 5% > R 3 B 93 B B 92 G e O B D BB A B M R R AL
HRMS ARG EY -

[0012] Franken (1970)#8 ! % — @ @ B -~ X 38 ({ B
Westergaard (1958) 0 BB » (B R 2 2557 B 4 - It {F & HF o5 — &
I THEREEEREY MR A RERER B8
EHER(EEER Mo Ln” A" )& NHESE NS
TH) UBH BERBUMEEE MR X fEM 0 EET
Tt (sterility) % fir % A -

[0013] Franken (1970)FF 32 t #9 % 38 B (1 B ) & % B & fE

6103-15213-PF 13
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HEEBENEL

e HEE e P T B
XX AA XY AA XY Aa; §5
XX Aa YY AA XY aa; 58
XX aa YY Aa YY aa; %

[0014] £y Franken F7 #2 4 #9 #5 %1 (1970)E2 Galli et al.(1993)
MER - STBEEE - SEXPHNEEZR BENEGH
A ERBERERIEESFEEER)NEFLFELNELEE
f8 o 7F Galli et al (1993)HEER P > FERENEXIHYE
Z/OMWMEEREE(oci)IHE R - F 3 2 ] P £ R Z Franken A&
MhOMEREANWMEEER HP YLACOREGELEN
(staminate)fE L (B C#EE S B M) BERBM" 2" SMERK
BT Y4ABENEETYAF LSHEEFT - KIELERDBEEN
TE(EIEERRFEHE)Z YAERBNBERAT —EEEDN
MEBERREME" " ESNEENEEZHENELE BT T U
E 4% 216 4B KF - Franken (1970)%& 58 A 3F B 5 fth B9 5 K
ERMIULLEBHENEEBELKERE - BF4MRE Franken
18 £ 3% 32 (R Franken, 1969 % 56-58 H 5 8 F ~ % 37a K % 37b)
TG SR EHEHCRERBEREEMEEE ZER
HZHBRBENEE KT EIEERETE RHHIZERE
BFREm N ESENEEEERRBIILZ YYAa tE% » Franken
(1969, 1970)RE T ERMBEBEM ZHEEEEN GHETF - B
It 40 8] Sneep (1953b)> Franken (1969, 1970) 4 & it T 5] {2 i i
HMERBNEEER -

6103-15213-PF 14
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[0015] FuiFr AR FEZHBERE Y T LLE B #EM
HEREEYNIELAZBREZEREE EMALLAEZTE
B BZEYEREBAEERR - RBE—FPRH - BHEME
HEEREEDXY)BBEZE a2 -8R KE YY !
FEREESTHBABEE —BEFEHEBESHFEFRANEIEXRERSE
A HBINEIBRZFAAEEYER XY HIEEEREREE
EREY FENEEEYBEENLE - AN BEEYES
RREMEEZRINANZSERF W0 ”Su/su”k “r” (Thevenin,
1967) ~ “Y” - "A/a” - F”G” (Franken, 1969, 1970) + “— it 5§
¥ & F” (Sneep, 1953a, 1953b, Peirce B Currence, 1961)&
“SuF/suF”” f B e HMZEFHEEEEF I REEFER”
(Wricke, 1967, p200) Rk "E E B # & FHIGI MR 2 B E R s 7]
REW A EFESBELEFTE &8 2 R 840 R Marks, 1973) - E & FTH &
FEARNSMEF Ef—-LogEEeHENERSIE T 2 KA
HY o %0 Sneep P ¥a i - R 2K Bl i 48 I M A9 1 M 0 2 B 28 M AR &
BOEFGgAEoRETr E¥EHRTE HXGaENIHRAEAS
LU EHBEZHEILESTEFDEEKEERS R % KA
B HHM2REKITEENER  ZoZ2ZNEENKEMNE
W AM  EXEEBHREHEALAZHENERL ZEXER ERHEZ
AEENMR LZZUEENMKAERBEXRD > BI—JF M@
FREREEAZNARRUAEERSENEXR AR A BS—7
H EFRAEFAARUA S D HEXER  FEEREEZERR
H-HNit  FRELFHREZBREXEMHHEREBHEYKES
YY WY MEZEZREEHEYHNITCEERERESEL - AW >
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METERAEESRFEARELAEYHER A ED HEX
B EREBARABNZNBAEYHEEEHABENETFER -
Huflk YHEEEZ x84 L3 FE (masculinizing effect) »
ZHEXEREE EXBE R (WE Franken, 1970 Z R ) FE # —
SEENR EFEEHRERHERAESCRERBENETE
R MIMHZRNZEET - BB M E RSSO R R F
L 0.1 Z 2% FREMMB T WEEHERBERNERNE

B f& [& (germplasm) & — & /N + & (Thevenin, 1967, Sneep,

1958)- & ELFrii ERERBLABEEBEFERNEERBHEXE -
BE FREEXRNREBESESTEHEEMERRBZESHN
A% EREEMECHEDERAEMEERRRIEESE
MEEZGEXRES HENBR - HREBEtELMmBEGGEOE
fn o~ BN - BT I B R F )N Y Z M RE AV I MR
AoRIEHERNBHEMERAXLENHRE B HRLERR
BN RREEHAEEHERIENERN(HMtEXES L
EFHENRR) ERXRTEBEKXKEEEZRNRRAELEELE
T -HEX EREENTHG -  ARRE-—RBXPERBH Fl E
W) B M 0 HE K IE AT (direct corss)EFES| i H MR N E P >
B HEBEMEEZEODEENERIEKLE -

[0016)] BEEEEMFERAATEILZBEZRELHNIELRL &
ViERBYERNEESERHEN RFRE—EZRNAR
FHEESYER  EFFN—HELVHEHARPER - FHFi
W B E W (monogenic)MR AT L BB BFERICRAE - RZ >
BEHFENREBEFgR I ZENELREEZIHERREN I H

6103-15213-PF 16
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MM REEsENENESESEERPNEENNT EMEEN
FlE BRYZHEHERGFCKRHKE BHE SEEZIFEAR
SAEBEILZBERERE BAEBETEEEBEXRAKETEEYE
EEENNTE MEEEFRZINEBEER I/ ZE HRE BES
EREEAEANEAERNKRKBORNBELHEYFARE
MEX FEEEFEEWETHAELET S MAERXEME
ANRAEFERNTE REHEULER  HIRF MR
FRXRZIERMBEZRALEEHEREERERENEY
THE - HEEBFBIT RAUBALEFRAEBEZRCESEEY Z
HRIENHESE NE—KH REBAXRTEEEDEINNG
E s ERAEHEHUHEAMORONMER - EFEENERT
EEMMEANHEREREERANFE HERERERRT 2
KEHEGFEXREIREEBERAELREERBEHE"H E T H
HEAMATHNE R FERE -

[0017] A EBETEAEAERBN AFHEZELBEESRE I
FEBEB-NANEYNRBASORBE FRAAHE AN E -
FEBEBEREHNIR EFEIENNEEEDTEFURS
BLEHEM BATERAREXEM T(EREBBILRR)
REANEHEEDTESE T BB RLEREYE BB INEXK
FHUEHREGEEGRNEN ERANTFLOLXRTEEREE
o A B BE 59 B 16 17 i BY B ME 14 2 Y0 5 0 (8 B - BE R o T
MEERANBTIHET  FHORKRNEHUEED(RERRZIIE
MEE)REEEAD(RELXZT2REsHRZBREEFT)HEINDN
REN B AFEX T ERNBEEN - & H A2 E M E Rtk (dioecy)

6103-15213-PF 17



201639447

HIPEBE - HET R A EHEMERMEED Z A E T T HEEZ
ERNE D EgEXE  EEMEYREXRETUFRAREN

Yo NEMUEBEYRBEXEBEPLUFAEEFN —RES » H O #
WERHBEEEY BRETHEIXZHEEEDY -

[0018] 7F pL 4Bk f » & H b M Al o 2 T /e & &
(Maeda et al.2005) > {H3iZ2 & £ Ik &8 8 K ¥ 95 DL BUIE % 48 ¥ ot b
EECKELE EARAREBEEEROMTHE T o £ Maeda et
al.(2005)Fr & X M A X b » B & ez &€ 4% & I 2 E
(vitroclone)fh & Festo PG MMH E S E W E HBINEIE &
B (embryogenesis) Y4 R - Cae#El T BREK"EE” A7
i ¥ 3% 1F B R YT 5T T AE 2 VRS 4H A 28 2 (somatic mutation)HY
ERHEUNBHBLEROR FERBEHZ - LHEHE
BB GERETIGEERIZE -—BHHEEYNEE S
i HGHEBRNRAKRBEMEY - Maeda et al.(2005)(F A Z Al #
Ozaki et al.(2000a)fF A &9 £ iz f§ (allozymes) » & & Ozaki £ &
W {4 TR ZC B9 i SR 1E & - Ozaki et al.(2000a)3% MR i Ml )T %% E & it
SR EMBONER - A > FRENAUAEY T - Maeda et
al (2005)EI B L ERMB T LABE R w EE R - A E M7
BWER MR ELNEESENER  FHE Mdhl 2UBER
E(ERB)ZRAM EEEZ M ERE Z Q% - - HEM ERX LR
A BEENMERBEN Y —FEEEFRE R EEE®ERR
BR .. - EEHR N NEEUBERE  HPMEHRBEEEYE
LEEREEREMBEUNBEEEY - "bb"H Aat I~ "aa"}} Aat 2~

6103-15213-PF 18
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"bb"H Aat-3 + "bc"}t Pgm-1 B "ab"jt Skdh-1th - B2 H & /D
MERE  BEXRELEHEOUERE Aat 1 Kk Aat 2 @ & H# ¥ Al
47 (discriminate power) ] AE 4 [ 4] - Ozaki et al.(2000a)5 5% 71
HmEHE RER A ITBHZIWESFMER  HHEPEE
FINNEDVERHEEERE - E—FFXK » Aat 2 TR FHA
TER - FE-—FIEITENE MEHEMNEARE Pdm-1 K
Skdh-1 %% 7% 8 i# (4-6cM H. Ozaki et al., 2000a K H & 2 &
B HBRNEEERNERXEE LEOAEAUNERE  fHWT
(REIPER T - MNEN=ZEERER  ShHERESEZEREEY
Bl A 2 2R 5 "an"8 "nn" % Mdh I+ "an"# "un" Mdh 2

"an"Bl"aa"Jt Idh I- fEEHm MR ERUTEREE A EE
REFEREEE "Mn"#ZE 5 "mm"#y 4 K » H”Mdh-1 x Idh-1
kB B E I G (heterozygous) B E L FE A # S~ - 4 >
EEEEHAIYN  HERUFEENREE L BERN KR - /F
% 51 B Maestri et al.(1991)8Y fF o » HFE B Mdhl & M-E KF &
HEHE > HENHETSRIIANXES - FHELE L= EE
£4 ¥ Aat-1/Mdh-1- Aat-1/Idh-1 & Pgm-1/Skdh-1 > #i B %% ¥ 3%
(Ozaki et al., 2000b)” » {H B§ }¥ Ozaki et al.(2000b)&$ 3R Idhl 2
EiHZE Aat3 MIF Aatl > NERE A IEHESN - Rt MEBEERE”
REBEXERE UFERSEG D) - KEERNEERZEM
BGROUBL HEEREAHRIFN K THIZD LRI HE
= HY Mdhl ¥4 Z % - HE#EFE — o] 8 R 5 /9 M 5 85 #1485
TRE LDATHAMEPEEIN ZBERAERANEMNERD
HENHEWEIE(n cis)’ZEHE MEWUNER > EREEXR &

6103-15213-PF 19
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PR PHEMERBELY  BBRRHNZAAXSTSSGEHABEI
(testcross) ZRE 1T » Bl A #% HH Maestri et al . (1991)FT (F » (£ A
RGEBFES LB FfE Festo £ Mdhl ERE B R B Z i £ -
Maeda et al. QO0SRRETUHERBREEE TELS  EHALZ
M > EBBHERLX Mdhl F 7 B F M 5 &80z E 0
KR

[0019) 25 =@ B2 A KA E Mdh2 > & K # & R #H#H E Mdhl
(8, Ozaki et al., 2000b) > Limgroup 3 7 # {Z 2 8 5 Mdh £ K :
CAGCTATAGGGACGGTAGAATTTAC[C/T]IGGGTTGCTAATGA
TGTGAATGA # & 3 # $ Z  Asp276
GTAGATTCAAGGGAGTACGGCATTGGCGCGCAGATATTGCA
CGATCTTGG[C/T]GTTCGGACAATGAAGTTGCTGACCAACAA
CCCGGCAAAATATAGCGGGCT - @ S B LA BIEEHN L E
BISNEANEEZERE  MEMELEE - E8FE T Mdhl # i
Z MERE K Mdh2 I JF # §8 & Maeda et al.(2005)0] f2 it &F %
EATHEHNAEMEBEE flo . BEAURMBE 2 EHE E#E
EEATAYETFHEBRFPLEERBERL EERMEBERROSE =
PRE S R K@ - 8 EFT A - R#E Maeda et al . (2005) 2 %
FEHNRECZEE BEXIRKRBALZESR BHR
EREBALTHEEFZSEMARANEE UEERSRTSHETR
HRESHENERNESBEYITEHBIRKEEERS - B
o HHEEBHEYNEESE  LHEZRMLXBEOUNATEE
AREBENEERBEZOIRAE NEAESETHENBESESEERR
NEEHRNTERENEE B UREBzFEEHLGFEHA

Il
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BERESERE  FHRENESEEDTERULRE L EMKER
WA ERAERIEHD T(HLEEBERZR)ERE XA MEE
VrREGEF HRRUEBEEYVEBRENBEXLEEURHKES
SEERNET -
K 5% 8 2 1} 2

[0020] KSR GRENEERBEREKBY Z FEEN HE
A RHEY ETMEBECBURNH FADIEERER
HF+ENBEY BESIEMABYNRAR BXER REEBX
EENESEEREETLAE EEZHEEI T AEHGH N
HEEREYH B IL 2 HE K EE M X (intercorssing) H 1 — 5 [
EHRAEDEEEREIEEANHN FNIESREZE T8
RV ZHEY  EE—THNERG T  AXHEGEREEEY
A ZE > HPBEZEFZIEMEMKE FOIEERREE DO
GDS EHEMREMZE +FEHE D BEL KD E LK SEQ
ID NO: 2 P ayfig A Bk P s K 2 & [E JR ¥ (ortholog) sk If A 1
[E & ¥) (homolog) ZRIW - EAXAHHELE T EZPEFAHHE
RFEZEAMNFN FNDESRRBEZI FTERRIZHEHD
#l GDS AR ZRBEAER  WERHT GDS ERNBERH#R
SEQID NO:1 IR ERERERY - et E R Y = 1h &
MRE - BER  FEHZHTEBEN GDS ERPEH AR
ZTHUTERR VR R CESNG FHIEERR - &
R BENRLAMRZI AT EAERHEERSE GDS ERHHEY -

REPHZFEGEITNR RILXE Asparagus)i5Y) BWELBES

6103-15213-PF 21
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(Asparagus officinalis) °

[0021) AEHZH IR HMBERKEY  BHEBXRX
BHEY ENAEGSEEY HPBEIXEFESEBE ZEH MK
FlFHIHEMRAZE FESR D ERAEYPEER GDS
ERZRAZH FESK) E—FENEHP S > FrdttE Y
E 5% 5 28 2 5% % (mutagenesis)z - WERKHE PR AEEBE
LA METEREN FEMRNAAEDAUKEREFY KEL
(transform) B 8 Z¢ (transfect) 5% 1% & B& 7 71l Bt 49 T 18 =080 72D M
REBEBNFKEMHAGF FIRE RELAEPREAXEERFT
BEEFEXT2EFER GDS ERZ F » 5 & H 4 Fr it = IR
ZFESRD B R -

[0022) AZEBHAEEWEMBEKEYNEREZ &
B RE—EY o Ho BN SR F (stimulator)#Y Ify & 1%
RE#HERE BSIEREEYNEXRX EBEXEE REOXE
RRNEEEREEEKN S —BHOI P KX4&9HEENEE
EEKEYHNEREZ AL BE—MEY HEPESHEERRTF
HINREMRIT Z 8 = #5 B & M IE M 78 F 09 20 B 1 18 B 2k 1
£ WS ERMEEYRAX  EXERE KREEBEXEFENEH
EREERM A ETREHLBEHEESET R FOSIEHFHE
HEMBEESKEY F 55 EHREF (heterologous) & M I M W B +
CRERET WEREPRELEEEME B F R TDFI E G
B -®mER/EPRH®L TDFI E0E /HEL K SEQID NO: 5 11y
E% TDFl ERSNHEEERBEYHNINEEEFEMIIEE K A
B o HIOEMREREAEEZ D TDFI ZEAEXEEREH R

6103-15213-PF 22
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MR EEJR Y HY R2 K R3 i (domain) - £ & £ &Y & it Bl
b RS SEMEERNEFAER BB LK SEQ ID NO: 4 X
E% TOFl EFRHHEBE RN EMHEFEYWHER K - H
WA Lt ERZ TDFI EAEWHNR K -

[0023] AHHHNSZ - GlEERKEYNBEIEZHEHK
REBREXZAEZ HPBRAEYZ —SWMEL—HEY  HP &
MHEEN M FONESERBA IR ZEHBEEESER R FHNID

REMENKEEXMAE BELAEPRAZEEEER BT A
TDFI EHENHEREREYHEREY -

[0024) ABBHZ - GBIBREFENFTZE > HbH
R ENED R Y HPEEEERN R FAIEER
BMZBZHEHEHEEN S FRIIEEERREEIFH R &
FERHEPRAZEHEEER B FR TIDFl EAEHHEEEER
Y E R Y -

[0025] 7 & BF =~ — &F 57 78 K A 49 H & 6 &5 18 9 o9 e 25 &%
BZEHE HBASEQIDNO: 2HERFIXKERERREY
HITHBEMEREY AL HECEERHEAMREOEZRERF
1 HP Rz RHEMR SEQ ID NO: 1 Z ¢cDNA F 7%
O UEBEKR SEQIDNO: 3 X HEKHEFT -

[0026] KB Z — MM BEHREEERKLE DR
{3t i ¥ /b (masculinization)¥W & H'E » B+ SEQID NO: 5 Z i
EMFIREREREYHIESREEY RO LEERZH
AR - ALHECQEERBLRBREMNERE BEMREQDE
ZEBRFY o Hp Ptz FS KRR SEQ ID NO:4

6103-15213-PF 23
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cDNA I HERE EEHREBARLELERZR E -

[0027) REEBHEZ—MBI R ABR—BFEHFEPES Z Hf#
EMMmEBENEXEY REAREBRBAZHONEET A2
—REENEXEY -

[0028] A BB — Mo A EMERKEYNERELZ
FE BEREMMYLCEYLESIERMTEYRER  -BXE
B -REBXEEBEXNEESERETELEE -

[(0029) A B FERLEHERERKEYNEREZ 7%
BEREEIMEELCEYLSIERMREYR AR BXEE K
BOXEEXNLEETRETFLEE -

[0030) AR BAFEOREMEMEERKEYNEREZ &
BERLEEHLECEDLSIEFRAEYRARX BXERE - RE
BIRXEENEESEETEE -

[0031] A B RO B ERBREKBEYNEREZ &
BEREEEHLCEYLESI ERMEEYR AR BXEE K
BOXEEXNEETREFLEE -

[ B =X e )

[0032)

£ 1A % 8 -~ DHO00/094( % /~ B XX Female
Resequence” #f| Bf (track)) Z HH F R (reads) WEE N B ZE E &
(read coverage)Z X2 (X )OS EHD FRENEREMNE
104688 (ff 30x £ ZF) > ZAT 4 DHO0/086(R R A "YY I &
fil (mapping)”# P EMBZEMARS - 515 H 1L & 5 7T &
TR L EHE (autosoma )P B UL BB ZERERE S
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(male specific part, MSY)Z R HJ & 2 -

% IBE A A BIAIIESC Aspl-T7 & Asp2-SP6 BT iz It Z 2 £
005 U BEZEB - FEAE » Asp2-T6 U RIEEHETH N E
R Aof31527.1 - HEL R EZ R = & T & 7 #Y M 14 (R XX Female
Resequence ¥ Bf) > AMEENFENRREXENRENEFNIE
MERTBYY BEEEM ) - RALE 312500 §E Fr &t = 8958
WARBERTFENE IR ERFHIN (nate ¥ reads) Z KA H FF 5
NNNN #y 45 & -

$ 1C BB ALK Aspl-T7 K Asp2-SP6 Fifi it Z M
ERNE TR AUBEZERB - FEE > Asp2-T6 i it 3F & #
AFBERAERE Aof0065.2 - SHEMNR EEBZENEF MM (R
XX Female Resequence i #l) > AMEENHEIN A EREENE
MEFHNEEERTEYYBEEEM"RI) - FEE EXT~HE
PUR&GEETXHE IS5(FE I-CE)ETRER - E—FETEN
e HFXRISEZINNBETUNBEF)RTERRES S > E
ETRRE—/EFRMERNERE 4 F - Sanger EFBERT
M ERE_XHR 4 R (representation) B 55 Z S B 7 &y £ B
B MHEBERXR IS ARFNRE HEAGE — L& /M/I8
HERE -

% 2 [B th ft 45 %8 57 # fiL B (donor splice sites) 3 & F
(intron)2 - ML4 DUF247 {iz /& CDS2/Intron2 R I & - EVMI
T H £ #th B R L ¥ IE 88 /5 31 (plus-strand sequence)ilfl 7 M i
ER S -BIHEMEURREMRTR TG/GC-fE A R A DH00/086
At E 2R JE B R RNA BJ R {8 cDNA F 3| & £ H#H
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CP35CR55_57 #1 CRS55CR57 57 Fi £ ;- 9 & # F %I
(minus-strand sequence)Z & J7 - B P& #Y 87 5 {7 B {4 L ¢cDNA 5°-
BUREALEE 0 GG/GT R~ « fu it 2795 { B #Y A8 %% UF (i 0% U8 )1
AEHERBEYHRABEEME - L7 2835 (I B &9 Mg iR v &
(Thymidine)fs 100%#y R & -

F 3 EHFRENRESNEREYE DNA ZFAEFHIH > HRN
DUF247 £ F #) % £ ¢cDNA F %l -

% 4 8 % GO33(40 LIM_GO033_Alignments F7 5% ) & K323 (40
LIM_K323_Alignments Fi/n B Y EFEA M-BERE T2 4 485
TR R B 4E B Aof000065.2 5 FF 5 bk ¥f (Short read
alignment)- BGI £ N i BF 5 % B /=~ MH f6c # FGENESH 7 I #Y 4b
HTrHRAENE oA ULEREANASF - EVM R ERE
REMNNBZRBR(RERS | XA HIM) - E & 27 H
REEMR G033 2 &g - HiFH E A £ DUF247 #9:E 8 5 #
Mk - FFEA R AHEF (insert) By & F Z K = H B (clip-reads)
=

%S PAEHSFYH CNTS/CNSIEEF M 48 G033
FrEe 2 M8 Sanger HEM A BRZEWB » M E A FY
CNS59/CN70 H) % 4 #U % 3T > Sanger HE R BREB S % - AR
SIFHHFRSIFRI3I-BIEMHEF LY MHEERAE 5375 KU
HKEHE G33 LLETRTHNRFUE ' P&ZMULE G033 FHlH&E®
HifBER EBERAE -

FOEGRBMENEYWE EXZLRANE—HEYHIE - A
A EEST - HEME 1800xPTHEAY F1 (5375 x 1770)FEEGRE B H
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1 X)) BERMBARRREBEUEDZEABRENTEL HER
ErnEEBEY BT HENTESL -

% 7A B {4 GENEVESTICATOR (www.gene i 9¢ ¥ .org,
NEBION AG, Zurich, Switzerland)E 5 + & fI [ {3 75 > 10 @
i DUF247 ARBHEMAUBFToRZ 10 BEFRBEEZRAT]
FANEREREEE - AT2G38540 (4B &Y il {4 7% TDF1 %
AN - %37 g B 77 tb (Percent of Expression Potential) & 7 B /X
HEBERNEGZEEEAKE -

% 7B B 4 GENEVESTICATOR (www.gene % ¥ .org,
NEBION AG, Zurich, Switzerland) BE  FHMIMBAFZ 9 (&
BHEfEnfH DUF247 ERBEEM A AN &L 10 @ 5E
ZHETHANERRBREE - AT2G38540 {4 #& B 69 [ fir {5 7%
TDF1 £ K - RIWAEE (FT AL AT+ ATHI E K 45 FE 51 49 3R 5% 5%
B) BErnESEAERKESE S0 LOW - MEDIUM 5 HIGH -

% 7 B GENEVESTICATOR (www.gene Hf %% 3 .org,
NEBION AG, Zurich, Switzerland) & & - E AR A B F 2 10
{3 DUF247 ERBE#E MBIt mARZ 127TE@ESE > ZHRA
TRANERRAEH®E RABEESHLETREANEERE RS
G2 &M@ E RIS o FHL{E I TEF (inflorescence) B 3 5%
MBERTIHELARE RHETHEBEBFEARRAEZHEHHE®D
HE -

% 8 [ {% FGenesh *ML4 DUF247 FG & EVM (ML4 DUF247
EVM)E HEBWEEFI(HPR FG #HlZ CDSI, CDS2 K
W EVM TR Z CDSI-CDS3) I 2 EFTEM (B E)ZHEE - F
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AT —RFIREENEEFY - WEHK DH HH
DHO00/086 >~ ft £ #) mRNA Z cDNA EF K EH - A& F 2 &Y
SEUEE M BEAEE N EVM FERI ML T 42bp L -

% 9A B {4 GENEVESTICATOR (www.gene #f 3% ¥ .org,
NEBION AG, Zurich, Switzerland)E & * EFH &5 W il 8 7F &
K&y 10 {8 DUF247 B ENMH RN AN T £ TR Z &I
BoaZERRHRYE - ZEZECE ERACHEWNIELERR
KBz 4 BB E - AT2G38540 & KA fHEA #Y [ fi1 8 7+ TDF1 %
K- xZHEREGHLLEREANEEEE e EERRE I
Wy - MAUWEAHREFBBXHBRTIELSBE  BHETER
ERXHZSEERNZEHENEE -

£ IBEGHNREIABTERBIELAERIEARNREKE
Y 5F 4 1R B -

% ocC % 2 B & 9 8 95 8 % ¥ (Hierarchical
Clustering)(Pearson fHEAE BN E IAB PRI KRR EE T
FE -HRERNIEEHZEEHAMAEZSEEZEEMEMBE AR
BORERERT

£ 10 ElFEHNNEERFY ML4 DUF247 EVM (3 it &
EVM) L % 52 [E Ih & (isoform) ML4 DUF247 DH (¥ ift /& DH) -
HEHRMNIE B 2 E RNAH DH00/0865 16 B2 Z cDNA EF - 5%
MAREFIFESRREK 6

5 11 B REEKRZE DH00/086(2 % A H 4 F 5 89 &8 It %)
MEY PCREY » {FF 3| F% CN78/83 & CN78/CN84 HY i 1
F A8 2 & G033 RBHM K323 445 100bp RTLEWN G £
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EEE HEL2EBEAREKBASHEHE  NHMEREBZESE G033
~ DUF247 # K &/ B — 7 5l (unique sequences)- 35 ¥ & G033
RE-KREIFEPCREY - AMEE(EE)E @ RIFFENE

B I2EG A HERRE GINWRBAEBETTLNERSE
R oB:3fl WITK323WIEL(EFE)VE=ZE G033 ELFTE
FEXE MR A2 GO33 AU TE A HER N WT K323 [ HEYWE TR
BERNIEE BEFRFNILEEERBTANRE-C:G033 FEL&(A)
N EXFUEMAEMHERHE K23(EEZ2ME)NMELITEZ =
Z O HERBAFEULTFRITER Z MG -

% 13 E %% PCRREERZ Sanger LR > HfEAE
X Z DHO00/086 ~ 9M ~ 88M ~ K323 -+ [Hff i [5] 82 5375 K Ui i [
fe GO33 fEA IR DNA K EF @ LRAEFMRIZIZENF
Bl lclM-E PR H % 4 28 905+ F 42 3098 ¥ 42 10515 -

M4 EGR"TERFRRVEZERED” FRHEERZ ZHENS
EEMNERAEABREIPERBEEZMMEILSL U il
f@ 7 861BCld x KR E WM & 2 R I B0 Wy fE 88 B L 4« -

£ ISEH”KI36H CHCHEELKRENEEEHAE I
_905 #y DHO00/086 Feon % 9” - B E CHG F AL 12 & # 4@
BEC ¥ A& K1036(JHE )R DHOO/0O86 M RGBSt HL B
49.815 2 51.249 (EHER A 2.0) 2 X8 905 m % 9(EE)-
SEMECEENEEELHUURIXARE KI036- ZAFARE
DHOO086 REI A EXmA 9- AN CHFUBEZH 9 > W
58 B R Ex {2 7F B 1Y Watson 5¢ Crick fig - F X E ¥ N K1036 1M
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E#F% CHG U EHFEALA(HBRSZHURMENRERTR) AWM
DHO00/086 Rt % 9 2 CHGH E{LMU ERFEEFERN S FIE
AEBIVEENRERE L DHO0/086 Rk 9 HIH &L » &
REEHFSZHECHGUE FEELEEEN 0%CEA KKEMNR)-

% 16 B (4K %5 M DH00/086 7 4.6X H % Z PacBio & &
FHEWMZRToH -

%5 17 B M EFREEH P BioNano ERE (E L
Bf)BNG28 K EAH ¥ ##) AGS V2.0 ST - i BH K 5| + H 15 B R
PCR # 5[ F s 89 1r B LA 43 #7 ¥ & F IR & (hemizygosity) T& &
2 R 8 # & 1 (heterozygosity)® &k » EZ2 B Rih 60 % & R
B8 A FriE BCHY R ~TGR 2k o

FISEGEESWE TDFCDS- 4t BEFAAEFRBREER -

B I9EGEEREE E KRINEE | 64 (Defective in Tapetal
Development and Function 1)E K #§ MYB34 E & £ & B JF ¥
Z 276 AA B E > [AI{fAI+ AT3G28470 Z [E R Y Kk /K
TDF1(LOC_0s03g18480) -

FL20E%FH ATHTDFI{E B AGSV20HGEBEZE
$ ¢ tBLASTN 458 - AGHS 2.0 £ 48 436 & 1220 E B & & B
M oM AGS V2.0 X 28 1220 £ 55 — SANT i & B B & (K ¥
e

521 [ A % 2 R T (sat) & HRM 2 50 DLUHE 88 10 45 IR 2
REPREANEEAETEE XEERAVEABRPLERENH R
X —HER BErn—SHBEYURAEBRE H R E L E
EHNERENE BTAPRERETENBREAFULUER(EDHA) -
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E 22 EhHEE 0N RFAERS ZMAAHE KIL1S50 - KI1129
B K323 2 REBENEL 2B - FREWEH 6 KEHO 72

F 2 EGEREHNIEN s Z2ENEENE®S - —
7% As-TDF1 M5 —E# % EHF DUF247 18 GDS &R -
ITERANBEBEMEZBEMENENEEREBR/ERRERTF
F R%EEREEZBRERTYREABELREREEWSE -
(8575 =]

E &

[0033) b i h > BRIESSMIE L » & HIGE 7 I 89 1l
et R EFB B £ N (Mendelian)BEE2F -Hp 5/ HGHER
M.W. Strickberger » 3 {8 £ (Genetics) > 5 = iR (1976) » 4% B =
% 113-122 K 164-177TH - WHPREEH »  "ERNEE X
HBENEF HAETAYEREIEYNEDEE > H FEQ
ER G EFEER S E B (multiploid) &= ¥ 86 + & KN B &Y E &£
HEUNEER(E®EY -

[0034] & 4 i 25 B Z (natural staminose)f ¥ E & B X
A ERF —XKSZEELEEREIEMOTIEMHTCEZEY - BIXE
Z (staminose) Z B E X B E A — % 8 4 EThaE M 1€ #Y
IHREMEE 2 IEA W HERMEMHEEY -BREZEZ ZMsE T HE MR
BAX A ZERFHE 11 RE SO EMERAZBEREZNSE - (B
AEAHEURAEEFMbPcHEREZ EEAESHFESE T L
K Z {64 -

[0035] [E] & K (Syngeneic) R EXZERZTL2MEE -

5
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[0036] i 35 (Gynoecium){% 5 & 4 I %k (ovules) i & 4% %
ERRENEFZH SN ESLA R TEE -—HNES
5y BE BY M 2% (pistils) - S BEEFHREARNELXBR FF
(ovary)~ ZE K EVER 70 18 B fE £ (style) R R e By B [H Iim &5 1 78
Fy #£ BH (stigma) o

[0037] B EBREGEMEZEBEULEERKLEREE
RRE RET -

[0038)] RAEMMUEEMARAEEEFZ 2L ENMMESE
ZIEFHEY  BEWIEEREBERAHFZRZFE BRAE
ZEA2EIENEEZNEIREBEARFTHE HRHEXRER
THERE2EUENGBEXRERZH TERZEEZELEE
[E o

[0039) i 1 & /F A (Feminization) = i E M 1L € & B #
HTFEXEFEEEEFEE(GDS)ERN - HEFYHNEERIFEDZ
MEEZEMREAUEEXNEEEY IMRRE WX HF
TEREAABTHRZIER -

[0040] 7ZHEMLE Y PHEZ B EN I E S F 0T # B it
FREALTRHHABSNSEZHEHYLELRKRAE ZBEEHENE
BREHE EPBROESELEDHEHERNSSEDEER VI AE
MHIER EREENESEHEAEAEGRANFR -2 2E
WG AAEE LR NG EEE ) e BA S
FTlarzZ2EZEYPHETLES(GDS)ERE - HEFEY R
BEEREYZMHEHBZINEMRESIRZE FERKD - &E
o 2EEYHERFEGAHEELCEYEER RENSFEY
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Z BB B R R MM EY R E S AL JE (vegetative
propagation) T B Z EAERNEY  EAETFTHEL T HE GDS &
HZpl BEAEHDETEERERUBEEANRER - &8
EEMEEDARURERNUDETEENILLR - s BNZ2F L
F—BREFRNAREWELESREE A ZHM-ERXE L (F
B HE T —B)KE IR TE (siblings) > NBEHERXERMHEE
BAZGEMEEER) Pl EYEFTEOEE
HPaAReREXETAEMANRAERRBAETFTRER

REBFGDOHYER - HARVKEBERE ZA G £ B
R-BRUOMAEESSEDEELIEN 0 BROAFEFTHE
EMRZFE(GCDS)ERNNVAGFEETNRE L EREALT
EFEEH SN A BEK  EIFMUEEY > H P Al o % & X
EAMMAAOREEREBEFEABRTHENEE FLHHEME/AE
NZ22% EELHHREEAERAXRNBERY  ERXREALT
UERZ2E > RMESLEYMZIE XY LA (ancestor)fE R
SEEY HPilgEt ERERARBABETHEDRESRS
(GDSYER - EEFEYXREBREY MG EHNER - BT &
Fracigd ERABTH  BERBBALTEEEEZ LA -

[0041] E2EHEHYBERLTERE  HuHEHES EF

ERZFHEHYPZLEBE UREANL TR EE S &M% LE
MZERHEENUEREERERE  EB UM 2BEZEEN
GDS ZRK/NENFABRAXERBERY  EeBNABEX
THREEW R NIEE A E L K R IR A AT B ARt —
MR GDS EREMHELEIFRAFZAE -
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[0042) B EME X BFOREARBEEIEZEE
EENENCEMSIXENEY HEBRRESCNSEZHEHYR
REWEEBRTAEAREE (viable) EFZ 48R -

[0043) EKXBEMERFTFITERFIEERENENEE
ZEENHEE HUBEH - RKREXANESKHEE > §l0H
Franken(1969, 1970) % Beeskov (1967)FiFEF = R & » 1 i =
EEERZFENRLRAZRKEEEEELEY ZIE &K K BTk
REBIMEBENRSEZHEYWESNT R -

[0044] Z if ¥ 1k 1€ F§ (Defeminization) 3¢ # % M 15 16 & &
BERHEEXNEEHRTEZF(GDS)ER - HEFEYXHEEF R
Mz BZINEUERR R TEXEFERMERREE WAL HEFFAR
Ex  HABABETHEHZER -

[0045) W X B E S TEXEFEROEZEHEIEY T H
EREBEALHHRESENSSEYLEBERAE ZBEZMHEH
A RFEHFE EPEZBEATSZEHYYEBEREZHELED £ E
WO INEETER  ERBEEDESEHKEIFIAGRHER -
Frii2EZHEYBGEFEEZEELEYERNEREERE HFEX
EEHEY  BAXHPHREBERZFAALSEZEYY  BEEE
(GDS)ARE - HEFEYHEREEFEY ZHE 8 Z W aE M REE
KREEBEXIEE -FEM SFTEYERMFEOMEEECEDREE
R BENSBFEYZIEROANGEHRKES XS ZEDNE ST
4 JE (vegetative propagation)fflER ZEEREY » EFAHE T
HEKEENEHE GDS ERZHEEMRTZA » RER/FEH
HEEERBELBEREARBE EVEESWHKED R E U
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BERUNETEENLEK - SENSETZES —BEEEI R
WM EEERERAZHNERELEN(FHHRE P — &)X
EMNEGGE NEBETEREERAZABE@MSELAR)
U P % M AL R W HE T ST 45 BV 5 R B b T L B 49 ok 7B SR AE 1
PR AEGEREBS AR THEDKESZE BE(GDS)ER ~ H[E
BYHRERREY NGB EE RO MEESEHEY®E
EER W BRUOAETHEEESYE ERREEF(GDSH)EAR
ZHHEBNIEMERE TR EFE )L KEEALT

FERHSHNNGSHK ERABEREEZEY  H o Pl sk
EHAERMMMAOEAS AR BLEBEAETHNEE FHEM%
LEMZ2E LELhKkEREAFAXINBERD  KEEA
THEAMERSE BEMULEYZBEEEZ LRERSEHE
o Hp Rl M EAR SRR ANE T S REE S E
ZBEGDS)ERE  HEFYWHEREREMZ NGB ELER
RZEE - BTHEAABEEERATH EKEALTTRELEE
JE % kX -

[0046] ESZEMAERLATEE > HUEHESEF
ERZSFHEY L& K8 A 4 0 0 & 8 500 K X %1k
EMZBEESHENEREETRSHE  HB Ut o8 GDS £
RAE/BZENBRERVIUEEEREY ZCEENEEGINE KX
B HeENEBERPIHREEGRESNEE BATULER
R HEEZRME - SPNHBEN GDS EREEMMEALIER S
Z A -

[0047] THE XBFEEMEXEORFEFRNEMELZE
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% BEFLESTEAREHEESSEOEY HHEBRNSEY
SEMEYBRMALERETEREHN (viable) BT 2 82 8 -

(0048) THHBERESHE  WEANREBELERZ
% TEERVEEEERBVEEOEE  LTHa— &
fE 2 A & 2 #E B> 5 40 5 Franken(1969, 1970) 5 Beeskov (1967)
FEAZRE BEXTERSSEN LR REEEE BT
Y ZEABRFERE LB ERNS S E Y E (D
B o

[0049] 7 52 % o0 F7 42 B 2 A BB T T 40 e M b fF B S0 K M
HIERAEFENE2 2RO BREEREN L2
EERAAREC AR ZEEFS - FAGEAABRZERGT
5O RS B (E MR TE R 85 R

H - B BREAZR AL (epigenetic)iX & ~ #FH RNAI I H X
3, ~ CRISPR + [ % (anti-sense)®RH ~ R Z AR E T F 2
MZUEE TEEEVIHER  HERFEEH AR MK (EH
NEY  LUHEFEREN GDS ERN B ERCEHBERESIET
kBERMA -

[0050] 7k 4 1t fF A (Masculinization)3R # fE % b € & &
EHEREDHEBESEERMEEME R B 7 (e.g. AsOsTDFI1) + H
ARV EBE R ZIEMERBEUEBENEERERFE W
ANHEIERELEERNEEGABRTFHRZER

[0051) EHEMILEM PRECBESWESRF T H B I
RBEALTRHEEABSHNSEZHEOLEBRRAE ZFEEHEONE
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E®RE -FisEEYEAFUEEMLCEYHEHENEREBREE -
RRAEBTEEEY BAXGPHRBTRZIAMLSZEY P E
MHBETER HEEREFEVXERBEFEY ZIREERER &K ZE
EENMEE - FEHM 2FEYEARMTENESELCEYDEE
H-BZENSBZHEY BRI GAERAEELZEYNELEE
ERMERZREREY £ AE T TE S KB 18 28 E iR R
FTERZDEGURBZAM WELEHRTEEMBEUR AR
MEEE EREERWHKEDARURERNLNETEE L
W RUWAARESFSHEYREZER 0 - BROANETFHE
REBNREEREMN B TFERNZINEERBETRE F LI
HNEANLTUREBECHIN A GHK HFRETEZHEY H
PRRAGRENTEAMMANBRELEGERRBEREAEFENE
B FRhEELENZISE FTELHGKBERERIEAXIBEER
Yo WEBALULUERSE  BEHEELCEYZIEROMNE £
RERSZHEY HppamEs® ERAEHREEABRTHEERE
BRBEEBEENBTAR HREYXREEBEREDZINEMER
BEOEHR - BTEAEE ERBTH EKEALTEMLEE
& AR

[0052) E2FHYBRERLTER  HEeHEHEs ER
ERNZZEY LB KR EATTAAEBENE EEMELE
NZERZENUERES BT Rag & B I o B %R BT
RISKHEBREYNEBERENZIIEMERANEE N E &
SHEHNABREXRPHREEREIXNRER - FHAEUL KRR T
e — 5 0y SR B R 8 1 Y e R B B 7R MR F
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AP ZAEaE -

[(003] EEXWEBRERENRAEANBEELZEE
EffF i ERBEERESENEY HHBENRSEENSEFHE
VBN EESEIIESEIE R Z e ETe g -

[0054] 1 K EEHER & F 7 A1 4% (filament) & F #Y
D MR RN HBERREBEBEZEDER
E & # g (tapetal) (KB 8 g (tapetum)) ¥ H - HBERNREER
EEZEYNEREXEEREMHEBENBEERLEMMEPEER
ey BERREREVLESLHNEREBERL -

(0055 % ff 1% bt {F A (Demasculinization) 5 # & M 1% 1k
EERFEFDTEXERESEEER AT (B0 AsOsTDFL) ~ H
EBREMEEERIEY Z M H 8 Z oh 6 1+ R E K T 8 = K
RNEE WEAXHFEETEREERARABRTHZIER -

[0056] XML EY T TEXBEERBEESFE I HE GBI
REANLTHHBESENSTEDILERRKAE REEHRNE
REGH FAS2ZHEYGEFEAEZHERLEDHENEER
B RERNBEZEY HAXHABERZIFAZZEDT @
MERHFER EEREVNEEREY Z WA RIEREH KT E
FEHER -REH 2FEYVARIFIEONEIBREEHLEDRE
E#EEHE BENSEEY I EHROAGHR S EHEELZHE
MO EMEEERMESZREREY £ ANHE T TR = MR
FTERZA BEAMEDODCTEERRUABEEARER =
REESHKEYTEURERNETEENLER - S BN S
E2ES—BREEHIARWNELERRBEAZIHNERELE
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MEEHEHEP -—BE)RENHGKE BRI ERMERBRRE
THB@MEELR) ®RPEHESEECEVETHSENER > H
PR AL R 9 ok AE B AE AT At 7 B9 RR A SR B AR T TR R e
MRHBFTFER - HERZRERBEFEDHN EHE - R0 80T & FE
2EEYEEEMN 0 BOABETFHREREEN B FER
BETRETF(EF)LE URBALITEFEEHNIHNLFA
sk HEBMBRBAZEY > K9P o b & & SE [ A FI 89 5R & 5
ARBEBABETHENER FHLEIE®RLECEYZZ2E -
S kEELIEARBERD BEBALTUFELESZ2E K
ZHEMEEYMCERENNBEREZ LRFAE2EZHEY P
R BEZLELREARRSEAE THE R B MR RTFE
A -HRABRYNEBRBEUWZERE BT ERBAESETSEZE
ERABTH HEXZ2B2ALTESHEEZ LA -

mm]i%%ﬁ%%i@LTwi’ﬁgﬁﬁ@%Eﬁ
ERNSEHEY L& I E A £ o] 85 T 8 500 X AL
EAZERFEAUREERS/R EBIL M 28R B 8%
MRAETR/RENRARAXEREEEY  EScENABER
THREBHRESINER - FAEMNkREY T EEZRMEE
N HAREENEERN B TEREEZRESELEFEFRARFTZAE -

[0058] RN FHRBESFEEFWNEFEARETEEILZE
ZE EREEGLREXNTEZRENEY HMEBEREENS
BEYVREZLEECEDEETCS Z TR M L& -

[0059] F& & o F 8 i 25 8 & ©] & 48 1€ % (filament) & B &9
B BUNRTEE@IR T RCN) HERREEEEMAERE

ﬁ

AR
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% J8 (tapetal) (B 2 % /@ (tapetum)) & & - Fl4W0 - HE N X £ i
MEYE TSR BER R E BN B AR S EEEY
BRI BERORBEEREEYTFRBEE28ESEE
BERELVEINERERE -

[0060] A& PR NEFTEMEEALERR =K
MLERAEEFENEE AR EREEBEY (L2
EEXFAECARZREFE TEETARKXZERNE
BHEELCFERRTFEB(GEREELCEAXTEER 2 B R E
MR EZERAARERFIIZERBGH BEERBIH
W R (L 2 1% 4 (epigenetic)BX # - B E RNAI HI#I %
IR -CRISPR- R & ZEH HEFERZEAZTHPIEHIMNES -
TEEEYZER HEARENAFREREHNEY L&
FTERENEGCT I FERBEECEHEZESE TR ER
A

[0061) M FREEAHBEEZHEY  EHEEBN —
MY A2 ESLE ZEYERERAREY ETaE
FREOEHEE  CHBEARKNBESGEER—HEY -

[0062] % » BT ETEMERZ EAHNTIE -

[0063] #f AL & B < # & (Suppression) X i 35 & & < i &l
(inhibition)E % & i % 1F 1 1 K 1 5 M 18 5 B8 (30K 5 10 M i
FE )P HEY P BRI S o H AR A R I B
HRE BY O BMESEINESFEEXREMMETEED X
CSEFSERNTELREE SET4AERENETF HIE
A EMMPOELATEESR GHEENLEEYGEREKRE
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TERERBGHGEZEBLEEYILULEBRBTLERBZENIILE XK
B BEFERIARERNEEIRET HUEERERER
BMEEER - KBRXAHGNFIMRESEIEVEERRMEMSG
A FERFAAMTTOELAZR - EZ2EMMEERERET
SRAEGUEBRBTERFZEFNENRKIBE BEAERIORE
BREEZHRE HUUEEHEEEREMESEZR -RTE
BREERRNE N BREIJERZEENETF BEBRABEEZEFZ
MENEYEZRRABNICERERS R/BEVEZEZNRE
BH-HATH#EH-RERMENMEE 0 H Franken(1969, 1970)
K Beeskov (1967)FTER Z R E - 8 Beeskov (1967)Z R
E-BErtEEEIEVEZEERLLA HBEHEIELAESD
BORIV - EBEREIR I ELKEDL I BERBER [ B
J8 Franken (1969, 1970)2 RE > B rnilK MR BB ZHE Y IE
BRI HEBEHIBERIEBEIR S BERDILRV 4 B{E
BRL3I - BERIR 2> BERFNR 1- BEEEF 2 EZX
USRS EMHE GDS ERNZHEMRENE R » HEFER
AN REHEZFI - EFED T ERBNEMEAGHEERT B
MEAZABEREBARBE RS LEETERERER
RA R EERN M ERNEZ R R - B0 &8s
7T REE -

[0064] i 3% (Androecium) {4 5 7€ 4% #9 [ 28 (stamens)Z £
EMsE > HPZXNBFESWBAELENAREARTE
(microsporangia)fyfE 28 - H p I H/ B F & F MK

[0065] TDF1 WM EREEREHLEF — BB ZE N5

6103-15213-PF 41 5



201639447

EFERBELCFEFARNEEEECFERZEMN RS Z F 0 EHB 3
B O REGHEBAERABRNEEXRSHE (B WEFRER Sanger
EF - CAPS L oM. SN AMRMEFIFEEL S H > Tagman |
B - Kasp A BRE) BNZMBEAXXHEMEF RZ TDFI ER »
HEGFRYSKEEREYNZFIEEEZEY L % - TDFL AR 5C # BY
BENTTLEFEAGCEE BNE2MEBRAEYZ TDFI &R -
HERYHXEBEBEYNFIEE  UTNHEBHXARFHEDN
TDFl S AR  HPFHEEELMIF®LE TDF1 HERFE -
HASMESHZHLEN TDFENER BER 20cM UK &
B 10cM AN » B SCMBMA » FEE ICMBMA -

[0066] GDS L H B BREEREARE A —EHEHEENSI#
A ERZAENRE ELEERE (X GEBRER
EFXABENEERIBEWBOEFRER CAPS B oM. 5
AT S RIZESEC O » Taqman 5B ~ Kasp sl F) > B W
EMBPAXHEFERZ GDS ER - HEBFRYWHEERFEYZ
FIEEZEEYH 4L - GDSEXHWEETTLEFEAEE -
HHEMBEBEAEYZ GDS KW - HERYWHEEREFEYH
FHEE  UTNEZELRFHEN GDS FUER - EPFEH
HEZaLmIE®EnE GDS ERWE » Ax o #EE EZHH LAY GDS
FMER BER 20cMURN FER IOCMPA EER ScM
LA BERE IcM A -

[0067] 28 8 3% & (mutagenesis) R EBF X R B EE R
s REALBE UBENTANEELEYRENVEFEREZ
B ERERLERZEZZ REFfRREEARTERE
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AN RE - FAENERERAIFFEARANENTNENIFERNRE
e

[0068]) RE‘&@'&W%&%(E)%@%E&TTV M #H
ERNEAER > HETHEEEZEHEYZIRE NFERRERZE
REY  HEMHEMEMAETFORERBEBRSEE Z B F 31T
Z#BXFZHMAF)AREGE  HEHB EMERRK TDFI ERE K
TDFl (EBEBE#FRIE | BE)ERZERYHEEERE
v o0 H O3 W OB I {8 75 AT3G28470 K /K #F (osTDF1 -
LOC_0s03g18480) - EH T R EREVWER Z F 5l -
AsOsTDF1 > i SEQ ID NO:4 + SEQ ID NO:5 } SEQ ID NO:6
B it -

[0069) H /A — & H K > #% it /¥ Maeda et al.(2005)> " &
S EREBEREEGCREHARMKER 2ZFBEE S A Kunitake &
Mii (1990)2 HARBIEHMABHEABMKBEESNENE — HE
B HAEEBR I EEVYESRSH ABE THEHNERS - 0K
N EsTsRZ X BE B > Meada (2005)Z fFmiB 4G LK B A
TR RBHEERESHEEREYZERA Ry HEH
RUETETHNALA BEREIZTSHERE R S EH KT EH &
EYEI BRI EEZEEKE S WFE Maeda et al.(2005)
sk - A8 BHZFEHRBER Maeda et al (2005)f it 2
EREEENEE OAXHPEEHEEAFEFRRAERZ AEF
H-UBRBALHTHEABETHEZEMN L HEMHZE TR
Maeda et al.(2005) BB MR MERE R 51 > Rt BEHEINN S
- BEATMS R EBDEREF PN GDS EL W EEY
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FER -ERABMMBEEBZANZE  BHFKREROEIUELET
SREFNERERE-BIINVABETFHR EEFENFTAT >
MAAREEBESHEEEEY HEETERIBRAEHNTE -

[0070)] REBUEBEEEVERRENLEERFT2EE
MItEZEANEY RORTHRFIBINERFFTZED > A
HRERFEZ)—EFUETERNREDEEER  EEE
REBEH%E RIE | - (TDFI) -

[0071] EEWEEHERSEUERNNERE » A ER
R 7E 2 # & (homozygous)” MEEWE S WELFEREFL
ERNERER  FrERELR" "R I # S (heterozygous)"» K EF
FERZEARZREEFEER BNEFHZEANREKRE%
EH Bt HRERZEBEYE X "XX"REBHESF
(homozygote) B M £ KF & & "Xx":H"xXX" KR E#H & F
(heterozygote)ZE RN A  H"xx"NEREBFH S TRUEERNE - WAT
Ax AEEESTREERNEFSAREHHEENRMERR L
(AMEFEDERBUESER ") AMEBESTHERS
BMEERNESANEREENEEREN(ANEREDETE
MR "X") RIFFWVZEFLER  fIfE HEUEFD
HERK/ZEF(M) O EAERBEENBEEC - EEHYWERS
feERHILCRRABRNEP —IkMIEFEIMA &%EYHE
B ¥ & F(hemizygote)” ; 7 5% B 5 B HE M i AL 10 5 F & T (&
fERFENM Y EEARN WHEEMEFECET  EXBEREE LI
MEVRAMMERZILEER B -

[0072] WA X FIER > MEZ"EY " BEEBEYHHEE
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BBy LT EY » BIMEMHEE  EWEEESLE  EY WA
EHEYTLUBELEZEYYHBEESESRE - Y 4K
(plantcalli) ~ 15 7] 4l i & (clumps) R £ HH ¥ & 5 & BV 15 ¥ 4
B SNEZ 8 BIARERS ~ TEK ~ BRER - RE (B W& WK
HFEm)- X BF BT R-REKF -

(0073] REAXPHABEREYRERBERRNER AW E
HEFEmBEBZHEELETKNER  ERREIXAMERN GDS
ERNZEBERE R EVETIRREAER - EAFRIES R
AEXZ GDS pllz¥ESmiE > HRXMHEHERFINELM
K-FBEERE HEFAZ2E  RBOoNRERBEERZIE
M ERMEARZIIE EHEEL WAXAFEHZ GDS
EANEERFEVRFELRXEFRBAZEEH GDS EHEMHEE
U -ERBRABYASZEZERREENEEY > BIFELE - B
FEAEmETEBERAREARNKSZENEUNEFRRE BIEE
RHEZAZRE HRARBIFERHEPHNER > ETLURE
RERFH -

[0074] #R 4% 7 & B9 =~ B JR ¥ =R = IR B9 FF 31 % 82 Fr 4t [5] R
Mz EASREERIIMEALE (dentity) Z FI-FEEHTELZ
BEFIEHUEXRSERBEERERERERFI Z %% F 5
EEENEIGHT TEEUHNEMEBER - BEIROZKERKSD
HEEMEMBREDRITEEREFI EEGBEERFLEYD
fEZEERFY CHIEMHUNGEEARELBERFEEENE
BEZIE -

[(0075] EHtE R L AEHPSEFIEUEZERS
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EREBFY HEEWMRFEIZMEUENT S © % T
B 6S%E IS%IEEM - Wit - Hla - HUEZESLT B
2/ 65%, 70%, 75%, 80%, 85%, 90%, = 95% - E N EHEE F
57 S ML E T L m (S A BLASTN Bis B R s & (& 5
ABIT R BB B B R £ TS B 0 (NCBI) » 5 45 1B
488 http://www.ncbi.nlm.nih.gov/B%5) EHAMNEHRE  F&
(W)B 11 B2 EE)S 10 R —HREBEMZ B0
BS HRARMNZEBISHE-4 RELER 100-

[0076] fL4h » AUMBREAF AKX ETBRFI 2 ELE
WEEBFINRANEREE - HRBRERBRAS > TUBEB
BLASTP & B 2 = (1 B] 3% i® http://www.ncbi.nlm.nih.gov/E 18
RAEFFAMUE CEHREBOEEL  DEKRBEYESRS
HFLEAEZBREBRFIEEED SOMFIMELUEZER
EBFT > BEBED 5% FEBED 60% FEBED
0% EEBED 80%  EEBED 0% FHEBED 95% -
EOENYAMBEEYXEBRBRYES S L H H MR %D
BERRXNEBRENEOBZEWINE -

[0077)] BB A BREBFIZRBEFIHTEAFSER -
MR EEEENSE REFANREB 2 SHE L TE:E
BR—REENEERE - EEER GEAEOEZKE T AR
R EH AT ERFANEERFY - ARG TBENREE

MEREEE REAXMERAZIERE EE®BENESEHRK
AEGERBEXEERE AEBOZKEBETITEHELESER
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201639447

B -
& % 99 2 5 40

(0078) A% HZF— BWHBEUSBEDNHBER
EER /AU BN EEREOER YRR - URGEREE
WY E B S Ak o 3 — B R 6 B A M T 0 A8 25 R 1
BE TS K R /TUHR B AE 0T TS B A9 B BN 0 BSR4 M i B AR E
MZEEERRRERTN B —E AL AR ERES A
) -

(0079 5 = B #1 {4 18 5 £ fl7 b &9 5O 1% 40 61 " i 14 4 4
py " BT LB E A 1S U e B A - SR 53 M e IED B G O M
FEY REERKE XML B2 Ay 5T ERA S
g B AR

(0080 £ = B 7 {5 42 6 £ 17 | 69 35 o= B 40 101 49 b 1ok 1 9
e 14 { F L T B o e 35 Y B M AE 9 -

(0081 A g B TL 48 L3R M OO BLER FE % - WEMEALHE W 2
EAEFEBEEEREY  BHEEERBERLYEE - B
EoBERER TN EEE AT REE Y FEERT
EREEAEN DUF 247 & - &3 87 I 5 88 st e % 3R
W+ EEE ENe N R ERRBEMN S FEEZ
EAGHDPIEES GDS KE - HE - L RBHH T HEY
IDFI B B (B RBEE RIE | G5 FR R BT G 5
AT3G28470) K /K5 osTDF1 (LOC_0Os03g18480)  H & & &Y
# T 08 Ve T U 1

(0082) ptE X HIB I EE MMM ERBRREL Y&
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o AR=ZEBUREELLATZI o BEMTHMELEER
MERTZEEPFAEHEMENHE  EBELEOVEYEXR
(Westergaard, 1958, Charlesworth } Charlesworth, 1978)i## &
KEBALMEERGMDE BEERRKANNZHAFERES
oo REHBF R T HEMEMNFNENEFERES T HTU
EEMNAABE BAEZT HMEEANGE T B RAE S A LE
EEYELAREZEIANEY ETLLBIERRE R ZH
REB—BEUEEY RE BOKET WHEMEE Y RIZEED
FHERB T EANBEED T UAECRMEEED - LI
A B T 7] LA S #E /8 8 (introgressed) X & H i £ A0 1 A€
NZEMHANGHENEFCER BN LEEMEYPERLEHEEN
BHECAEM)EE N DA EHMOMERBEEY - XAXHBENLE
EZEREREHMEEEDZIABRIERTGTANIT A flW
EREEEERESEYREEREEINREEE KRB R ZE
BERU-NZEZVPEERNLERE-HEAXPMHEZ G E
ERNREHEE®E -

(0083] % - AL HEFRMUULEEYWZ L BEHEP
FratfE ) E Wi RIVILRFAH -

[0084] ft4h » ABBHBIHMUEEDNEREEEDZ
JiE o HFEHBSIETHEMERS TDF1 AR E Y K T KL -

(0085) phfEr B AL GHEE VBB ENKHEZREB > =X
Editat MoHEIFERBEEZFFNFHAEANREERD
f R oh o {55 RE 49 S0 E ME R S H Z A& ] DLE B AR T A A
NEENERNZITHESRERONER - """ (F XK
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NBEBF NG TEEEA T EURER PTHAMBEEZEEOE
HZRBERDE - ERBALTRGTEVRKTFAFMESSES
By & R 2 5 B 2 fE (R Be 38 P it Bk (R 22 0 & 36 9F & R € 1 A
REZTADREEILENEY SHEEY Z B T 10 & M 5%
BHEANR (BB EA (B0 - THEEMEREREE)  HBEEF o k&
R(EZ) EMHMEERGEYNBEREBEREY - A > BEE
B Z &l EY BE &t TT AE BR TR BT R ME BY F fF 1E S MR R B B &
APIMEFRBRREREFEIMAERIEESZF MR TFHE
WE—RREFETFEBZER - E B R - MMM M ER
fe EYHEERMUEBEY BZBER(HEPHNEBRTEREZEN
MRk TEERZEFZNBFICBEEEREHZ P » F
HRIEFHMEZEANEHENEEZ T IE -
[0086) 7 itk &N » FEE HEAE - A SCFTE A Z fif 58 i
REBEHHE-ZHGDS AN -FUERKE BEFHLAR

SEQ ID No: | ZFIMFMUERKEEEREMEBEIRE

oo HEERXSNEARZBEEEAGSEERZBEN
KP4 B DUF247 15 » H & cDNA A # » SEQID NO:1 - H
I ABHEZE S AENNEOERETREZRAERKE RS
YEOBGEBEENEMERENSE SR SEQ ID NO: 1 >
MEB®FY N EEEFEY

(0087) A ERHERZHAELARATHERE 2 W
# - GDS B[R THAE T 2% 30 0 A % 16 (% 25 1 (8 00 4% 2 1 8 ok
ERAE ANHRBRAAEY 2 R A20NBERKAR £7
R LB T L E LB G EOERN TR

6103-15213-PF 49
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R A EANEEMER - AXFERZEE GDS ERHE
MERTTEELZEIE GDS ERZEMEE®EL  HEREAE
KEERAFHZRBFEY - FHN A X —2E 5 GDS-Hk-
BAZENER HMEFAGREENEEMES HAEFHER
SEMEREIERBERE VI.)ZE 120 @B FHBR B
-EAEMH o HEHE K&k SEQ ID NO:1 Z & HBE 567 Z1&
MEBEERLTFE -

[0088) #& it A A XY 55 — B 2 & B GDS-Hh Xk -F fi &
N> HEFWBREEE-—REH)BRLAR GDS EEZE —4t
BTFH 3R> HAMB®WE KL > HER SEQ ID NO:I
ZALE 527 WERK » H K & B HE (reading frame)fr ¥ -

[0089] MM A XK B — K& K GDS epi-FMER - H
AEBFRELCNER HPRAFELBES —HANETF B
—FEHARNE FILEELSEL GDS EERMNE _FERIETF 2 Fr
MEAEEEBHINEEREERE)CHG B4 » BRI L 905 (&
R4 A VI.1)Z B 309762- 308323 3% 1053- 24928 ¥ 22 M
HERE 4 (EEERE 1.1) - B EIHREF M EE (epi-allele)
Z CHG HFEAEZR K HE SEQ ID NO:I EERNESE 5 EF 859

[0090) A Fritz 55— %% GDS % {r & HF[K4381]
HEFE#ER®E SEQ ID NO:1 Z{r & 166 HY A v UE oit & & iR 12

6103-15213-PF 50
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S o

(0091 A pritz 55—z 8% GDS FL £EE([K1150] >
HEMENKREEMEY > HFBAERKHEH R SEQID NO:I
FUE I ZAENRELHNELERIFK » HEKER
K P9 & [ (asparagine, N)& € & & 4% B¢ B% (serine, S) ©

[0092) x >z Fr it 2 55 — %8 & & GDS % fi & H
[K1129-300-8]5& & M B SEQIDNO:3 X M EEMALE 1160 2
AR UEE 0 TAC 8y Fi AR UE UE o b AR U 08 B AR OE UE 2 B A3 665
mEHBNE GDS ERZE —THEAREARED F 2 R EKL 5 E6H
;{{o

[0093]) #E M M A X Z =AM EE K =85 5 BE 3k
K GDS % F iz Z& N (null-allele) H & GDS EHE 5% & i
MEBR(EREFFEMEFREEZER) EAREHEELSF
fii ZE K FFIHE L FTHE -

[0094] GDS EEGEAX T HEFR A EEHEAERF I
th #9 & %13h B ~ 3 (Domain of Unknown Function)247 #y &
H-EUBREOEZHEHRRBEEEEES SE P - #10H 18
HXEREGHR - Frit GDS EFRMNHWEEEH HE S KN AL
ZEABRAZE DUF247 & - AT » XEBHITABE I GDS
ERNINEERBEY R/NEERIEY -

[0095] ARMAEARAERA "M E R EFZ B EM G 882 il
fE e WMTEEREM B MEINSIE GDS ER Z s - HH
7 H B B FE #5185 K A8 B P 0 1T 2B -

[0096] MR HF FMMHEMFHBERE IHSIIELE
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Y o Bl 2052 B HE R 22 (sterility) U R R E 9 E R -

[0097] A HBREKEYRELXRMILBE  ENR
EEmE AN AFHALZEEMMEEREEY  flL
£ ¥ K K (Cannabis) » 7 JE 5 © B (Dioscoreophyllum
volkensii) » ¥ B (Humulus) > % & /K (Pistacia) » 4 § %% (Taxus)
F1 45 & (Valeriana) »

[0098] KP4 BA —BHl » THEYW P IR B RFMLH
(Asparagaceae) @ 3t £} Bl £ K F9 % #} (Asparagoideae) - H G #F
HEIEYE ATSTBREHRESELEEY  HERNH
MBEAEY EANEBREVZTEEY ZNLZNYWERT
® A B E & (4dsparagus officinalis) » B E E W B E &
(asparagus) s REHZ BN /N ERFILBEY Z I S ER
WEZEBNREE XA B (R Norup et al. 2015k BB RFIZX &
FEXEAPMMNEIBNXRFILBEY ZMEREZMER
B Bl {8 FBR N A. aphyllus ~ A. stipularis ~ A. filicinus ~ A.
schoberoides ~ A. kiusianus ~ A. oligoclonos ~ A. maritimus ~ A.
inderiensis ~ A. officinalisZ A. cochinchinensiss, A. prostratus
B K B E K M M R PR (gynodioecius) » 41 H K R X 4.
plocamoides ~ A. altissimu -~ A nesiotesx A acutifolius - R &
NGEEGIRFILBEYREGHEY ZVRELARARE
BZRFILBYEXBRAFILXABZIAMNNEGEYEER
EA -

[0099) B FE MR # F(GDS)ER K EM AR Z & £ &
MEBFEY AR kA4 GDS EE K % A £ KK B F 5l %
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FEtha# B EM M it GDS”# 3 (hybridise)”®#J 88 /1 2R &
> RHIZEMEN SEQ ID NO: 1 5 SEQ ID NO:3 = fy #it & K
CHBESZABIFY O BERETERET FEREERBHE
XGEHET AP "ERBEIKEERZLLFTFELN 25 &
ERBHNS0-TS5H 100 EZREBRIZEFINEE  EEAHY
00 RESREB UELNSCHEETREREY IMBNE
BPHER REROXSSCHAEMEEHERZETFrRAENH
EBSRALHE 65°C TREBEY OLIMBEVDENFRFEL
WERO2xSSCHKAEMEEHENZEFRAENHEHERTE -
WiEH > BTZEXERK > BMZE/D 10 @/ > B&ENFE
ARBUZEVHERABNEARETEL -/ NH - EEEHERE
KAHFBEREN I ESHUENFIZH EHT -

[0100] A "HERIGHE"EERALHTFELLH S0 EK
HH O BERY 200 NESREBRIRBEFIINGE  UEY
45°CHRE THREREY IMEBN AR PHERX » ®ER 6 x SSC
HEMEEHENSREFr2EZIEEAR UAZRETREEY
IMBHAERDELE BESE xSSCHKEMEEMEN S Fia
BEZHEABAR ®EHMH  BTZEXZERE > BWED 10 @A
> BBENEEAUEVIWNERBNELERETZE D — /N
1%

(0101] E&BEEBERFATEESE S0RFIHUED
FHZHERR - AERZEE AN BENE R E S ERK
o LEAERBHEETHEUBEREN 50%8E 90% M H F 5 -

(0102) AFPFxEEEMO AW EHBERERGEW ZFE
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%A BERMt—fEY EPHEEEscEEHENINEE
MRBEZEFEREFEE  HSIERBMERIIITXR ~ [2]EX
FRIINBEONXREEXDBICESGREEERMN -WEF & &7 &6
THAFHRE BERBEXE BEXEETEEZIERRG - M
BEXREVZEEXZIERE FARPME/RZED T GDS £
RZREZFTENEHEHEFEATHEHME RAEESMEERSL
REoMEREEYENSES  ETUAKRKELAGEERLT
Z

[0103] AW HENETRG P - # i I AR HZ "HEE
AREYEEAARNEREEREDZERE BRERRXMALBEEY
UEASEARmAR

[0104] E X L MBAZHUASE-—HZEAXHELRE
& T 5 ER

[N EHFEMERRBEY EPBEEEZHEMEAGEE
MThHEEMRIRZE TENEER HERKE BRI KL
MESHWENEY  TXPFABAERAE MHERE®KNE
e TXRHE—SHADWAISEZHANMEREBEY HEF
MRFEFZBEEMNFENIESERREZE FEHZFER -

(2] # B0 B 15 70 i B A8 MR 89 R AR W DLBE R 3T R
NERBEY Z2VF—EEE"HERBE R IE-EY
BE_HEHVERZHERE -

B EHPR[NIXSERIFTESNEYZEEZRE I
RHERPRE-—NDZERENED -

BT BEHEELETBRBIFERNEDZEEZHEZITR

6103-15213-PF 54
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KSR UREBAPRE NS ERENEDY -

(5] R MEEESSE 2 BEEM4 82 iRk
BN ENBHS BRI BB EERREROEY >
MBI R A Y -

(0105) A &85 > — % E Wi 61 b » 2 BY (2] A7 4l ¥7 3 &9
W EEEY GEE R ER L R R R OE —EY
SR E Y BERAAE TR EBRRPRBERER
ﬁ@%%@%@%%ﬁ%oﬁi%%%-%ﬁ%@’ﬁﬁm
T B B RE 69 W B BR T W) fh BE £R G L 4SBT ML M B BB 4
RUHE R EEER LR R TS e

A H 1 o 1S BT LI B AR M RN AR Y

[0106) 127 & B X — B 3G il b - & BB [2]2 F7 4l 37 58 69 I
HE Y GBS RS E R RS — R
B RIOE CEYRESHRAE RS AN RESEEE >
BE M I BRI JE B AU B S o 3 4E B 1k X oh Bk B A IE T AL
BB kA Y -

[0107) 1A & 99 55— B i B b - 25 BB (2] FF 4k 37 58 19 it
M B A P 0 B P — 5 B () H P B B U i B AR 0
R E - E RS NE CEY RS RS
MERE SR E Y BTN BN BN EE > TRH
BADHRIBREAEY  HEEHEBZ BEREER"ET —
R HZRE-SBOE BT E (a)F S0 Y
AE—HEYLHE " BYWETES ZE _HEYHRBSEE
TEMEMEBY R E S > AN E B A DB E R SR

6103-15213-PF 55
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e ) BB 4R EY R -

[0108) BHM M-S — T Hl - BT ABH - HEY -
Hd GDS B TDFl EEME > EH# A L2 FHER MR- %8
1A B R BE R UL PR 0 BB TS B R B M 2 BT A9 05 E M R
MBI AT BB EGRES BERED RS
& GDS B TDFl MER£E - WERTEA LA TUARE 4 &
A S A M AE - B R bk A 5 2 B B A9 BT AR 1 (4 1R
RURO — a4y - Hcb GDS % B B F & 5 IH BF 7 (F M 1
WS MG ERE Y ENREE  BES TR T E S i
EYHEE -

[0109) &5 85 > X — B 46 B & » I M gk (5] 48 14 4k 1)
REED S RASHREGG R GRS EBREEY
BEEEC AR NEREEROBREREY Kb B HEEE
MEERGEAR AN HERERZEY - Bk %0
FREBEREYAGERER  GERLESEBEYE
— G MEEEENEA S T BT ERAEN B A% 9R
B 5k o B — 4R I E R LB B MR A 2 IE %X DL 18 B O 2
Tk BEBEAERT TENER BETRS B

[0110] [1]%¢5 FI XYW E AR IEAS — 5 B3 &8
EERTEBEE R EBEEE YN EES R G
MG OEEEE RS — B RB T S BT

XL REEATHEEDFT BEEREEET -ANHE
M) o

(0111)] WKEALTTERESB(IP EHEB " EEN
6103-15213-PF 56



201639447

R " ZBHEMEZEBEEENE—BEYITUEBEMER - A
BOFTE —EYREEEN MERARE-—TRINIZERDN
E—EYXE_MHEYEME NMELE—HY  LEEHNEE
EF  AEWEEETHZEYEREMEL ZBEELEDR”
B EHERBEE"NEECEEEEERERBESY” - Bt
ZEYTER TEMRESE 2 & M6 880 I) 6 3R KD
ZEZEENAENEZRZER HEAEEZHEEEGT
EMEREZEENGM BN RIEFEEREYEREFT ZEN
MG BEUERERE SRS B2 AR TF2ERE 23T
2R K -

[0112] K EAL KA R A FHEMRE FI BE
MA%E HGEOBENER"BEER"NIEEEDEEL R
XEBHEMEBEY ZFELESHEEAESE PG R TEN > B
FERARTRNIZE—HEHYHRNE_EYXNWEEY R X ED
M E RS SEE MRS REAFHAERERHEEEER -
HEEBATKIABI RAELEFHNHASRNIFPZEDES
FUMEEL BHRE—SEBBEET"Z#R"LDEAR—EYTIES
Hp"II U BT ERAA G " EEER"ERBRET RO ZEY
e A MEBALKESEILESS  NFEMAEHERL"EHE
MR EEEDFEESTREINZE -—EYWEARTEN
(flexibility)

[0113] [2]% — 4 B% (BC1 B Back-Cross 1) H & B[]
ESNEXEAEF _HYWETETERX ZE _MHEYWHEARRS
ROz BHEMHE U ZEEEEAEUNERE - HPE—
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EYRE_EYIWEEY  HNTRRIZEXZEVE -
V) ZEMEMAAL EATEMIERE Z & MIH 88Tk EF
BHESFEZLEEHENFNEARB[ZER RWEHEETH > KE
BCIRNRNFHEXTEREADRK"EEER"BEET -REEAFED
FEMBERNEY -

(0114] [3]7] i #h 55 #& 2% BR [2]— 5 "n" R b fR 38 B 25 BR (2]
ERMXERUNABAERARIRINIZEESREDREE
R BRREERPHEETEEHF"BEEER"BEET -RE
EAEDmMERY BC25 BCnigEY -

[0115] w4 » EMERANEH TEEYBEREET 2 &
MG RO NBEELERKREBEREDMREXE ZEHKE
BB RE > ZEVABTRNINTERIT EBBITESHN
BCIl 2 BC2 5 BCn(H & BCn % ¥ n KB XZ®SEHEN)
B DREBIEZBARREEZARTHREYN"EE 4% R"REE
EXREBEENEY -

(0116] mr i R B F RIS BR2INF RB]IT ERE
MEEZEREY  USBEH"BEER"'FAEZFS L RNREEN
HiEY -

[0117] =i £ 18 B B [2] R BIN 4B HOVHE Y Z i
REBZIEMENFRBODERRR  ERMRNEYZ MR

BEMER'BEES -
(0118] M BALRKREREZHTS BRIKBIKXMAINEE
SIF G ZEYNELRATRTRENFZ L ERN » 5IE KA
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MIIFRMEHNAEEANKAMFTENRRBERZFT ZEHK
&R RIR AT AF"HEREBER"ZAHENEREET
—R B AECEIEEERGEBEZE) e HEEIMERER
BEZMEFRIEMERRGRIFEMERERROBENE) -

[0119] B EA L KEMET —FMBERBEBERERSE
MEXUEMAERXRKXRESRAZIAEAHABLEE A AR
- ESIEEEHREBERZESR T ET  BXITUEERER
"B EER"NEDZIHEET  EFHEEEMRE"EEER"
WE—EYRAFE _"EHESE"EDETHER - RN > REHOHEX
BRAEE HEXKEEIZEBEANERPEXZEEELERE
WA - MMARZH - ET —FMRXZAE > & Je i Pl 5 5 fE 52 g
HHEY BTHIINER  HRAREHEXZRET"BEHEEKR"
ZHEHR EREABMERATUERBEIEZEBHEERBERAEX
EHAFHMREN T A - B0 8 M P o 5 KB W
BEYE R "N Z MM E RN Y E MR
HEME SN EE R EEEEREZMENEE" B
bR HEEBEERE - RRGNERET IBEGERER Y
RPN EHEEETER -

[0120] GIShMIER R E— S MBXEBHEEBEAELE"RX
A Y M 1 B AS B0 HE M M S RS TEE 0 8 R U] BE £R ft — 4R i 3R B
HEBHBEMRAZEXDUEHREREXESRMA - Z"XREH
ERENEEHERE " LI FHEERZEZEHUEANFHENREZ
HFERBREERZER MEBEERASLENRNER  FHREE
il fe GDS WX MK Al By ER 8 FR 4l > "B e & N " X &
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MPEHER  HEABRAEHEREGERERLTRLIAE
A HFAREREZEERNEESE -

[0121)] & EXEXRBMHEMNFBEIHEZTEF ZNF BN
GDS AR Z#fF A lEEHANEK - GDSERNTRTRE &
K (SEQ ID NO:1)Z fR 5 #J cDNA

[0122]

ATGTCTGAAGCCTGGGTTTCTCGATTGACATCGGATATAGGGTGGCTCAATAGCACAAATGCCCTGATGGCGGAGGCCTG
GAGTCGTCATTCAATCTACGACGTACCAGACACATTCARAAGGATTAGCCCACAGATCCATAAGCCATCAACGTGCAGCA
TTGGACCACGGTACAATGGAGATCTGAATCTCCTTCGTATGGAACGTCATAAACACAGGGCGCTACTGAACTTCCTCATC
CGATGTCAAGTGTCGATCCATGACATCATACGAGCCCTGAGGAAGAACCTGCACGATTTCAGAGCCTGCTATCAAGATCT
TGACACCTTTTGGATGAAGAATGATGATGAGTTCCTAARAATCATGATTTACGATGGGGCTTTCATGATTGAAATCATGA
TAGCGACCGTTGAACCATATGAGCGCACACCTTCTAGCTATCATGCCAAGGACCCAATATTCAAGAAGCCATACTTGGTC
GAAGATCTTCGTGTAGATATGCTCAGGTTGGATAATCARATTCCAATGAAGGTCCTGGAGATATTGTCTAAATTCTGCAA
GAACAAGATCCAAAGCATTCATCAGCTGATCAGACATTTCTTCTTCCGCAAATATGAAGAGGGAAGATATGATATTAGCC
AAACCTCTACGATATTTCACCTACCCGAGATAACAGGGCATCACCTACTGGATGTGTACAAAARAAACTCTTATACAGCAT
GGAGGTTATCATCACACCAGCAGTCGCCAACCACTATCGGCAGTTGAACTACAGGAGGCGGGCGTAATTTTCCAGTGCAG
TGAAACGCTGTCATTGACAGATATATGCTTCACCAAAGGTGTCCTTTGCCTACCTGCAGTCGACGTTGACGAAGCATTTG
AAGTTGTTATGCGGAATCTCATTGCCTATGAGCAAGCACATGGCGAAGGTCAAGAGGTAACATCCTATGTGTTTTTTATG
GATGGCATTGTAAACAATGACAAAGATATTGCCTTGCTTCGAGAGAAGGGTATTATCAGGTCGGGGGTAAGCAGTGATAA
GAGGATAGCCGATCTTTTTAATGGACTGACAAAAGGTATAGTTGCAAAAGTTGTCGACAATGTTGATGTTGATGTAACCA
AGGACATCAATGAGTATTGCAATAGAAGATGGAACAGGTGGCAAGCCAACTTTAAGCAGAGATACTTTGCGAATCCATGG
GCCTTTCCCGGGATTCATAAATGTTGATCTCAACGGTAGGGTTTCGTGCTGGGGTTTGAGTATCTGTGGAGCATTTAGTG
TGAGAAAACTGTGCTTAATTTCGCTTCTCCACTATGAGAGTGGAGGAGCACAACTAATGGTATCCAGTGTAAATTTAACT
CTTTGTTTGTGGCTTGAGAACAACATGTTCTTTATATAGCCT TTGACAATGTAATAGATAACATCAACTTCTTTGATACA

TACTAGCGATATTAGCATCCAAAARAAAAAA

[0123] t c¢DNA ®& #F g T %5 ® #H &
MSEAWVSRLTSDIGWLNSTNALMAEAWSRHSIYDVPDTFKRI
SPQIHKPSTCSIGPRYNGDLNLLRMERHKHRALLNFLIRCQVSI
HDIIRALRKNLHDFRACYQDLDTFWMKNDDEFLKIMIYDGAF

MIEIMIATVEPYERTPSSYHAKDPIFKKPYLVEDLRVDMLRLD
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NQIPMKVLEILSKFCKNKIQSIHQLIRHFFFRKYEEGRYDISQTS
TIFHLPEITGHHLLDVYKKTLIQHGGYHHTSSRQPLSAVELQEA
GVIFQCSETLSLTDICFTKGVLCLPAVDVDEAFEVVMRNLIAY
EQAHGEGQEVTSYVFFMDGIVNNDKDIALLREKGIIRSGVSSD
KRIADLFNGLTKGIVAKVVDNVDVDVTKDINEYCNRRWNRW
QANFKQRYFANPWAFPGIHKC

[0124] H4h » MAR S EREBFINZHA > AW
cDNAZERTR A SEBEEERRFY > 0 3BHRIIR - ELEFT]

EAETHHKBBEL "I EERE K HEE R SEQID NO:

1 ZRIBEHRFIZBRI(HI M4 K 3098 REHE 1) &
E—FTHEHOE  BEEFINGEBEIRANRE BEZEREAF
3 e | |

[0125)] FAMAZEZME"GDS EER"HELGEREY
EE2AEB(EE SEQID NO: DEFAEEFNMEARFI(BEARNSE
F) HAUFERE BEREARNEMBEEHMNEHBHRETRE
F/IREREIFENEARZERLAF I - (10 5 @ b A K2 HE
% Z mRNA B EEBEY (construcet) RERBLIHINETF 1~ 5
BT 2(E4MEEF 3)8k DUF247 15 - B> DUF & - A4 1
IRy 4k 5% - 1R DUF247 % jik Z EMBL-EBI E % » LK H &
ERTIHHEBEZRY  HEAFEFRBEIRIEE R -

[0126]

#=GS Q9SJR2_ARATH/47-434 AC Q9SJR2.1
#=GS Y3720 ARATH/48-447 AC Q9SD53.1
#=GS Q8L703 ARATH/63-464 AC Q8L703.1
#=GS QO9FK84 ARATH/46-474 AC QOSFK84.1
#=GS QOFK85 ARATH/33-422 AC Q9FK85.1
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#=GS
#=GS
#=GS
#=GS
#=Gs
#=GS
#=GS
#=GS
#=GSs
#=GS
#=GS
#=Gs
#=GS
#=GS
#=GS
#=GS
#=GS
#=GS
#=Gs
#=GS
#=GS
#=GS
#=GS
#=GS
#=GS
#=GS
#=GS
#=GS
#=GS
#=GS
#=GS
#=GS
#=GS
#=GS
#=GS
#=GS
#=GS
#=GS
#=GS
#=GS
#=GS
#=GS
#=GS

Q01J11 ORYSA/116-543
QISNE9_ARATH/180-572
QS5XVA4 ARATH/115-523
Q9SNO3_ARATH/92-493
AOMF17_ARATH/106-485
AOMF16_ARATH/141-548
062C88_ORYSJ/184-584
QOISB3 ORYSJ/59-439
Q200W6_ORYSJ/36-452
Q2QQW3_ORYSJ/44-442
Q2R303_ORYSJ/44-473
Q1RU73_MEDTR/31-462
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[0127) 40 EFruii » EiB GDS R Z w5 7 5 3 £ IR I X
ERRBEEHBERZEF UG > LEESERE - £ —F 6
oGS RERERNZZ TECEHEEEE - ELUEH
TH A RER B4 RNAF X EH B -DNAF &K H B = RNAI
5y F B ([ ¥ 5188 = & K EL &) F (promoter) ©
[0128] Lt BERKXBH MG K EREHREEERENE
RMMHEEYVNBED ZEYRTER - ERRRZ A& 45
RgEEAHEBERERNZELSEKR/Z mRNA EYZRES R
FAEETEZENFEM) - 1 & 69 F — M & 15 1050 8 M & a8 e
MERNEND MEARENEEER L LEHENEZE - 1§
MERTUEEREAREIEBNIREH(ERAEH R R
MEFFPHEEERRUE)NEHEKNMKHES - #140 © RNA
KA - ZEEERE ~ Northern 33 ~ R # &k - Fl F 4 f& 5
BREEERNRR NBEES BRAESREEKIE(ELISA) - A
75 2 Bk (Western blotting) ~ 8 5 % & 4 #7 (RIA) ~ H & % & =
Bk ZEICTEALHME o A (FACS) - & A £ - B B X0 & 49 U 1&
FEHEMARZE S T % (antisense) R K ~ IE % (sense) k1 ) -
RNA-#1 %] (RNAi) K CRISPR-Cas 5 CRISPR-Cp 1) & & [K %
B AMm AELHUFFRH RN ELEFE > BEEMEHANED
(endogenous)lf MK BMERN B EKNEE T AZEGEEENRN -
[0129] WMWK EBRFE  MUEMFIBERZZEBFY
HE2LH IEKEBRZEY  BERED 21 BESKE
B »®{EFR GDS B - R THHRAEBEE BB FRRR
AEg e FHEZEBEFIZESHF IR EET — mRNA» HEF
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WREBANENMEANGBERZE AR mRNA - 5
CHARDHEH HEKE nRNAZEEAWNHEHONERZA
A HIRI - I TSRPBERII DR 100%E IR M 5 E
LR 2EAN - ERHENRERAGE A ANE mRNA Z K
#& mRNA - BE > TJL#ESRZ 3 HELHXHFEZ mRNA F31 >
HER T0%NESHHEMNLE  KESELNFIBR - TENE
F & X Bt B Calgene Inc Z EP 240,208 - R A E R EEN &
M TEEE EHE2UtANERETREEHALEFEH
W BEFERZEWE LH -

[0130] 2 — 5 %2 & ¥ M K IE & 3£ Il % (sense
co-inhibition) - EH MG B ERNKH T A ERNRE N HEE
ZHTEREFERBER BAEREFANEREEZHEERRE
FERAERNNBERRE CERFEF-—LEILP BRFIEE
FHEREERFRINFIZERY BEERNR EZREEK
NEERNG - TENFEFNSF XN ERLIS K LL DNA
M %% Z IncEP 465,572 -

[0131) Bird & Ray (Gen. Eng. Reviews 9: 207-221, 1991)
ENESTEEARRBERFAEZ - At  HEEFBER T LIEHE
ABEEEYRBZEREUES EoMEAHEERNZEHINE
HZEBEFIITEE2BIT N FEEENFY > BT R IER
KRFBEZHE - WH > TREREFIESNANA S FFINTH
RHGlHEEzEB WA —LHENEESERZHE HEIHE
EREAEERMEBZPER HP R EFIEUEZERE T
Bz P e
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[0132] FE =B BRERNNTE A EZRFEHRERPHE
RNAi 51 EBEFMBER > EPFEHER RNADERKALE
ERZEE - @1 Fire et al.BAN dsRNA Z fE A (Nature, 391:
806-811, 1998)Fr & B » R — R EVH AN ANEELE R
mRNA - % & 4 B 09 40 B 79 35 S0 7Y 41 BB 40 & 3E F AE 49 H
mRNAEERELE - APMIXARBRRGEANEHE dSRNA (B
EUEZEEBERE)ZFHEBEEMERFE - 57 Z WK dsRNA
ZEE BHETEEAEERREZEZEHRFIIWE (E T #8
AREEE)NBEY Z20 196 BFR 23 NESHKE
B Hbh 2 —OMRBEEHSFERNRNEER EBERREBRE
BFIOUEBEMNREZMAEZREFRFIIREE  EAHFE
BKEH] RNA BB » 5% RNA ¥ EBERREFIIUKE
o BREBEZAUNPRESZEEERREEFIIWENERIEE -
FERREZEFINIEFAEE - TNATREE— B RHEEHEE
MPEESN—BER-REBEGES SHERPABILE  prom -
S —spac — AS —term > Ritn o LAEA THI Y  prom — S1 -
spac — AS1 — spac — S2 — spac — AS2 — term, or prom — S2 —
spac — S1 — spac — AS1 — spac — AS2 — term - H EFrii # &Y
ZHEENRREYVESE —HES dsRNAs BEYNEL T E
REEUREN - Z4 CREBTERNEBENBEDERE
i HETE AT RNARK - H®A RNARKEEEHAME
thoe MY EEEEYERLKHB  proml-Sl-terml K
prom2-ASl-term2 ° Proml Kk prom2 B HMHEZHA[E » Bl &
HERFAUIRTE BT, terml R term2 5 K {7 =
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AE - TUEARORBEWERE I E@E D - € T
R R R B B L B -

(0133] @M RER EOEMEZ 25 RNA
MR EBREFIBRERNH AN REEENZAEEA - B &
REBEEN RNA Folth SR AR MM GRE - B - 5
[ R LR 100%F 5148 LU 89 B 50 - U4 LB B 86 e A
BT M 2 S LL B R UL B B % R 5 B (B Gribskov &
Devereux, Sequence Analysis 3| F, Stockton Press, 1991 & £
B E3F 2 2% X Rt) - G140 % & 6 B Smith-Waterman algorithm
40 BB R RE FI P9 2 Bz BESTFIT #4872 5t (Bl 40 University
of Wisconsin Computing Group) « B [t * RNA 8 i & ff, 5] T &
VE S B B (SE AR ) BCEF RS PR B 0 BLAE 50 ML R (5 25 R M % A 15
# 35 (5] 40 © 400 mM NaCl, 40 mM PIPES pH 6.4, 1 mM EDTA,
S0°C T 65°C T TR 12-16 /N6 BE BT H %)« 480 0
REBENZEEREATE S B EXEHE  EBERE A 40 -
50~ 100~ 200 - 300 B¢ 400 {& s £ -

(0134] f0 7 X A8 » MG S Y & & @ 3 & £ E 2 B
) 100%F AN EE R EERASHPET - ASHEHFL
WERENER Y BY HUEEEMEES S 45NN (S
5 1% )2 4 5 3% {5 (evolutionary divergence)i i 78 4 -

(0135] Eih AR HAGBEENEESE — BB FHZHT
BT M EY - Mo A% 5 8 7 51 & E SEQ ID
NO:l Z BRI B A AR 70%  BEERAR 80% AR
00% + K I 95%Su K<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>