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STS1. HImAG i A K o FI 25 0R S H it (1 2 (3 2 K g e 1 5 12k
A 1ok 2 R o 4 4 R AR I G R B DRI SR A BT KRB AN B &, DA I 2 2 R R R
HRARENE, AN ERGREREMMHME. ARHREARTTRAN:

F—JiTH, AR BRI —FOK TR B AR R STST, RIET/KAE, H
ZERTIEAG W A —: DEAW SEQ ID NO .1 FisiIZEHRIT A 2)
5 SEQ ID NO .1 Fir B IR 7 51 BA AMKT 90% I AHELE, B BATH R Th g
[f] DNA FE41; 3) fE—E 4 FRER S 1D ATk 751 H) DNA 2252 f DNA 741
4) 51 ~3) fE—prik 74 H AN DNA FF31.

AU, AR I FITIR IR K RE A & P32 B 45 5 STS1 R i 5 [
Ui, IF BB [FRE 1) B YRR D Re I e B [FE I D RE SN 51 o BT Id iy B [
VR Tl e S AR PP A AE — 7€ 26 A T RES S A K WIFT AT STST R K
HERFPHI 28381 DNA 54 AR PR “ —E %07 BT AR, 4
FERAAME (41 90~96°C 24~ — & pH. UUKANIERIAEAET) 1B T
40~65 CEMEAMT) « 1M (F 68~7SCHERAMMERT) 25T Bl T %R
Ao

e SN 7 7 e A5 SRR AT STS1 ZERH BRI 7414 20
90%+ 95%. 96%+ 97%. 98%. Bk 99% /FHIMIMLIE, HEHE B RELEETR
DNA J751, T LAMATATHEY) o B3RS . Hordr, R AIARLER & 45 Lo mT Dodid
NHI A S B2 E0E R RS, 4% Myers £ Miller 53 (Bioinformatics, 4(1):
11-17, 1988). Needleman-Wunsch 4= J&) Lt ¥} (J.Mol.Biol., 48(3): 443-53, 1970).

Smith-Waterman J& 355 Lt X} 72:(J. Mol.Biol., 147: 195-197, 1981). Pearson A Lipman
FHAUYE 48 2279 (PNAS, 85(8): 2444-2448, 1988). Karlin A1 Altschul [#)57%(Altschul
2, JMol.Biol., 215(3): 403-410, 1990; PNAS, 90: 5873-5877, 1993). X}
TARGUE AR N R U2 2B .

SR B R AMEATRE Y B3RS, BAREARR TEE B oK /D
. RS RS AOF. BT ZRR M. IR T, KRE. EITE.
KEGJE. B HAE . MR, WERK. KE. M. BFERye) - . HEL D
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WS BURLINGE B R $E /N 22 (Spelt)s URL/INEZ L P JRR S 4% 2% B B (Gramma grass)-
BEEOR .. RER. FF. ZHAEZE, HEE, 48871 FAR, FE. 448,
WAR. BN R EIN, A 8125, B, BARN M. M. .
VAR UMHE, LB SE . Rk, BYERE K. KRG, 41E.
PR N R BEL R MR R,

ST, AR ISR S 2K R Y B R R R STST A G A4 A4 K
NULF 1D ~5) FE—Fb:

1) gmhs R STS1 MEH;

2) EA R STS1 MRIE &

3) EAFER STSI M 4H ik s

4) EHHER STS1 HE A MAY;

5) HA 3) Frik EHABANELHED.

— i, FridgmbSiE R STS1 I AR AT 7 A AW SEQ ID NO .2 fif
AT, B 5 SEQ ID NO .2 s (a5 52 7 41 AH B, B B A A | Dy e 2 ik
IR

e, iR S EE STS1 Rk &Ml &kt rh, 7250 DNA f B
MUEEAE, DRt T-AiE 75, R AT IEF SASHE 1 1) DNA J751. ik E|
SEH K, R AT Bk, K DNA FBoEeok, gt — D afE e i,
CASE L7578 R BR R R B U) AL f55 . BB Ah, AR B P4 i) ik Bl B 2H 4k
FIAGRANRL R, BERE A THe o, 4ipd AN LYk sl HAhE & 5 4 it 1
F A AR A . U R TE AR A A, JCH R A T e R R A
ZIEHR ST HAEY AN AN TE AR, Bl K AT i ARIR - B B A
EAREIEAT T . 2478 SRR RN, 2k el AR R A AL
FRIRE ) 20 M ) R BRI 2 R o 4 N AT DA 8 O I BRBE AL AN o fRIEHE, 4 st
EUNFRIJRE AR, iAh, ik G ek E A HA T ORFFIE Y Ak Ak o AR B
FIBRBCE H B TTAAAE T AL wHE A SRR RBR . ik
b, AR U ) 0k o 2 B A AR A AR R B 4k DNA
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BE—20Hh,  FriR S PRT DU I R VR B B R e T BORT 1
Wk 3 37 7 5 SRS SR R AT B AR M, TR T A A A, R
PR NREMR T B R b b Jd AR I v B FH T I s S e R A Bk, i
[ BN 2 18 SIIG SR A I 5 2 BRCHC T 4% X Dy e SRk A 2+ B % X 4 D e
[R1IE R IA BRI E B B T-18 £ R %R R B 5 N T8 £ 7%, X5
SR AU A RN T EEIR  0 T EAR A, AR R XA AR 4R
8 SR JER G RS 1R D T ) DXt o X A X 3l T B A b e 4 B B, iR R
FEREH5 YFP. UidA. GUS KB Ot a . A& A TH R 4 F Berb B e A
PEIX I RIBHARTT LA 5 NSE B ZH 2, BIanmh BEPELERy, sial Nl

BT, AKYIFTIRR N R AR IR s e STS1 I H IR PP
A B T I A STS1 FE DA (1) s 3R NI S M MR 8 14 ) 7925, SRAR B (1R 7K A
HEVEAE &R, BKBHEEIEAE R DL RAE P A8/ 7

JITIR S M R R 14 () 7 v AR il o 4% STS1 BEDA (335, AT A8 B ik A ok
B M RAENA, MSEEREEARNE . Bk, BukT BAENHFRR, mTL
I 2 FhOTVEREEN STS1 HERIERMIR N I ZIE, Wik 2 i bk v B
ISR . BT B, 4 STS1 FPE 1A v] LAAE VR 2 AU i@ A R A 5]
PAFH T RBEAT, B, @R HA. ROCGERBFE N HAMH] ik R4S
PRI N UL B R g 55, A mT DU TSR STS1 BRI I Rk, i3k 1 it
PEAS B LR .

Fhb, AR BRI T —Ff STS1 EF A B KA T 7 R MM E R
PRI o S HARH, I VA B SRA ARl 8 i SR AR /K N IR ) STST &[],
B R AR 5 v FE R R B B R A% B R T 51 A2 A AR 3 R 1 PR ) I R
PR A FEH AR T LU T 773, an DB sl 2 1 77 ik S 3O 2R R R AR, 4K
FINEAFEH EMS S35 A E T ST, Pk RARL AT DU A,
A LA& DNA SRR EEH A RS, 00 U2 IEIE RNAIL 8 R AR S5 I R I BRI 2k
Rl gt 0 25 T B A

RGUEHARN GINAZ TN, B FIMEEA BB 24K, WTRAEHE, EAR
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T BT A TR 15 HURIRE KRS i

HARH, ARBRA BRI B g 1 IR KA HEVEA B A, X PPk
FEHEVEA B BRI S R R A B RN, Frid 78 5 A B 2
IAZE R 7 5143 i SEQ ID NO.6 (sts1-1) . SEQ ID NO.7 (sts1-2) . SEQ ID
NO.8 (sts1-3) . SEQIDNO.9 (sts1-4) fin. SHEFAERMLL, 7EWUANEREAT
RARE, sts1-1 TAMBAEAZEE R GBS X N & E—ANBIEAR AL S A% H IR K
AR, PR3 MRS, sts1-2 AR IZEN S 7 4METHI— M
IR R AE B b iy TR L THR AT ARG sts1-3 SARMRIEZIE R 2R 2 #h 7 b
RAE—ADIEEAEN, TS EE TR sts1-4 FARIEZILF A 9
HMNRF BRI B, B SO ETFRETE . AN RAR R i g
PRI RAS B 48 2 30 T R TR AR AT 4 b

VLTI, AR BEEW o — Tk SKFEHENEA B bk R HEEA G IR T
2, AIEWT PR RS AT BOR TR STS1 B, & N ANHTR Arig
S SRAF KRB HEVE AN B R R, ETE A3 RAR A L B AR R A

BHITIH, AR R R—MKFEA ik RAEKREHF R HE, DL
IR FITIR A i SRAF KB HEVE A B RALR R RAEABEAR, #7858 F M. Bk,
FEHE LG R F sty 2, T RARL AR B BT 61 STST PRk 3 STS1 8L
AR AL E 1A G 3 K R AR I 3R AF R HEPE AN T 2R I B AR AN PR AT

AR, AT ROEEANREE, RS RIS E R
TUNFENSZ AR, B BEEBT 3 A H SRR R ZA R A
R BTk 3 AN BEFREER 22 B IR S R e R BRI AN R B R .
H, BRI AT A AR T TR, TEk 00 B2 D5 Al 4 25 A Ak
AR L R AR i, RIR LH2NERE Ty, g 2 DR AT DL FH T % R DR b - A e
T Hh, rHR AR BRI Bl FAEA T RA 7 4828, SRR
T HAVERFE R RIFEFE AW FaE A=A E R AR AL F 5
FAK R B AT FH T AR R AE AR R (R e 1 0, DT e 12 A1Vt 35k DR AE A
P FAth AH 2 R SR R vt SR ISR 52 m 38 w] DA T REITER AR Kk B A %
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SRR ThRE AT AN 252 s v THEEA B RAKE R, IFrT A T188
WCH S, DT i S R A7) P ik DR A% BT A 1R 3 BT SR I AR ) 2 A 1] R
SHEHEIEAN B RAKE R OE R A EE R .

ARBREARN ARG, 5 3E 1k R R AR T S R it
B, WIERPEER, BERPIMER, SEEEER, BEEHHEER,
B BEHUIERL R, BT WD o BT IR i A C i R T DU AT B R R
HEIOLE AR, EEIOLEAERN. RAERMER ., SR eEOER,
HE M pl EHEMA,

WRAl, A R B B o DR A2 A5 FE R A2 2 A e AR AT RN 53 LR R 34 T
A o ATAR T VE NI A P TR B A R IR B AR A R A L, DU AR AR K A
IR APN N G I A, AT RS k= M B PO E 2 A Ay S S Tl N E R D R P i
KO0 DNA N JEBUARAN T4 (R ERIE T L. B
B R o TEAR R B I B AR St 7 S, AR B T BT BRI
AR

SEABARMEL, AR YA AR LR BARBUR

1) 7 & BF S k4 ) KRG 1 7 1 STS T 3[R B Ho 4t 8% (1 3R 19 /K Rl ek A= A
KEMZ, SNSRI .

)RR A K AE RS B IR G RIE R AT 72 e, BEANA A K
IrBUEHEIEAETE R B R, emUE, [EEeEEATRNATR, ZAFR
FIE YRR T . NIRRT el BT AR T A BRI

3)i%HE K] DL B K RAL 7 AR (AN B RO 58 =AU A B R Rt 1
VBRI TOE, ZHEE R MM E &R, HRAEF AT, T R
RIVER “=R7 M “PIR” RCBEAREEERZ L, FHFERSKTEE K
A= B o B RN A ME

IR, SERA R AR — 7 RS — € T B RIS B BL_E ik 1 B SR
MR




" B P

P el 15E B

K1 AR SEHifE] 1 v STST FEPRIRAR fe R K], o A JYBFA4 7 9311 A
FRAFEHRAL; B NP AE BRI SARAREES ;. C NEFA BRI AR /NE: D ONEFAE
TAFNRAZR AL LG TERS s E N9 AN BT A= BUAE Ry L1 o

B 2 AR SEtf) 2 th STST BRI el o AL B 73 A RARIK sts1-14
sts1-2 [1) SNP FEEE; C N STS1 HEFFREHEMMBRA A LR DA
sts1-1 AR SEPEA I 3 MR AR B ARD A sts1-1. sts1-2 77 15 5%
)53 B IRAIE .

B 3 AR R B Sitafsl 3 v STS1 RN 4 it S R g4 IR AR I AR R R AU, Horp A
N STS1 FE[R )L R 45 /) FI IR AR sts1-3. sts1-4 FIFE R gmdE A7 A M R IhdmiE 2
JE IR B RSP AE T H AR I AAA sts1-34 sts1-4 AL C ATFARLH
AHEMIRALAR sts1-3. stsl-4 AELIER: D NE AR HAKENIRAZR sts1-3.
sts1-4 [RIAER B 100 o

B 4 AR W SEHERE] 4 0 sts1-1 RAREF RS RIEME; o A AKE
BRI STS1 JEK4EH; B NEFAR 9311, TRAMKA HAME RIHESRS;  C A%
AT 9311, RAGRFIEAME RI/NE; D ONEFAERL 9311, FEARMARAN H AMAE R 1]
WHTEASs BN RNEF AR 9311, RASAFI BAME R {ER BILAL GO .

H AR 2

FEA KRR, TERIEE, SEif)h RE RS, IR
TR A B o 7 S ) S R AT o P RGR B RS AR E AR T R, e ]
LI T 7 65 D SR A ) L

J AN R ARSI AR N D3 BN B AR DAE B AR, DK 22 DR 2H 7
E N R KR B M H RN STS1, B ER/F 5 SEQ ID NO.1 FiR,
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HEIDHEARFERF 50 SEQ ID NO.2 fiizn; STSI R I4K ORF K& N
1986bp, Zwid 661 M= IERR .

I T B PR B AR (R ST 0 AR R I — B VR AU, TR R A K
Y P A8 T AN 2 PR E
EHEH] 1
STS1 Z[H RAR R

M P A S5 AU DR R AR RER, 6 5 FIK A A 9311 EAT U538, FEIR1FI)
RAFR T R BT R B RARK sts1-1 F sts1-2, #ZFERFH14r 3t SEQ
ID NO.6. SEQ ID NO.7 ffiz, BN RABMHE AR (WT) 28T 25
SEBHE, RSN RILRR S B A BRI E TR A K, (HAREF A2 iy
ekhn, RICNTHMBEEAT (B 1) o B0 3 R4 T HAR M A
RAFA AT B B [ — L K] STS1, EARD IR WSt 2.
L] 2
STS1 =X [ 5a

1. STST A 5RAR [ =0 7 e o

A PHAS RAZAR sts1-1 A sts1-2 (S BEA 5 8 A RUAR A, 20l R S 70 B AR
B 43 BEEEAA R BRI AN B BN R B PR SR 2 RV R, R I I 4
Y 5 07 AR BRI AT LU, 3RS SNP Fa 80 1 I (el 2 1 AL B EIAT
R o T FR NS AR A s, FERL PCR IR I 5 2 AR R 4 S
) BN AR A p AT SL 4 BEIRIE, 73 A9 B ME— ] LS5 R AL B SNP A2
S A, BUFZAT ARSI B sts1-1F (SEQ ID NO.10) . stsl-1R (SEQ ID

NO.11) Al sts1-2F (SEQ ID NO.12) . stsI-2R (SEQ ID NO.13) %A £ fER]
B[Ry STS1. @ 2 #1 C. D E BN, stsl-1 Ml sts1-2 A7 T720L stsl-1
H G AR P ) AR EE AR sts1-1. sts1-2 ML B0 M. MMAAIA stsl-1
A sts1-2 a2 KAAER—H] STST ERAFEAR R . Hr, STS1 ERM4idX A
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T B NIRRT SRR BR A AE B 6, AR SEQ ID NO.6 Fiin ¥ DNA
Feal, SBUPA 3 NS RAS, RS sts1-1 RATIR; STS1 H: A ) 2w
X257 AR MR ER KA, 74 SEQ ID NO.7 s DNA JF3l, &
&L TARATE R, B ARRIRATLIL, WMREHEEATRR, B sts1-2 5948
.

B4 STS1 EFAIFF4n SEQ ID NO.1 R, 4wbid s A7 5 SEQ ID
NO.2 fli7n. STS1 ZEF[F 4K ORF KN 1986bp, Fif 662 MM

2. STS1 #H4 cDNA wf%

DLIE & B AE KRS H K SR RNA ARER, &8 —%E cDNA, Hi%
STS1 2K ORF [F4[) 5°F1 3 i SE % H B /E N PCR 514 (SEQ ID NO.14 F
SHUDNQw>,%E%EnﬂﬁmMmmﬂﬁﬁﬁ,ﬁ%%L%ﬁw@m
LR 4K cDNA 34 724 iy 1= 458 i EcoR T FR il 14 B 1) = 4 gk 484k
pEntry [FIAH BRI 14 A V)G 2 se B o, HOR BT A7 I P 30 E . 1% A
i I R #0447 N pEntry-STS1 .

5% 1 5 4% H R JT 511 9(SEQ ID NO.14):

5’-aaaaaagcaggctccgaaticatggecacgacgetgacg-3’

373ty 1 B A% F IR 7 51 N (SEQ ID NO.15):

5’- caagaaagctgggtcgaattcttactgtgcaactgttccatetgtt-3°
LB 3
B R 28 I HIHT I STS1 RARR R

K F 6 F CRSPR/Cas9 %:[K 4% 2k /& BGKO030 (RJ I 1B /K R 2 (K1 1)
Ak ZRAEEE—NMEE LS Cori) « RARERPUERERE (KanD | #
BHRDUERERN (Hyg) « EREGEEHIERE (Cas9) . 35S JF3T1. NOS H:[A
ZALE S AU TEEA BRI Z wEA S (MCS) o RN VIR
AL 855 Al N STS1 ZEF B4~ 5] 3751 SG RNAs, /74141 SEQ ID NO.16 F1 SEQ
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ID NO.17 i, R L5k BGK030-STS1-3 #1 BGK030-STS1-4.

4. STS1 E:PFH ALK

¥ ik BGK030-STS1-3 il BGK030-STS1-4 i il ¥ @y 5 N A& AF B EHA105,
T2 G BF AR RO RG S A H RS @A 4, 5%, MBI R E k. R
WA R IR AR BHPERE MR IR s DNA, 4 PCR i#F—3P ¥ e AUl
Pho FEHER T1 AR E R, UF STS1 ZEThaE. Wl 3 Frow, 78 STSI1
FEAL RN — DM IREEFI B R P AN IR R R R DU HEYE AN B, IR 1 RAR AR 4y

WA sts1-3 Al sts1-4, #4440 SEQ ID NO.8. SEQ ID NO.9 fil7~. A,

sts1-3 RAGKSEAE STS1 BF gt X 28 2 4P BTN — ML HIR; stsl-4 KA
R JEAE STS1 ZEMHRIDIX 5 9 4ME T R AL TR ALK .
L 4
STS1 ZEF RN F RS

STS1 FPH BAbR AR M -, FEASEHEGF, B Pst [ Al Sac T FR#IME:
fit )] p)CMBIYA1300, ##F SEQ ID NO.3 il SEQ ID NO.4 ¥ ¥\ & B 5h 1
[ 85 A= 8 STS1 H 4h X4 63K, %t SEQ ID NO.5 . #EA
pCMBIYA1300 f#) Pst I #1 Sac I fi s, XTEAFIHATEEVIANT £x. ARG
UNSitifg] 3 BT i L IR V3R A5 KRS STS1 HLAMNRIA FI RARAR L I Rt iR, F
FEREI T1 AN EE, WA 4 PR, ERARE sts1-1 1, D N HANEIEE,
A 22 JG 3RAT I B TR B MEAEAR R T 6 1

gr BT, AR WA I v B R R K g 4R VAT STST IS Bl H IR P
PR BEmEshk, SEGRGIEEDIREEER, INMSFSEEATHRR. ™
LRV TR R B IR, AR, HEANFAERERGEKE T
Yo AR BH S AL AR R 12 4 o i R DA B e T2 ik DR 7= AR AN B 2R 9o 2R
SLE MR R T LERAT R BRE, X ARSOKEE A HE R X

PA_E BTk SEJE AN ZE3E T AR W S LA st 77 2, iR B0y BRI 40,
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{EL AN RE LA T R A6 A A L RING B RO BR 1) B =448 tHAOAE, X T A4k
REERARN Gk, AR AR IR BRI ATSE T, e n] DM A T AR A
ok, XL T AR B ORIPYE . BRI, AR B R B OR AP Ve L 2 AT e
BRI RN
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