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GS3 Protein Lacking OSR Structural Domain Function
Positively Regulates Rice Seed Size

GU Yu-juan, LIANG Da-an,HAO Tian-qi, GAO Qian, LIU Lei
(School of Life Sciences , Huaiyin Normal University, Huaian 223300, Jiangsu)

Abstract: Grain size is an important factor affecting yield production in rice. GS3, as the firstly cloned grain
size gene in rice, mainly functions in regulation of the grain length and grain weight. GS3 protein contains OSR
(Organ size regulation) domain at the N-terminal and Cys-rich domain at the C-terminal. There are four main
natural variants of GS3, namely GS3-1 to GS3-4. GS3-1 encodes a full-length GS3 protein, GS3-2 encodes a
protein with one amino acid missing, GS3-3 abolishes full-length GS3 protein (associating with longer seeds) ,
GS3-4 only encodes the N-terminal OSR domain (associating with significantly shorter seeds). Up to now, the
GS3 variant type encoding only the Cys-rich domain remains yet identified in the natural populations, and the
consequence on seed size also remains unclear. In this study, by deployment of the CRISPR/Cas9 genome
editing technology to delete large DNA fragments by two target sequences flanking the target DNA, we
generated a new mutation variant gs3-5 that encodes only the C-terminal Cys-rich domain. The gs3-5 mutant
showed increase on seed length and thousand grain weight, thus indicating that the OSR domain is necessary for
the GS3 protein to act as a negative regulator of grain size. Collectively, these results provided a reference for
further analysis of the regulation of the OSR structural domain on grain size and exploration of new breeding
improvement methods.
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IKFE (Oryza sativa L.) 21 A F R EREEY
Z— L m e R RKFEE M AR FE HR. K
iyt i T R R BRIk B — R A . R TR
ESRPRE RN IE AR G, DRI AT RE K /N5 25 7K R
o FPRL R/ NRR RLTE R E SRR R e . PR
I, 7E5> T b R KN 82 GEAGS
MAPK {55 12 %= - PRI AR R G5 &
R TS5 A 5 oK OV i sk e K R e K6 2
JZ R A

G HE OGS Rl b R EEAEH,
S5y —FIEREE LR, FL,GEMAMK
W9 — BRI AE K R B REN#UE? . GEAW
o By 3L, LY Gy W LRI 454
R, S 2R R LD

KRG, Fan SE 4] FH /KL & F Chuan7 AR
B i Al Minghui63 #4) 82 3T 55 5L D R BFAA, Bk b
SRR 1Y Gy W GS3, AT DLl ks 8 Frk 4
80%~90% MY FTUAL T GS3 FH I gt —1~h 2324~
IETR ZH R B IR 1, 14 8 1 R A N s A

YIReA BI85 8% B RN 4549 85 OSR (Organ size
regulation) 1 C %t A9 Cys-rich 25 #4435 . 1 — 2|
DR A T GS3 IE R P9 43 Mt , 45 R 22 B GS3 3k
R 2 B4 5 4 Fh 3 SR AR S 288 43Sl s 44N GS3-1
Z GS3-4%, Hp, GS3-1 44K GS3 2 1, krki
R/NF B g v K B, AR 3 5 FP 4 Zhenshan97;
GS3-2 KL AE 3' AR I dffi A 3bp , 5250 4 i 110 5 11 o4
AL KPR/ M IR A8 3 AR
Fl A Nipponbare ; GS3-3 4 it (19 575 55 43 21 bt 2 iR 1)
T TGC 2878 M 12051 TGA , i U EE R
PERTLZ AR (R T 178 AR ) , AT 3 A N ity 1Y)
OSR 25 5% Bl . C i i) Cys-rich 45 ¥4 38 5 4= Bl 5%
R B AR AR A Fl R Minghui63 ; GS3-4 78

RS T T Il 357bp Ab 2R 1bp, SRS, (L IE
it N %t (1) OSR Z5 A 358, K kr R B Ryl J 103
iAo Chuan7¥ (] 1) . FiRis &% GS3
JHEKERL AN, 3 H OSR 45 M 355 J2 % i oA — A
T T R FEVER , B OSR 45 M8 & GS3 f7 K
W NANSF WS G

AR e H Izt
Variation type Representative variety  Protein structure
7 72 97 231
GS3-1 Zhenshan97
7 72 9 232
GS3-2 Nipponbare
7 54
GS3-3 Minghui63  — < OSRN
7 72 97 120
GS3-4 Chuan? A =

18aa

I BT BT ORI B S ZERR RN 5 1 GARHER R R 250 5 1 1]
The number above the graphic indicates the order of the amino acids in this domain; The white diagonal boxes indicate the missing amino acids;

The same as below
E1 GS3ZEHBAEREBEWREE

Fig.1 Schematic structure of the natural variant type of GS3 protein

CRISPR/Cas9 FE[N iR I PREURZ EMIN T A S miBR 5L N D BESS F s 450k . A

Sk HEL ) 1) R s TR 2 B 5 A st A% e R R IE T R
T AR, CRISPR/Cas9 % [H 4 i AR HAT #
PR B R AR, BT AE R IT KA /)
255 2R A BN AT RS PR PR R |
AT 2H DA KL TR i A A SR 0SS TEAE )
A S AR TR A DNA BUEE R 24 32 2228 i 41
M N A9 AE TR P8 K i 3% 32 (NHEJ, non-homologous
end-joining) #ATIER , X FME K Iy LAEAE B 14
BULMMZ AT PR 1Y B S 4, DT I8 21 5L DK ) R
T iy H AR SR, BT R 5 A s R U =K
77 HE A A ESOM R A B R H AN AR A% kA

RO R B IE 741, 7] LL7E H BR DNA 751 ()
WA 4 50 38 1T 5, DLk 208 B bR 7 50 10 B 1
B,

L BT, GS3 8 AL KT e st e KTl
BHVE 5 AT TR K AR ARE /IS I 5 15 B TR fif
Brive, GS3FENAFTE AP EZ A T A3 B X,
O35 R G 4 K A GS3 A H 2 it OSR 4% g Ja
) GS3.2, I H GS3.2 55 GS3 35 %+ P HlL '5 Gp W 3
RGBIAHEAEF" SR, 62k OSR Z5 38 i g 1)
GS3 £ IR AEFRLA /N 19V FE R A i ot
MBS R WA E . ASBHF 5% 1) ] CRISPR/Cas9 £ [l
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AR T GS3 BRI PN R gs3-5, UERH T 62k
OSR Z5 #4385 D RE 1Y GS3 & 1 1E [m) W45 AK R kP K
INo WFFEEE AL — 2 3BT T OSR S5 by 3 4 FF
BRI TRFEVE R, I HA R I RO ] 56
KRR B I Ji Dy R AT 52 sl 2 B ol o s 4 R 1L T
2%,
1 #MREFZE
1.1 AR

AWFFE LR AE 11(ZH1) AL A2 AR, JT
GS3 KK ik . ZH11 1 GS3 KK B 7 g T
GS3-2 B2, BN AE GS3 JE[H 3' K S i A 3 bp, 2E
FIIRE R Z R . 345 10 56 I 4 8 5 AR M BT
2021 4F- 1 2022 4F- Ffr A T ¥ B Ui 31 2 Be A= 1w Bk 42

ATG,+1

GS83

Target 1: GCCCCGGCCCAAGTCGCCGCCGG. +15~+37

PAM

Target 2: CCGCGAGATCGGATTCCTCGAGG, +93~+115

PAM

IGREN o R K= NN T = SO 5 S R
T7 253 H7 19 38 4% b1 ) @s3-5 A5 Cas9 2555 L [H]
Jelts
1.2 GS3EREmEHEEE

2 P8 7K A8 £ 4 B 3 (https : //www. ricedata. cn/
gene/) 1 GS3 (0s03g0407400) 1) F& [H F¥ ¥ , 1¢
CRISPR-GE M (http: //skl.scau.edu.cn/home/) 5 11
— X HE 43 5 “GCCCCGGCCCAAGTCGCC
GCCGG” fl “CCGCGAGATCGGATTCCTCGAGG”
(F2) . i B A T =, A 2 22 0 5 O I8
# 4 pYLCRISPR/Cas9Pubi-H |-, FfF] FH %5 438
514 SP1 #1 SP2 HEAT P Ak . Fr I (4 51 4
SP1 1 SP2 1 e 5% 4 i A W RHEE AT BRAA /6 A
FARG WP 90402 1 s .

TGA

HREHER TR SUTR HIZUTR IR EHER R SANEF, EHAN BT 1 B AL LFIRN S T s PAMAIRE Casd A RS S L0

Light gray boxes represent 5'UTR and 3'UTR; Dark gray boxes represent 5 exons, black lines connecting exons indicate introns; PAM represents

Cas9 protein complex binding sites
B2 BEFIEUERFR

Fig.2 Target sequence and location information

x1 s¥M3l%

Table 1 List of primers

GBS 5151 (5-3") Hi%

Primer name Primer sequences(5'-3') Application

SP1 CCCGACATAGATGCAATAACTTC RNl
SP2 GCGCGGTGTCATCTATGTTACT

gs3-F GATCATCTCCATTATCGGAAC GS3 AL i 2 553 Hr
gs3-R CGAAGGAGTATGAATGGTAGTG

MI3F TGTAAAACGACGGCCAGT B B A
MI3R CAGGAAACAGCTATGACC

pGADT7-GS3-F
pGADT7-GS3-R

pGADT7-GS3.2-F
pGADT7-GS3.2-R
pGADT7-GS3-5-F
pGADT7-GS3-5-R
pGBKT7-RGBI-F
pGBKT7-RGBI-R

GGAATTCCATATGATGGCAATGGCGGCGGCGCC
CGAGCTCGTCACAAGCAGGGGGGGCAGC
GGAATTCCATATGATGGCAATGGCGGCGGCGCC
CGAGCTCGTCAAGAAGTGGTGAGAATGATCAT
GGAATTCCATATGATGGCAATGGCGGCGGCGCC
CGAGCTCGTCACAAGCAGGGGGGGCAGC
GGAATTCCATATGATGGCGTCCGTGGCGGAG
GCGTCGACTCAAACTATTTTCCGGTGTCCGCT

T7 TAATACGACTCACTATAGGG

MK pGADT7-GS3

AR pGADT7-GS3.2

WA pGADT7-GS3-5

3 A pGBKT7-RGB1

[ 1A PCR %5

3-AD AGATGGTGCACGATGCACAG
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1.3 7kf5 DNA.RNA fJ32EUF cDNA I & X

Z: I TIANGEN [ 48 9 5 [F 4] DNA £ a5
£ (Cat.#DP305-03 ) Ui I 1542 H ZH11 AL K iR
4 Hi DNA., 2 B TIANGEN £ b 22 ) A 1) i
RNA #2712 (Cat.#DP441) Ui B 2 UK #5 4
T 5. RNA. £ 1 TaKaRa ) PrimeScript™RT reagent
Kit with gDNA Eraser (Perfect Real Time) S 4% 5%k
& (Cat#RR047Q) Ut 545 B /KA cDNA.,
14 ERGEKBETREILN

PR AN 5 | 4 gs3-F Al gs3-R(F£ 1), LU
GS3 KN 4B 5 AR B DNA AR, #1] ] KOD FX
DNA R4 B 1 GS3 45 XA B . PCR LI %
.94 CHIAE1E 3 min; 98 °C 155,57 °C 305,68 C
1 min, 35 MG R ;68 CAEfH 10 min, F1JJH gs3-F
gs3-R X} PCR yZ“ Wy i 7 15 I 647 58 A8 15 4 43 At o
XTE2lA S AR R PCR ™ Wik — 5 8 H2: T Ak, Rl
i 5[4 M13F FTM13R X B o [ i 4 710 e BH aff 78
SEA, EREIYTINE 1R,
1.5 BEWRZHEHE

HR4E GS3 LK CDS ¥ 9456 2 robA s e i
BE A AR ] S AE , 3 2 3K A4 OMIGA 43 ATk it 51 Py Xt
pGADT7-GS3-F/pGADT7-GS3-R . pGADT7-GS3.2-F/
pGADT7-GS3.2-R . pGADT7-GS3-5-F/pGADT7-GS3-5-
R.pGBKT7-RGB1-F/pGBKT7-RGB1-R(F£ 1), 31U
JKF# cDNA N4, F] FI KOD FX DNA %443 5]
P14 GS3.GS3.2.GS3-5 M RGBI . i FBRHI4EN)
it Ndel I Saclfigv) B i v BoR gk 4, I 1 T4 % 42
Wt A T SO 5 B o 7 W e AR I TR
JEZ A0 DHS o, A TS MR B AE 1 2-Y T OF
W47 37 CHiFR . FIHG 9 T7F13-AD (£ 1) % 5L
e BEUES T PCR %58 P
1.6 BEWHEIR

¥ & 4H i ki pGADT7-GS3 . pGADT7-GS3.2.,
pGADT7-GS3-5 43 5 pGBKT7-RGB1 4 i 1 Ji%
Z AN, TR A Wy ¥ 51 Uk A1 78 SD/-Trp/-Leu
EFRBERIRE I |, T30 CHAAR S FRA6 0 B 1 55
5d, Z@ETE K. PEEUSD/-Trp/-Leu B S5 B RIS %
FE b v B LR TR T X2k SD/-Trp/-Leu/-His/-Ade
BRI FA RS SRS K AR KR L. RS Bk
HX SD/-Trp/-Leu/-His/-Ade 4= 1 it 9 £ 3 75 $£ 70 T
SD/-Trp/-Leu A F75EH, 30 C 200 rpm #E K H1 72
D% 16 h, BB OD~0.6 E1 7R FER R AR KOS .
1.7 RZERKNERE

FEIK RGN | MOKREZEAT 14 Bt T A 1

IR IKAR , TR TR KRR S AR R A B 10 B FH 000
TR RLTE | TORCE BRI AR i b
[T 7 S 2 N YA K YA e A £ e L AR
SC-G) . FEKFFIEAEFA R IE , BERMEEK
R, DL 2 em VB0 SpR Ga AR PR UE,
DLRE A 2 06 3 0 REE DA . {7 Graphpad
prism 8 BN B A 725 5 B T IR

2 HER55H

2.1 CRISPR/Cas9 4748 GS3 HI$B =ik F

HARE AT AR A s B X GS3(0s03g0407400)
55 UM KBRS A R e 4 1 A
B pa 2(1812) o 38 SR B EE e 2k A4, I
FIH B9 SP1 H1 SP2 4 34 55 X, ] 7 I 52 #E 45 [X.

A 58 410 o
2.2 CRISPR/Cas9 %48 GS3 RIT{FFR WM ST
SEBISH

TEHL 10 Bk T, ACHE R g4 bk 2 23l i 44y gs3-1
2 gs3-10, U DNA J DL M B A8, F 514
gs3-F il gs3-R ™14 T, A5 K 2 vk 2 0 80057 505
5N, KR gs3-1.gs3-6.gs3-8.g53-9 Fl gs3-10 K R P~
HE )25 K /N I B AR R ZH T o GS3 R K/
(198 bp) , gs3-2.gs3-3.gs3-4 Fl gs3-7 9 44 i Bt A~ H
—,gs3-ST R B B/NFH R B(E3A) . N
A A 5 A8 S SRR S 41, i — 2 A
PR 181520 /Y PCR ™7 WiE1 T TA 5Ll )5 %% ik DHS .,
PRECATE VR A TEHA PCR A1 B PCR 7= 5
SYRTRAR P AR, PS5 R, 104 T I H
Rk R L 3 Ao AR St 6 AR AT SSUT S
RALKH . Hop, gs3-1.g53-5.g53-6.g53-8 I RAL
ik, gs3-4.gs3-10 WRBRGK, gs3-2.gs3-3.
g53-7.gs3-9 WAEN AR (I 3B) o
23 HERLBGS3-SEHIT GS3IEA AL

=21

R A T S AR Y T GS3 B 111 OSR 4544
W (EEEERRE, gs3-5 RATAMPREL: 57 bp, A
S N A (B 4A) o WS RBH, GS3 E LA
GS3 1yl AF BT I8 X GS3.2 85 1495 GB 3L RGB1
FHEAEF, H OSR &5 #4352 AH B AR T b 250 1
itk — 2 HRIY GS3-5 2 11 OSR 4 My sk D e J 5
SERE ABIFFE L GS3 1 GS3.2 85 FIE g PR B, )
FHBERE A 258 F-Bekall T GS3-5 #5115 RGB1 2 [1]
SETAFAEM EAEA . PUH(SD/-Trp/-Leu/-His/-Ade)
R4 AW, 5 PE T BEAR EL , 6444k AD-GS3-5
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5 BD-RGBI W VEEE FRHGRE R 3E DR K eE R, GS3-5 2848 8 111 OSR Z5 Myl D e Bl 2k .
J10A BdEs (K 4B) . iE— g f A K 45 1 ﬁa?Gss-ﬁtf%‘ﬁlJﬁ%ée 57 bp, A FEFEIL R

7N, SN AL EE , 35 B AD-GS3-5 5 BD-RGB1 A5 R, gs3-5 AR IR F 5T GS3 £ 1 OSR 2543k
EEFEEFER FILEAER (F40) , 28 B2 é%”rﬁ ERYHRAR IR I A )
A 1 2 3 4 5 M 6 7 8 9 10

2000 bp
e P

B
target] PAM target2 PAM
ZHI1; B GGCGGCGGCGCCCCGGOCCAAGTCGCCGUEGOE GOC—/—CTCGOCGTCGACGCGCTCCACCGOGAGATCGGATTCC TCGRGGTACAAT
LU ] GGCGGCGGLGUCCCGGCCCAAGTCGCCGUIGOCGOC—I—CTCGCCGTCGACGCGUTCCACCGCGAGATCGGAT GRGGTACAAT
axd-I Jfi A 2bp GGCGGCGECGCCCCGGUCCAAGTCGCAC (s(‘JGCC—N—(,T(‘GCCGTC(JA(,GC(JLT( CACCGCGAGATCGGAT I ( CATCGAGGTACAAT
A 2bp GGCGGCGGUGLCCCGLCCCAAGTCGCACGUEGOCGCC—I—CTCGCCGTCGACGCGCTCCACCGCGAGATCGGATTCCATCORGOTACAAT
gv3-27 Jifi A1 bp, B9 bp GGCGGCGGCGCCCCGG('C(_‘A.-\G'I'(‘G(_’fi(_‘(3L@GCC—.-'.f—CTCGCCGTCGACGCGCTCCACC(EL’fj.-\fj»\'l'(‘(} ————————— @TACAAT
&z 77 bp GGCGGCGGCGCCCCGGCCCAAGTCGC CTCHAGGQTACAAT
933§ A 2 bp GGCGGCGGCOGCCCCGGOCCAAGTCGCACGUHEGG GOC—/—CTCGOCGTCGACGCGCTCCACCGOGAGATCGGATTOCATCGRGLTACAAT
&z 77 bp GGCGGCGGCGCCCCGGCCCAAGTCGC CTCC @TACAAT
aed-dy gk 17 bp GGCGGOGGCGCCCCGGOCCAAGTOGT CTCOAGOTACAAT
Kuar GGCGGCGGOGCCCCGGOCCAAGTCGCCGUIGOCGOC—/—CTCGOCGTCGACGCGCTCCACCGOGAGATCGGATTCCTCGRGOTACAAT
g.v3-5:| i s7bp GGCGGCG CC——CTCG GATTC——CAGOTACAAT
i s7bp GGCGGCG CC—/—CTCG GATTC—— ACAAT

25364 §fii A 2 bp, B2k 1 by GGCGGCGGCGCC AAGTCGCACGHEGOL GOC—(—CTCGUCGTCGACGCGCTCCACCGU —AGATCGG! TCORGQTACAAT
Ji A 2 bp. B2 1 Iy GGCGGCGGCGCCCCGGCCCAAGTCGCACGHTGOLGOC—//—CTCGCCGTCGACGCGCTCCACCGC~AGATCGGATTCCATCORGATACAAT

837 §1%: 55 bp GGCGGCG CC—//—CTCG GATTC-——GAGGTACAAT
#iA 1 bp, Btk 5 bp GGCGGCGGCGCCCCGGCCCAAGTCGCTCGIEGECGCC——CTCGCCGTCGACGCGCTCCACCG ————ATCGGATTC-TCGAGGTACAAT

g53-8] i A 2 bp, % | bp GGCGGCGGCGCCCCGGCCCAAGTCGCACGACGOCGCC—/—CTCGCCGTCGACGCGCTCCACCGC —AGATCGGATTCCATCHAGATACAAT
#i A2 bp, Bt | bp GGCGGCGGCGCCCCGGOCCAAGTCGCACGITGHCGCC—/I—CTCGCCGTCGACGCGCTCCACCGC ~AGATCGGATTCCATCHAGOTACAAT

B339 461 2 bp GGCGGCGGCGUCCCGGCCCAA CACGUCGACGCC—/—CTCGCCGTCGACGCGCTCCACCGCGAGATCGGATTCCATCGRGOTACAAT
$ A 1 bp, Bk 5 bp GOCGGEGGCGCCCCGGLCCAAGTCGCTCGAIGECGCC—I—CTCOCCGTCOACGCGCTCCACCG———ATCGGATTC-TCGAGATACAAT
853109 4 A 1 bp, Btk 9 bp GGCGGCGGCGCCCCGGOCCAAGTCGCGCGUIGTCGCC—/—CTCGCCGTCGACGCGCTCCACCGCGAGATCG ———————RGGIIACAAT

s GGCGGCGGCGECCCGGOCCAAGTCGUCGUTGHCGOC—/I—CTCGCCGTCGACGCGCTCCACCGCGAGATCGGATTCCTCGAGOTACAAT
A+ 10 MR IEH 48 PR KRB B 157 05 PCR HLIK T, 1~10 435I 13 gs3-1 &5 gs3-10,M >4 DNA marker 2000; B: gs3-1~gs3-10 285 bR RN 25 R &
], 21 0 AR FOREE SUT ), i 0 PRI AT , — RIS , ZH 1 oK R i e AE 1119 GS3 741, 10 MRS 2 ik R 45 LA ZH 11
HEALE 5
A :PCR detection of the target loci in 10 editing lines, 1-10 represent gs3-/ to gs3-10 respectively, M: DNA marker 2000; B: Sequencing results
of gs3-1~gs3-10 mutant strains, red font indicates target sequences, blue font indicates insertion bases, - indicates deletion bases , ZH11 represents
the GS3 sequence of the rice variety Zhong Hua 11, and all 10 editing lines were transformed with ZH11 as the background

B3 g3 RTEGBHRRBUSERSH

Fig.3 Analysis of target locus variation in gs3 mutant strains

A B Ap BD CAD BD 110'102
GS3 RGBIfEE !‘!f{- GS3 RGBI
(GS3-5 RGBI G$3.2 RGBI
7297
653 —;-—_— “"HHI 05533 RGBI
GS3.2
-?2 97 232 GS3 -
— @
GS3-5 —\ GSas o
L GS3.2 o

A:GS3.GS3.2 FIl GS3-5 457N FE IR 3 B o W B P TE VU B FRSERIZ ARG 5 d UL, AR R 1 1 em; C: OD B4y 0.6 (Y15 L) I 77 DU il S 0k
AR 2 dEBL PR 1 em
A': Schematic structure of GS3, GS3.2 and GS3-5 proteins; B: Yeast colonies in four-deficient medium delineated for 5 days of growth, Bar: 1 cm;
C: Saccharomyces cerevisiae with OD values of 0.6 were grown in four-deficiency medium for 2 days, Bar: 1 cm
El4 GS3-5sHBELREAINRERIE

Fig.4 Functional validation of GS3-5 novel variant protein
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2.4 gs3-5 RTEEIFHANEERHIRELETE
TRFE gs3-5 RARKMIKFE L) #i i - DNA i1 7
PCR Y58 , 45 5 R gs3-5 5875 (R B 9 14 - Be W i
INFX R SR gs3-5 AR N i R A (B 5A) .
R 28 S WoR, 5% BA B, gs3-5 R AR AR Bl
57 bp, NG54 (K SB) . [AE, 2T PCR ™4l
¥ 5E A4S gs3-1 1 gs3-6 1Y 44 98 28 K (& 5C,
D). LAZHI1 Jpxf e, R F IR AR (AR R} A
K ORLTE A TR B H SR 2R, St ai R
7, ZH11 R K K 7.69+0.15 mm, gs3-1 ki K hy 8.40+
0.04 mm, gs3-6 ki K >~ 8.47+£0.10 mm, gs3-5 Fi K Ky

e

Ny

B ¢c (JL{L(%LL{ Al \b'l( GOCGUCGGOG

\T
._IH]nhp lIIIIIIIIIIIIIIIIIIIIlllI-IlllIIIIIIIIIIIIIIII|IIII

8.30+0.06 mm, % W gs3-1 . gs3-6 Fl gs3-5 ki K 2k
T ZH11 (K SE), HGi it B 22 5 B % (KI5F) . 5
KA AR EE R SEGE T S AR AR 50 BE 22 R
BE(E5G) . R, ZHI1 TR 5k 24.91+0.88 g,
gs3-1 TRi T/ 26.76+0.62 g, gs3-6 T-KiH N 26.70+
1.23g,gs3-5 TR H 4 26.57£0.48 g, ] gs3-1 . gs3-
6 1 gs3-5 ¥FRL TR E 4 K T ZH11, H 8880 2=
S (K SH) . 7ok, SRR L, gs3-5 1743 BE
BB REORLA DL R Bk i 25 SO i 2 (81 51K
B R AN, gs3-5 Rk i i 2 AR (1 SL) P
W ERARE (K 5SM).

CCGTCGACGCGCTOCACCGUGAG! \'I o (.; CTC
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