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Pri-osa-miR164c55 X 57K #5 Kasalath’ B F B A FInZ L EE I 1L
2V, EWAE, YT, AR, Eha, R, EEK

R IMYE K22 A B2 2 B, K90410081

WE: AR TRBEARZRAERRSFTILIGE A OEARREZ, T ALELNRKELEREN, KA5(Oryza sativa)
‘Kasalath’ 5 2 RAT B 56 Fpri-osa-miR164c R T ARAR A L8-1-2421.8-2-6-1 894+ F I AL W AR F £ 5. qRT-
PCRA=IL B L E R F AT R 77, —F @, L8-1-249L8-2-6- 17 F 8gmiR164c R A Z 5 AR T Fo i FE AR 5 —F
&, L8-1-24=1.8-2-6-149 K F 40 & A& 7 K Z 49447 58 % A M4 (single nucleotide polymorphism, SNP)Fedf A\ /4k %
(insertion/deletion, InDel) R % L4 £ R % £ 7. B 3bdNpri-osa-miR164cF A ‘Kasalath’ & 5| AZ2miR164c4g £ 7
KRk Aa LB R T F T AR R TARPR A LS-1-2. L8-2-6- 14y FHHALIE ) XA T & N LA T —NEZRE.

KA KAGHE T LHEALEE ;) mAESE4L; miR164c; AFE AT F

KRG T F R EEREEY —, 4t
FELVA 12 N TR FEROAFEK (VF B 552017),
I, AE AR 7 S R AR DR AIE KRG 1Y e e R R
Ko KBHIEEAKKEEATFEREER . F
T 75 i B 742 F WK FE AT R s R — AN E
A B RR (DD 3R 252005) . R T ER B IR,
MEAVIRZHRR, AR, EHhESER
EWIN, B I EEE 2 St m, IR AR IR
BB (FI TN 2R 552016); F P15 it st 72
HAG IS AT R %, Bl<g ez, JEi
bV 2 AR BAE AR AL, dnflE U A . BT R
R PE PR (MinZ52017). JEFR1S . ZHARASHIIR |
DNA#15i(Waterworth2£2015) FIRNA [ fi#(Fleming
£52019)55 55 . TR B4R PR KRG P72 A U )
DI F BTG B KA TR . N KR T,
Y& A TR O [R] G R T 1 B i T R U
B SRR T ARG T (B A BHE52014)
ANE S K E R4 K F A R 4R 4R A D JE PE-PA
PRS2 T 5eCI i 124 A 5 Fh s . A&
TR T S IR = A AR Y A R
HHRZ R ERGA)HER, IERABA) S =
b, AR RT3 K (MRFREE2017) . K2 8P
RO R TR A 3 AT VA R AR AT DU E
K Hdr, FITHERANKE R SRS
s B R S B DL SR A b 1 e ik ok 1
(Genkawa%$2008). [ifi & /KF8 & B 7 HIASBIIAR A
o> FHEMEHRR A, NIRRT E el R Fh¥

AP E A BE 77 B ek i P LA A R 5.
AWK, LOX. OSALDH7. PIMT%:3:K %K
fEMrhE AL RE ) B E R (% X H 552008;
Shin%$2009; Verma%$2013; Wei%52015), SuzukiZs
(1992) KA A 5 P w126 21) 22 47 LOX 33 PR ik 2%
HITN it A L. miIRNAW S 5 /KR #0135 1 0018
(R £2015; ZhouZ2020). H i, 43R4 =Bk
/3 M1 (genome-wide association study, GWAS){E /K F&
WAL 2 A DA FT 07 TH A 22 B, 20715 REPR
TV A DU A R R R I R TR 2 S
(single nucleotide polymorphism, SNP){i7 f5. ffi N/
g (insertion/deletion, InDel)fi7 i . 4545 =
(structure variation, SV)A7 & f1$E U1 £ 28 5% (copy
number variation, CNV){i7 555, M AL B 24
MR I B 1 5 7 R B R A X B, N FE R
IR EEAT o I B R R AL TR K .
GWASHIARLEKFEIBUE I M. PRI
K 1 AH OGS (R 42408 DL S miRN A 3 5 R ER L
i1 55 77 TH BB 9T S T E 3 fE (Zhao 552011,
T 12017, ZPtEAE2018), (HAEKFEMFHiEfbie
177 TH AR DA FEARE -

AT TR AT B 3 S pri-osa-miR164c N K
1 ‘Kasalath” ] P > 5848 {4 bk 5 L8-1-2H11.8-2-6-1

ks 2019-12-05  &E  2020-02-22
B EERAREEIE S (31270348 F131671773) R & A K
B LR BB = i i B 1RG0 0 T H (20134486).
* HHER (xclec@hunnu.edu.cn).
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A7, 5E AR BT Re H I R 22 =, B
JEEATHEL T miR164clE = MPRFh PR IA &
7 5%, i A R 2H #O 7 B AR (whole genome
resequencing, WGR), 73 #7 1 ZMJE3E K] (1) 48 A A7 55
RIS AR RSB AE R L R A 22 57, R
IKFER 02 A HE J7 1 53 T A AL AR FH 25 DR
TREHAR M R FHEtbae o3t 7.

1 R57HEE

1.1 EYHR

JK A& (Oryza sativa L.) ‘Kasalath® (Ef 4= %4, WT)
N B3 Spri-osa-miR164c ) 3 Z5 R bk 22 L8-1-2F1
L8-2-6-11 T M+ ¥ F/KFEM T2 Zhou
55(2020),
1.2 FFE AT ER BN &8

Foft 77 (43+2)°CH100% FH I FE 4644 R HEAT
N T2, BARE:AE 2% Zhous5(2020) [ 77
s b RIS 22 R SR SF (2005) () % . LA
JRAR R A FE NP TR, 3K 2 (%)= KM
TR £< 100, THE3RE R PEIE .
1.3 2 RNA1ZEL. ¢cDNA& R KEGRT-PCRA R

i b 5 4= 4 1 TransZol Plantifk 7 &, %
BER SR AL AR U R UK RGP IR S RNA
miRNAY % 5% e B 4% B U vEME R AR VIR A IR A
FHEEL A miRNA 1st strand cDNA synthesis kit (by
stem-loop) M H i BHEAT, cDNAF=Y)H FE 1045 )5
BT -20°CUKFE R A7 % H . miR164cFK ik qRT-
PCR (quantitative real-time PCR)Z;#7% F if M %%

HJmiRNA universal SYBR qPCR master mixiff] &,
RN F 10 pL, RMFEF H95°C 5 min; (95°C
10 s, 60°C 30 s, 72°C 15 s)x40ME¥r . PCRZ M
J&, RH65~95°C. LA F0.5°CiEAT ik th 26 4>
Mo BT A R B 2 6 8 EPCRAF &5 (PikoReal
RT-PCR system, Thermo Scientificy & )#E4T, i<
SIM) LT o 3 IR A 2R KT 274 T vk
T, WESRKAEYFEE B3R RER.
1.4 ERFEESNF D

KFEFF AR G, B IR A KRB R 1)
W, HAR . 22, mEE FRALZURE T M1
MR 2257 2. KA 510, A A A st
L R BUKFE ‘Kasalath’, ZRAZfA KK RLS-1-2F1
L8-2-6-1 ¥ 11 & Ja & 77 AR AT B 1E 5 M A
IR &1 g, ARG G, Tk EEESR
mnEAEY) A 7], £ENluminaHiSeq 30009 71 & #E47
BRI H =W 73 4o f5 ] K readsxf LL 3K FBWA,
W F: B 2% i 51 g reads B 6 7K R < H 24 i 5 P 2
(http://rice.plantbiology.msu.eduindex.shtml), Ml
13 3| 7K 75 ‘Kasalath’ J: K 4 7 5145 & 28 5 LExT
‘Kasalath FE [X] 21, 3515 AR bk R L8-1-2F11L.8-2-6-1
MR HZ 5.
1.5 T-DNAA L 2 BYPCRIGIE

BT Bk F P 53 M 3RAS I R AL AR RL8-1-2
HIL8-2-6-1 [ T-DNAFH AL &1, HH B A Primer
Premier 5% 114 € ffi AL SUIPCREI Y (K 1), 1EH]
IV NEARDNA T H, B 5] Y%t B4 R ZHDN A
FF 31, L8-1-2( B9 v B oK /N2 230 bp; L8-2-6-1

e WS R O EIEY

Table 1 Primers used in this study

ElEZEAR S SIRFHI(5"—3")
L8-1-2 T-DNAF GCTGCAAAGTTAGGGTTT
L8-1-2 T-DNAR TGCCGCCTTACAACG
L8-2-6-1 T-DNAF TCTGGCCGTTTAATCCA
L8-2-6-1 T-DNAR CCGTTCTTCCGAATAGCAT
os-miR164c F CGCGTGGAGAAGCAGGGTA
os-miR164c R GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACTGCACG
U6 F TACAGATAAGATTAGCATGGCCCC
U6 R GGACCATTTCTCGATTTGTACGTG
os-actin F CAATGTGCCAGCTATGTATGTCGCC

os-actin R

TTCCCGTTCAGCAGTGGTAGTGAAG




PR Pri-osa-miR164cFE A0/ 5 7K 75 ‘Kasalath 2 R ZH AR Hi 240 g 1 1974840 819

(TR 18 Fr BOR/NZ9225 bp. R EE R84
YA E] 12 xEs TagMasterMix (Dye)iat 7] &5 #k 17
PCRY 1,
1.6 HENGIt 7

/K AEEF A ‘Kasalath’ (WT) 2 RAZ AP &
L8-1-2F1L8-2-6-1 1+ N T2 Ak Hl Ji5 i & 2 A
miR164cFK ik # L, K OriginPro 9. 15142 i
K%, WT. L8-1-2F11L8-2-6- 118 1. 8] {4 [7] 2 A
TF1) A b 7 B A A 26 ATmiR 164 ¢ 438 5 FH -6 56 2%
AT ER B E T

2 SEIEER

2.1 7k#E‘Kasalath’ 55835 {fckk ZAL8-1-2F1L8-2-6-1
MFMZEUENEEER

N TACAR B 5 0 R T R 2 AR 2 VRN Ff
THERE I EE ARG bR, FIGRERY, £
FAY M IR FEAR R R ZRLS-1-2H1L8-2-6-1 {71
RERL T AR M, HL8-2-6-1 58741 [F]
75 5 3 (P<0.05); N T.224k8 dibf, L8-1-2H1L8-2-
6-1 [T 8 & 00 Al N 82% Al 70%, 2 57 ik 2 (P<
0.05), HH [F] 22 10 Ab B 1) BT AR B -1 K %2 R 78%,
L8-1-25 WA= 71 | 1.8-2-6-158F A= 1 > ] &5 2= B R
B35 N T 24018 diff, L8-1-2F1L8-2-6-1 (1 Fh i &k
o 64%F120%, P 2 7k i (P<0.001),
B AR R P R % R25%, L8-1-245 B A Al > ) 2
SR 3 (P<0.01), TL8-2-6-15 8 £ A 2 ] 22 H AN
BE. K, BIRLS-1-2F1L8-2-6-1% L4 Spri-osa-
miR164ctk &, (AP FH IR FHEteae T 1 5
75, ML8-1-2[ M FHu& b Bt )y m T B AR 2,
ML8-2-6-1 1M Hig b Re J LT B A A
2.2 ‘Kasalath’ 53335 {4k A L8-1-2F1L8-2-6-1FF
HImiR164cFRIZE RG]

N T iR} ‘Kasalath’ 5 848K #k RL8-1-241
L8-2-6-1FhFHr &tk /1 2 7 7 F Wi, FA1HE 5k
SAT T pri-osa-miR164cF N &5 5] 2 T 2R AR K
P& FFhmiR164cRik B R EDL ., F245 3%
B (DIEARZ . N T2 FIL8 difFl -+,
L8-1-2[fimiR164cRIA T B K T HF A= AL, 1.8-2-6-1
[FImiR164cKIA T & = T B A, Q)= AMRTFA
T A FE A i miR 164c i RIS B S & T &
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Fig.1 Comparison of the germination phenotypes (A) and
germination percentage (B) of seeds of rice ‘Kasalath’
and its mutant lines L8-1-2 and L8-2-6-1 before

and after artificial aging
WT: /KAEEFAE A ‘Kasalath®, J51F. *: P<<0.05/K°F- % 7 W3,
s P<0.01FIP<0.0017K -2 4% 5.3 E2 .

ZHMT, HAN T ZHEE MR, miR164cRIAT
B, HImiR164cf)RIE & 5507 hiZ e /1 (18
1-B) R AR I, 1245 55 A 98 = /i i Fi 46
R—H(Zhou52020). {HAFIERHIE, £ |,
¥ Spri-osa-miR164c4 'S8 A ¥ FmiR164cit
LTk, HRABEMRLS-1200F T LWL E T,
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Fig.2 Comparison of miR164c expression in seeds of
rice ‘Kasalath’ and its mutant lines L8-1-2 and
L8-2-6-1 before and after artificial aging

HmiR164cH) KL EIMLT AR, 5L R
FH I o
2.3 L8-1-2F1L8-2-6-1HY B F 2H B A E I T-DNAHH
X =t

FE[R A HE 7 AT 2R B, b X ‘Kasalath® (WT)
(R 7 1), RAR AR F B KA 7 91 A 2 pri-
osa-miR164c /) T-DNAAG AL 1553 A4 T L8-1-21¢)
25 YLt 4k232 063 132 bp A I FIL8-2-6-1K]45 Y
{0425 447 539 bp A, B 2IERFREIX, Z45 R0
33 7 PCRAHTSE(EI3).

2000 bp

1000 bp
750 bp
500 bp

250 bp

100 bp

K(3 L8-1-2F1L8-2-6-14: K 41541 [ T-DN A A A7 s g ik
Fig.3 Verification of T-DNA insertion site in genomes of
L8-1-2 and L8-2-6-1

M: DNA marker; 1: L8-2-6-1; 2: L8-1-2; 3: WT.

2.4 L8-1-25L8-2-6- 1M EFAFFIER 7
2.4.1 L8-125L8-2-6-1EFHAISNPsFIIE[E] X 5
TRERER

Eb X < Kasalath® 2 (R 25 37 41 (1) 25 SR 3R BH (3R 2),
RAFKR KK ZL8-1-2F1L8-2-6-1 I SNPEH &4 7 Jy
3 742 174F013 741 2244, A L8-1-2ff Bl 5k i 46
(transition, Ts)FIEf## (transversion, Tv)% & 535 A
2 687 7T08F11 054 4664, L8-2-6-1 [ 3 1 4 Al 5
HBE S HIN2 687 40011 053 8244N; L8-1-217%
F B o FIE P K B ) 9] L L8-2-6-122 308 F16427,
{HL8-1-2F1L8-2-6- 1 4 i I % 450 R A 480 5 = ) LUAEL
JUT-—50(43 31 82.549F12.550)

2 L8-1-2HIL8-2-6-1 1 SNPsH Bk A5 25 45 1 i i
Table 2 Data of base substitutions in the SNPs of L8-1-2 and L8-2-6-1

TR B =/
T 5 2 4 7 0 e
L8-1-2 L.8-2-6-1 A(L8-1-2-L18-2-6-1)
B4 A/G 1343 651 1343296 355
/T 1344 057 1344104 —47
it 2 687 708 2 687 400 308
i A/C 276274 276 152 122
T/A 305311 305 049 262
C/G 197 021 197 033 -12
GIT 275 860 275 590 270
it 1 054 466 1053 824 642
St 3742 174 3741224 950




28045 Pri-osa-miR164ci XA 57K H Kasalath J KA A Fh T 5 2 40 e J1 A2 4k 821

MR LE 3 R 40 7 51 A A B AN [R], SNPH] 23
=% HEKI AL X SNP (cSNP). & [H i #% [X SNP
(pSNP)AIFE K 8] JE 2w 5 X SNP (rSNP), b, JE[H
M 245 (non-synonymous) [] cSNPR] & Xf A= 438t 1%
PRIRF= A B . 345 R KW, L8-1-2H1L8-2-
6-1 1) [F] L F2 A8 cSNPH i (1) A 7] X 98 38 2 FE
K H B2 95 7015195 4794, R Lt s #
2222/,

2.4.2 L8-1-25L8-2-6-1E F A InDels

InDel B4 \ Bk 26 TEAZ, $8 75 Jik PR 20 1) AN Ar
B ERARIS0 bp AR B/ B H1 4 N B
. Giit s, L8-1-2H1L8-2-6-1f¢InDels¥}
B 605 0291605 0184, i, L8-1-2%: A
ZH 1 A 1 X 4 N F2 A B 2K (frameshift deletion)
4 2434, 536 A\ (frameshift insertion) 3 807 ;
L8-2-6-1 & K 4 ¥ 41 7 Xk N A A ik 24 2234,
Rt A3 7904 . BLAh, [P AL 45 KB, In-
Dels 848 AN{HZELS-1-2F1L8-2-6- 14 $ & 2 7, 1
HAEPIA AR R R A 7 51 i & A
BEOR/NMIA—FE
2.4.3 L8-1-2F1L8-2-6-1% B 455 HISNPsFIInDels
BREGELEHREDHBESR

HE— D X b 2R B, L8-1-2454 i S AR {7
2 403/(1 7601~SNPs. 6434 InDels), L8-2-6-14F
B350 152 36841 776/ MSNPs. 592/ MnDels);
XGRS AE Yt iR I RN 51406, HF A
KA R 0] B 22 7 (El4).

A [ InDel HEESNP

Chr12
Chrl1
Chr10
Chr09
Chr08
Chr07
Chr06
Chr05
Chr04
Chr03
Chr02
Chr01

0 50 100 150 200 250
SNPHIInDel &/

3 L8-1-2H1L8-2-6-171cSNPs ith )-{E[7] X
RAZF SR B
Table 3 Data of non-synonymous mutant amino acid encoded
by cSNPs in L8-1-2 and L8-2-6-1

WIEERREE/A
R
L8-1-2 L8-2-6-1 A(L8-1-2-L8-2-6-1)
A 9 840 9721 119
C 2320 2306 14
D 4688 4683 5
E 4164 4159 5
F 2588 2558 30
G 6181 6177 4
H 3387 3 406 =19
I 4 864 4 854 10
K 3702 3707 =5
L 6126 6141 -15
M 2 803 2802 1
N 3775 3770 5
P 4797 4 808 =11
Q 3047 3017 30
R 8483 8491 -8
S 8216 8204 12
T 6246 6224 22
\Y% 7 662 7658 4
w 1022 1017 5
Y 1790 1776 14
Bt 95 701 95479 222

2.4.4 L8-1-2F1L8-2-6-14FERTERENEMEE
20

WIE B2 MR, L8-1-2 4k 51 X 14
BHRABIEF 664N (R AT, BT 2901

B [ InDel I SNP

Chr12
Chrl1
Chr10
Chr09
Chr08
Chr07
Chr06
Chr05
Chr04
Chr03
Chr02
Chr01

0 50 100 150 200 250
SNPHIInDel &/

K4 L8-1-2 (A)FIL8-2-6-1 (B)4FH (ISNPsHIInDels7E Je i L ) 4347 A K
Fig.4 Distribution and number of specific SNPs and InDels on the chromosomes of L8-1-2 (A) and L8-2-6-1 (B)
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SNPH1443 /M nDel 2848, Hrh3864 LK H & 4= SNP
FRAF (FL8641), 147N F: K A & A InDel 2845 (3193
AN, 1314 A A B R 42 2 ASSNP (Fh4264) 1
InDel 2845 (3£250/); L8-2-6-1114h & T XA
RAFLFFLOS I (R AR FIH), [71 2524 SNP
3894 InDel KA, Ho 13874 K] H K HESNPR
AF($£8054N), 1234 K H R A InDel 5845 (44155
AN, 1414 FEH R I & A2 2 ASSNP (14474 Al
InDel KA (32344, @t —H 73k W], L8-1-2H1
L8-2-6-1 1) FIRFFA SR LA 1 [7] X R AEcSNPs
S0 R IR R A B 43 9 926 18624, HOAR A2
TG LR (5 B 384715 2 5 (B 5); o, L8-1-241

A 1s0r B Wt [ L8-1-2

—_

(=3

(=)
T

HERHHE AN

W
(=]
T

0
ACDEFGHIKLMNPQRSTVWY
(81 GES

L8-2-6-1 1) 51— FE R 7] i T~ G AR AT 55 40 = 1011 ¢
A RASFE R 3 A 1981154 (El6). 3833 UniProt¥
P AT ), X e SR FE R (1) 7y 7 Th g 32 B ATPZE
A AR REEETE . 22 E R/ R R (Ser/Thr) &
IR PR . oAt B TS RS RN, AR
A FE DR D RE AR50 (F4). L8-1-2H1L8-2-6-17E ATP4:
4~ Ser/Thr [ EEIE PE A HAh B (1 SIS 14 25
S bS5 1 2 R O T RE B TR ) A a5 AR, (H
HAEIADL > T IR A LA B 2E R, K, Ls-
125 RASEE R [ 7 7 Dh R = B 2 5 8RR
R, SRR EEa e, 25%
R LB R B, 2 585 T 46 U 25 IR

B 1s0f B Wt [ 18-2-6-1

—_

(=3

(=]
T

HEREHE AN

W
(=]
T

(=}

ACDEFGHIKLMNPQRSTVWY
(81 GBS

5 L8-1-2 (A)FIL8-2-6-1 (B)4rA SNPsZwmht i) JE [F] LR AL 28 Sk e 15 17 A= BUAH bL i % B AR 4L
Fig.5 Changes in the number of amino acids with non-synonymous mutation encoded by specific SNPs of L8-1-2 (A) and
L8-2-6-1 (B) in compare with ‘Kasalath’ (WT)
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Fig.6 Genes with more than or equal to 10 mutant loci in exons of L8-1-2 (A) and L8-2-6-1 (B)
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e L8-1-2F1L8-2-6- 1547 I AN a1 AR A s UK T-45 T 1002 X 1 20 1 T g

Table 4 Molecular functions for the specific genes of L8-1-2 and L8-2-6-1 with more than or equal to 10 mutant loci in exons

AT GEAR A BB
. A InDel SNP  InDel+SNP o Rilil
L8-1-2 0s01g0102000 6 15 21 Z 5l o A it iR
0s01g0102700 0 15 15 AN #E
0s01g0113000 6 9 15 5t BRI REGE TG O, 2 5 5 A i IR B
0s01g0113400 8 14 ATP%E45, 55 Ser/Thr [ IS A 54
0s01g0113450 3 11 14 AN #E
0s01g0114700 8 5 13 ATPZE &, 58 AWM E A X
0s01g0115100 1 11 12 AN #E
0s01g0116200 0 11 11 ATPZE &, 58 AWM E A X
0s01g0116400 0 11 11 ATPZE &, 58 AWM E A X
0s01g0117400 7 11 ATPZE &, 58 AWM E A X
0s01g0117450 3 11 AN #E
0s01g0117500 3 11 ATP%E45, 55 Ser/Thr [ BIEHE A 54
0s01g0123900 0 11 11 R B0 79, Ser sk 14 B 1 71
0s01g0124200 2 9 11 Ser & [ FEAM 571
0s01g0124401 4 7 11 Ser & [ FEAM 571
O0s01g0127000 2 9 11 H5WET8E, I 5 EAGE RS AT K
Os01g0127100 0 10 10 AN #E
0s01g0137250 1 9 10 ATP%E45, 5 Ser/Thr [ BEHE A 54
Os01g0137266 3 10 AN #E
L.8-2-6-1 0s01g0100200 10 9 19 AN #E
0s01g0100300 4 13 17 Re S IMALER . SR Faia, SRR R ERE TEA %, 1
FT Bk L, R4 A il i 1
0s01g0110700 4 12 16 A W BRI 2 FIRE, 155 =R 8
0s01g0113700 4 10 14 ATPZE &, 58 A E A X
0s01g0113800 0 12 12 ATPZE &, 58 A E A X
0s01g0114100 2 10 12 ATPZE G, HEAMBEEA X, e 52 Me &
0s01g0115750 3 7 10 ATPZE &, 58 A E A X
0s01g0115900 4 6 10 ATPZE &, 58 A E A X
Os01g0116800 0 10 10 ATPZE 4, 5 (1 Ser/ Thrifi i A 5%
Os01g0124550 0 10 10 AN #E
Os01g0134200 0 10 10 AN #E
0s01g0136800 1 9 10 ATPSE 4, 5 (A Ser/ Theifi Mg i G S 24 &
Os01g0137200 1 9 10 ATPZE G, HEAMBEMEA X, e 525
Os01g0137400 4 6 10 ATPZE G, HEAMBEMEA X, e 525
Os01g0150950 2 8 10 AN #E

BB BRI 45 TTL8-2-6- 1RFAT S8 AR S K ¥ 43 T
IRELENE MR, BE 4G, BEE, =R
BRI SN [ 5 2RSS 555

3 iTig
IR ARG 3 77 B Ak R 42 B L 43 T WL F

—H&ZEY. ER TR RS, A8 SOKEE &
HORAANE RZM 75 778 B B DK R i1

S, AEBEAEA TR, A AOKRE SR A
BRAMTRIBAINE R IERL . DA 5 1
BB R KRS AT e (B _E SR K B 1987)

Gao%5(2016) R AL I8 J7 s S 1 5 8 1 A Ik i
JORAE i S 2 A7 22 S ) AN [ % S8 /K R 1 v ik
BANE, BON AT REA DR AP M TR T R B PR %
LA FRIER; te4h, SDNAS B E AR &
F. 5 KA S I LEAZR [ (late embryogenesis
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abundant protein) =5 7E fiff ek i 14 A1 R Fh 7~ o 1 B 2
. RRAERR PSRRI R0 5 R
KGRI A ABE U BT H T M AR SR A
e o A S, AR T YRR )R iy (Petla
4£2016).
‘Kasalath’J& TRV R & A aus B2 73 4% 35
et b, 55 RSP AR LA 1R i R 18 4% 22 57 (Garris 55
2005), B R, FiR. B R MR, 5
CHAHE —FE, & —/N R R A BEUR M o 4
#H(KanamoriZ$2013; Sakai®$2014). {EFRATHIATHA
TAEH, PA‘Kasalath® 7 @7 4 2UN 2 4k, dlid 4«
M HE A G958 S pri-osa-miR 164 cF1 FRAZ ARG % |
IREF, KRBT — LR R (552013,
Zhou%$2020). Zhou%:(2020){kiE, ¥ Spri-osa-
miR164c3RTG I AL R RR R LA-1-3-1F1L6-4-4-1, B
semiR164cid Fik RALEK, ok AR ENFTIE 2
N T ZAK8 diIFhT-, miR164cH A B M B
FREMMN T EZAS AR A RFP T BiFHIPTE
b B8 0 0 S5 S5 A T A b, DRI IA AmiR 164c¢
(P21 ORI KRG I ST Ei 2R 1. fEAR
WEFEH, Toie e B A AL e RAS AR BR RLS-1-2H1
L8-2-6-1/1 ¥, miR164c) R ik &2 N T2
B JE AT T AR, SRR N
MR L BT, 5Zhous%(2020) ik IHE 145 R — 2
B2, TR RZUF T8RN T EMF T, L8-
12\ miR164c Kk E LT B AR, 518-2-6-1,
L4-1-3-1F1L6-4-4-1hmiR 1 64¢ 3 1k & i T8 4k 7
TR 2 5, UEIIAELS-1-2 (R 1, # Spri-
osa-miR164cA G INmiR 164c )R ik &, 5 TEA
FF ABEASE E R, TEAFZ AT, miR164c
Ik B FICHILS- 128 T (Pt E A e J) i T B A=
A1, miR164cFik B I = 1L8-2-6- 1R T Pt Z 1At
IHETEF AR, 25 UE I miR 164cff) ik £ il 4%
IKFEFP I B STEAGRE ST EER b, % Fpri-
osa-miR164c i) AR RZFFF HImiR164c KA &=
1% e T U AR Y, AH SR AR RLS- 12/ F T TE 18
LS, HmiR164c 3R IA & K T B A4 8,
DA IR HE D, miR164c )ik i) 58 AN 52 Flosa-
miR164c LRI AR By e 5 (R 520, I8 W] Be K Npri-osa-
miR164cfEL8-1-2H1L8-2-6-1 {1 £ K 41 b4 A7 A

ANTR], B 2 35 ] 4 (1% & ) R 5 IR R s HE O 22
S, AT X P S AR R PR 5 A miR 164cRak 1 4%
FEAERFER M, miRNAKIAEY & SRR & H g
i FL K] (microRNA gene, MIR) {15555 . B 5% Ja Bk
(precusor) il .. miRNAFEME. MAZ A ¥ H %
RISCIE %1% 2 AT (Yus2017), 1] 550 3% e
AR R Z AR AT e BmiRNA R IE B2 57 .

BRI H BN P iR, B S pri-osa-
miR164c{ T-DNATELS-1-2H1L8-2-6-1 (K4 A7 s
HILE BL A () BG [X, {HL8-1-27E25 Yefafh, TiL8-2-
6-17E45 Jetafh, HPHA TSR & & K 41
SNPHInDel RABAFAE 23 2 7, A& AN e T
X 3ERr A RAR LR Je H AR [F) LR A R R A =)
B AN AEVE B R, X 22 e 5L A
(4> T Dy i £ 25 EFEATPSE & . Ser/Thrik 134
Pt AR Ath R 1 O PR S 20 |

BRI L, FK R 7P 22 Ak B8 0 BLFT-3% 71 ()3
AR — NN ERNEO R NS RS TR,
HMIR L R 5 NP2 AR 11 35 TR L SNP AT InDel 48 S 41 5%
(1) 5748 3 K AlmiR 164c ) 2 7 RIE ¥ g S 5 H
Wi o AR SCRIF 5 5 RN TG AT 7S 5 Rl B AL e
JIECR T R AR AR O 1) O B TR DA R ik TR B B
PR 22 18] ROk ELAE A R 4 B 3t T SR
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Pri-osa-miR164c transformation induces genome variations and
changes in anti-aging capacity of seeds for rice ‘Kasalath’

GONG Xian, CAO Lijuan, ZENG Ya, ZHOU Shiqi, HUANG Kerui, ZHU Miao, JIANG Xiaocheng*
College of Life Sciences, Hunan Normal University, Changsha 410081, China

Abstract: The application of genetic engineering will be an ideal way to improve the anti-aging capacity of
seeds. In the present study, the results of artificial-aging test for seeds indicated that there were significant dif-
ferences among the anti-aging capacity of seeds of rice (Oryza sativa) ‘Kasalath’ and its agrobacterium-mediat-
ed pri-osa-miR164c transformed mutant lines L8-1-2 and L8-2-6-1. qRT-PCR and genome resequencing analy-
sis showed that the expression level of miR164c¢ in seeds of L8-1-2 and L8-2-6-1 were lower and higher than
that in the wild type respectively; on the other hand, the transformation of pri-osa-miR164c¢ led to a large num-
ber of single nucleotide polymorphism (SNP) and insertion/deletion (InDel) in genome of the two mutant lines
and the mutations were significantly different with each other. Therefore, it is speculated that the differential
expression of miR164c and genome variation induced by pri-osa-miR 164c transformation may contribute to the
difference in anti-aging capacity or vigor of L8-1-2 and L8-2-6-1 seeds.

Key words: rice seed; anti-aging capacity; genetic transformation; miR164c; genome variation
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