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Enhancing Salt Tolerance of Rice by Knocking out OsEILI and
OsEIL2 Via CRISPR/Cas9 System

MO Tianyu, XU Shanbin, ZOU Detang, WANG Jingguo, LIU Hualong,
SUN Jian, JIA Yan, ZHAO Hongwei, ZHENG Hongliang

(Key Laboratory of Germplasm Enhancement, Physiology and Ecology of Food Crops in Cold
Region, Ministry of Education, Northeast Agricultural University, Harbin 150030, China)

Abstract: In order to breeding salt tolerant rice varieties, a target was designed to simultaneously knockout
OsEILI and OsEIL2 genes in rice variety Dongnong 427 by using CRISPR/Cas9 technology. Five mutant plants
were obtained in T, via PCR and sequencing method, one of them was double genes mutant plant. In the T, mutant
lines of this plant, four double gene homozygous mutant plants without T-DNA element were obtained. Salt toler-
ance experiment in seedling stage and agronomic trait analysis at maturity were carried out in T,. The results indi-
cated that after 200 mmol/L NaCl solution treatment for 5 days, the fresh weight and the dry weight of mutant plants
were significantly higher than wild type plants, the Na® content in shoot and root were significantly lower than wild
type plants, however, the K* content was no difference with wild type plants. After recovered for 7 days, the seed-
ling survival rate of mutant plants(75.0% ) was significantly higher than wild type plants(8.3% ). The main agro-
nomic traits didn’t change significantly at maturity. In summary, this study improved the salt tolerance of rice varie-
ty Dongnong 427 by using CRISPR/Cas9 technology, and provided a theoretical and material basis for the cultiva-

tion of salt tolerant rice variety.
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a3 30 AE AR Y 0 2R BT L BRI
BRCR R TR SmBEE S EUEREE
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D7 A Y o BTt FHAAE 5 Tl 75 Y S5 [l i 3
T LR E AW E  JEg, 2RE A Y
6% 1) it il 57 b F 422D TR E L L B
0. 36 42 hm®, & 42 [ AR A TR
4.88% I LIEHE 19 MRS

IKFE (Oryza sativa) M FEREEYZ
— RERA M A D URRCE EED Y, K
e — P ER BUBHEY) T Z i 5 2 S 20" &
ZURRRET DR, B KR R B o i
IKFERR PR KRS & ) — DS H AR, ARk,
IKAETH E 2 A AR 2 26 k38 AH OC Y JE X B v B,
OsDST ., 0sSOSI ., OsHKT . OsWRKY13 . OsSNACI . Os-
MYB [ OsNAC %7 OsEILI 1 OsEIL2 3 24
FAJT EIN3 TEKRE rh (9 [a] 95 P, — 3% 18 g e S A
T Yang A=118) BiF ,OsEIL] BER A 4=
FBUKFIARAE RN CIREERE, OsEIL2 FER 5878 J5 /KA
JRZFR AR R X S BRI, HUAh, OsEILT Rl OsEIL2 %
25454 OsHKT2 ; 1 35 31 EBS ( EIN3-bind-
ingsites ) X B8, fl£ #F OsHKT2; 1 R %5 5% | OsEILI
M OsEIL2 Fe K 5878 J5 25 30 OsHKT2; 1 B H 3Rk
TR DTk 38 T AR X B B - WA, T
MoK R SR

CRISPR/Cas9 H{ A 24k ZFN H AR FI TALEN £
AR Z 5 B 5 = AR I 4 B B RN CRISPR/
Cas9 F 4 HH sgRNA ( Single guide RNA) il Cas9
( CRISPR associated protein 9 ) #Z i 2 /37 #4 B, ,
Horr, sgRNA J2— > HA S 451 19 B4 RNA | i
TR 7 51 R 32 Cas9 B BRI I AE FH , Cas9 J&—
PRI PR A% R N D), A RuvC AT HNH 2 TR
Mt 25 1) 358, 43 53] 62 2 U0 %] DNA 1E B 8L 19 45 1
Cas9 % 1% [ (1) 1R 591 5 25 8 #% 24 PAM ( Protospacer
adjacent motif) , JF%) 4 NGG, Cas9 7 53]5] PAM i/
RZIFSTEH B 3 3055 4 DI AEAL 1 B DNA
RURE T4 DNA BURE W7 24 J5 23 filk & 25 W A 11 [w]
PR 4H (HDR , Homologous direct recombination ) &4
AN ] P58 K vy 1% 4% 15 %2 ( NHEJ , Nonhomologous end
joining) , Herpr, [F] 5 H 2H 46 52 25 5 BOIEL (1948 A 8K
Bt R [FIOR v i #1852 25 5 B0 56 1 47 AL B ik
2R, Tk B BE PR R g H i 2

HTif , CRIPSR/ Cas9 5 R O & 7E Z R /R b i
FENEF, WK ARG 72 N R

KB e S AR KRG T, Wang 25 )
CRISPR/ Cas9 H AR X /K H 3 1805k 4 24 AH S HE A
OsREC8 .OsPAIRI ,0sOSDI F1— /> P IR 7 S 3L [H]
OsMTL AT RiBR I35 A5 T KRG JoPE B i 5 18, 52
BT 255K AE F, Ze B PRI 2 . Tang 552 R
CRISPR/ Cas9 HAR MR /K A5 # B5 Fiz fm AL A Os-
Nramp5 B T KRGS ES T & &, Zhang %
CRISPR/Cas9 H AR AR K FE OsRR22 K& [H3R45 T i
AR VRS (14 KRG AR IR

AT LIRS 5 Fh A A 427 A 648, I
CRISPR/ Cas9 $7 A [F] A X i £ 7 A4 FE K OsEILL FN
OsEIL2 47 @R AR A it S PR3 &5 (R K R 28 28 1
AR, ARG R M T IR A R AR AR

1 MRAGEE

1.1 RIEwr

AT VIKERE S Bl AR A 427 M58 A1 k) iR 5
FiF BB K FT B ( Escherichia coli) [ 7% Machl-
T FIR W H ( Agrobacterium tumefaciens ) B2
EHA105 #70 [ - 5 v A= 9 F AR BRZA &, Prim-
erStarGXL . Bsa | &R N VI H NEB 2\ &) , T,
DNA ligase W H EAY) (K ) B RRAR], 5% H
# 1K pYL-U3-gRNA . pYL-U6a-gRNA #l pYLCRISPR/
Cas9-MTmono BT Hi A R Al R2E X HE G B 1=
e
1.2 BRI RBEEE

485 1811 . 7 RAP (https://rapdb. dna. affre. go.
jp/index. html) 448 T 48 OsEILI (050320324300 )
F1 OsEIL2 (0s07g0685700 ) i [K ¥ 1], )3 41 e X % BR
OsEILI F1 OsEIL2 (/) CDS J3 5 715 32 15 (R A AL
K, #] F§ CRISPR-GE 7£ £k T. .44 (htp://skl.
scau. edu. cn) P AE OsEILI Fl OsEIL2 FEPEET 5' 0
14 ey JRE T Xl T — A R A, R A4k 5 1)
JEA , AHFSE el FH 00 T 5 1 03 R G IR T T A A
WHAGRAR G (FEL),

S8 Ma 255 IR0 ik A T aR AR 2

ek i & 8 A B B B Sk 51 R (100
pmol/L) B 1 wL 4, 1 98 wL 0.5 x TE Buffer
e % 1 pmol/L,90 °C 30 s 5 E = IRAHIE A,
WAL RN

gRNA Fh &l a5 R FHBEUIEHR KOS XU
K% pYL-U3-gRNA A& b W AR (10 pl) .
pYL-U3-gRNA 1 pL, iR KJFHHEEL % 1 pl,10 x DNA
pl, Bsa 1 R & M W U]
(10 000 U/mL)0.5 wL, T, % % (400 000 U/mL)

ligase Buffer 1
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OsEILI = OsEIL2 3 1B 7 K AG ot 3k

0.1 pL,ddH,0 6.4 pL, W FJF:37 C 5 min,
20 C 5 min, 3t 5 MEIR, 1.5 wl B P=I7E R
PCR #iti, ] E3F5 19 U-F R 5 149 gRNA-R 47
—42 PCR 48, ROBVIAR R (10 pL) JEHELF91.5 ul,
5 x PS Buffer 2 L, U-F/gRNA-R 314 (10 wmol/L) 5%
0.2 pL, dNTP (2 mmol/L) 0. 6 pL, PrimeStarGXL
0.1 pL, ddH,0 5.4 pL, W FEJ¥.98 C Tl A8 Pk
2 min;98 °C 10 5,60 °C 10 5,72 °C 20 s 3£ 25 MEH,
H 1 %8 PCR =B 20 f5J5 B 1 L i, H B
MBL 5l Y EAT5E 2 % PCR ¥ 8, = Wi fk R
(20 pL) FBEJSH—%E PCR 724 1 plL,S x PS Buffer
2 pL dNTP(2 mmol/L) 1 pL,BI'/BL 54)(10 wmol/L)

£ 0.3 plL, PrimeStarGXL 0.2 plL,ddH,0 12.2 uL,
TR .98 °C T2 M 2 min;98 °C 10 5,60 C 10 s,
72 °C30 s 25 NMEI, BEHHEE R HL Uk A DU PCR
P VIS DR ¢-RNA iR &,

CRISPR/Cas9 ik 2 . ¥4 — %8 PCR i 1l
o= ) 75 [ 3 pYL-CRISPR/ Cas9-MTmono # 4K, 2
MKZR (15 pL): % PCR IR I F= 4y 2. 5 L,
pYL-CRISPR/Cas9-MTmono i k7 0. 6 wL, Bsa 1 #%
FRINUIEE 1 pl, 10 x cutsmart Buffer 1.5 pL,ddH,0
8.8 wL,PCR JZJi 37 °C 15 min J5 E1ERF, MAT,
Ligase Buffer 1.5 pL, T, Ligase 0. 1 pL, PCR JZ i
37 °C 5 min,10 °C 5 min,20 °C 5 min, 3£ 15 MEH,

F1 AHRPERBNSIY
Tab.1 Primers used in this study

ALY/ B SFH (5 -3 Hi%
Primer name Primer sequence(5' -3") Application
TI-F GGCAGTCGCAGGAGCAGGCGCGGCGG ST
TI-R AAACCCGCCGCGCCTGCTCCTGE

Hyg-F AGAAGAAGATGTTGGCGACCT Hyg F¢5etE5 149
Hyg-R GTCCTGCGGGTAAATAGCT

NOS-F GCGGTGTCATCTATGTTACTAG HRE 51
OsEILI-T1-F AGCAGTGCGTGATGGGGGA OsEILI JEF 7514
OsEILI-T1-R ACGATATGGCGCTGGTGATGC

OsEIL2-T1-F TTTGGATTCTTCGGAGGCGA OsEIL2 FEF 7514
OsEIL2-T1-R CGGACCTTCTCCTTCCACCA

U-F CTCCGTTTTACCTGTGGAATCG —4: PCR B3|y
¢RNA-R CGGAGGAAAATTCCATCCAC

BI' TTCAGAGGTCTCTCTCGCACTGGAATCGGCAGCAAAGG T PCR 5|
BL AGCGTGGGTCTCGACCGGGTCCATCCACTCCAAGCTC

EOTI-F GTGCCCACATTTGATTTGAC AN 51 4 1
EOTI-R TTGATCGAGGCGTAGAGTAGA

EOT2-F CCACTTCTGCACGATCAGCT R EEASI 51 4 2
EOT2-R CTACGTCAACATCCGCAAGG

EOT3-F ACAAGCAGTGTTTGGGTTT PR E4) 3
EOT3-R CTCCTCGACTCTTTCTTATCTC

EOT4-F TGAAGGAGTCGGTCAAGTT T HOAS IS 4 4
EOT4-R ATGGAGCAGTGGAAGGGA

EOT5-F TCCTCGGTGGAGAAGTAGCGG Jr AN 514 5
EOT5-R CAGGTTCGTGGCTCGTGTTTG

1.3 Jhid 2 R PR e PR IF ik
W H = 3 2 AR L AL & Mach] -T1 &5z
BKIFFRET, 7ES A RIBEEER (50 mg/L) /Y LB #5
FrHk FURAREE SR PR T Y5 , H NOS-F Fil TI-R 5|
YAt PCR R FHME B 7%, PHME RIS R T 5 A R
ABHEZ (50 mg/L) 1 LB AR 723,37 °C,160 t/min
SRR, 2L A R (b5 1 2l /) i o
FEPE IO S B ook, fh 3R 4r 09 Bk Ase T N
I AT T RGN, K B0 A 00 T %) Jo R 3 o AR
Wk AN F) EHAL05 J82 ST
1.4 T EHRRBRRIER 7B R 4
FHAE T BRI AT R A2 YK RS S R AR A 427 1Y

ALY TR 2 0k s BE P A5 L U 4 AR K T,
Hitk, KA CTAB 357 2 B T, #l bk 4> 2 N 41
DNA, DL 3L R S 519 Hyg-F F1 Hyg-R it
1T PCR 934 & FHAYE A R . BT 514 OsEILI-T1-
F/R 1 OsEIL2-T1-F/R ¥ 34 OsEILI 1 OsEIL2 3
B B L BRI 09 1 3, X6 Jr A B 5 TR P PR BR 2R A T
4347, PCR Fﬁ%z‘iﬁ’*ﬁﬂﬁz%&ﬂiﬁﬁﬁ/ SE (A
AT | D0 P 45 505 FH A 35 7 51 f# 5 ( DSDecode )
2 Rr i R TR

FIH CRISPR-GE 7 £k T H. 4 1 00 78 7 i #0157
R IEBR AR 5 A S AE R T TE B RO A,
FH PCR 380U 77 43 BT BT A T, 58 728 Rl R ) O 2850
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RELMERET T-DNA TTHERITEE &, RS R RAR IS TR AT IR Ak

TE WA EEC T, Ak SO BREERL, BOH 82804 7 dJn WLESAb 2 A1 I B A R4 AN 98 A8 IR 40 1 i)
LR 2 DNA, #| 1] OsEILI-T1-F/R Fll OsEIL2-T1-F/ K3 G4 R,
R 5149 PCR 7, fiik thai A RO R ai 52848 ke 1.7 T, R Z R EE

B, A Hyg-F Al Hyg-R 51 W AE 2464 R R o 0

TER FREE T T 2R A 427 BFA= IR T, JE T-

TETC T-DNA JelHl A BRI AR KX SR bk HZCB5H DNA STl AR Al G SRR, i m 1070 e

2T,,

1.6 T, HE#kEMELEE

MY A U 5 AL (AT T 28 C IR AN A

I AR MR 5
2 BREDM

SR TR B

3 dfSINA Hoagland & 32K, R BIGFFA TGS, 2.1 7K#E OsEILI 1 OsEIL2 &Y =1
TIRIRE A 26 °C I E YA AN 16 h FEHE(3 000 1x) i

8 hR I,

YIRS 28 d JE A 200 mmol/L [
NaCl IE WA T3 A3 | [R] A& IR A3 5 d 559
S90S 2 AL A AT ET A TR A e 1 i o R T B
FFUSCAL BHA A 58 AR AR AR AT A A P 1) b 1358

/KRS OsEILI F1 OsEIL2
(L) 7 P TR e AL XS T 1 A R B o7
(FE2) , FIH A sgRNA [A] BF R 2 AN 540
AU 1 21K 5 4 8 pYLCRISPR/ Cas9-OsEILI -Os-

SRR T Ay R AR MR Na® KB EIL2  BBAREGE IR 3 i,

0sEILI
Osk1L2
Consensus
0sEIL1
OskIL2
Consensus
OsEILI
0sEILZ
Consensus
OsEILI
0sEILZ
Consensus
OsEIL1

OskIL2
Consensus

Consensus
OsEIL1
OsEILZ

o«

t cagc gageeg

CTRGT

atgatgggag g tg tg tgga c g geatg qttc.c g g q. cactgtg

g g 999 cga

ga c cgggcag ctegec cg g

SHERCETTCOSE . & i le
T CRGAT

g gga cgoogeog ga cg g cg g ga gacgac cgacgacgacqgtgga gacatogaggagetggagogocgcatgtggogogaccge t

AT

a cgogeog g gc g

T
(& | (MaE

gc  aageggetcaaggage

GRGGERGG

gcgageg ©g €  gg9eg

acgcogt coggg t cga goga

1

tgtge egegoaggggttogtgtacgg atcatocegy 99 aagceggt

CGR/
agggegt oo cogoogtggtggec

gageggegectcogacaacctocgs

€y € ©g gc ©ogg g g ©o

e le
i} e
ag

gaccgocaaggagatc cacctgget gocgtc tcaagoagga gagga ot ta ct aaget

agatgtegeg gegeaggacgg atcctcaagtacatgetcaagatgatggagg

tggtggaaggagaaggteegettegaccgeaa ggece gecgocatogeeaagtaccaggecgaca

ctc ctgca gagctgcaggacaccac ot gg togotgo Lctcggchlca ucagfactgc;accc ccgeageg og tococgot gaga

e

cgagg gtggtggec gag cgge t cocaagga © ggocogoc cogtacaagaagoc ca gacctcaagaagge tggaaggtc cgtgotcaccge gtcatcaage

a cocgg gooc oo

OsEILI
0sEI1L2
Consensus

OsEILIL
0sEIL2
Consensus

0sEIL1
OsEILZ
Consensus

0sEIL1
OsEILZ
Consensus
OsEILI
OsEILZ

Consensus

OsEIL1
OsEILZ

Consensus

ga quchcq g q

tgcocgea age acta g o©gg ttcct gaccg aacy ogoaac cca ca tac o t

t ga thcg cct coc t ga ggccagag t £ © g gc g gcc caga t goac ca

qacc acc ¢

CAgC
cca aca g ag g ctaat

1 OsEILI 7 OsEIL2 EEF 5Lk 33
Fig.1 Sequence alignment of OsEILI and OsEIL2

OSEILI (0s03g0324300) —

| ShEF Exon

OsEIL2(0s07g0685700)

AGTCGCAGGAGCAGGCGCGGCGG

H | SHEF Exon

5'UTR  5'UTR \[/ 3'UTR

1000 bp
B2 OsEILI 0 OsEIL2 ERE WS E
Fig.2 Gene structure and target site of OsEILI and OsEIL2

it R R
BEDA 81 L X & 2R



I O
18 ERFH. A CRISPR/Cas9 H AR SR OsEILI F= OsEIL2 J B 5 R KAG w2 M 75 AGRICULTURAE
BOREALI-SINIGA
LB RB 2.2 T, HEEPAMEERNRRTER JEER ST

3 pYLCRISPR/ Cas9-OsEILI-OsEIL2 # & E Tl
Fig.3 pYLCRISPR/Cas9-OsEILI-OsEIL2

main element of vector

| Tnos 0sU3 gRNA
!

0 o AT B A 5 RS S DR i A A e A 2 A

HygR — Pubi ﬁ
5

EILI-EIL2-T

MBHRA 427 FE T, 363545 30 MR p AR R IR, FH 28
IRFESAES |9 Hyg-F/R #5477 PCR ARSI 5 2 BH P A
PR, 45 SRR, 30 FRFAEAL R AT 25 BROMBHTE Y,
BHPEZ N 83.3% (181 4)

9 10 1112 13 1415 16 17 18 19 20 21 22 23 2T 28 29 30

—-—-— .

Ty AR

T, plants.

M. DM2000 DNA #Ric;

M. DM2000 DNA Marker; 1 —30

4 T EREEER
Fig.4 Transgenic detection of T, plants

WT
EIL1: AGTCGCAGGAGCAGGCGCGGCGG

eill-eil2-9

EILI1
Allele1:AGTCGCAGGAGCAGGCGTCGGCGG (+1 bp)
Allele2 :AGTCGCAGGAGCAGGCGACGGCGG (+1 bp)

1

e
eill-eil2-12

EILI
Allele1:AGTCGCAGGAGCAGGCG-CGGCGE (WT)
Allele2:AGTCGCAGGAGCAGGCGTCGGLGG (+1 bp)

CECATTOCEAOAACCAOCECTEORCEOOAAD

Moo Mol ol

eill-eil2-13
EIL1

Allele1:AGTCGCAGGAGCAGGCG-CGGCGG (WT)
Allele2:AGTCGCAGGAGCAGGCGACGGCGG (+1 bp)

CCATTOCCASAACCHNOCOBCOUNCE O AAD
[

eill-eil2-16

EIL1

Allele1:AGTCGCAGGAGCAGGCG-CGGCGG  (WT)
nlleleZ.AGTCGCAGGAGCAGGCGACGGI:GG (+1 bp)

CATTOCCAGAACCASCCD COGC OO0 AAD

MWMMM

eill-eil2-25

EIL1
Allele1:AGTCGCAGGAGCAGGCG-CGGCGG (WT)
Allele2:AGTCGCAGGAGCAGGCGACGGLGG (+1 bp)

CATTOCCAOAACEOO CCACOOCOO0AADS

el el e M

EILZ2:AGTCGCAGGAGCAGGCGCGGCGG

EILZ2
Allele1:AGTCGCAGGAGCAGGCGTCGGCGG (+1 bp)
Allele2:AGTCGCAGGAGCAGGCGTCGGCGG (+1 bp)

CAOTCOCAOOAOGCAROCOETCOOCOUAAS

EIL2
Allele1:AGTCGCAGGAGCAGGCGCGGLGG  (WT)
Allele2:AGTCGCAGGAGCAGGCGCGGCGG  (WT)

Al

EIL2
Allele1:AGTCGCAGGAGCAGGCGCGGCGG  (WT)
Allele2:AGTCGCAGGAGCAGGCGCGGCGG  (WT)

€A BT COCABOASCADSCOCOOC OB AAD

EIL2
Allele1:AGTCGCAGGAGCAGGCGCGGCGG  (WT)
Allele2:AGTCGCAGGAGCAGGCGCGGLGG  (WT)

CABTCOCAOOABCAOOCOCOOC BAALT

Moo

EIL2
Allele1:AGTCGCAGGAGCAGGCGCGGLGG  (WT)
Allele2:AGTCGCAGGAGCAGGCGCGGCGG  (WT)

EAGTECOCAGGABCABGECOCOOCOOAAD

Mol oo

Bk, AN B WT. BpA: A
Arrow. Mutation site; WT. Wild lype

E5 T,#Etk=

Fig.5 Detection of mutation in T0 plants
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FIHE: SPES ¥ OsEILL-T1-F/R Fl OsEIL2-T1-
F/R 9738 25 B PHA: AR Bk 04 05 X 3805 51 976 PCR
FERIHEATINY 0 A5 R W] 25 AR VAR A S
B (eill-eil2-9 . eill-eil2-12 | eill-eil2-13 . eill-eil2-16 .
eill-eil2-25) KA T AL (B 5) , RRALA Ty 20. 0% ,
o OsEILT FERNGEAERERAT 5 BR, 1 AR R BLEF A 58

AR A MRRARE 5 OsEIL2 JER A8 MR 1k,
GRAZRKAR ol G 5248 (R 2), eill-eil29 FHEE N
OsEILIF OsEIL2 FER [R5 748 XF 5 fk T, %
PSR R BV IR 5 s AT T A, 45 SRR
5 Bk T, A RIS AR & A AN (5% 3)

®2 T, FHEEEKRRETKI
Tab.2 Mutation detection of T, plants

il ¥ 23R ¥ 4 A g AR FVE RGN Z O FR AR
GeAs HL A TR RS SRR EEL GeAs R /0 TG RAE . . X%fﬁﬁx. REREL A
M Number Number M . Homozygous mutations Bi-allelic mutations Heterozygous mutations
utant utation
gene of plant of plants rate o Hr e/ % B HAorH/ % B HAor /%
examined ~ with mutations Number  Percentage =~ Number Percentage  Number Percentage
OsEILI 25 5 20.0 0 0 1 20 4 80
OsEIL2 25 1 4.0 1 100 0 0 0 0
x3 EBERBA SN
Tab.3 Mutation detections in the putative off-target site
TETE AT A R N . G DN AE RASEE
FEMROS eponair  fom F51 0 ay MR R
Putative o ) Detected Mutant
. Chromosome  Position Sequence Gene Region
off-target site plant number plant number
1 Chrl1 9198047 TGGCGCAGGAGGAGGCGCGGGGG  0s11g0267400 CDS 5 0
2 Chr08 22780498  CGCCGCAGGGGCAGGCGCGGTGG 050850464000 CDS 5 0
3 Chr04 13820297 GGGCGCAGGCGCAGGCGCGGGGE 05040306750 CDS 5 0
4 Chr02 29474266 AGTCGCAGCAGCAGCAGCGGCGG Intergenic 5 0
5 Chi03 1780362 AGTCGCAGTCGCAGGCGCAGCGG 050350131100 CDS 5 0

R RIZR. 55 sgRNA RUCHD RS ; BT RIZE. PAM JF41 ,

Note: Underline. The bases that mismatched with sgRNA ; Double underline. The PAM sequence.

2.3 7t T-DNA JSTHHINERE 4 & RTERATHIE

BRI R AR KRR eill-eil2-9 A BEFHIRAG T,
B8 T, FhFFPaEAT , BEHLPRZE 50 FRHE R4 EL
I 4 DNA, FIH OsEILI-T1-F/R F OsEIL2-T1-
F/R Wi 3% Y OBCKE R 4l 5 58 A8 4l R 16 BE, Fr,
OsEILI I OsEIL2 FEH 9878 77 203 0y Bid 384 A,
OsEILI KRB 6 % 5 - (ATG) J5 55 372 F15 373
AL (A A A7 FEOZE 7RSS 278 DR LR
AEFHIEAR AL AL, OsEIL2 ZE R IR % T (ATG) J&
55 384 FIZE 385 AMILZ [A4H A “T” S BOZE A 1E
55535 A LR b B R AR AT 40k, dE— 2R H
Hyg-F/R 5'W7E 16 tRE6EG 53 A M bk i 8 ) 4 B
JC T-DNA JCHHE A MRIRE , 8P, 2k, 2545 T,
RARR WIZR R AT BN eill-eil2HM (K 6,7) .
2.4 T, EHkTE LR
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A. Phenotype observation of wild type and homozygous mutant plants before and after salt treatment, and recover 7 days; B. Variation of fresh weight after
5 days of salt treatment; C. Variation of dry weight after 5 days of salt treatment; D. Na* contents in the roots and shoots of wild type and homozygous mu-
tant plants after salt treatment; E. K* content in the shoots and roots of wild type and homozygous mutant plants after salt treatment; F. Comparison of
plant survival rate after recover 7 days. Different small letters show significantly different at 0.05. The same as Fig.9.
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Fig.8 Salt treatment and related metrics measurements
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