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Abstract: In order to study the mechanism of the autoregulation of nodulation (AON) in the legumes, the gene editing tech-
nology of CRISPR-Cas9 system was used to create the gmnark mutant of the soybean variety Huachun 6, and three specific
sgRNAs were designed to locate the targeted gene GmNARK and constructed into a CRISPR-Cas9 knockout vector. Two
sgRNAs with high editing efficiency, sgRNA-B and sgRNA-C, were selected for stable transformation through hairy root trans-
formation experiments. Furthermore, eight mutants of different mutation types were screened in T, generation and five of them
had the phenotype of supernodulation which is verified by hydroponic experiment. In the further phenotypic analysis of gm-
nark-A mutant, it was found that gmnark-A owned a larger number of nodules, smaller shoot and root and greener leaves than
WT. These data proved that the gmnark mutant created in the study is an important genetic material for studying the mecha-
nism of AON pathway and the development of nodule. At the same time, this new germplasm resource has great potential in
intercropping with other crops as ‘ green manure’.
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Fig. 1 The gene structure of GmNARK and target sites of designed sgRNAs
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Fig. 2 The chromatograms and sequence alignment of 8 different homogenous mutants of gmnark
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Fig. 4 The histogram of nodule number of gmnark homogenous mutants with 8 different types
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a: The nodule phenotype of gmnark and wild type; b: The leaf phenotype of gmnark-A and wild type; c: The histo-

gram of root and shoot length of gmnark and wild type; d: The histogram of root and shoot dry weight of gmnark-A and wild

type.
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Fig. 5 The nodule and leaf phenotypes of gmnark-A cultured by nutrient solution after 42 d

3 i i

T R[] 9 sgRNA AT 7R ] 9 35 PR 44 % 5
T KRBT S H T K B AR 56 56 sgRNA fY
SN SR RCR 05 1 H R EL R 1 seRNA T TR &L
AR SE KAk, LUESIE HAE K O R R S AR bk bt L
A L R SRR

TER T RAE AR 76 T, IG5 8 Ff
ARSI Gl A A, Horp il sgRNA-B 4 4l
HHAERA 5 Fh, i sgRNA-C 4 R 2l 58 A8 (A
3, Hirh 6 AP RS AL 28 2 Fh ok S L R B gk 28

AR o S E YR B I ST AT A 2 e R R O
fR9RAL R To RS , FL e 0 55 1 AR R I Y 35 22 501
PR WA CRISPR-Cas9 BEAT 4015 S A A 1 19
A R AN B B A A 3 8 3 AR
PRSI 1) 5 AL S T, 1 5% A8 6 T AR ml BE Sy JC A 5%
AR o UG gmnark-E BIRFIR , BORER 1 bp
AT AR AR I A PR B R AT L, H
JE AR RO TR 5 1 A R I 25 25 S, IRk
TEFI ] CRIPSR-Cas9 5k [K 4 £ A A1 i) 58 28 PR i
P I it T v 0 B /0 A AN (] Y A T ) 5
ARASRAIA LR [R5 M BAT R A5 R R R



41 FOAE 255 . B2 T CRISPR-Cas9 & (R g 4B B AR AN 1 K 5. gmnark #4598 5228 1A 531

SRR R A — 5 25 5, PR U B 32 RS [ Y
ZRARAINS H S DI RE R L F 1 — 2 25 57 ¢

M 2015 4F Cai %577 1 Yk 52 MK T b CRISPR-
Cas9 A5 (1 5 K 4H g 5 51 4f , FIFH CRISPR-Cas9 4l
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