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Abstract: The 9-cis-epoxycarotenoid dioxygenase (NCED) is the key rate-limiting enzyme in abscisic acid ( ABA)
synthesis pathway. GmNCEDI-2 was cloned from soybean in this research. The open reading frame (ORF) of GmNCEDI-2

was 1 818 bp in length, encoding 605 amino acids, with a predicted protein molecular weight of 6.693%10* and a theoreti-

cal isoelectric point of 8. 00. GmNCEDI-2 protein
Wt B #:2022-08-12

E&TE: B LA A8 SR AR 55 28 7L oot B
(145109506) ; FEIZR A 288264 1 (32101694)

TEEE A A (1979-) 4o AT R 251 BT 0, & served histidine residues. The subcellular localization of

BN TR T TIRET ML, (E-mail) Yuhaiwei2020@ GmNCED1-2 protein was predicted to be located in chloro-

163.com plasts. Phylogenetic analysis showed that GmNCEDI-2

BWMEE E 2, (E-mail) fairy39809079@ 126.com protein was closely related to CrNCED1 protein and

contained one RPE65 superfamily domain, two conserved

sequences MIAHPKxDP and HDFAITE, and four con-
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MhNCED3 protein. The results of real-time quantitative PCR showed that the expression level of GmNCEDI-2 was the high-

est in leaves. The expression of GmNCEDI-2 increased under abscisic acid, drought, salt, heat and cold stresses. Cis-ele-

ment prediction showed that the promoter region of GmNCEDI-2 contained two ABRE, three ARE, one TC-rich repeats and

one TGACG-motif. GmNCEDI-2 was constructed into plant expression vector and transformed into tobacco. Three transgenic

tobacco plants were obtained. The root length and biomass of wild type tobacco and GmNCEDI-2 transgenic tobacco were

measured. The results showed that the overexpression of GmNCEDI-2 inhibited the root elongation and plant growth of trans-

genic tobacco.
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i AL B S , GmNCEDI-2 W) RE A ET ml FhmmWE 76 24 h R IB R AR (0 h)
o ABA ZbHS ,GmNCEDI-2 FFIEEAE 1 h M24 (1Y 455. 8 % Mk MR KR AL B IS , GmNCEDI-2
h L 2 I ; T RS GmNCEDI-2 (3ikE  FBEEEHIHIAE 10 h 5 h F124 h,

1 ATGGCATCATCAGCAGCAGCAACAACAACAACAAACACTTGGATCAAAACCACACTCCCTTCTCCTCCTACAACCTTAAAGAAAAGGTTT
1 MASSAAATTTTNTWIKTTLPSPPTTTLIEKTEKTRFE
91  CCTTGCAATTCCAATTCCAATTCCAACTCCAACGCCATCACATGTTCTCTTCAAACACTCCACTTCCCCAAAAAGTACCAACCAACCTCC
31 PCNSNSNSNSNAITITCSLAQTLHFPIKZE KYQPTS
181  ACAACCACAACCACAACAACAACAACCACTCCAGCAAGAGAAACCAAACCAGTAATCGCTTCTCCCTCCGAAACAAAACACCCATTACCT
61 TrtTTtTTTTTTTT®PARETI K®PVIASPSETTI KHPTLFP
271 CAAAGTTGGAACTTTCTCCAGAAAGCAGCGGCTTCAGCCTTAGACATGGTCGAAACTGCCTTAGTCTCCCACGAACGCAAACACCCACTC
91 Q SWNVFULQKAAASALDMVETALVSHETRTI KU HPL
361  CCCAAAACCGCCGACCCACGTGTCCAAATCGCTGGCAACTTCGCCCCCGTGCCGGAGCACCCGGCGCAGCACTCCCTTCCGGTGGCCGGA
121 pPXK TADPRVQIAGNTEFAPVPEHRPAQHSTLPVAG
451 AAAATCCCCAAATGCATTGAGGGCGTCTACGTCCGCAACGGCGCGAACCCGCTCTACGAGCCCGTCGCTGGGCACCACTTCTTCGACGGA
151 K1 PKCIEGVYVRNGANPLYEPVAGHHTEFTFETDSGEG
541 GACGGCATGGTCCACGCCGTCAAATTCCACTCTGGCGCCGCCAGCTACGCCTGCCGCTTCACCGAAACCCAGCGCTTAGCCCAAGAAAAA
181 DGGMVHAVKFHSGAASYACRTEFTETA QR RILARQEK
631  ACCCTCGGGCGGCCAGTGTTCCCCAAAGCCATCGGCGAGCTCCACGGCCACTCCGGCATCGCGCGCCTCCTCCTCTTCTACGCGCGCTCC
211 T L GRPVFPKAIGETLHGHSS GTIARTLTLTLTFYARS
721 CTCTTCGGCCTCGTTGATGGGTCCCACGGCATGGGCGTCGCCAACGCCGGCCTGGTCTACTTCAACAACCACCTCCTCGCCATGTCCGAA
241 LFG¢GLVDGSHGMGVYANAGLVYFNNHLTLAMSE
811  GACGACTTACCCTACCATCTCCGACTCACCCCCAACGGCGACTTAACCACCGTCGGCCGTTACAACTTTAACGGCCAATTGAAATCCACA
271 bbpbLPYHLIRLTPNGDTLTTVGRYNZFNGQLIKS ST
901  ATGATCGCTCACCCCAAAGTCGACCCCGTCACCAACGACCTCCACGCGCTCTCCTACGACGTCGTCCAGAAGCCTTACCTCAAATACTTC
301 M I AHPIKVDPVTNDILHALSYDVVQKPYLKTYF
991  CGCTTCTCCCCGAACGGCGTCAAATCCCCCGACGTCGAAATCCCTTTGAAAGAACCCACCATGATGCACGATTTCGCAATAACAGAAAAC
331 RFSPNGVKSPDVETIPLZE KEPTMMHDTEFATITEN
1081  TTCGTCGTCATCCCCGACCAGCAAGTGGTTTTCAAACTTTCCGAAATGATCTCCGGTGGCTCCCCCGTTGTATACGATAAGAATAAGGTT
361 FvVvvIiPDQQVVFKLSEMISGGSPVVYDIKNIK/V
1171 TCGAGATTTGGGATTCTGAACAAGAATGCTAAAGACCCCAATGGGATGAAATGGATCGATGCTCCTGAATGTTTCTGCTTCCATCTCTGG
391 SRFGILNI KNAKDPNGMEKWTIDAPETCTFTCTFHTLW
1261  AACGCTTGGGAGGAACCCGAAAACGACGAGATTGTTGTGATCGGTTCCTGCATGACCCCCGCAGACTCCATTTTCAACGAATGCGATGAG
421 NAWEEPENDETIVVIGSCMT®PADS STITFNETCTDE
1351 AGTTTGAAGAGCGTCTTGTCTGAGAAAAGGCTGAATTTGAAGACCGGAAAGTCTACAAGAAAACCCATTATCTCCGAATCCCAACAGGTC
451 SLKSVLSEKRLNLIEKTSGKSTRIEKPTITISES S QQYV
1441  AACTTGGAAGCCGGCATGGTCAACAGAAACAAGCTCGGACGAAAGACCCAGTTTGCGTACTTAGCACTTGCCGAGCCATGGCCTAAGGTT
481 NLEAGMYVYNRNIKTLSGRIKTAOQFAYLALAETPWPIKV
1531  TCAGGTTTCGCTAAAGTTGATTTGTTCAGTGGGGAAGTGAACAAGTACATGTATGGGGAAGAGAGGTTCGGTGGGGAGCCTCTGTTTCTT
511 S GGFAKVDLFSGEVNEKYMYGEERTFGSGEPTLTFL
1621  CCAAATGGTGTTGACGGTGATGAAGATGATGGCTATATTCTCGCATTCGTGCATGATGAGAAGGAATGGAAATCGGAGCTGCAGATTGTG
541 PNGVDGDETDDGYILAFVHDETZ KTEWE KSETLZGQTIWV
1711  AATGCCAAAACTTTGAAGCTTGAGGCTTCCGTTAAGCTTCCTTCTAGAGTTCCTTATGGGTTTCACGGCACTTTTATTCATTCAAATGAT
571 NAKTLIEKLEASVKLPSRVPYGFHGTTFTIHSND
1801  TTGAGGAAACAAGCTTGA
601 L R K Q A =*

TFRIZFRPEST 0 4 D HEFRERIE ; B H 7 R R 5T 551 MIAHPKxDP Al HDFAITE ; * F/RZ 15T,
El 1 GmNCEDI-2 BIZHEF 5 R HRMH S BB 5
Fig.1 Nucleotide and amino acid sequences of GmNCEDI-2

2.4 GmNCEDI-2 BEHFIRK 1R T 4B 25 FITE(ARE) 1 A By 48 A1 B 38 me 5 5T 14 (TC-

XF GmNCED1-2 3R U % 65 F L iF2 000 rich repeats) A1 1 A~ 2% Fij B2 H Eg wi B oc /4
bp WY JA 8 5 X GEAT WU 70 B, K L&A 4 (TGACG-motif) , X2 AAE oo i 7E, 5
Fofr vt 1% R 35 2% ) o AH GRS AVE e (R 1), CmNCEDI-2 FR5 IV 245 ABA F1HE 2 9 30 1 &5
45 2 PSR A N T ( ABRE) |3 NIRRT BRHEMSES.
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Table 1 Prediction of cis-elements in GmNCEDI-2 promoter

PR A )N T BERR AN [ 21 41 ) s AN ] b B [ 18] 22 57 4 25 (P<0. 05)
B3 GmNCEDI-2 jRix5
Fig.3 Expression analysis of GmNCEDI1-2
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% OE1 ,OE2 Fl OE3, GmNCEDI-2 75 % 3 X 46 2
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