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Abstract: Objective To provide a theoretical basis for increasing taxol content of Hongdoushan (Zaxus wallichiana var. chinensis)
by non-expressor of pathogenesis-related genes 1 (NPRI) gene through identifying the family gene of NPRI in T. x media and
analyzing and comparing its differences in protein structure and gene expression. Methods Localized-blast was used to identify the
NPRI gene. Bioinformatics techniques, such as CD-search, MEGA X, DNAMAN, and MEME online websites were used to
construct the conservative domain, phylogenetic tree construction, multiple sequence alignment, and motif analysis. The
transcriptome data were compared by blast to predict the expression patterns of the obtained NPRI gene in different tissues and after
hormone and low-temperature treatments. Results A total of three NPRI genes were identified in 7. x media, which were named
TmNPRI-3. It was found that all the three NPR1 family members contained BTB_POZ conservative domains and were divided into
two subfamilies. Moreover, TmNPR1/2 and AtNPR3/4 were clustered together, and TmNPR3 and AtNPR5/6 were closely related.
TmNPR1/2 was similar to AtNPR3/4 in which both of them contained an EAR motif (VDLNETP). The expression pattern analysis
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showed that the expression of the three NPRI genes was different in different tissues. It is worth noting that the expression level of
TmNPR1/2 was the highest in needles, and 7mNPR1 was the highest in methyl jasmonate (MeJA) and coronatine-treated 7. x media

cell lines in response to low temperature stress. Conclusion The three members of the NPR1 family in 7. X media were conserved

in sequence and structure, and they may play different roles in the development of roots and needles as well as in hormonal signals

and abiotic stresses, such as MeJA signaling pathways and low temperature, which was speculated to have different functions. This

study provides a theoretical basis for revealing the function of 7mNPRIs genes and improving the taxol content in 7. wallichiana var.

chinensis by molecular biology technology.
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Fig. 1 Prediction of conserved domains of TmNPRI1s proteins
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Fig. 2 Phylogenetic analysis of NPR1 proteins from different plant species
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AINPR4 Ll NVANCVANVEGTSECTGLLTPPPSNCTTENLCI iubilﬁi- VCTKRM.. TRNKAL\KTVETGRRYBPSCYE\LEKYM:CY\D 512
AtNPRS ... MNLESRLVYLNLG. . ACTGQMGPGRLCGGELENS GREGNSRHHEHHCLP S TN YHHHHCHHE 491
AINPRE o vurwmcimsiomie sesvir s sresoms EESRLVYLNEG. . ATIN. .. ... RLCI GEEI\S\CREC\\LHHHHH CRSTMVYHHHHHER. . . .. ............ 467
TmNPR3 YMYTCKVALIL. . . ... PEQVEEI I CAASRYLLFSLKRAVACALLPHLELASPAELCCVLNLACNYGVVWKI REHCLCVNVALNFETFAETLEFRRMLLALP 581
TmNPR2 ..o .. KLATCI ACVEATSEFTGI G. . SSYLASRNRGASVELNVIPFAI NNKHL. SRVNALSKTVELGKRFEPRCSEFLNK. ... IMD 522
TmNPRI oo KVAMEI AQVEMISEYTGEG. . ASSAVPGHI RTAA\KKKL\SR\ETLSRTVELGKRFEPRCSEI LNK....FMD 532
TeNPR1 KVAMEI AHLAKLLFPMEAKVAMEI AQVEMISEYTGFC. . ASSAVPGHI RTAVELNETPTAAMKKKL NSRNCALSRTVELGKRFEPRCSEILNK. . . . FAD 550
NPR_like_C EAR
AtNPR1 ELCLTGLACGECCTAEKRLGKKGRYMEI GETLKKAFSELNL. ELCNSSLTCSTSSTSKSTGGKRSNRKLSHRRR. . . ... .. ... . ... 593
AtNPR2 ECLNHLASVEECTPEKRLGKKGRYMELGETLMKTFSELKE. ECCKS. . ... .. STPKPTSAVRSNRKLSHRRLKVCKRCFLKRPYCNG 599
AtNPR3 CLI LLCFHFEKGSTHERRLKRMRYRELKCCVCKAYSKCKESKI ARSCLS. . . ASSSPSSSSIRCCLENTT 586
AtNPR4 EEI PCMVS YPEKGTVKERRGKRMRYNELKNCVKKAYSKEK. . . VARSCLS. . . SSS. . PASSLREALENPT. . . 574
AINPRS o e e e s A oo te e et SRRt 491
AINPRE wmocsmuesmimsynss s s et s antesag e et eyt sy i st s s 467
TmNPR3 PPSGLSSGRTSVPSAPGEGEKSNQCNVLCCLREKVLEAEAAELCKRCCSALGFCRRLEMLVLVAGHENGS TASGELG. . .. . ... ... 658
TmNPR2 LI SCYTGLEKGTSEEQELKKGRFEEI KAAFSEAFSKLKE. EHAKSTRS. . . SSS. . SSSSLRCGHRHRKVPKLG. . .. ... ... ... 591
TmNPR1 CLLSCLTCLEKGTPLCEGRVKRGRYCELKCLLSEAFNKLKA. EFEKSGMS. . . SSS. . SSSSLRCGMRYRTLKNR. . .. 600
TcNPR1 CLLSELTCLEKGTPCEQRVKRGRYCELKGLCLSEAFNKLKA. EFEKSGMS. . . SSS. . SSSSLRCGMRYRTLKNR 618

Bl R N RIZEARE BTB_POZ fR-FE5 I L0 T RIZARME O E LR AnK: 3 (0 FRIZEE NPR_Like C Z5H38G 40 (0 #7 k70 TR
A/ NPRI ZEEBR 751 Cys82. Cys155 # Cys216 fipi: LEJTHEN EAR 457 .

the black underline in the figure represents the BTB_POZ conservative domains; the red underline represents the ankyrin repeat domain AnK; the blue
underline represents the NPR_Like C domain; the red arrows point out the Cys82, Cys155 and Cys216 sites of the NPR1 amino acid sequence,
respectively; the red box represents the EAR motif.

3 BT KHMETT NPR1 ZEBZFFILERT

Fig. 3 Multiple sequence alignment of NPR1 proteins of Taxus x media and Arabipdosis thaliana
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Fig. 4 Conservative motif analysis of NPR1 proteins of 7. wallichiana var. chinensis and A. thaliana
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Fig. 5 Expression pattern of TmNPR1s genes in different

tissues of Taxus X media
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Fig. 6 Expression pattern of TmNPRIs genes under cold
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Fig. 8 Expression pattern of Tm NPR1s genes under MeJA

processing
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