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Table1 Primers used in qPCR
5144 % J741 (53" 5144 % FrH (5-3"
Primer name Sequence (5'-3") Primer name Sequence (5'-3")
PeNLP1-F TCGGCATTGCTCAGGAAACT PeNLP1-R TTGACCAAAGGAACCACCAG
PeNLP2-F AAGATTGATTTGGTGTCATCGG PeNLP2-R CCTGTCAGCAAGTAAGTTGTTCG
PeNLP3-F AACTACACGAGTGGAGCAAAGC PeNLP3-R GATCATTCATCAACGAGAACAGC
PeNLP5-F TAACGGACATTGGATCTTCGA PeNLP5-R CAAGGAGTCCAGCACTGCCTTCT
PeNLPS8-F GTTTGGCATTGCTCAGGGAA PeNLP8-R AGTTTGACCATAGGAACCACCA
PeNLP10-F AGGCTGTCGTCGCGGCC PeNLP10-R TCCTTGAACAAGCAAGCGCTGT
PeTIP41-F AAAATCATTGTAGGCCATTGTCG PeTIP41-R ACTAAATTAAGCCAGCGGGAGTG

2 HEREMMN

E NLP RicEREWEE

TEBATHTHE A EAE D rh A3 10 gt
SEHE NLP S FIRYIE, #7445 PeNLP1~PeNLPI0,
PeNLPs F) 4ty X < B Ry 2145~2892 bp, it K

2.1

FK BN 714~963 aa, 43 f i (Molecular weight,
MW) 2} 77.41~ 105.08 kDa, ¥ i 4 Wi &
(Theoretical isoelectric point, pI) & 5.36~6.25, ¥
240 M 5 (o I BR PeNLPO {3 TR 5N, HA A 5
B Az (£ 2).

%2 PeNLPs HRF5E B ERYFE
Table 2 Basic characteristics of the proteins encoded by PeNLPs

37| B G 5 EAHKE ST LR 230t o7 IEVUEER SRAKPEAE

Gene Gene number Protein length/aa MW /kDa pl Subcellular location Aliphatic index GRAVY
PeNLPI PH02Gene00833 901 100.00 5.36 41 fi#% Nucleus 75.12 -0.386
PeNLP2 PH02Gene03190 943 102.70 5.98 41l #% Nucleus 77.33 -0.359
PeNLP3 PH02Gene17818 963 105.08 5.72 41 Hfi#% Nucleus 77.14 —-0.373
PeNLP4 PH02Gene22439 949 103.26 5.78 4 ff1#% Nucleus 78.59 -0.301
PeNLPS PH02Gene32426 841 92.43 6.25 41l #% Nucleus 78.03 —0.409
PeNLP6 PH02Gene35538 843 92.68 6.16 4 Hfi#% Nucleus 71.27 —0.395
PeNLP7 PH02Gene37611 875 97.04 6.23 4 ff14% Nucleus 83.51 —0.344
PeNLPS PHO02Gene44417 931 103.57 6.15 41l #% Nucleus 76.14 —0.384
PeNLP9 PH02Gene45890 714 77.41 6.03 IH£¢ 44 Chloroplast 84.99 —-0.169
PeNLPI0 PHO02Gene46788 936 102.18 5.60 4 I4% Nucleus 81.42 -0.254
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Fig.3 Collinearity analysis of NLP family genes between Ph. edulis and O. sativa
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Fig. 4 Expression analysis of PeNLPs in different tissues of moso bamboo
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Fig. 5 Expression analysis of PeNLPs during nitrogen starvation
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Fig. 6 Expression analysis of PeNLPs during nitrogen resupply
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Identification of NLP Transcription Factors of Phyllostachys edulis
and Their Expression Patterns in Response to Nitrogen

YUAN Ting-ting', ZHU Cheng-lei', LI Zi-yang', SONG Xin-zhang®, GAO Zhi-min'
(1. Institute of Gene Science and Industrialization for Bamboo and Rattan Resources, International Centre for Bamboo and Rattan, Key

Laboratory of National Forestry and Grassland Administration/Beijing for Bamboo & Rattan Science and Technology, Beijing 100102,
China; 2. Zhejiang A & F University, Hangzhou 311300, Zhejiang, China)

Abstract: [Objective] To identify the NLP family members in moso bamboo (Phyllostachys edulis) and lay a found-
ation for further study on the molecular regulation mechanism of these NLPs. [Method] The molecular characterist-
ics of the NLP members in moso bamboo were identified and analyzed comprehensively by bioinformatics methods,
and the expression patterns of the NLPs in response to nitrogen were detected by quantitative real-time PCR (qPCR).
[Result] Ten NLP members (PeNLP1~ PeNLP10) were identified from moso bamboo. The length of PeNLPs
ranged from 714 aa to 963 aa, with the molecular weight of 77.41~105.08 kDa, and the theoretical isoelectric point
ranged from 5.36 to 6.25. The prediction of subcellular localization showed that all PeNLPs were located in the nuc-
leus except PeNLP9 in the chloroplast. Phylogenetic analysis showed that PeNLPs could be divided into 3 groups
with 4, 2 and 4 members, respectively. All PeNLPs contained 4 introns, and there were some differences in the size
and position of introns among different members. There were 6 collinear gene pairs in PeNLPs and 9 collinear gene
pairs between PeNLPs and OsNLPs, and their Ka/Ks were all less than 1.0, indicating that they had undergone puri-
fication selection in evolution. Tissue specific analysis showed that some PeNLPs expressed in tissue-specific man-
ner, while some PeNLPs expressed constitutively. The expression of PeNLPs was induced by nitrogen starvation, and
that of PeNLP was significantly up-regulated within 1 hour, while those of other 5 PeNLPs were significantly down-
regulated (p <0.01). After 72 hours of nitrogen starvation, the seedlings were resupplied with nitrogen, and the ex-
pression levels of all PeNLPs were significantly up-regulated (p < 0.05 or p < 0.01) within 24 hours.
[Conclusion] There are 10 members of NLP family identified in moso bamboo. There are some differences in mo-
lecular characteristics and tissue expression specificity of each member. The expression of PeNLPs can respond to ni-
trogen starvation rapidly, and it is significantly up-regulated in the process of nitrogen resupply after nitrogen starva-
tion.

Keywords: Phyllostachys edulis; NLP transcription factor; family identification; nitrogen response
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