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Research progress on the longevity mechanism
of Nelumbo nucifera seeds
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(1. Wuhan Botanical Garden, Chinese Academy of Sciences, Wuhan 430074, China; 2. Hubei University,
Wuhan 430070, China; 3. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract. Nelumbo nucifera Gaertn. belongs to the aquatic perennial herbs of Nelumbonaceae.
The N. nucifera seeds exhibit strong vitality and can survive for more than a thousand years
under natural and even extreme conditions. With the improvement of N. nucifera genome
sequencing and gene annotation, some progress has been made in the study of the longevity
mechanism of N. nuCifera seeds. In this paper, the longevity mechanism is summarized from
aspects of structure,/ morphology, anti-aging, and self-repair, and the prospects and
challenges of follow-up research are discussed.
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A, B. Paraffin sections of pericarp and hypocotyl were stained with toluidine blue to show accumulation
of secondary metabolites in cytoplasm; C. Scanning electron microscopy pictures showing different
forms of wax deposited on epidermis of N. nucifera seed; D Paraffin sections of cotyledons stained with
Schiff reagent showing red starch grains; E. Longitudinal section of N. nucifera seed.
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Fig. 1 Structure of Nelumbo nucifera seed
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Fig. 2 Partial model of seed-cell protective system
( modified from Sano et al.'*!)
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Fig. 3 Generation and scavenging of ROS under
stress conditions ( modified from Ray et al.'®")
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Table 1 Seed life-related genes, proteins, and regulatory functions
BN R 1A FEAY)FThE Z:7% 3CHk
Gene or protein Main biological function Reference
CuZn-SOD i PR A IB AL, R A7 200 5 R T [32]
HSP80 PRSI, B SRAE PO [32]
Dehydrin JBEKEE 1 R e [32]
NnHSP17.5 M TR0 NRIR SE AR B R 55 4 AL T 30 AR s b - 52 VA Ok [39]
CPN20/60 FEARE T, A A sl T 5 1 B 1 TR A2 B0 0E 3 TR A 42 [41]
Met-Synthase ARG UG, TEA MR | T B AS L K A% A 22 e (4 A= 5 1l e ke B SR Y [42]
Vicilin AP 7S BRAE E R B2 R E IR SRS [43]
IAMT -5 R A S P AL A M B E B AR [44, 45]
PIMT L-57 RA Gl ds-O- M LA s B E B AR [46]
NnANN1T WS B B DR I B 32 aod AU A SO 1813 i - T Ak R i [47]
NnCAT 1A LA S Ak N 0 AT A DR 1 | 3 R M Sk 1 5 ROS 7KF [48]
NnDREB1 JBE 7K B IR A 2854 DR, SR V15 AL T R 3 B B A S R [49]
NnMT2a/MT3 SR LR B SR A Thsi [51]

BLAVFPF P AR LR 1 (HSPs ) 19 3 B 2552 M)
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FEL R IF A7 bt B R kR, HSPs 1Y BLE SR
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KBTI ES 5 T ABA (5556 o %, M
BRI
2.5 EFEHFE

SRR, R A58,
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