IR AE 2019, 46(8):35-43
Guangdong Agricultural Sciences doi: 10.16768/j.issn.1004-874X.2019.08.006

HIEER , fBAktE, U] . St P50 22N T S PO O BESE D Kad Az [0 ], AR, 2019, 46(8) - 35-43.

Fe A M52 2 P A HUPROCBEE D B e

WL 12, ARgkde 2, R 2

(LA PO E ARG E SIRE TR B, BEPE #482 712100;
2. Wl K2 2B, HR 224 730070 )

@ F: [AW] A6 Cilium) REZ ARG EFRBEREY, (WREAOWTHEY . RREE™
SRR P RO, RIS A A X AR MA A B A LS . [ D5k ] RS A Tllumina Hiseq
TP 06 22N A 20°CHRAEA B 4 CIERAEE] (D) BEATINR, FEXTIN PR T e s, [ 4525 ] &b
HH 24 h JS RN 24 465 428 T RIAMEL , TS 3RS 4 143 ARk FIHIYIEIRT 4 415 Rk G T RIS,
2GRN SR 1027% . [ 458 ) s i, SEAMEE . EOviiRg . s ABA SEARC
FHE IR T S E 58 2200 7 5 2 TR IR W BIL R 9 2 25X R o qRT-PCR 73 Hr 3R], BERLIE Y 10 22571
PRI R FRIB BT el PSR — B BAh, I 3 HHmBER G N . R . TR, 55
ZEEEH . MERER a/b A5 AR AT 5 220 A A SRR R S S R RS Y, s 2N S Ry

TG B E T LA
KEER: INES; (REMNE; gy, 22536H; PR ; @8 2oLk
HESES: $682.2:9 XHERFRERD: A NEHS: 1004-874X (2019) 08-0035-09

Study on Key Anti—-freeze Genes and Pathways of
Lanzhou Lily (Lilium davidii var. unicolor)
by Transcriptome Sequencing

TIAN Xuehui'2, YU Jihua?, XIE Jianming?
(1. Department of Ecological and Environmental Engineering,

Yangling Vocational Technical College,Yangling 712100, China;
2. College of Horticulture, Gansu Agricultural University, Lanzhou 730070, China )

Abstract: [ Objective ] Lily (Lilium) is one of the first medical and edible plants published by the Ministry of Health,
and is also a famous ornamental plant. As low temperature freezing damage seriously affecting the yield and distribution of
plants, the study was to explore the molecular mechanism of the response of Lanzhou lily to subzero temperature stress. [ Method ]
By using Illumina HiSeq transcriptome sequencing platform, sequencing was conducted to Lanzhou lily (L. davidii var. unicolor)
exposed to two different temperature conditions, including, normal temperature treatment at 20 “C (CK) and cold treatment
at —4°C. (D), and the sequencing data were analyzed. [ Result ] After being treated for 24 h, a total of 24 465 differentially
expressed genes (DEGs) were identified, which included 4 143 significantly upregulated genes and 4 415 significantly

downregulated genes, accounting for 10.27% of the total number of DEGs. [ Conclusion ] After enrichment analysis, DEGs
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related to protein kinase, protein phosphatase, carbon metabolism and ABA could be selected as main research objects for

further studying the subzero cold response mechanism of Lanzhou lily. qRT-PCR analysis showed that the expression trend of

10 randomly selected DEGs coincided with the results of high—throughput sequencing. In addition, indol-3-glycerophosphate

synthase, protein phosphatase, glycokinase, calcium-binding protein, and chlorophyll a/b binding protein were also selected as

candidate genes that related to the anti—freeze responses of Lanzhou lily, Which lay a foundation for revealing the underlying

mechanism of anti—freeze molecular of Lanzhou lily.

Key words: Lanzhou lily; low temperature stress; transcriptome sequencing; differential gene; anti—freeze gene; path

analysis; molecular mechanism
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Table1 Primer sequences for gRT-PCR

1D EmBIHY G —3 ) a5y (50 —3 )

Gene ID Forward primer(5" — 3" ) Reverse primer(5’ — 3’ )
c166605_gl TGGTCTGGATGTGTTGCG GTCATAATTGAGTTTGTGGGAG
¢199368_gl GCGGGCCAGCTCCTTGTGAA GCGGGTTCAGCGTGCAGGA
c171769_gl GCAACATCATCAACTCTGG ATGGAAGCAATCACCTAAGT
c164813_g2 TCCAGTCCACCACAGTCT GCCAGCAGAACAGTCAAG
¢153721_gl GTTGAGCCAGCCTACATC CTAGACTCCGCACTCTGT
¢76799_¢l TGGAGCAATTAGGCCCGGATGA CACCAGAGCCAGGCCCAACACT
c153860_gl GGCGCGAGTACGAGCTGGTGA CGCCTCGTCGGTCTTGTCGG
c149445_gl TGAAAAGGTGAGGTCACCAG GAACAGAGATGAAAGAAAGTTGG
cl15377_gl GCTTGTGGCTGTGTAGATTAAG TCCACAACCTATTATCACCTCT
c155535_gl GCAAGCAAAGCCTTGGATC ATTGCCGGAGATCAAACG
Actin TGAGCACATTCCAGCAGA CCATAGACAAAGCCATCG
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Table 2 Sequence number, length of N50, N75, N90 and total base number by different data processing
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Sequence — N Total base number
%4 Shortest i) Median e Longest
Transcript 201 341 21073 829 376 252 168637667
Unigene 201 327 21073 757 350 246 133179110

TE: N50. N75. N9O S A/ TR 50% . 75% . 90% WIPHEHESRARIICE .
Note: N50, N75 and N9O represent length of the transcripts of not less than 50%, 75% and 90%, respectively.
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Fig.1 Length distribution of all unigenes after splicing
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% 3 Unigenes i B&E RSt

Table 3 Annotation statistics for all Unigenes

Bt FEDH B ALk
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NT 37916 1591
KO 26291 11.03
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Fig. 8 Validation of DEGs by qRT-PCR
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