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Genetic analysis and mapping of a rice purple leaf gene pl41

LIU Lilong', LI Yunzhen', XIE Xuyang', XU Yibo', LI Rongbo'?, QIN Baoxiang'*
(1 College of Agriculture, Guangxi University, Nanning 530005, China; 2 State Key Laboratory for Conservation and
Utilization of Subtropical Agro-bioresources, Nanning 530005, China)

Abstract: [Objective] To carry out genetic analysis and gene mapping of purple leaf character in the rice
material pl41, and provide a foundation for p/4]1 gene map-based cloning, function research and application in
rice breeding. [Method] The genetically stable purple leaf germplasm pl41 was derived from the hybrids of a
purple leaf indica cultivar ‘Z3474’ and a green leaf japonica cultivar ‘Nipponbare’. The phenotypic characteristics
of pl41 were surveyed. pl41 was crossed with ‘Nipponbare’, then F; and F, segregation progenies were used for
genetic analysis and preliminary mapping of p/4] gene. [Result] The purple character of pl41 firstly appeared in
leaf sheath, leaf apex and leaf margin at seedling stage, then the aboveground parts of pl41 plant presented dark
purple at heading stage. Compared to ‘Nipponbare’, chlorophyll content of pl41 was significantly higher at
seedling stage, significantly lower at heading stage and there was no significant difference at filling stage.
Anthocyanin contents of pl41 were all significantly higher than those of ‘Nipponbare’ at seedling, heading and
filling stages. The purple leaf character of pl41 was controlled by a pair of recessive nuclear genes, which was

mapped to a 289 kb region on the short arm of chromosome 12. By sequencing for coding sequences of five genes
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within this mapped region, no difference was found in coding sequences of these genes between P141 and ‘Nipponbare’.

[ Conclusion] The region of rice purple leaf gene pl4] is mapped preliminarily. The exact determination of

pl41 depends on fine mapping, sequence alignment analysis and transcription analysis of candidate genes.

Key words: rice (Oryza sativa L.); purple leaf trait; genetic analysis; gene mapping; pl41 gene
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Fig.1 Phenotypic analyses of ‘Nipponbare’ and pl41
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Tab.1 Comparisons of chlorophyll, carotenoid and anthocyanin contents between pl41 and ‘Nipponbare’ at three different
developmental stages

w(mg-g)
A KA e NS Vi EhuRs
M4tk Ra M4 ERD ISYNES SN KA hx

Hi pl41 5.37+0.52%* 1.13+0.10%* 6.50+0.62%* 2.07+0.19%* 2.73+0.07%%*
E PN 4.05+0.06 0.82+0.01 4.87+0.07 1.54+0.02 0.07+0.01

i ek A pl4l 2.68+0.18%* 0.47+0.07** 3.15£0.24%* 1.03£0.04** 17.00:£0.35%**
RN 4.78+0.33 1.30+0.14 6.08+0.47 1.94+0.12 0.08+0.44

FEH I pl4l 3.20+0.18 0.65+0.04 3.85+0.22 1.65+0.08 10.88+0.43***
EEN ) 3.44+0.19 0.65+0.04 4.09+0.23 1.66+0.08 0.02+0.01
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Tab.2 Primers used in preliminary mapping of pl41

TR YRR

EFFH (5'—3")

KA FH) (5'—3")

P1 SSR GCTTCCCTTGTATACTCTATCT CCTCTTATCAGACGCACAA

P2 SSR CTTCTTCCCGTTGTTCCCAA GTTTGGAGGTGAGCTGGACA

P3 STS TGGTAACTAGTACTCTCCCTT CTTCTGTAACTCCATTCTGA

P4 STS TTTTAACATCTCCATTCTCG GACGAATAGTCAAACAGTGC

P5 STS TGTTGAATATGCACAAAGAG TGGTTCATTGGCTTAGGA

P6 STS TTATTCCCCGACCAATCAAC CAAATTCCGCTTGGTATTGAC

P7 STS TCCCAATCATGGAAATACTT TTGTTTCTTAGAAGCAGAGG
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Fig.2 Preliminary mapping of rice purple leaf gene pl41
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Tab.3 Gene annotation in the preliminary mapped region

s BER D ReTERE $£H 1D s BER D ReTERE 7 1D
1 DUF567 &ttt & & E LOC Os12g02720 | 28 REFETFEA LOC_0s12g03000
2 HABSBAFEEA LOC Os12g02730 | 29 REETFEA LOC_0s12g03010
3 FRikEH LOC_Os12g02750 || 30 #:pE7EA LOC_0s12g03020
4 DUF567 &t & &EE LOC Os12g02760 | 31 fRFHEEEA LOC_0s12g03030
5 REEEFEA LOC O0s12g02770 || 32 Ll EHSEA LOC_Os12g03040
6 REERETEA LOC_0s12g02780 | 33 ElisssaEHMERAR LOC_0s12g03050
7 RikEH LOC Os12g02790 | 34 HKik&EA LOC_0s12g03060
8 CRPII-F&EMEAREARA  LOC 0s12g02800 || 35 FHA 4 &EA LOC_0Os12g03070
9 HEHBESMEASEA LOC_0s12g02810 | 36 1p3 &EH LOC_0s12g03080
10 FFHETEA LOC Osl12g02814 | 37 KbithEA LOC_0s12g03090
11 JEEMEEEESWEAEEN  LOC 0s12g02820 || 38 KIEERH LOC_Os12g03094
12 SNF7 &I EA LOC _0s12g02830 || 39 ik &EN LOC_0s12g03100
13 ATCHX &EH LOC_0s12g02840 || 40 ZF-HD HHAZFMLEMIBME  LOC_0s12g03110
HA
14 FikEH LOC_Os12g02850 || 41 RiEHEHA LOC_0s12g03120
15 FHTHEA LOC_Os12g02860 | 42 CDC45A-BERIDNAE KL LOC_Os12g03130
wHA
16 GRAS FjE# N FEMBAE  LOC 0s12g02870 || 43 KIEERHA LOC_Os12g03140
HA

17 E2F MHXEA LOC_0s12g02880 | 44 MYBEEHKTEA LOC_0s12g03150
18 ST EH LOC_Os12g02890 | 45 HETHEA LOC 0s12g03160
19 R¥EETEA LOC Os12g02900 || 46 REEH LOC_0s12g03170
20 HERLEEFLNG LOC_0s12g02910 | 47 Mad3/BUBI &R LOC_Os12g03180
21 RikEA LOC 0s12g02920 || 48 &R LOC_0s12g03190
22 FRILEHA LOC 0s12g02930 | 49 MATE #iga&EH LOC_0s12g03200
23 EMB2748 K H LOC 0s12g02950 || 50 #pETEH LOC_0s12g03210
24 XKiKEA LOC_Os12g02940 | 51 FRikEA LOC_0s12g03220
25 BMH M-S LOC_0s12g02960 | 52 MATE #ig&EH LOC_0s12g03230
26 RNA Z&EH LOC _Os12g02970 || 53 MATE $¥izEH LOC_0s12g03240
27 B =R LOC_0s12g02980
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