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Abstract ; Regeneration system of thin cell layers (TCL) was established by using shoots of Pyrus ussuriensis as explants,

to provide basis for asexual propagation and industrialized seedling production of Pyrus ussuriensis ,meanwhile to provide

reference for application of TCL technique in Pyrus research. The results showed that regeneration efficiency of TCL was

affected by the combination and concentration of hormones. The optimal culture medium of adventitious shoots
regeneration was MS+BA 1. 5 mg/L+NAA 0. 25 mg/L-+sucrose 30 g/L-+tagarose 7 g/L,and the regeneration rate was
100%. The optimal culture medium of adventitious roots was 1/2MS+IBA 0. 5 mg/L-+sucrose 30 g/L-+agarose 7 g/L,and

the rate of rooting was 66. 7%. Meanwhile,callus and adventitious shoots induction rate increased under dark culture,
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Note:a. Palmately lobed-shaped leaves with deep sinuses of the melon line #m7 ;b. Round-shaped leaves with slight sinus in the leaf margin of the mel-

on line Y8.

1 MINERHMFER om7(a) MEMHFER Y8(b)NE 1 FMHEIE 7 FEMH(RETHAL) MM HFRE
Fig. 1 Phenotypes of leaf shape of melon (Cucumis melo L. ) lines bm7 and Y8 from upper to lower nodes (left to right)

1.2 REHk

1.2.1 SSR#pidixit RIEABERME pll HEEA T
SSR #rRit M3S16 Fll M3S24 27 [a] 82. 4 kb ()5 4k X &) 2
KO0, HHXRINAE 8 MEEN, Rt — 45/ pl
FE PRI 468 26 Y L, — O TR BC, B BEIRDT R ZE 378
A, B — I EZEFRIC M3S16 Fl M3S24 2 [a) 37 i%3t 27 %t
SSR ##iE. SSR #Rici% it F : & A SSRHunterl. 31
A3 A A3 DX I PN i A SSR A, BB HCER B B 5
KRTF 12 WAL AEEL I 150 bp Y5 2 P FI A Primer
Premier 5" # £33 19 SSR 514, 514 hdtsE Lk
HEHFRF LA .

L2.2 FHRERMMIEN plu KKEHEN B EFA

5 pll B R EB M SSR Fric M3S16 Hl M3S24
M BC, 4rBSBEIRY 378 AN o i 1 B 20 A4 SR R AR
Yo BE 4 B8 4y BT it (Bulk Segregant Analysis, BSA)[?7,
M BC, 43 B BEARRY 378 MMM BEMLZE H 20 B AR
PEAY DNA F1 20 A~ ER 2 HE PR DNA, 73515 & 1R
A EAE R DNA A1 240 DNA #, #3147 SSR
SI¥7E 2 )~ DNA Jth 2 [8]3#47 PCR 91 , 5 73 5 BE A 5
JBE L DR A I 4 38 7 ), B 2k B 24 Y SSR 5
Y. FIFEH 24 SSR 51K B 40 -k, i1 7 3
PR 4330, AR 3 DR 4 U5 SR X pll FE PRI HEATRE 40 %8 161, DA
Tk — 248 /MBI X8

L.2.3 REXBMEYEB¥A B R4
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$4E JEE (https://melonomics. net/) , 7E 2% 23 $fr {5 16 X 45 H: 2 DNA JF % %i A SSRHunterl. 3 B 4, 43t k15

20 N Ly b \, Y 9 \, 2 UL
WEEDRE B, , 458 SCHRRE I AT BRI 3 1 SSR i S A5 8., FEMLISAIBEER 27 M 5 %1 SSR 514,
2 BREHW Bl¥IFEFI N 1 FiR,. B4 G65.G67.G69 K GT76 15 A,

s £ 08 Gao %17 gy 45 PCR # iR B, &1 27
2.1 SSR B|¥i&itas 5 Z R & E‘ﬂﬁ%—n%o K = B, B
.\ \ *f SSR g i AN s o
¥ SSR i M3S16 F1 M3S24 2 [H] 82. 4 kb K f SSR 5| ¥y ¥ RS 4 i BUH K/ M
*1 T A TIREEN p/l EERY SSR 54155
Table 1 Information of newly developed SSR markers for fine mapping of the palmately lobed leaf shape gene pil in melon (Cucumis melo 1.)
SSR £k ElL/)2 BEEF R FEHIRN B IR BE
SSR marker Primer sequence (for. /rev.) Core repeat motif and number of repeats Expected product size/ bp Annealing temperature/°C
CCTTCCAACTCCCATGCAAC
G56 (AG)s 169 50
GAAAACAACAACCCCAAAGC
CGATTTCGTCCTATATTCCG
G57 (GDs 168 50
TCCATCCTCCCACATTCTTC
AAAACTCAAGGGCCGACAAT
G58 (TA)s 151 50
GCGAAAACCATGATGATCCA
AGGACATGGGTTTGAAGTTAG
G59 (AO)7 214 49
CGCAATTTAACTTCGCATAG
CACACGGTCATATCAAGTAGC
G60 (AG)7 241 49
CGTTAACAATTGATGTGACCT
TGTCCCACCCATTCACTTCT
G61 (TA)7 209 52
CTTCATCCACCACGCTCAAA
GTGGAATGTGAATCACCAAT
G62 (AT)13 256 49
CCACCTAACTTAAACTCCCAT
GATATCACGCCCCTATCGAA
G63 (AT)g 121 50
AAAGCCCCCTCGTTAATCAT
CGGTTGGTTAAATTCATCTC
G64 (AT)g 196 49
GTCTGTACCATCGTTGGTTT
CCTATTGGGTGATGTTTGTA
G66 (TAAT )3 197 49
GTGGTAACGCCAAAGAAAGA
TACATCGOGTATCTAATGCT
G68 (TA)16 281 49
CTAGCAGTGCCATGTCAATA
CGATCATAGGAGATTATGGA
G70 (TA)sg 128 49
CCCACCTCTACAACCATACA
GAATATGAGCCGCCAAGAAT
G71 (CAA)7 242 50
ACACCACGGAAAACTGAAGC
CACCCCTCCTCTCCTCTTTT
G72 (CTD1o 273 52
GGGGGACAAAACAAACAACA
GCGAAATTTGGGTCCAAAAC
G73 (AC)s 142 50
TTTCTCCGTGAGGGTCCTTT
TCCCTAACACAAACTCTGCT
G74 (TO7 257 50
GGCTATACTATCATCTTTTCCCT
TGAAGTGTCACCATGGCACA
G75 (AT)g 204 49
ATTCCCATGCATGGTTTTGT
TCAACAATGGGAGACATTGC
G77 (TA)7 100 50
CCGTGATAGGTTTGGAAGTGT
GGAGACCGAAACATAAATCGAG
G78 (AT)7 192 52
ATATCAATACGGCCCCATGC
ATAGTCCACTTTACCCGTTT
G79 (AT)7 259 49
CGATTTATGTTTCGGTCTCT
AAACGACATCATGAGCCCAA
G80 (TTA)g 238 50
GGGCATTTTGTTGCTGACTC
CCATCTTCTTAATTATGGATGG
G81 (TAAT )3 288 49
TGTCTTTCTTCGCTTCTCAA
CTCCCGTACAAGAACTCCAA
G82 (AT)7 130 52
CCTCGAGTAATGGTTGAGCTA
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2.2 pll N RS 40 E Br

FIRS pll FH E %YM SSR Fric M3S16
F1 M3S24 XHHTHE IRy BC, AMASEATREI , B v 2 A
A, B2 ik A 3 AN E A A, I
5 ANEHAMEGE2), 4 BSA Bk, Frig ity 27 xf
SSR 51 5 XFRI AL, FI X 5 X SSR 5| 4%t 5
AN AMESEAT R, BRSO ARG LSRR

H, Rl AP SR - PRIE 0 A, B - ERiE = b H.
FRYEHT B 25 5 B B A R B pld FE R RE {3 FARic
G61 5 G76 Z[al(& 2), W 2 fimw,G8l 5 G76 43
B ,G66.G69 5 pll L4385 #E M3S16 5 G81/G76 2 i)
Kol ) 2 ANE LA, 7E G81/GT6 5 G66/G69/ pll 2 ]
K] 1 ANEAAME, 78 G61 5 M3S24 Z [al k] 1 4
HEHAME,

x2 5 pll EEEFEHHEAEHFEN
Table 2 Recombination near palmately lobed leaf shape gene pll identified from YB population
HANMRGRS HEAANMARE SSR #7iE. SSR marker
No. of recombinants Phenotype M3S16 G81 G76 G69 G66 G61 M3S24
38 A A A A A A H H
113 A A A A A A A H
306 A H A A A A A A
352 A H H H A A A A
378 A H A A A A A A
M3S16 pll M3S24
5
- ~ ~
-~ Y -
- - LY
- ~
e T~
- ™ -
- S~
M3S16 G81/G76 G69/G66 pll G61 M3S24

1 1

I FERA R RS E FIE A A7 B it R 22 & Figh “HY,
Note: Palmately lobed leaf shape or homozygous bands recorded as ‘A’ ; And normal round leaf shape or heterozygous bands as ‘H’.
2 TEREMIHRERAMER pU
Fig. 2 Fine mapping of palmately lobed leaf shape gene pil in melon (Cucumis melo 1. )

2.3 BRI AYE B

Lo X8 R R 46 2 51, SSR #Ric G61 5 G76 Z[E]H)
Bk X B B g 65 447 bp, BB EH O R 2 $04E
(https://melonomics. net/) , 73 #11% X 3L H 6 ME ik
SIH  MELOBCO10780 5 HBZE 1 AR ), 2 55 M3t I i
MELOBCO10781 53 K 2 L MAR b1, 2 5 L 38 U
N s MELO3C010782 5¥E % R A, A A 4R &
SRS M s MELO3C010783 5 bHLH74 % KT #H1L,
25 DNA K% R MELO3C010784 5 ANT #%
FHFHM, A2 5 DNA K /Y% 578 45 ME-
LO3C010785 B fig K 41 (https://melonomics. net/),
ML P Ty BB TG vk 0 EL 1A 1Y) 48 % 2 . Bandupriya
LUV RAE  FERI R ST P o Rk BB T R TR ANT 3%
NS A BRSNS, X 5FIER om? B3
IR B — AR, R MELO3C010784 Jyf
Al BB B SE A
3 itig

R B0 A Y AR I BB Y K E LB R R
B E— R TN E R FE T pll WO 48 /N T

16 999 bp, EHEFEH LI T 24>, BRMINT SSR 4+
TARCHECR HR i TRABER/DN . FIHS pll ZEH
BRE SSRARIC G61 5 G76 A MEEBHA P
) A, SR TEAE R AR R E L Z T,
Tk I3 0 5 Fn A0 B RO HE— AP A /M e TN Y
VRl o TAT A I 1k R A T B R A0 PR A LUK 40 ir
PILEEN,

1 5 At S MR i, SSR 7> FARIC AR LR —
b ELE R AR A AR P TR, 0 HR S Y A P 3 Y &
RO E T LTE B AR X AR E R Z R ELSH
SSR #Ric. HH{EREE W IR] R HERS  BH N H B 2 35 R A 2
AN TE S PN IN

HATE NSNS T MR & BT TR A 55, B R B
M & B MR HTAEN T AR Y e Th g, A E
2 T TR 28 ATIAS 0 1 Wi S 7 — e R 1 FHLAR
Tl T F B HEHTH R . BT R R
— T E T v R T SR R ) pil, LB S TR
FERHNEAR T T S H AR 2r T HL A BT T B8 5E T 2%
il Rl g e — TSR A ) B R 4R A T AR 7

101

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn


http://www.fineprint.cn

- EYEAK -

F @ & 2015006):98~102

ALY, 1 it U Ty ek R AR T AT RE.
(Bt FEARUAFZTERKB MRS NE
KA RITEBH o7, E BT )
S 3k

[1] Hirokazu T. Leaf development and evolution[J]. Journal of Plant Research,
2010,123:3-6.

[2] Gonzalez N, Vanhaeren H,Inze D. Leaf size control:complex coordination
of cell division and expansion[]J]. Trends in Plant Science,2012,17(6) :332-
340.

[3] LiL C,Kang D M,Chen Z L,et al. Hormonal regulation of leaf mor-
phogenesis in Arabidopsis[J]. Journal of Integrative Plant Biology, 2007, 49
(1) :75-80.

[4] Smith L G,Greene B, Veit B,et al. A dominant mutation in the maize
homeobox gene, Knotted-1,causes its ectopic expression in leaf cells with altered
fates[ J]. Development (Cambridge,England),1992,116(1) :21-30.

[5] Nikovics K, Blein T, Peaucelle A, et al. The balance between the
MIR164A and CUC2 genes controls leaf margin serration in Arabidopsis[]].
Plant Cell,2006,18(11) :2929-2945.

[6] Chuck G,Lincoln C,Hake S. KNAT1 induces lobed leaves with ectopic
meristems when overexpressed in Arabidopsis[]]. Plant Cell,1996,8:1277-
1289.

[7] Dean G,Casson S,Lindsey K. KNAT6 gene of Arabidopsis is expressed
in roots and is required for correct lateral root formation[J]. Plant Molecular
Biology,2004,54(1) : 71-84.

[8] Hay A,Jackson D,Ori N,et al. Analysis of the competence to respond to
KNOTTED] activity in Arabidopsis leaves using a steroid induction system
[J]. Plant Physiol,2003,131(4) : 1671-1680.

[9] Lincoln C,Long J, Yamaguchi J,et al. A knotted1-like homeobox gene
in Arabidopsis is expressed in the vegetative meristem and dramatically alters
leaf morphology when overexpressed in transgenic plants[J]. Plant Cell, 1994,
6:1859-1876.

[10] Pautot V,Dockx J, Hamant O,et al. KNAT 2 Evidence for a Link between
Knotted-like Genes and Carpel Development[ J]. Plant Cell,2001,13(8) :1719-
1734.

[11] Niklas K J. The effect of leaf-lobing on the interception of direct solar
radiation[ J . Oecologia,1989,80(1) :59-64.

[12] Ali M S, Kikuzawa K. Shoot morphology of Aucuba japonica incurred
by anisophylly : ecological implications[ J]. Journal of Plant Research,2005,118
(5) :329-338.

[13] Vogel S. Leaves in the lowest and highest winds: temperature,force and
shape[J]. New Phytologist,2009,183(1) : 13-26.

[14] Barber J. Photosynthetic energy conversion: natural and artificial[J].
Chemical Society Reviews,2009,38(1) :185-196.

[15] Zhu X G,Long S P,Ort D R. Improving photosynthetic efficiency for
greater yield[J]. Annual Review of Plant Biology,2010,61:235-261.

[16] Wells R, Meredith W R, Williford J R. Canopy photosynthesis and its
relationship to plant productivity in near-isogenic cotton lines differing in leaf
morphology[ J]. Plant Physiology,1986,82(3) :635-640.

[17] Gao X X, Ning X F. Fine mapping of a gene that confers palmately lobed
leaf (pll) in melon (Cucumis melo L.) [J]. Euphytica,2014,200:337-347.

[18] Li Q,Wan J M. SSR Hunter: Development of a local searching software
for SSR sites[ J]. Yichuan,2005,27(5) :808-810.

[19] Lalitha S. Primer premier 5. Biotech Software & Internet Report: The
Computer Software [J]. Journal for Scient,2000,1(6) :270-272.

[20] Michelmore R W,Paran I,Kesseli R V. Identification of markers linked
to disease-resistance genes by bulked segregant analysis: A rapid method to
detect markers in specific genomic regions by using segregating populations
[T]. Proc Natl Acad Sci USA,1991,88:9828-9832.

[21] Bandupriya H,Dunwell ] M. Overexpression of CrANT, coconut babyboom
homologue alters plant growth and morphology in transgenic Arabidopsis
plants[J]. Tropical Agricultural Research,2012,23(3) :249-260.

Fine Mapping of Palmately Lobed Leaf Gene pll in Melon

GAO Xing-wang' , WANG Xian-lei* ,NING Xue-fei* ,ZHANG Zi-qiang® , LU Hao® ,LI Guan®
(1. College of Resources and Environmental Science,Xinjiang University, Urumgi, Xinjiang 830046 ;2. College of Life Science and Technology ,
Xinjiang University, Urumqi, Xinjiang 830046)

Abstract: A natural mutant named bm7 in melon (Cucumis melo L.) that consists of palmately lobed leaves and a melon
line named Y8 that consists of round leaves were used as parental lines to construct BC, segregating population for fine
mapping of the palmately lobed leaf gene pll. Methods of bulk segregant analysis (BSA) and simple sequence repeat
(SSR) markers were used to map pll. The pll gene was delimited between SSR markers G61 and G76,and the physical
distance was 65 kp according to the melon genome database. The results showed that six genes, MELO3C010780 -
MELQO3C010785, were predicted within this region. Gene MELO3C010784 was similar to the ANT transcription factor.
Overexpression of CnANT in Arabidopsis resulted in leaves with serrated margins. This finding indicated that gene
MELQO3C010784 was maybe the most likely candidate gene for pll.

Keywords : melon; palmately lobed leaf; SSR ;fine mapping;leaf development
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