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Abstract: The reduction of chromosome number in plant somatic cells is a rare phenomenon. In this study,
the tetraploid and chimeric of the same wild germplasm of Hevea brasiliensis ( Willd. ex A. Juss. ) Miill. Arg. were
used to analyze the position effect of tetraploid cell proportion in chimeras by flow cytometry, and the origins of
tetraploid and chimeric identified by SSR markers. The results showed that the proportion of tetraploid cells in
the chimera plants decreased to 65.58% in the seventh leaf layer from 80.50% in the first leaf layer. The 32 bands
amplified by 18 pairs of primers were identical in the tetraploid and chimera, and there were 28 different bands
compared with 28 bands of the diploid rootstock, indicating that the chimera was derived from the spontaneous
somatic ploidy reduction of tetraploid. The peak ratio of two alleles in one of the 18 loci was 3 : 1, indicating that
the tetraploid germplasm was not an autotetraploid produced by chromosome doubling of somatic cells, but an
allotetraploid derived from sexual polyploidization of the 2n egg and 2n pollen. This study discovered and proved
the phenomenon of ploidy reduction of an allotetraploid in rubber tree.
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A': Scion of chimeric plant, B: Location of truncation and regeneration, C: Location of connection of scion and rootstock
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Fig.1 Chimeric plant
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A: Chimeric diploid rootstock ( T1 ), B: Tetraploid scion ( T2 ), C: Chimeric scion ( T3 )
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Fig.2 Flow cytometry analysis of plants of different ploidy levels
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position, d: Apical leaf layer ( the seventh leaf layer ) . Different capital letter indicate signficant difference between the indicator ( P<0.01 )
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Fig.3 Schematic diagram of leaf layers and ratios of tetraploid cells in different locations of the chimeric plant
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Fig.4 Genomic DNA electrophoresis result
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Table 1 SSR primer sequences
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Sz REGEIL72T JR 13 | 47751 - -
. . . Repeat Repeat Number of
Primer ID Primer sequence (5’ -3' )F Primer sequence (3’ -5' )R
type sequence alleles
VgSSR 3217974 ACCACCAGCTCAAAACCCAA ACTCGATTTCCAAGCTGGCA Tri (TGC )8 3
VgSSR 3217305 TGCTGATTGTATTGCACCCA TCAGGCTGCTTTACCTATTCCC Tri (TAT)6 3
VgSSR 3217912 CCACTGTCATGTCATGGGCT AGGCGTCTCCTTTCTCCTCT Tri (TCT)S5 2
VgSSR 3217030 TACTCGCCAACACCACCATC TGAAGTAGGCGCTTGTAAGGG Tri (TAT)7 2
VgSSR_3217161 GCATTTGCAATGGCCAATGG AAGTGTCAGATGCGCCGATT Tri (AAT)5 2
VgSSR_3219860 TGCCTAAAACCTTCAGGATTCA GTTGGCCGCTGGAAGTTTTT Tetra (AAAG)S 2
VgSSR_3220502 CATCGCTCTCCCAACACCAT AAGAGTGGAGGTTGCTCTGC Tetra (TTTC )4 4
VgSSR 3219876 ATGGGTTGCTTGCTTTGCTG TGAATCTGGGGTTCAACCGG Tetra (AACA)7 4
VigSSR_3098098 AGCTAATGCCCACTTGCCAT GCCAAGATGTTGCCTCTTTGT Tri (TTC)8 2
VigSSR_ 3097924 ATTGAGGTAGGTGGCACTGC GGGTGGGTCGTTGGAAAGAT Tri (CTC)7 2
VigSSR_3097845 TCACGCGGCATCTCTCTTTT ATCCGTATGCCACATCAGCC Tri (TTC)6 3
VigSSR_3097787 CGCTGCATGATGTTAGTGGTG TCTGCCCTAACCATAACAAGGA Tri (ATT)6 3
VigSSR_3098064 ACAGTGCTTCATACAGGGCC TCCTTGGGCACACAACTTCA Tri (TAT)5 2
VigSSR_3097897 CCACACCCACTTTTGCCTTG AGCTCTTCAAGGGCTTATCTTT Tri (AAT)5 2
VigSSR 3097861 GCACGACCTATTGTGGAGG TCTCAACTCACATCGAACACA Tri (AAG)5 2
VigSSR 3126413 TGGGTTTCCCTCTTCTTGGA CCTCCCAACGCAATCCTTTC Tetra (AATT)6 2
VigSSR 3126347 AGTAAGTCACACACCTACGCA GCCACGTGTCACCATCTCAT Tetra (ATTA)6 2
VigSSR 3126395 CCTCAAGGCTAATTCGTTGTCG AGCGGAGTTGCCATTGGTAA Tetra (AAAT )7 2
VigSSR_3097845 VigSSR_ 3217912
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The abscissa is the length of amplification product ( bp ), and the ordinate is the relative

fluorescence unit. The same as below
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Fig.5 Examples of different bands of chimeric rootstock ( T1 ), tetraploid scion ( T2 ), and chimeric scion ( T3 )
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Table 2 Information of primer amplification loci

HEYE R FEfh 4 Sample ID
Primer ID T1 T2 T3
VgSSR 3217974 / 253 253
256 / /
268 / /
VgSSR_3217305 291 / /
/ 312 312
/ 315 315
VgSSR 3217912 309 309 309
316 / /
VgSSR 3217030 / 369 369
375 375 375
VgSSR 3217161 / 347 347
401 / /
VgSSR_3219860 218 218 218
222 / /
VgSSR 3220502 242 242 242
250 250 250
/ 252 252
254 254 254
VgSSR 3219876 312 312 321
/ 328 328
332 / /
340 340 340
VigSSR 3098098 / 220 220
232 / /
VigSSR_3097924 241 241 241
244 / /
VigSSR_3097845 260 260 260
/ 263 263
/ 296 296
VigSSR_3097787 259 / /
265 / /
/ 267 267
VigSSR 3098064 227 227 227
299 299 299
VigSSR_3097897 / 335 335
356 356 356
VigSSR_3097861 / 406 406
430 430 430
VigSSR 3126413 214 214 214
218 / /
VigSSR_3126347 / 202 202
/ 386 386
VigSSR 3126395 / 371 371
379 379 379

VigSSR_3098064
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Fig.6 Different yields of amplification products of chimeric
rootstock ( T1 ), tetraploid scion
(T2 ), and chimeric scion ( T3 )
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