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Comparison of expression abundance of genes related
to rubber biosynthesis regulation in Hevea brasiliensis

YANG Shuguang', YANG Xiuguang®, SHI Minjing', DENG Xiaomin', CHAO Jinquan',
LI Yan', ZHANG Shixin', TIAN Weimin'"

(1. Rubber Research Institute, Chinese Academy of Tropical Agricultural Sciences/Key Laboratory of Rubber Biology and Genetic Resources
of Rubber Tree, Minstry of Agriculture and Rural Affairs, P. R. China/State Key Laboratory Incubation Base for Cultivation & Physiology
of Tropical Crops, Danzhou 571737, Hainan, China; 2. Comprehensive Agricultural Service Center of Mengjiao
Nationality Township, Cangyuan WA Autonomous County, Lincang 677401, Yunnan, China )

Abstract: Protein is one of the basic components of life system and the executor of most biological functions. Protein
abundance is closely related to its biological function, and its abundance is strictly and precisely regulated by each link
in the process of gene expression. Among them, there is a strong correlation between protein abundance and its
corresponding mRNA abundance, about 40% of the difference in protein abundance can be explained by mRNA
abundance. Jasmonic acid signaling pathway regulates the biosynthesis of natural rubber in Hevea brasiliensis, but the
difference of expression abundance among related genes needs to be elucidated. In the present study, the expression
abundance differences of 15 rubber biosynthesis regulatory genes COIl, JAZ1, JAZ2, JAZ3, MYC1, MYC2, MYC3,
MYC4, MYC5, GAPDH, HUGR1, SRPP, REF, HRT1, HRT2, and 2 common internal reference genes 185, ACTIN1 in
10 rubber tree germplasms latex following tapping them with S/2D d3 tapping system were compared. The expression
abundance of ACTIN1 in each sample is set to 1, and the expression abundance of other genes in the sample is calculated
according to the standard. The results were as follows: The transcriptional abundance of different genes in the same
individual was significantly different, and the abundance order of the same gene set was different in different individuals
The transcription abundance of the same gene was significantly different in different individuals, the maximum
abundance of the 16 genes were 9.43, 6.04, 10.02, 12.29, 18.82, 9.22, 38.46, 112.83, 121.36, 15.34, 19.09, 13.54,
10.05, 19.80, 24.83, 11.82 times of the lowest abundance, and the coefficient of variation were 73.05%, 55.19%,
69.09%, 67.37% , 66.59%, 53.87%, 83.25%, 122.02%, 166.34%, 59.89% , 70.59%, 75.67%, 74.20% , 68.34%
84.23% , 78.59% , respectively; Overall, at the population level, the transcription abundance of the 16 genes from high
to low was 18S>SRPP>HMGR1>REF>MYC2/HRT1>COIN>MYC1/MYCA>GAPDH/ JAZ1/MYC5>JAZ2>HRT2/MYC3/
JAZ3, correspondingly, the average abundance were 28 382.26, 43.64, 11.39, 7.16, 5.47, 5.10, 1.07, 0.75, 0.74,
0.45, 0.42, 0.33, 0.12, 0.06, 0.06, 0.04 times than that of ACTINI, respectively. It is worth noting that, the
abundance of 18S is undoubtedly the highest, and in mRNA | SRPP is the largest, JAZ1 is greater than that of JAZ2 and
JAZ3, MYC2 is greater than that of MYC1, MYC3, MYC4 and MYCS, HRT1 is greater than HRT2 at both the individual
and population levels. The results showed that, the abundance of structural genes and functional genes is higher than that
of regulatory genes. In the analysis of gene relative expression, the target gene and the internal reference gene are usually
homogenized, thus masking the real abundance difference between different genes, therefore, in the gene expression
analysis, we should pay attention not only to the relative expression of genes, but also to the abundance difference
between genes, which is helpful for understanding the function of genes in a more comprehensive way.

Key words: Hevea brasiliensis, rubber biosynthesis regulation, gene abundance, comparison
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Table 1  Plant material of experiment
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PR107 3 1,2,3
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MT/1T/13 29/8 3 19, 20, 21
RO/C/8 24/104 2 22,23
RO/1/103 107 4 24,25, 26, 27
RO/CM/10 44/454 3 28, 29, 30
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Bt ACTINT 19 qPCR 514, F . GTTCTACAAGTGC
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Fig. 1 Average abundance of gene transcription in 30 samples
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Table 1  Differential distributions of gene abundance in samples
5 HE
L ﬁiﬁzﬁl&ﬁﬁﬁ Abui{fnﬁirfr'der
Come  Sample number
and percentage B2 3 4 S e T 8 o F10 F11 P12 P13 14 F 15 P16
Ist  2nd  3rd 4th  5th  6th 7th  8th  9th 10th 11th 12th 13th 14th 15th 16th
18S % H Number 30
B Percentage (%) 100
SRPP  %{H Number 30
T 38 Percentage (%) 100
HMGR1 %{H Number 20 5 5
H /38X Percentage (% ) 67 17 17
HRT1 #(H Number 3 3 6 17 1
H 4% Percentage (% ) 10 10 20 57 3
REF %% H Number 7 16 1 6
738 Percentage (%) 23 53 3 20
MYC2 % H Number 6 18 6
%1 Percentage (% ) 20 60 20
MYC1 %5 H Number 1 9 8 5 4 2 1
T 434X Percentage (%) 330 27 17 13 7 3
COIl  #(H Number 16 12 2
T 43K Percentage (%) 57 40 7
MYC4  %(H Number 2 6 9 3 3 7
B HL Percentage (% ) 7 20 30 10 10 23
MYC5 %(H Number 2 2 1 6 5 3 3 5 3
H /34X Percentage (% ) 7 7 3 20 17 10 10 17 10
JAZ1  %(H Number 2 3 14 9 2
H /34X Percentage (% ) 7 10 47 30 7
GAPDH %{H Number 2 9 8 5 5 1
H 44 Percentage (% ) 7 30 27 17 17 3
JAZ2 %A Number 3 5 15 2 3 2
H 44 Percentage (% ) 10 17 50 7 10 7
JAZ3  %{H Number 2 8 9 11
H 45 Percentage (% ) 7 27 30 37
MYC3 % H Number 5 6 3 6 10
738 Percentage (%) 17 20 10 20 33
HRT2 #{H Number 5 14 7 4
B /741 Percentage (%) 17 47 23 13

$122.02% , A ] 22 5 0] 38 2 AN B0 9 MYCS
£ 2.0x107 ~4.4x10° Z [8] , 2 5% R 4L 166.34% , 1~
PARTA) 22 5 AT 3k 2 B0 9 GAPDH 18 8.0x 107 ~
1.2x10° 22 [a], 28 5+ 2 %0 59.89% , ™ PR 0] 22 57 ] 3k
2B HMGR] 7E 1.5%x10° ~2.9x 10" 2Z [i] , 48
SRET0.59% , A D) 22 50T 5k 1 A B 9
SRPP 7F 1.2x 10" ~ 1.6 x 10* Z 1], 7% 5 & % 75.

67% , M) 25 52 Al 3k 1 AN B0 9 ; REF 1 2.8 %
10°~2.8x10"' Z [i], 48 5 R4 74.20% , A4 ] 22 5+
Ak 1 AR 9 HRT1 #E 6.5%x107" ~ 1.3x10' 2
), 28 5 R %K 68.34% , A [A] 22 5 A3k 2 B
% HRT2 16 1.1x 102 ~2.8x 10" Z [ii], 75 55 R %%
84.23% MR 2252 AT 3K 1 D ; 18S 7E 6.5%
10° ~7.7x10* Z [i], 48 53 R %0 78.59% , A4 ] 22 57
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Fig. 2 Transcriptional abundance of different genes in the same sample
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Fig. 3 Transcriptional abundance of different genes in the same sample
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