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Abstract; [Objective) Eucommia ulmoides Rubber (EuR) is one type of terpenoids,which can be syn-
thesized by mevalonate (MVA) pathway. This study analyzed the differential expression of genes in MVA
pathway in young fruits and leaves of E. ulmoides oliver and predicted main pathways of EuR synthesis.
[Method] According to the high-throughput transcriptome sequencing (RAN-seq) data,functional annota-
tion and expression analysis in E. ulmoides young fruits and leaves,unigenes of MV A pathway were deter-
mined,and their expressions were systematically analyzed. [Result] Twenty-three unigenes in MV A path-
way were annotated including 3 acetyl-CoA C-acetyltransferase (EuACTO) ,3 hydroxymethylglutaryl-CoA
synthase (EuHMGS), 8 hydroxymethylglutaryl-CoA reductase (EuHMGR) ,2 mevalonate kinase (Eu-
MK),1 phosphomevalonate kinase ( EuPMK), and 6 diphosphomevalonate decarboxylase ( EuMDP).
Reads Per Kilo bases per Million reads (RPKM) data analysis showed that the expressions of EuACOTS,
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EuACOT10, EuHMGS4, EuHMGS5, EuHMGS6, EuHMGR18, EuMK3, EuMK4, EuMDP7, EuMDPS,
EuMDP9,EuMDP10,and EuMDP11 were significantly different in young fruits and leaves. Only the ex-

pression of EuMDP9 in leaves was greater than in young fruits, while the expressions of other genes in

young fruits were greater than in leaves. Furthermore, Eu HMGR15 and EuHMGR17 were unique in young

fruits. [Conclusion)] Most of genes in MV A pathway were abundantly expressed in young fruits, which was

consistent with the fact that rubbers form fruits were more than from leaves. Therefore, MVA pathway

was considered the main synthetic pathway of EuR.
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Fig.1 Metabolic loci in MVA pathway of
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Table 1 Information of EuACOT in Eucommia ulmoides compared with other species
P-4 1
Unigene 1% Unigene 4% KHE/bp 2% 1D i e HLE/ %
. X Reference N At
Unigene name Unigene ID Length Species E-value Similarity
sequence 1D
EuACOTS8 14429 1643 ADDI10719. 1 WZE Camellia olei fera 0 91
EuACOT9 4889 1398 AAU95619. 1 M Nicotiana tabacum 0 82
EuACOT10 550 1464 ADD10719. 1 W2 Camellia olei fera 0 91
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young fruits and leaves of Eucommia ulmoides
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Table 2 Information of Eu HMGS in Eucommia ulmoides compared with other species

2% 75 1D 5

Unigene fiy % Unigene 45 K B /bp Yy Fp W ML/ %
. ;i Reference L . N
Unigene name Unigene 1D Length Species E-value Similarity

sequence 1D
WA Nicoti dor [ fii
EuHMGS1 10312 1525 ABV02025.1 LB Nicotiana langsdor [ fii X 0 89
Nicotiana sanderae
EuHMGS5 136 1924 ACD87446. 1 R Camptotheca acuminata 0 87
W5 M Nicoti 7S
EuHMGS6 40010 558 ABV02025, 1 WHMA Nicotiana langsdor f fii X Te—62 61

Nicotiana sanderae
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Fig. 3 Differential expression levels of ExHMGS in

young fruits and leaves of Eucommia ulmoides
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BAE92730.1) . B # (C. acuminata, P48021. 1) 11y
HMGR B AHRIEIL B 5390 ~9900 (K 3) . fn 4 H
EuHMGR £ [H . 4kt i 2R 58 E« HMGR1 — 11
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Table 3 Information of Eu HMGR in Eucommia ulmoides compared with other species
. . % 1| 1D
Unigene i %4 Unigene 45 K )& /bp Akl Y Fh B A(E FHLE / %
. ;i Reference L . o
Unigene name Unigene 1D Length Species E-value Similarity
sequence 1D
EuHMGRI12 2258 2 410 AAV54051. 1 # AP Eucommia ulmoides 0 99
EuHMGR13 23567 420 BAE92730.1 @M Gentiana lutea 8e—60 86
EuHMGR14 30410 219 AAB87727. 1 M Nicotiana tabacum 3e—11 56
EuHMGRI15 31427 229 ABC74565. 1 W ¥ 3% Picrorhiza kurrooa 9e—17 53
EuHMGRI16 32651 241 ACD37361.1 F}Z Salvia miltiorrhiza 0 58
EuHMGR17 37874 351 BAE92731.1 W JEJH Gentiana lutea de—64 88
EuHMGRI18 5849 2 353 AAB87727. 1 M Nicotiana tabacum 0 79
EuHMGR19 697 2 185 P48021. 1 B Camptotheca acuminata 0 79
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Fig. 4 Differential expression levels of EuHMGR in young fruits and leaves of Eucommia ulmoides
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Table 4 Information of EuMK in Eucommia ulmoides compared with other species
. . . P4 1| 1D -
Unigene 1% Unigene %% K E /bp 25 e 30y 2 HIfLLRE /%6
. . Reference . Nt
Unigene name Unigene 1D Length Species E-value Similarity
sequence 1D
EuMK3 18927 1094 AAL18925.1 W Hevea brasiliensis le—172 77
EuMK4 2112 480 AAL18925.1 W Hevea brasiliensis 6e—33 85

2.5.2 EuMK ZEAAr4h RFnvt b P8y AT £ 57

MIE S AT LA s EuMEK G805 iR 7R # &) 5 f
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Fig.5 Differential expression levels of EuMK in young

fruits and leaves of Eucommia ulmoides
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Table 5 Information of EuPMK in Eucommia ulmoides oliver compared with other species
Unigene iy 44 Unigene %i* KEZ/bp 2% 75 1D Y W HAALEE/ %
Unigene name Unigene ID Length Reference sequence ID Species E-value Similarity
EuPMK3 10321 1817 AFC34137.1 %5 Camellia sinensis 0 90

2.6.2 EuPMK AW ESHRArtH P RLEZTZ
F M 6 ALLE H, EuPMK3 3 K 78 KL )y 5
M A Rk BRI R R RIS R R T A

2.7 MMHBARKXKBEBBHELEBERE«MDP)

HBERREER

2.7.1 EuMDP ## 5% WKL R i 5
S EAE T R B AL P2 SR R i MDP SE AT 6
%% Unigene {1 B, 58 KWW (Hevea brasiliensis ,
AAL18927. 1, BAF98285. 1) . Xl %% J& WL 5% X C N.
langsdor f fii X N. sanderae, ABV02028. 1), A &
(Panax ginsen , ADI80345. 1) ) MDP 3[R AH {14 35
#1822 ~89% (%6) , iy 44 I EuMDP 3 [, 4k 1l 24

R5z EuMDP1—5 3R F M 38y EuMDP6—11,
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Fig. 6 Differential expression levels of EuPMK in

young fruits and leaves of Eucommia ulmoides
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Table 6 Information of EuMDP in Eucommia ulmoides compared with other species
. e 1 E=) .
Unigene f5%  Unigene % Kfig/bp > 200 1D W R HRLEE/ %
. ;i Reference . Lol
Unigene name Unigene ID Length species E-value Similarity
sequence 1D
EuMDP6 2961 485 AAL18927.1 B Hevea brasiliensis 5e—17 82
5 MH Nicotian rs
EuMDP7 41324 240 ABVO2028.1 WM Nicotiana langsdorf fii X 2e—36 89
Nicotiana sanderae
EuMDPS 45009 224 ABVO02028.1 B Nicotiana langsdorf fii X 2e—10 88
Nicotiana sanderae
EuMDP9 46901 275 ADIS0345. 1 N2 Panax ginsen le—26 89
EuMDP10 47529 306 ADI80345. 1 A% Panax ginsen le—26 89
EuMDPI11 6878 952 BAF98285. 1 B Hevea brasiliensis 9e— 160 84

2.7.2 EuMDP fAAP 4h R Fovt B b o) 2 ik & £
F MK 7 AT LLE . EuMDP 255 % 51 7 ) 2R f
mE A Fik . Hoh EuMDP6 Fi EuMDPY 1 it
ARk E R TR, R A RBEY YR
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Fig. 7 Differential expression levels of EuMDP in young fruits and leaves of Fucommia ulmoides
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