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Table 1 Composition and parameters of codon usage in genes

identified form full-length ¢cDNA transcriptome

T AR S AR PR R
T3s([a] WEBTH 3 A b Boffmne HIAME)  0.08~0.59 0.37  0.08
C3s([] XM F55 3 A b Mumsng th B A4 2)
A3s([R] SRS FEE 3 iz b ARIEES B S R)
G3s [7] LTS T55 3 fir b 15 IR HH B4 30D
ENC(E R W5 T 40
GC3s([F] LB T4 3 iz G+C &)
G 1, IR i o e 120D
Aro(F5 F IR B HERMIR)
L_aaCEEERTH MK JE/ aa)

0.11~0.76 0.28 0.08

0.06~0. 53 0.30 0.06

0.09~0.72 0.31 0.07

30.35~61.00 54.31 3.93

0. 26~0. 86 0. 46 0.10

0.37~0. 64 0. 47 0.04

0.00~0. 23 0.08 0.03

100~3 912 425.00 279.00
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Fig.1 ENGC-plot of Eucommia codons
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Table 2 Correlation coefficients among the parameters of codon usage and RPKM in full-length transcriptome
T3s C3s A3s G3s ENC GC3s G+C L aa RPKM
C3s —0. 84% %
A3s 0.56% * —0.67*% *
G3s —0. 58* * 0.35% * —0.61% *
ENC 0.05%* * —0.06* * 0.14* * —0.08* *
GC3s —0.91% * 0. 88* * —0.82% * 0.72% * —0.10% *
G+C —0.78% * 0.72% * —0.76* * 0.50* * —0.12% * 0.83* *
L _aa 0.31* * —0.32%* 0.22*% * —0.20* * 0.01 —0.32% % —0.26% *
RPKM —0.02 0.13* * —0.20% * 0.09* * —0.05* * 0.13* * 0.11* * —0.12% *
Aro —0.06* * 0.18* * —0.09* * —0.08% * 0. 08* * 0.07* * —0.10% * —0.05% * 0.04*

T * % A8 0.01 K- CRUID L BEAS, * 7E 0. 05 K- CUID £ BFHK.

Note: * * indicates significant correlation with P<C0. 01 and bilateral; * indicates significant correlation with P<C0. 05 and bilateral.
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Table 3 Frequency of synonymous codons in

57 # RSCU {H ik 2 8 3 2 F (P<<0. 01,2 B
ARZEHZERTFTET 0. 08,3 HFE MR A FLHFEA P
ZHEMTH RSCU ERTF 1, M2 2o B R RINE
BF, BAHET AAC,AAG,ACC, AGG,AUC,CAC,
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Fig. 2 Distribution of Eucommia codons
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DL 4 &0 R R A FE I 36 SRR SLr R IR
HRBFFEXT &, 0 X 2 KA LR R IR R P &
F W4 BN [R) SO 5 AR A BE (RSCU ) , 3F
BHEBEANERALE, EREW, MR ARIRRE
IR S R H RN BB R Ear A 14.21 4
FHTFHEAZR REFERRAERM F 475 RIAHE
NEBEBFHFER A UWABEBTREAEER, &Y
Leu.lle,Ser.Pro. Thr, Asn.Glu F1 Cys {5 FH i 14 7 78
25 X FL AL F, i w48 UGA, T 2R 52 s
17 UGA Fit UAA,

2.3

Eucommia transcriptome ,leaf-specific and fruit-specific genes

U L il R RIS RIPERRIE
BT  HE RSCU pigE| RSCU ¥E RSCU

UUU 39074  L05 34 0. 99 170 0. 92

Phe UUC 35439  0.95 35 101 201 1.08
UUA 19350  0.68 8 0. 44 72 0.58

UUG 43243  LS5I 33 1.83 181 145

CUU 39688  1.38 21 L17 119 0.95

Leu CUC 28353  0.99 22 1.22 171 1.37
CUA 16547  0.58 8 0. 44 70 0.56

CUG 24787  0.86 16 0. 89 137 1.10

AUU 43060 136 22 1.74 169 1.08

Tle AUC 28693  0.90 9 0.71 178 114
AUA 23470 1. 00 7 0.55 123 0.79

Met AUG 44248  1.00 29 1.00 243 1.00
GUU 46810 156 20 148 167 L12

GUC 23115  0.77 6 0. 44 127 0.85

vl GUA 1648  0.55 9 0. 67 82 0.55
GUG 33402 L1I2 19 141 220 1.48

UCU 38162 144 28 1.63 121 1.04

UCC 24295  0.91 12 0.70 128 110

Ser UCA 31373 118 18 105 125 1.08
UCG 20934  0.79 17 0. 99 101 0.87

CCU 30525 L33 16 0. 96 124 1.03

CcCC 16205 0.71 12 0.72 95 0.79

Fro CCA 26879 117 25 149 140 116
CcCG 17977 0.79 14 0. 84 124 1.03

ACU 26600 123 14 112 87 0. 84

ACC 21087  0.98 14 112 133 1.28

The ACA 25267  L17 12 0.96 106 1.02
ACG 13393  0.62 10 0. 80 89 0.86

GCU 46727  1.46 20 114 166 1.01

GCC 28499  0.89 15 0. 86 194 1.18

Ala GCA 35455  L1I 18 1.03 166 1.01
GCG 17534  0.55 17 0.97 132 0. 80

UAU 27 611 110 5 0. 42 101 0.83

Tr UAC 22622  0.90 19 1.58 143 117
TER UAA 1275 0. 90 1 0.75 14 117
UAG 1 009 0.71 1 0.75 6 0.50

) CAU 2498 119 7 0. 82 86 0.88
His CAC 17038  0.81 10 118 109 L12
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F:3(&)
Talbe 3(Continued)

RS Bl R EE 37 REFFRIE
RACES gl RSCU A RSCU gl RSCU

CAA 33 864 1.03 26 1.18 185 121

Gln CAG 32 090 0.97 18 0.82 120 0.79
AAU 45 648 1.19 26 1.16 191 0.98

Asn AAC 31177 0. 81 19 0. 84 199 1.02
AAA 51 731 0. 94 23 0.96 208 0.92

Lys AAG 58 367 1. 06 25 1.04 243 1. 08
GAU 66 407 1.35 45 1.43 205 1.23

fsp GAC 31 759 0. 65 18 0.57 127 0.77
GAA 63 047 1.04 38 1. 10 242 0.97

Glu GAG 57 749 0. 96 31 0. 90 256 1.03
. UGU 16 066 1.04 9 1. 06 84 0.97
Crs UGC 14 920 0. 96 8 0.94 89 1.03
TER UGA 1987 1. 40 2 1. 50 16 1.33
Trp UGG 22 308 1. 00 13 1. 00 127 1. 00
CGU 13 263 0.77 3 0.27 34 0. 46

CGC 9 029 0.53 4 0. 36 45 0. 61

Arg CGA 12 660 0.74 8 0.72 33 0.45
CGG 12 770 0.74 7 0.63 51 0. 69

AGU 23 384 0. 88 12 0. 70 94 0. 81

Ser AGC 21 301 0. 80 16 0.93 127 1. 09
AGA 28 538 1. 66 18 1.61 122 1. 66

Arg AGG 26 622 1.55 27 2.42 156 2.12
GGU 34 760 1.14 14 0.75 156 0. 88

GGC 24 001 0.78 13 0. 69 166 0. 94

Gly GGA 37 677 1.23 27 1.44 208 1.17
GGG 25 894 0. 85 21 1.12 180 1.01

EAHEMEREREN TR FENEB T, ZEBTHHEFB TEAE
P (RSCU>D)

Note: The numbers with bold anditalic indicate to a specific codon, this codon was
used more frequently(RSCU>1).
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GGC.GUC,UAC #l UCC N &L # 7. RIELFMF
WAL R T o 2B, —F A ES T R
MBS s UGA £ (B8 1, TR 52
ity UGA #1 UAA & IEERS T

TSR O 72 A B, B 2 B S AE Y 22
v 22 H R R R R B I R SR S A O ZE A L
B AT RER D O AP Fr B Lo B, S B R ok Y
REFEN R BB SE T N AR AES & 58 =P
AR K 20T SR B PR R AR R i ™

AR — e & B B8 P S AR TR AL b
BT H RSN A5, N TR Ktk B A
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Analysis of Characteristic of Codon Usage of Eucommia ulmoides Transcriptome

LIU Huimin?,WUYUN Tana'?,DU Hongyan"?
(1. Non- timber Research and Development Center, Chinese Academy of Forestry Science, Zhengzhou, Henan 450003; 2. The Eucommia
Engineering Research Center of State Forestry Administration,Zhengzhou, Henan 450003)

Abstract ; Eucommia ulmoides was used as test materials,the correlation between codon composition and gene expression was
analyzed based on the transcriptome data by using CodonW and SPSS software,in order to offer a theoretical foundation for
transforming exogenous gene and Fucommia genetic engineering. The results showed that the gene expression had a significant
and positive correlation to G3s,C3s,G+C and GC3s(P<0. 01)content and a negative correlation to A3s content, T3s content,
gene coding sequence length and effective codon number(ENC) (P<<0. 01)and Aro content(P<C0. 05). These results indicated that
genes with a high expression had a stronger codon usage bias and likely end with G/C. ENC had a significant positive correlation
to A3s,T3s and Aro content (P<C0.01)and a significant negative correlation to C3s,G3s,G+C,and GC3s content (P<0. 01).
Fifteen optimal codons were identified, namely, AAC, AAG, ACC, AGG, AUC, CAC, CAG, CCG, CUC, CUG, GCC, GGC,GUC,
UAC,and UCC. Fruit and leaf special genes had difference on the codon usage of Leu,lle,Ser,Pro,Thr,Asn,Glu and Cys.

Keywords : Eucommia ulmoides ; transcriptome; codon ; bias

89

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



http://www.fineprint.cn

