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Comparison of the sequences around the translation initiation

codon between differentially expressed genes in chicken
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( Department of Biological Technology, Nanchang Normal University, Nanchang Jiangxi 330046, China)

Abstract: The control of translation initiation is one of the most fundamental processes in the regulation of gene
expression. Here, we investigated the differences of the sequences around the translation initiation codon between highly
and lowly expressed genes, and searched for the specific sites regulating gene expression in chicken. Total 3 020 nuclear
genes with complete CDSs and no evidence of multiple-splicing forms were included in this study. The complete mRNA
sequences and 5' UTRs sequences corresponding to all annotated genes in chicken were downloaded from Ensembl.
Sequences around translation initiation codon of the genes were extracted by a personal program. We found that the -3
and -2 sites, upstream of the initiation codon, are more likely the key sites for correct recognition of the translation
initiation codon in the chicken genome. Analyses of base composition around the initiation codons indicated that the
upstream of the initiation codons tends to use G+ C, especially for highly expressed genes. We also found strong bias of
G at position =9, =6, =3 and +4 and strong bias of C at position =1, =2, =4 and =5 in the highly expressed genes. The
A and U occurrence frequency of upstream of the initiation codon in the lowly expressed genes is significantly high than
that in the highly expressed genes. A strong bias of A was found at position =19, and another strong bias of U was found
at position +1, +11, and 14 in the lowly expressed genes. We argued that these sites are more likely the important
regulation sites of gene expression, and deserve more further attention.
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Table 1 The nucleotide acid occurrence frequency around the translation

initiation codon in highly and lowly expressed genes in chicken

B JIREERS (A) PRWERE(U) B (G) JamEnE(C)
(A SRS ik [RESIN ik [SESEN iRk [EESN ik
-24 0.154 6 0.238 4 0.165 3 0.219 3 0.356 8 0.275 0 0.323 1 0.267 0
-23 0.157 8 0.217 8 0.165 4 0.222 5 0.374 8 0.283 6 0.301 9 0.275 8
=22 0.159 3 0.227 0 0.180 4 0.192 8 0.387 9 0.297 0 0.272 1 0.283 0
-21 0.124 0 0.250 0 0.191 3 0.191 3 0.394 6 0.308 6 0.289 9 0.250 0
-20 0.141 1 0.237 3 0.172 3 0.218 9 0.362 5 0.266 4 0.323 9 0.277 1
-19 0.164 9 0.347 5 0.154 6 0.171 2 0.378 4 0.227 5 0.301 9 0.253 7
-18 0.142 0 0.241 3 0.165 4 0.230 8 0.377 17 0.283 3 0.314 7 0.244 3
-17 0.150 9 0.228 0 0.169 8 0.217 5 0.341 0 0.263 7 0.338 1 0.290 6
-16 0.143 0 0.233 7 0.187 8 0.224 8 0.341 0 0.241 1 0.328 0 0.300 2
-15 0.136 1 0.210 8 0.177 6 0.194 7 0.342 4 0.295 7 0.343 8 0.298 6
-14 0.151 7 0.249 2 0.170 2 0.208 4 0.375 8 0.266 7 0.302 1 0.275 5
-13 0.139 6 0.203 1 0.156 5 0.217 7 0.354 0 0.262 6 0.349 7 0.316 4
-12 0.174 6 0.224 6 0.177 4 0.204 5 0.339 4 0.260 3 0.308 4 0.310 4
-11 0.191 3 0.253 5 0.155 0 0.2150 0.353 3 0.257 8 0.300 2 0.273 5
-10 0.183 8 0.2322 0.150 4 0.213 8 0.3356 0.284 7 0.330 0 0.269 1
-9 0.156 2 0.263 3 0.147 9 0.189 0 0.435 6 0.294 1 0.260 0 0.253 5
-8 0.143 0 0.219 7 0.137 5 0.2253 0.368 6 0.272 6 0.350 7 0.2823
-7 0.150 8 0.244 5 0.172 8 0.207 4 0.294 9 0.256 8 0.381 3 0.291 2
-6 0.172 9 0.221 6 0.1459 0.180 5 0.498 6 0.358 4 0.182 4 0.239 3
-5 0.149 3 0.225 8 0.165 5 0.224 4 0.274 5 0.269 3 0.410 4 0.280 2
-4 0.191 9 0.244 5 0.083 2 0.148 6 0.2335 0.258 1 0.491 2 0.348 6
-3 0.436 5 0.436 4 0.044 0 0.076 3 0.465 9 0.372'1 0.053 4 0.115 1
-2 0.300 1 0.326 2 0.115 5 0.139 8 0.147 4 0.189 0 0.436 9 0.344 8
-1 0.164 2 0.210 5 0.071 5 0.112°5 0.283 4 0.305 9 0.480 7 0.370 8
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+1 0.181 4 0.222°5 0.149 6 0.137 7 0.528 4 0.474 1 0.140 3 0.165 5

+2 0.185 4 0.3152 0.125 8 0.176 1 0.178 8 0.162 9 0.509 9 0.345 6

+3 0.117 8 0.219 8 0.182 7 0.217 2 0.476 8 0.3350 0.222° 5 0.227 8

+4 0.250 3 0.254 3 0.147 0 0.188 0 0.402 6 0.317 8 0.200 0 0.239 7

+5 0.283 4 0.311 2 0.184 1 0.218 5 0.203 9 0.176 1 0.328 4 0.294 0

+6 0.125 8 0.201 3 0.127 1 0.185 4 0.403 9 0.3350 0.343 0 0.278 1

+7 0.249 0 0.287 4 0.141 7 0.172 1 0.337 17 0.300 6 0.271 5 0.239 7

+8 0.264 9 0.286 0 0.2450 0.264 9 0.221'1 0.205 2 0.268 8 0.243 7

+9 0.158 9 0.184 1 0.161 5 0.200 0 0.385 4 0.312 5 0.294 0 0.303 3
+10 0.237 0 0.274 1 0.1311 0.165 5 0.369 5 0.308 6 0.262 2 0.251 6
+11 0.267 5 0.267 5 0.247 6 0.243 7 0.254 3 0.234 4 0.230 4 0.254 3
+12 0.136 4 0.198 6 0.145 6 0.190 7 0.427 8 0.332 4 0.290 0 0.278 1
+13 0.230 4 0.245 0 0.136 4 0.182 7 0.386 7 0.315 2 0.246 3 0.256 9
+14 0.276 8 0.267 5 0.251 6 0.247 6 0.223 8 0.254 3 0.247 6 0.230 4
+15 0.157 6 0.181 4 0.161 5 0.233 1 0.390 7 0.307 2 0.290 0 0.278 1
+16 0.247 6 0.308 6 0.161 5 0.177 4 0.357 6 0.262 2 0.233 1 0.251 6
+17 0.278 1 0.274 1 0.254 3 0.288 7 0.223 8 0.194 7 0.243 7 0.242 3
+18 0.112°5 0.185 4 0.156 2 0.176 1 0.376 1 0.303 3 0.354 9 0.3350
+19 0.229 1 0.276 8 0.153 6 0.202 6 0.332 4 0.267 5 0.284 7 0.252 9
+20 0.246 3 0.242 3 0.270 1 0.299 3 0.226 4 0.219 8 0.256 9 0.238 4
+21 0.118 1 0.196 0 0.160 6 0.194 7 0.4156 0.323 1 0.305 4 0.286 0
+22 0.223 1 0.254 3 0.131 4 0.192 0 0.381 1 0.312 5 0.264 2 0.241 0
+23 0.291 6 0.246 3 0.255 6 0.267 5 0.213 0 0.213 2 0.239 6 0.272 8
+24 0.110 8 0.184 1 0.146 8 0.214 5 0.415 2 0.275 4 0.327 1 0.325 8

B 1R T (A+U) Fll( G+C) Bk SEAE AL 4 25+
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Fig.1 The scat plot of A+U and G+C occurrence frequency around the translation
initiation codon in highly and lowly expressed gene in chicken

TE: 07 ARG H T AUG, JEIGHH T WM AUG B9 ACAELIR A) 15 B3, &AL s BE O - 1,-2, =3+ 24528 7 T if A
AUG [#) GORELEE G) 11 T L , & LA SR+ 42 43+ +24, (a) B REIEFE RIS F LT (A+U)  (G+C) B I FH AR BUS
Pl 5 (b) RFR R IR B 7L il (A+U) ((G+C) BRIE R FIARR B

Notes: "0" represents the translation initiation codon AUG. The upstream sequence was read from A of AUG codon (not including A). Each point was
defined as =1, =2, =3... — 24, respectively. The downstream sequence was read from G of AUG codon (not including G). Each point was defined as +
1,+2 +3--- +24 respectively. (a)The scat plot of A+U and G+C occurrence frequency around the translation initiation codon in highly expressed gene;

(b) The scat plot of A+U and G+C occurrence frequency around the translation initiation codon in lowly expressed gene.
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Fig.2 Comparison of the base occurrence frequency around the translation initiation
codon between highly and lowly expressed gene in chicken

T8 (a) MR R IR S PR AR IR 2L BB AL A BT L s (b) X w18 4 PR AR 2K Bk PR A U O LU AR5 (o) XY i aRib B BRI AR s 2k
lHE G AR HEEL 5 (d) A8k e MR A L R B C Ao L

Notes: (a) Difference of A occurrence frequency around the translation initiation codon between highly and lowly expressed gene ; (b)Difference of U occurrence
frequency around the translation initiation codon between highly and lowly expressed gene; (¢ ) Difference of G occurrence frequency around the translation
initiation codon between highly and lowly expressed gene; (d)Difference of C occurrence frequency around the translation initiation codon between highly and

lowly expressed gene.
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