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ABSTRACT Objective: The codon usage of hamp in the Tibetan and other species which include the plain and the rhesus monkey
were analyzed to find the codon bias of hamp in the Tibetan. Methods: The PCR technology was used for the full genetic sequence of the
Tibetan, using online software CodonW to analysis codon bias, other online software that PredictProtein and Signal P were used to analy-
sis the structure of hamp of the Tibetan and comparing the codon bias of the Tibetan with other 5 species which were selected from the
GenBank database. Results: The genetic sequence of hamp in Tibetan was 2681 bp, the protein structure with a signal peptide but no
transmembrane domain, there was significant difference between the Tibetan and other species in the codon bias. Conclusions: There was
significant difference between the Tibetan and other species in the codon bias.
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Table 1 6 pairs of primer sequences and basic information

Primer name Primer sequences Tm values ('C) PCR product size(bp)
5'-CAACCCTGTTCCCTGTCG-3'(F)
hamp1 56.5 382
5'-AGTGCTCGGGTGTCTCCA-3'(R)
5'-GTTCCCGCTTATCTCTCCCG-3'(F)
hamp2 60 971
5'-CTACTGTGTGGCGAATGGGT-3'(R)
5'-ATGAAGCACCGAGTGACAGG-3'(F)
hamp3 60 692
5'-GCTTATGGGGGCTTCCTCTT-3'(R)
5'-GTGGGACTTGGGGATAAGGC-3'(F)
hamp4 60 586
5'-AGAGGTGGGGTCTGGTTGTG-3'(R)
5'-AGAAAACCACAATCTCACTGGC-5'(F)
hamp5 59.5 813
5'-GGAAGGGAATGTGAGCAGGG-3'(R)
5'-AAGGCCCCTCCTAAGAGTCC-3'(F)
hamp6 59.2 602
5'-CAACCTCCAGGACACACCAG-3'(R)
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SPSS thEAT YR 2 5 LU 5 i
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SRR G R 2276 7 s IR EE G 7EPE A BEE R 2 K P
F R B e G .C A A A A AL H U IR R
HHNERKFINE 3 MHNE TR 2 NG T, Hep A 44~205
S B TIX,2327~2386 55 AR T IX, 2476~2580 K
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Hifich 84 AR R E IR ATIARK .
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Fig.l The complete sequence diagram of hamp gene in the Tibetan plateau population

Note: The capital area is the three exon regions.
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Fig.2 The prediction of peptide signal peptide in the Tibetan plateau

population
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Fig.3 The amino acid sequence of the exon coding of ferrostatin gene splicing

Note: The signal peptides are marked in black, intermediate peptides are underlined, and the mature peptides are unlabeled.
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Table 2 Analysis table of physical and chemical properties of ferritin

. . . . Total average . . . . Polar neutral Nonpolar
Amino acid Molecular Isoelectric Coefficient of o Acidamino  Basic amino ) ) ) )
. . . . hydrophobici- . . amino acids amino acid
numbe weight(kDa) point(pI) instability acid(%) acid(%)
ty(GRAVY) (%) (%)
25 2797.41 8.22 37.76 0.388 3.57 14.28 40.49 41.66

R FIAE L TR0 A4 SOPMA. F 4 v J5E A R 42k 81 22 i ¢
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14.29%,5.95%.
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Fig.4 Prediction of the secondary structure of precursors in the plateau population

Note: The blue is the alpha - helix, the purple is the unrulous curl, the green is the beta - corner, the red is the extension chain.
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. &% Genbank £, 17512 MG679891) (% ENC .GC
S GC3s 43518 41.94 .0.603 .0.705, & 3 ENC B K, 5
B 75 3 e S A B4k T8 2% L (R hamp R A% 5 ST A BH T Y O
G 5 PO s SR TR R BE TR hamp ZRfIX GC>0.5, WP
s e TR 2 B X hamp 7RG X741 b GH+C & &
KT A+T;GC3 s>0.5, FRH P8 = R AR 28 5L 8] hamp i
WAL G/IC G5 BT i e 450 BT A GenBank
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1 8 A ENC fEIS7E 30~55 JEIEIN , 2R IAKF— ik
TE 8 WA b B 1 BE L A8 R/ B GC A 0] O 0495,
0.5 0.5, %% 6 MR ARG GC & IR T 0.5, K BIx L)
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Table 3 The base composition of hamp and the results of the various preference indexes were obtained

Species Sequence number ENC GC3s GC T3s C3s A3s G3s
Tibetan (Pl ) MG679891 41.94 0.705 0.603 0.1471 0.5441 0.2131 0.3103
Plain(3F- J§5 A ) NM 021175 41.94 0.705 0.603 0.1471 0.5441 0.2131 0.3103
mouse(/)N i) NM_032541.2 49.46 0.456 0.500 0.3214 0.2690 0.3310 0.2920
zebrafish (B 1) NM_205583.2 50.96 0.578 0.495 0.2958 0.4507 0.2698 0.3333
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chimpanzee( BEA 17 )
monkey (i % )
bat(l i)
frog( i)

NM_001109693.1
XM_015123671.1
XM_019624941.1

NM_001097260.1

com Progressin Modern Biomedicine Vol18 NO.21 NOV.2018 - 4031 -
0.607 0.1471 0.5441 0.2097 0.3051
0.607 0.1571 0.5286 0.2063 0.3000
0.602 0.1600 0.5067 0.1765 0.3538
0.551 0.1667 0.6061 0.1724 0.3333
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Fig.5 ENC-GC3s correlation analysis diagram of ferrostatin gene in
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Fig.7 The code of the hamp gene of different species of ferritin gene was used
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Table 4 The ratio of the population of the Tibetan to the codon frequency of the other species of hamp gene

Codon Amin acid Mouse/ Zebrafish/ Chimpanzee/ Monkey/ Bat/Tibetan ~ Frog/Tibetan  Plain/ Tibetan
Tibetan Tibetan Tibetan Tibetan
uucC Phe 1.00 0.84 1.00 1.00 0.00 1.00 1.00
CuUuU Leu 1.98 2.18 0.91 1.82 0.78 1.00 1.00
cuc Leu 0.83 0.00 1.07 1.07 1.05 0.83 1.00
CUG Leu 0.75 1.93 0.92 0.69 0.78 0.75 1.00
AUU Ile 0.60 0.00 1.00 1.00 0.00 0.00 1.00
AUC Ile 0.90 1.00 1.00 1.00 1.50 1.50 1.00
AUG Met 1.00 1.00 1.00 1.00 1.00 1.00 1.00
GUU Val 0.00 0.22 1.00 1.00 1.00 0.00 1.00
uCu Ser 0.00 1.74 1.00 0.00 0.00 0.00 1.00
ucc Ser 1.16 1.74 1.00 1.99 0.00 4.36 1.00
UCA Ser 0.00 0.00 1.00 1.00 2.79 0.00 1.00
AGU Ser 0.00 3.49 1.00 1.00 0.00 0.87 1.00
AGC Ser 1.95 0.00 1.00 1.00 0.93 0.58 1.00
Cccc Pro 0.44 0.67 1.00 0.67 0.67 0.00 1.00
CCA Pro 1.33 0.00 1.00 1.00 0.00 2.00 1.00
ACC Thr 1.00 1.00 1.00 0.67 0.93 1.00 1.00
ACG Thr 0.00 0.50 1.00 1.00 0.37 1.00 1.00
GCU Ala 0.67 3.00 1.00 0.57 2.00 2.00 1.00
GCC Ala 0.67 0.50 1.00 1.15 0.60 1.00 1.00
GCA Ala 0.67 0.00 1.00 1.14 0.40 0.00 1.00
CAU His 1.00 1.20 1.00 1.00 0.00 0.00 1.00
CAC His 1.00 0.80 1.00 1.00 2.00 2.00 1.00
CAA Gln 0.34 0.66 1.00 1.00 0.00 0.00 1.00
CAG Gln 1.50 1.25 1.00 1.00 1.75 1.75 1.00
AAG Lys 0.50 0.40 1.00 1.00 0.67 0.40 1.00
GAC Asp 1.00 0.50 1.00 1.00 1.00 0.00 1.00
GAG Glu 0.34 0.43 1.00 1.00 0.00 0.60 1.00
uGU Cys 2.52 1.36 1.00 1.00 2.02 1.66 1.00
UGC Cys 0.57 0.90 1.00 1.00 0.71 0.81 1.00
UGG Trp 0.00 0.00 1.00 1.00 0.00 0.00 1.00
CGA Arg 0.00 0.00 0.00 0.89 0.44 0.00 1.00
AGA Arg 4.00 3.20 1.00 0.89 1.33 2.67 1.00
AGG Arg 0.67 0.40 1.00 1.11 1.00 1.33 1.00
GGA Gly 0.00 1.25 1.00 1.00 0.83 1.50 1.00
GGC Gly 0.00 1.25 1.00 1.00 0.83 0.50 1.00
GGG Gly 2.50 0.00 1.00 1.00 1.66 1.00 1.00

Note: The ratio is greater than or equal to 2 or less than 0.5, indicating that the codon is used with a strong preference.
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Fig.8 The results of the hamp gene cluster analysis of gene hamp gene in

each species
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Fig.9 The sequence of amino acid sequences of ferritin in different species

Note: The underlined part is the signal peptide region of each species, and the black font is cysteine.
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Fig.10 The phylogenetic tree of the amino acid sequence system
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