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Abstract: To obtain full-length FKN nucleotide sequences of homonids including human, chimpanzee, gorilla, orangutan
and gibbon, and Old World Monkeys including macaque and leaf monkey and make phylogenetic analysis, three exons of
FKN were amplified by degenerated PCR using obtained peripheral blood cells DNA as template which was ex-
tracted from homonids and Old World Monkeys. After extracting and purifying from agarose gels, PCR products were se-
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quenced and then spliced by using BioEdit. All the FKN sequences were aligned and compared the percent identity by using
DNAStar. The phylogenetic tree was constructed using maximum evolution approach in Mega. The negative selection sites
were analyzed by using Datamonkey. There is an apparent 30 bp nucleotides deletion mutation in homonids FKN compar-
ing to that of Old World Monkeys besides other point mutations. Homology of nucleotide sequence between human and
chimpanzee, gorilla, orangutan, gibbon, macaque and leaf monkey is 99.2%, 98.4%, 98.1%, 96.5%, 95.9% and 93.8%,
respectively. Homology of amino acid sequence of them is 98.5%, 98.0%, 97.7%, 94.7%, 93.7% and 90.5%, respectively.
In the same time, the genealogical relationship of human is a lot closer to chimpanzee than it is to gorilla and other apes. It
is generally agreed that the evolution rule of FKN gene is in accord with that of the higher primates. In addition, Datamon-
key shows that there are 3 negative selection sites 53Q, 84D and 239N in FKN. The full-length FKN gene of human, chim-
panzee, gorilla, orangutan, gibbon, macaque and leaf monkey were sequenced successfully, and the FKN sequences analysis
lays the foundation for further studying its evolution in immunological function in higher primates and the relation between its

structure and function.
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Table 1 Degenerated PCR primers and sequencing primers for FKN

Segment Primer name Primer use Primer sequence (553 T
Exonl FIf PCR/sequencing GCCGCCTGGCTCTATCCGC
Flr PCR/sequencing GCTGCATCTGGGGGAAGGGA
Exon2 F2f PCR/sequencing TGGCACGGGGTTGGGAAGC
F2r PCR/sequencing CAGGTCTGGGAGCGGAGGTGTG
Exon3 F3f PCR/sequencing ATCTGGGCATAACCGAATCCCTG
F3r PCR/sequencing AGACACAGGCCAGAGGAGTTCAC
F3fs Sequencing CTGGGCTGAGGCAAAGACC
F3rs Sequencing TCTGGGGCTGGGGAGGAC
F1f, F2f, F3f: 1,2,3 PCR : Flr, F2r, Fr 1,2,3 PCR . F3fs:
3 ; F3rs: 3

F1f, F2f, F3f : Indicates forward primer of Exonl,2,3 respectively; Flr, F2r, F3r: Indicates reverse primer of Exonl,2,3 respectively; F3fs:
Indicates forward sequencing primer of Exon3; F3rs: Indicates reverse sequencing primer of Exon3.
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Fig. 1 Agarose gel electrophoresis(1.5%) of 7 primates

FKN exons degenerated PCR products

A: Exon 1; b: Exon 2; c¢: Exon 3.1: DL2000 DNA Marker; 2-8:
Human, chimpanzee, gorilla, orangutan, gibbon, macaque and leaf
monkey respectively.
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Fig. 2 Alignment of nucleotide sequences of FKN genes in 7 higher primates
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Percent identity
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g" 4 20 | 21 97.2 Orangutan
°1 5 | 36| 36| 35 Gibbon
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1 2 3
(a)
Percent identity
2 3 4 5 6 7

1 98.0 | 97.7 | 94.7 | 93.7 | 90.5 Human

2 98.0 | 96.7 | 94.2 | 94.0 | 91.2 Chimpanzee
8| 3 2.0 97.2 [ 952 | 94.2 | 91.5 Gorilla
gﬂ 4 2.3 33 95.5 Orangutan
a 5 55 6.0 4.9 Gibbon

6 6.6 6.3 6.0 Macaque

7 102 | 94 9.1 Leaf Monkey

1 2 3
(b)
E3 7/ FKN %EER(2). SEBK(b)FIIEIRIEME F L5

Fig. 3 The nucleotide and amino acid identity and divergence of FKN among 7 primates
a: The nucleotide identity and divergence of FKN among 7 primates; b: The amino acid identity and divergence of FKN among 7 primates.

78 T Human
81 Chimpanzee
0.05 9L Gorilla
85 Orangutan
Gibbon
Macaque
99 Leaf Monkey
Mouse

4 ME & FKN ZEE i# kit

Fig. 4 FKN phylogenetic tree among higher primates by
bootstrap test of Minimum Evolution method
Mouse as an Outgroup to Homonids and OWMs.

Fz2 FKN kA m

Table 2 Negatively selected sites of FKN (0.1 significance

level)
dN-dS
Codon dN-dS Normalized dN-dS P-value
53 -2.97588 -16.0211 0.0833471
84 -2.97588 -16.0211 0.0501866
239 -2.97588 -16.0211 0.0501866
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30 bp ,
”(ORF, open reading frame)
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