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Project 71 2001 4F 12 F #5000 (19 A 2552 8 11 XP_ 058865 #i i Ak [ LOC124919 (1) B2 2 % )57 51 XM _ 058865
e ZE, RIYE C170rf32 JE A cDNA ) 406 5 407 A B Ak 2 ) 65 4 A AWk G, M 3 B0 A7 455,
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Fig. 2 Result of 621 bp ORF sequencing of C170rf32 ¢DNA
GenBank accession number: AY 074907 and TPA: BK000260.
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Fig. 3 The fulk length 1 679 bp cDNA sequence of C170rf32 and its coding protein of 208 amino acids
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AR Lo 45 R W], H MGC803 A W ¥ 41 il &
P HI) cDNA F B (7% 9 i 208 A2 FEFRIR AL (1)
K ORF) 5l Frpeai f—3. A% Cl7orf32
cDNA I 5e #7541 (K 3) KRH4miE AN
B B ¥ 4 1Y GenBank % i %5 : AY074907 FI

TPA: BK000260.
2.3 ESTHIBREMBRRERMEN

22 EST #u4 F (‘http: // www. ncbi. nlm. nih.
gov/ BLAST/) LtX}, 1679 bp C170rf32 ¢cDNA 2K
ZANKEST M5e23FF (K 4).

Color key for alignment scores
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Fig. 4 Alignment of C170rf32 ¢DNA of 1 679 bp in human EST database
GenBank accession number: AY 074907 and TPA: BK000260.

2.4 nrBIEEMNREERIIENX
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Fig. 5 Alignment of 208 amino acids encoded by human C170rf32 of 1 679 bp ¢DNA in nr database
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Fig. 6 Chromosomal mapping and genomic organization of
C170rf32, a novel human gene encoding a protein of 208

amino acid residues
GenBank accession number: AY 074907 and T PA: BK000260.
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IS 6 MRET, 3L ORF 627 bp (31~
657 bp) HiEs4# 6 N4 F. ORF FiF 622~
631 bp S~ 3 (+) J7 1 SAGE (serial analysis of
gene expression) F1%E cDNA [741 GTGCGGGCAA. 1%
SN Rt AL 1 DL 6.
2.6 BIFRREERMEN

% ORF i 2 000 bp K141 DNA J5 41 4 A
Berkeley Drosophila Genome Project ( BDGP) [ il
(‘http: // www. fruitfly. org/ seq_ tools/ promoter. html)
MR, GiRTFE 16 A3 T, AlfRedEfik 58% ~
97% (1A 9 A, FIREYEN 51%~ 57% W41 74>, FF
HAAE 24 TATA (H 7).

Start End Score Promoter sequence

674 724 0.53 TTAAATACTGTAAATTCCCTGGGAGCAATGCCTGAGTCTGATTAGCTGGT
736 786 0. 67 GAGCCTAGTGTACAAGAGGTGCTCAAAAAATATTTGTCCT GTATTATAAT
949 999 0.57 GTGTCTAATATCAGCCACTAAAATGTCAGTCACCACTCTGAACAGGGCTG
1307 1357 0.97 TAGGGCTGAATTAAAAAGCTTCCCTCTGACATCGGTGCTGGGGACCCCAG
1403 1453 0.90 GGGCCAGCCCTGTACAACCAGGGCTCTGGGCCGCGETGGCTrecereere
1436 1486 0.56 CGCTGGCTTCCCTGCTCCTGGCACATGT CCCAGACAGCGCAGGTCGGCTC
1665 1715 0.63 GAAGGCTCCAGCTCCGGCCGCCGCACAGAGCGGCTTT GCCACCGGGCCCC
1679 1729 0.65 CGGCCGCCGCACAGAGCGGCTTTGCCACCGGGCCCCAGT CAGCGACCGGE
1722 1772 0.59 GACCGGGACCACCAGCGGCTGCCCACGGCCAGGGGCCGCCGGGCTGTACA
1757 1807 0.70 CCGCCGGGCTGTACAGGCTGCCATGTCCCCCCCGAGCGCCCECCCGELTE
1783 1838 0.58 CCGAGCGCCCGCCCGGCT GCTGACACAGAGCLCGACCCGCGGLCGGGLGE
1796 1846 0.55 CCGCCCEGETGCTGACACAGAGCCCGACCCGCGGCCGEGCGETTCCGCCC
1807 1857 0.53 CTGACACAGAGCCCGACCCGCGGCCGGGCGGTTCCGCCCCAGTCCCACAC
1831 1831 0. 58 CGGGCGGTTCCGCCCCAGTCCCACACTGLCCCECGCGECGTCCCGGLCCT
1841 1891 0.52 CGCCCCAGTCCCACACTGCCCCGCGCGGCGTCCCGGECCT CrTGGCCCGE
1863 1913 0.51 GCGCGGCETCCCGGLCCTCTTGGCCCGCCTGGT CCCACCCCEGAGCTCAG

Fig. 7 Predicted potential promoter sequences of C170rf32 gene in 2 000 bp genomic DNA before the start
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A e AT 440 chromosome 17 open reading
frame 32, %i™T5 4 C170rf32.
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In Silico Cloning of C170rf32, a Novel Human Gene
and Verification of Its Coding Region by RT-PCR’

ZHANG DeLi"™ | DING Per Guo"”, LING LunJiang”, CHEN Run-Sheng”, MA Da Long"

(ij’f'ﬂ'('ng University Center for Human Disease Genomics, China National Center for Human Genome Research, Beijing 100083, China;

I Institute of Biophysics, The Chinese Academy of Sciences, Beijing 100101, China)

Abstract A novel human gene encoding a protein of 208 amino acids is identified and characterized, which has

been offered by HGNC with symbol of C170rf32 and name of chromosome 17 open reading frame 32. The fulk
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length ¢cDNA of 1679 bp for C170rf32 was cloned through a blast search of public databases following the
identification of 1 119 bp ¢eDNA obtained by EST assembly with full robotization of SiClone softw are ( created by
Chen RS and Ling L], and will be released on their website) in ShenWei [V-type supercomputer. Structurally,
C170rf32 has one calcitonin / CGRP / TAPP family signature from amino acid 16 to 169, one dihydroorotase
signature from amino acid 43 to 117, one tyrosine kinase phosphorylation site from amino acid 68 to 75, and one
bipartite nuclear localization signal from amino acid 28 to 45. These motifs imply the potential biological
importance of this gene. Genomic organization analyses show that C170rf32 gene is comprised of six exons, in
the size ranging from 43 to | 101 bp, and five introns, in the size ranging from 163 to 1 124 bp, and spanning
4.61 kb. All of the exon/ intron boundaries are consistent with the GT/AG rule, and consensuses surrounding
the splice boundaries are found as well. The C170rf32 gene is located on accession NT _ 010808. 7 in the human
chromosome 17, and is only linked with LOC124919, a hypothetical human gene of 889 bp mRNA encoding
hypothetical protein XP_ 058865 of 260 amino acids supported by XM _ 058865. T he sequence of LOC124919
has not been verified experimentally. Furthermore, the fulklength ORF of 627 bp ¢cDNA from 31 to 654 bp by
RT-PCR from the single stranded human gastric adenocarcinoma M GC803 cell line are cloned and sequenced,
which is fully identical with that of the in silico cloning determined by the nucleotide sequencing. Thus, in silico
cloning of C170rf31 gene with GenBank accession number of AY074907 and TPA: BK000260 is identified solely
by bioinformatics analyses. The fulklength ¢DNA sequence of 1 679 bp exhibits very good overall homology to
that of LOC123722 of 899 bp mRNA, with matching percentage of 99% in 78% of total window and 57% in
57% of total window over the fulkFlength nucleotide and protein, respectively. However, the base G in the No.
401 position of LOC123722 ¢DNA is a redundant insert, which causes a reading frame shift in the translation of
an alternative protein. The insert G of LOCI123722 is not supported by the experimental clone, and is fully
rejected by human EST alignment, and is shown as a redundance by genomic GT/AG organization analysis.
C170rf32 gene has 9 putative promoters with possibility of 58% ~ 97%, two TATAs, a stop codon in the
upstream of ORF, two PolyA signals and a PolyA tail in the downstream of ORF, and accords with Kozak rule
around the translation start of the ORF. Based on the above results, it can be concluded that a complete novel
human gene is obtained. The fulklength gene sequence exhibits little overall homology to any known protein at
either the nucleotide or the amino acid level. The two related proteins, with 31% (in 29% of total window) and
18% (in 18% of total window) identity over the fulklength protein, respectively, are hypothetical
caenorhabditis elegans protein FOOES. 11. p of 221 amino acids and polyphosphate kinase [ the filamentous
nitrogernr fixing cyanobacterium Anabaena sp. strain PCC 7120] of 736 amino acids. Taken together, by
combining bioinformatics analyses with experimental verification, a novel human gene C170rf32 is successfully
cloned, verified by a series of theoretical and experimental evidence. The strategy will be helpful in discovering
more novel human genes, even in correcting errors appeared in NCBI GENOME ANNOTATION PROJECT
REFSEQs, such as LOCI124919, a model reference sequence predicted from NCBI contig NT _ 010808 by
automated computational analysis using gene prediction method. Therefore, human genome coding region

annotated by computer should be used with caution.
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