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Identification and characterization of human and rat

autophagy- related novel gene WIPI3 in silico
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ABSTRACT: WD- repeat proteins are key components of many essential biological functions including cell cycle contwl, apoptosis,
signal transduction pathways, RNA metabolism, chromatin assembly, vesicular trafficking and tumor phenotypes. The recently identified WIPIL,
WIPR2, WIPI3 and WIPI4 genes constiute the WIPI subfamily of WD40 repeat proteins. Dysfunctional WIPI— dependent auwophagy has been
linked to tumor progression pathway in mukiple cancer types. Because human WIPI3 ¢cDNA (NM_019613) was an abemrant cDNA with frame shifts
due to 106 base erroneous insertions and two base substitutions compared with the ESI's and human genome draft sequences, we identified and
characterized human WIPI3 gene by a bioinfomatics approach. Human WIPI3 gene, consisting of 10 exons, was located within human chrome-
some 17 genomic cortig NT 010663. 14 and mapped to human chromosomel7g25.3 in the reverse orientation. Nucleotide sequence of human
WIPI3 ¢DNA was detemined in silico by assembling CR593190 ¢DNA, BC007838 ¢DNA and BC000974 ¢DNA. Two WIPI3 transcript variants
with or without exon 1 and 2 were transcribed due to alternative splicing. In addition, 17 single nucleotide polymorphisms were found within the
human WIPI3 genomic sequence by dbSNP databases mining. Nucleotide sequence of rat WIPI3 ¢DNA was determined by assembling CB708542,
CB727439, CB737031, BF557312, BG663387 ESTs and predicted CDS within rat genomic contig NI'_030059. 12 by TBLASTN with mouse WIPI3
protein as a query. Rat WIPI3 gene was located at chromosome 10q32. 3. The WIPI3 pwoteins is extremely conserved and the length are quite
comparable in all species, Human WIPI3 protein isoform1 showed 99% total- amino— acid identity with rat and mouse WIPI3, 97% . total—
amino— acid identity with xenopus WIPI3, and 95% total- amino— acid identity with danio WIPI3. Human, rat, mouse, xenopus and danio
WIPI3 were WD40 repeat homology proteins with 7- blade beta— propeller structure. dbEST expression profile showed that human WIPI3 gene up
— regulated in several malignancies including somach, large intestine, breast, ovary, kidney and pancreatic cancers. Normal tissues of tegis and
liver also showed over— expression. Pait of these results were further verified by Gene Expression Omnibus (GEO) experimental databases. This

is the fist report on comprehensive characterization of human and rat WIPI3 gene.
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Fig. 1 Human WIPI3 gene. A: ¢DNA was assemble with CR593190 ¢cDNA, BCO07838 ¢DNA and BC000974, open box sand for coding region. B: altemative
splicing and exon— intron stucture, consiging of 10 exons, located baween 78165777— 78199628 of NI' 010663. 14 and mapped to human 17¢25. 3 in the reverse
orentation. C: ¢DNA and the encoded 344 amino— acid sequence. The presence of the canonical AATAAA polyadenylation signal 1318 nt downstrean of the stop
codon and folbwed a polyA tail (in BCO0O7838 and BC000974) .
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Fig 2 human WIPI3 ¢cDNA expression profile This cluster show high frequency in several malignancies and normal tissues. Ordinate stand for the
number of EST sequences and abscissa for the corresponding tissue type.
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7 tcaaag gtaagg 110575949 - 110575864
8 ctgcag gtgget 110575061 — 110574960
9 ttatag gtaagt 110574542 - 110574421
10 ccccag - gtgatg 110574082 - 110573958
11 tttocag GTTGCA---------TGTTGT 3' UTR 110573012 — 110572822
(¢] upstream in—frame stop codon M N L L P C NN P H 6 N G L L ¥ A G
1 CTGGTTT CCTECX
i8F N Q D H 6 C ¥ A C € M E ¥N 6 Y R V Y N T D P L X B X E K Q E ¥ L E G
106 T T TTT
53 6 VvV G H V E M L F R C N Y L A L V 6 6 6 K XK P K Y P P N X V M I W D D
211 GGAGT TATTTCGC TTAGCTTTAGT
j],“é L K X X T V I E E ¥ 8 T E V X A V XK L R R DR I V V V L D S M I K V
122f¥ T F T H ¥ P H Q L B V F E T € Y N P i 6 L € V L C P N ‘;l";ﬂ" $ L L A
421 TTCACATT TGCACGTCTT TGCC
8 F P G T H T 6 E V Q LV D LA S TEJXTPPV DI P AHBTETGJVULSC IR
526 TTC cc TGCT
S‘]”; L M L Q 6 T R I A T A 8§ E XK 6 T L I R I F DT S $§ 6 H L I Q E L R R G
222 S ¢ A A N I ¥ C I N ¥ N @ DA S L I CV $§ s DHGTJV H I ¥ AAEDP ’
736 TCT TGTG TTT OCA
.2:: K R N X 0 § §$ L A S A 8§ F L P X Y F 8 S K W 8 F §8 X F Q V P § G s P C
2961 C A F G T EP NA YV I AICADSGTSTYZYRXTFTLTSPXKGECV RDV
946 ATCTGTGCCTT TCCTGT TG
3 C A Q F L E M T D D X L *
1051 TGTGCACAGTT ACAAGC TGCAGGT TTAAAT
1156 GTTCCTTTAT TTTGATGTCAAGT TACCT TAATC TAATTT TTGT
1261 ACTGTTTTCTTTG!
consensus polyadenylation signal poly A tail
3 WIPI3 A: WIPI3 cDNA s CB727439, CB737031, BF557312 and BG663387 EST CDs
55— 1089 WIPI3 R ; B: WIPI3 11 R 10¢32. 3 s
s ; G WIPI3 cDNA 344 ) ,
189 AATAAA, whA  ( BF557312  BG663387 )

Fig 3 Rat WIPI3 gene. A: Rat WIPI3 cDNA was assembled by rat CB727439, CB737031, BF557312 and BG663387 EST and predicted CDS. Nucleotide position
of 55— 1089 is the coding region and shown as open box. B: Exon— intron smcture are shown by upper— case( exon) and lower— case letters( ntron) . Rat WIPI3
gene consits of 11 eons, was mapped to 10q32. 3 in the reverse orientation. C: Rat WIPI3 ¢cDNA and the encoded 344 amino— acid. The presence of the canoni cal
AATAAA polyadenylation signal 189 nt downstream of the stop codon and followed a polyA tail (in BF557312 and BG663387) .
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Fig 4 Multisequence alignment of vertebrate WIPI3 homolbgs. Human WIPI3 isoforml and isoform2 ( Figure 1), rat WIPI3 ( figure3), mouse WIPI3(NP_080069),
danio WIPI3 (NP_956534) and xenopus WIPI3 protein ( NP_001008184) are aligned. Amino— acid residues are numbered on the right. Human WIPI3 protein isoform
1 (344aa) shoved 99% total — amino— acid identity with rat and mouse WIPI3 (344aa), 97% . total— amino— acid identity with Xenopus WIPI3 ( 344aa), and
95% total- amino— acid identity with Danio WIPI3( 344aa) . Solid boxes represent identical amino acids; shaded boxes indicate similarity.
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