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ABSTRACT

RNA splicing is a highly conserved process in eukaryotic gene expression to transform precursor messenger RNA (pre-mRNA) to mature messenger RNA (mRNA) for translation. With its important role
in governing protein expression, any incorrect RNA splicing could compromise the normal protein-encoding potential. Derived from the observed abnormal protein expression of FACI gene, it was
found that one exon-exon junction sequence (AGIGTAAG) in FACI open reading frame (ORF) coincided with the splicing donor sequence (AG|GTpUuAG, pu=A or G). Such observation led to the search of
other genes with exon-exon junction sequences fitting the splicing donor sequences. Through bioinformatics analysis, 16 PFSGs (Prone to False Splicing Genes) were randomly-selected and their
expression clones were constructed to further verify the mis-splicing occurrence. Splice-site sequence analysis and immunoblot showed incorrect splicing of all 16 genes, indicating the high mis-
splicing risks for PFSGs. Since most of the mis-spliced PFSGs can be successfully expressed, this could greatly affect the accuracy of gain-of-function studies and disrupt the normal protein function.
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Figure 3. 6 PFSGs with Exon 1 - Exon 2 junction as splicing donor site and acceptor site on their coding sequences.

With the severity of aberrant RNA splicing, unravelling potential mis-splicing is important
to understand its effects on protein expression and explore ways to avoid such occurrence.
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TMEM42-2 CGTGTTAACGCTCGCGTCGT ATGGAAGCGGCCCAAGCTTA
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Transfect 2 pg of lentiviral plasmid containing PFSG gene to HEK293T (Human embryonic kidney Figure 7. TMEM42 gene has V5-tag as splicing donor site and sequence on PGK promoter as the acceptor site, whereas in MRO

cell line) and AML12 (Mouse immortal hepatic cell line) — transduce for 48 hours — puromycine gene, mis-splicing occurs randomly on PuroR besides V5-tag.

selection to kill lentiviral-negative cells.
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Lyse cell or tissue samples with RIPA buffer - SDS-PAGE electrophoresis — gel transfer — -
incubate membrane with primary anti-flag (M2) antibodies and secondary goat anti-mouse —
IlgG antibodies — visualize with chemiluminescence substrate. e, G — ——
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Extract RNA using RNAiso Plus Reagent — incubate with DNasel for genomic DNA removal —
reverse transcription using Transcriptor First Strand cDNA synthesis reagents — amplify RT-PCR | @ R — — —— ——— ¥ R —
products with forward primer on N-terminal flag tag and reverse primer on PuroR. =

Figure 8. Mutation of the 5’ splicing donor site at exon-exon junction and/or V5-tag of PFSGs. Wild type: unmutated splice sites, A: exon-

04 MOLECULAR CLONING AND SEQUENC|NG exon junction mutation, B: exon-exon junction and V5-tag mutation, and C: V5-tag mutation. TUBB (Tubulin Beta Class 1) expression

served as control.

Purify PCR fragments with QIAquick PCR and Gel Cleanup Kit — TA cloning into pGEM®-T Vector
— transform to competent cells — blue/white colony selection — sequence positive clones
using universal sequencing primer M13F and MI3R located on pGEM®-T Vector.

l.Among 16 PFSGs, . Within these 11 genes, 6 genes
(DNAJCI15, DEFB105A, GPHA2, TMEM42, SPATA33, PRELID2) have acceptor site only on PuroR (Figure 2) and 5
genes (MRO, MS4A15, NOTO, THAP3V3, ILIF5) have acceptor site on their coding sequences (Figure 3).

2.Mis-splicing on V5-tag of the lentiviral plasmid was also found in 14 out of 16 genes, especially in AKAINIV2,
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Overall, mis-splicing is likely to occur during foreign gene delivery if exon-exon junction and/or V5-tag
sequence match the 5" splicing donor motif, and the 3’ splicing site located on either the ORF of plasmid
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cassette expression or downstream vector regions. Using lentiviral and retroviral vectors for PFSGs
transduction could result in mis-spliced mMRNAs as they lack polyA signal for transcription termination.




