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Expression of Laminin gene family in porcine pluripotent
stem cells

Huan Li, Tong Yu, Yangyang Ma, and Huayan Wang

Shaanxi Center for Stem Cell Engineering and Technology, College of Veterinary Medicine, Northwest A&F University, Yangling 712100,
Shaanxi, China

Abstract: Laminin (LN) proteins are important components of extracellular matrix. These proteins regulate cell
proliferation, differentiation, migration, and tissue repair. The LN family has 12 genes that encode 5 a, 4 B, and 3 y
proteins. LamininA5 (LAMAS5) as an important gene can support pluripotent cell growth and have been widely studied.
However, porcine LAMAS is absent in all tested porcine genomic databases so far. In this study, we confirmed for the first
time the existence of porcine LAMAS through bioinformatics analysis, and verified this result by cDNA cloning and
sequencing. To reveal the expression pattern of Laminin gene family, we detected the expression of Laminin genes in
porcine tissues, somatic cells, and porcine induced pluripotent stem cells (piPSCs). The results showed that an alternative
splicing variant of Laminin Bl (LAMBI-a) was found exclusively in all tested piPSCs. The expression of this alternative
splicing variant is positively correlated with the pluripotent state of piPSCs. The above findings provide evidences and
foundations for the father use of LN as extracellular matrix to facilitate the derivation and culture of porcine pluripotent

stem cells.
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Table 1 Primers used in this study
Gene name Primer name Primer sequence (5'-3") Size (bp) Reference sequences
Laminin A1 pc-LAMAL F-AGAACCTGTCACACGCTCAG 633 XM 005658563.1
R-CCAGACTCACGGTCACAGTC
Laminin A2 pc-LAMA2 F-GCACTGCAGCACACAACTAC 580 XM 005659200.1
ATGCCTCACAAGACAAGCCA
Laminin A3 pc-LAMA3 F-GGCCAGTTGGTCAGTTGTGA 814 XM 003482046.2
R-CCAAAGCCCTCTCGTTGTCT
Laminin A4 pc-LAMA4 F-CGCTCTCTGTTTCCTGTCGT 458 XM 003121371.4
R-GCCTTCTGTACCAGCCCATT
Laminin A5-1 pc-LAMAS-1 F-GTGCACTGCGAAGTGTGTGA 731 KY622023
R-TTGCGGCTGTTGAGTTCCT
Laminin A5-2 pc-LAMAS5-2 GGATGCACTGGAACAGCAAAC 839 KY622023
CTGGATGAAGCGATCCTGGTT
Laminin B1 pc-LAMBI1 F-AAAGGCGCCTCCCTAGGTT 505 XM 005667736.1
R-GCGGTTTGGAGCAAATGTGG
Laminin B2 pc-LAMB2 F-TCTGCCAGGCTGTTTCAGAG 647 XM 005669535.1
R-TGTGTAGCCGTGTCAGGTTC
Laminin B3 pc-LAMB3 F-CGAGCCTGTGACTGTGACTT 776 XM _005656759.1
R-CCCCCACAGAGCTTGTTGAT
Laminin B4 pc-LAMA1 F-AGCCATGACACGTCACTCTG 619 XM _003482701.2
R-AACCTTTCGGGCTCCATCTG
Laminin C1 pe-LAMCI1 F-CCCTCCAGTGCAAAGACGAT 422 ENSSSCT00000016945
R-CTCAGCCAAGTTTCCGGTCT
Laminin C2 pc-LAMC2 F-ATGCCCTTAGCAGCTGAACT 959 XM 003130365.3
R-ACACATCTTGATGGCGCTGT
Laminin C3 pe-LAMC3 F-GTCCTGCGACCGATGTCA 746 XM 003353687.3
R-GACTCCAGAGAAGCGCGTAG
beta-Actin pc-ACTB F-GTGCGGGACATCAAGGAGAA 688 XM 003124280.3

R-GTCACCTTCACCGTTCCAGT
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Fig. 1 Porcine LN gene expression in the iPS cells and early embryos. (A) Porcine LN gene expression in PEF and
piPS. (B) LN gene expression in different stages of embryos.
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Fig. 2 Porcine LAMAS5 gene prediction and molecular cloning. (A) Alignment of LAMAS5 and related gene clusters
among human, cattle, goat and porcine. (B) Prediction of porcineLAMAS5 gene cluster. (C) RT-PCR amplification of

porcineLAMAS5 F-1 (720 bp) and F-2 (839 bp). (D) Plasmid of porcineLAMAS5 clone was digested byEcoR 1. M:
marker DL2000.
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Fig. 3  Expression profile of porcine LN. (A) RT-PCR analysis of porcine LN expression in different tissues. (B) Images of
cells used in the experiment. (C) RT-PCR analysis of porcine LN expression in different cells. B-Actin: ACTB.
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Fig. 4 Specific expression of LAMBI in porcine pluripotent stem cells. (A) Alignment of DNA sequences of LAMB]
and LAMBI-a with published LAMB1-X1 (XM_003130269.4) and LAMBI1-X2 (XM_005667736.2). (B) Images of
DOX-iPSCs that were treated with (+DOX, 2nd+DOX) and without DOX in 3-day (-DOX/3D) and 5-day (-DOX/5D).
(C) RT-PCR analysis of LAMBI and LAMBI-a in PEF and piPS cells.
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