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Cyclic stretch regulates smooth muscle cell proliferation through histone lactylation modification

CHEN Xin, LYU Hui-zhen, Al Ding

(Department of Physiology and Pathophysiology , School of Basic Medical Sciences, Tianjin Medical University, Tianjin 300070, China )
Abstract Objective: To investigate the effect of cyclic stretch( CS) stress on histone lactylation modification in vascular smooth muscle
cells (VSMC) after vein graft surgery using a cellular uniaxial cyclic stretching model. Methods: Using a uniaxial cyclic stretching device,
the primary VSMCs of rats were subjected to stretch stimulus with a stretch amplitude of 15% and a frequency of 1 Hz to simulate the cyclic
stretch of arteries,while cells static in the stretch chamber were to simulate the cyclic stretch of veins and served as control. After cell
collection, Western blotting was used to detect PCNA and aa—SMA protein levels before and after 24 h of cyclic stretching in VSMC. The
mRNA levels of VSMC proliferation and differentiation—related genes were detected by qPCR. Subsequently, the intracellular lactate levels
before and after cyclic stretch were detected by colorimetric assay. Histones of VSMC treated under two different mechanical conditions for
24 h were extracted for detection of pan— and site—specific lysine lactonization levels. Results: Western blotting results showed that the
protein level of PCNA did not change significantly after 24 hours of cyclic stretch of VSMC compared with the static state(P=0.777),
but a—SMA decreased (¢t=4.715,P<0.01). The qPCR results showed that the mRNA levels of PCNA increased after 12 h of
VSMC cyclic stretch and returned to basal level at 24 h. The mRNA levels of cell cycle proteins Cendl and Cdk6 increased in a time—
dependent manner, and the mRNA levels of cell cycle-dependent kinase inhibitor Cdknla, differentiation-related genes Acta2 and Tagln
decreased in a time—dependent manner. Colorimetric assay showed the accumulation of lactic acid in VSMC after 24 hours of periodic
stretching elevated compared to static state(1=5.554,P<0.01). Western blotting results showed an increase in the level of pan-lysine lactation
of VSMC after 24 hours of cyclic stretching compared to the static state (¢=3.603,P<0.01) ,including significant elevation of site—specific
lactation modifications such as H3K9la, H3K14la and H3K18la (¢=6.001,6.966,12.75,all P<0.000 1). Compared with the resting state
(0 h),the levels of H3K9la, H3K14la,and H3K18la were significantly increased. Conclusion:After cyclic stretch,the metabolic state of
VSMC is altered, the accumulation of lactate as the final metabolite of glycolysis increases and the level of histone lactylation modifications

also increases, which may be the cause of VSMC proliferation.
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LR 2 FR (FE rat) SIYFH(5—3") 7= (bp)

Pcna TTTCACAAAAGCCACTCCACTG 103
CTTTAAGTGTCCCATGTCAGCAAT

Acta2 TGACCCTGAAGTATCCG 295
TCCAGAGTCCAGCACAA

Tagln AGGACTGTAATGGCTTTGG 111
TGTGAACTCCCTCTTATGCT

Gapdh ACCCAGAAGACTGTGGATGG 171
CACATTGGGGGTAGGAACAC
TGGACCTCTGGAGTGTTG 183

Cdk6 GTTGGGCAGATTTGGAG
GCGTACCCTGACACCAAT 179

Cendl TCTTCGCACTTCTGCTCC
GCAAAGTATGCCGTCGTCT 111

Cdknla CAAAGTTCCACCGTTCTCG

T Pena: BEFHANIOAZ BT A cra2 : EH LB R 1 o2; Tagln: 7%
BN ; Gapdh: WS HREIN 5 Cdk6 SR I TG 65 Cond 1 :
AMHJEEE A D15 Cdknla: AN E I ARSI R 1A
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Fig2 Changes in protein expression of PCNA and a—SMA in VSMC after cyclic stretch
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Fig 6 Changes of site—specific histone lactylation modifications of VSMC after cyclic stretching for 6,12 and 24 h
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