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[ Abstract ] Objective; To obtain the regulatory relationship between genes by screening the differentially
expressed long non-coding ribonucleic acid (IncRNA), microRNA (miRNA) and messenger RNA ( mRNA) in
serum of patients with Yin and Yang syndromes of acute ischemic stroke, and to discuss the material basis and
biological mechanism of formation of Yin and Yang syndromes of acute ischemic stroke from the transcriptome level.
Method : The microarray chips were adopted to detect expression of IncRNA, mRNA and miRNA in serum of

ischemic stroke patients with Yin and Yang syndromes and non-stroke subjects (10 cases each). Differential
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expression profiles related to Yin and Yang syndromes were selected by conjoint analysis. Further, the obtained
differential genes were subjected to antisense IncRNA and mRNA co-expression analysis, gene ontology (GO) and
Kyoto encyclopedia of genes and genomes ( KEGG) functional pathway analysis, and the intergenic regulatory
relationship was obtained to predict the target genes of IncRNA. Partial differential genes in 40 patients (10 with
Yang syndrome and 30 with Yin syndrome) were verified by real-time fluorescence quantitative polymerase chain
reaction ( Real-time PCR). Result: The expression of 227 IncRNA, 54 mRNA and 4 miRNA were closely related
to Yang syndrome, 394 IncRNA and 206 mRNA were closely related to Yin syndrome. Antisense IncRNA RP11-
647P12. 1 and RP11-677M14. 2 may regulate the expression of neuron-derived neurotrophic factor ( NDNF) and
neurogranin ( NRGN ) by up-regulating the expression level in Yang syndrome. The differential expression of
mRNA between Yin syndrome and Yang syndrome was mainly related to neurotransmitter receptor activity
regulation, endocrine hormone regulation, inflammatory response, renin-angiotensin system and other pathways.
Conclusion; There are differences in the expression profiles of IncRNA, miRNA and mRNA between Yin
syndrome and Yang syndrome in acute ischemic stroke, which may be regulated by multiple pathways, such as
blood pressure regulation, adrenergic receptor regulation, renin-angiotensin system and -vy-aminobutyric acid
(GABA). The transcriptome characteristics provide scientific basis for studying the biological basis of Yin

syndrome and Yang syndrome in acute ischemic stroke.
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1 ~30. IfitJE %7 1 4 45 ( negative regulation of blood pressure, GO : 0045776 ) ; 4= & Zh ik Ifil. /& 4 15 ( regulation of systemic arterial blood pressure,
GO:0003073) ; £k i A 22 % 1k 2 i ( response to mitochondrial depolarisation, GO : 0098780 ) ; Ifil. [ % 5 ( regulation of blood pressure, GO : 0008217 ) ;
4= B Bl ik 1fi JE 1E 8 75 ( positive regulation of systemic arterial blood pressure, GO : 0003084 ) ; J @ Jfi 2 %% ( chromatin assembly, GO : 0031497 ) ; fiii % 1%
BT (DNA) f1%¢ (DNA packaging, GO : 0006323 ) ; 4fl il i# 1L /1Y) 1E 7] 97 15 ( positive regulation of cell communication, GO : 0010647 ) ; 4> & & ik Ifil &
119595 ( negative regulation of systemic arterial blood pressure, GO : 0003085 ) ; Notch 5Z {&Jiil T ( Notch receptor processing, GO :0007220) ; cullin-RING
12 R &ML AW (cullin-RING ubiquitin ligase complex, GO :0031461) ; 40 g 5% 4> ( membrane part, GO : 0044425 ) ; i fifé % 1 ( lytic vacuole,GO:
0000323) ; ¥ fifi 1A ( lysosome, GO : 0005764 ) ; 4 Jifi % ( endoplasmic reticulum, ER ) i & 9 & & % ( ER membrane protein complex, GO : 0072546 ) ;
CULA4-RING E3 iz % % #5259 ( CULA-RING E3 ubiquitin ligase complex, GO : 0080008 ) ; 41 it Jii 3 }1 25 11 &2 & ¥ ( cytoplasmic dynein complex,
GO : 0005868 ) ; & i {4 Hh JIE (1) [ 45 B 43 (intrinsic component of mitochondrial outer membrane , GO: 0031306 ) ; Skpl-Cull -F-box & [ ( SCF) ¥z % % %
fit} 52 44 ( SCF ubiquitin ligase complex, GO : 0019005 ) ; #% %8 4l fifd Jfi ( dendrite cytoplasm, GO : 0032839 ) ; & | it % AE 2 {4 1% 1 ( adrenergic receptor
activity, GO : 0004935 ) ; 4iE 3R #% i 41 38 18 7% M ( delayed rectifier potassium channel activity, GO : 0005251 ) ; mRNA 5" 3 JF # 3% [X (5'-untranslated
regions) 54 (mRNA 5'-UTR binding, GO : 0048027 ) ; % fk I JEU il 5 1, /)1 T30 S B0 Af Al T sl 4l G T [NAD(P)H], 2L % & A 1E N Z 1k
[ oxidoreductase activity,acting on NAD (P) H, heme protein as acceptor, GO: 0016653 ] ; Az 5 fi5 & 19 1% % B2 i#% il 7% 7 ( non-membrane spanning protein
tyrosine kinase activity, GO: 0004715 ) ; i JR 7 5 B i 15 4 ( pseudouridine synthase activity, GO: 0009982 ) ; {# % iz 31 i ¥ ( microtubule motor activity ,
GO:0003777) ;53 F N 5% B i i P (intramolecular transferase activity, GO : 0016866 ) ; 5% #% fifi 1if 14 , 4% £% & #i JE 4] ( transferase activity, transferring
sulfur-containing groups, GO :0016782) ; i 2 £ it iT 2 fifi B 5% #% ik 75 P (heparan sulfate sulfotransferase activity, GO : 0034483 )

Bl 1 PHZIEZBAREIERIE LI mRNAs 9 GO &£ B E &K F (5710 I7)

Fig.1 Enrichment level of GO entries in mRNAs up-regulated in Yang syndrome by comparing with Yin syndrome ( top 10)
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1 ~30. 53584 5 094k 27 ) #A46 ) ( detection of chemical stimulus involved in sensory perception, GO: 0050907 ) ; J&& B %1 % ] i 1% 46 M ( detection of
stimulus involved in sensory perception, GO : 0050906 ) ; 5 ML 57 J8& 1A 3¢ i) 4k 27 il 34 K I ( detection of chemical stimulus involved in sensory perception
of smell, GO : 0050911 ) ; 2% H| 38 1 J& %% /41 % ( sensory perception of chemical stimulus, GO : 0007606 ) ; £k, %= #1 38 # ] ( detection of chemical
stimulus, GO : 0009593 ) ; IR 3¢ /8% %71 ( sensory perception of smell, GO : 0007608 ) ; il 28 & 4t i 2 ( nervous system process, GO : 0050877 ) 5 ] i 6 il
(detection of stimulus,GO:0051606) ;G & [ Bk 57 14 {5 5 i #% ( G-protein coupled receptor signaling pathway, GO : 0007186 ) ; & E /& %1 ( sensory
perception, GO : 0007600 ) ; 4l g #% 2% 4 {& ( organellar ribosome, GO : 0000313 ) ; £& ¥ {4 #% ## & ( mitochondrial ribosome, GO : 0005761 ) ; ¥ ki
( desmosome , GO : 0030057 ) ;y-2 3 T R (GABA) 21K &4 ( GABA receptor complex, GO :1902710) ; % fil I ( synaptic membrane , GO : 0097060 ) ;
e 45 1 Y2 £, 14 41 387 ( condensed chromosome outer kinetochore, GO : 0000940 ) 5 £ 3= 41 fifd 35 43 ( host cell part, GO : 0033643 ) ; fith 2€ #2 14 Bt (axon
initial segment,GO: 0043194 ) ; Jfi 5% ( plasma membrane, GO : 0005886 ) ; 3% 2E ( main axon, GO : 0044304 ) ; BL5 57 4 1% 1 (olfactory receptor activity,
GO0:0004984) ; {5 5 1£ 5 52 {3 1 ( signaling receptor activity, GO : 0038023 ) ; G & [ i} BX 5% & 1 1k ( G-protein coupled receptor activity, GO:
0004930 ) ; 5 {5 f% 5: 52 {43 1 ( transmembrane signaling receptor activity , GO : 0004888 ) ; 77 % 7K fi#t iff I ¥ (ubiquitinyl hydrolase activity, GO :
0101005) ; 5 i Z 44 1% 1k ( transmembrane receptor activity, GO : 0099600 ) ; 52 {4 i 4 ( receptor activity, GO : 0004872 ) ; 43 T 1% J& 2% 1% 1 ( molecular
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Fig.2 Enrichment level of GO entries in mRNAs down-regulated in Yang syndrome by comparing with Yin syndrome ( top 10)
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Table 2 Real-time PCR verification of differential IncRNAs in Yin

and Yang syndromes

AT 3k
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Proteins involved in differentially expressed mRNAs of Yin and Yang syndromes annotated in renin-angiotensin system pathway
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