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ABSTRACT OBIJECTIVE: To investigate the effects of Dendrobium officinale polysaccharides on gene expression profile of
HUVEC. METHODS: HUVEC was selected as objects. MTS method was used to detect the effects of different doses of D.
officinale polysaccharides (50, 100, 200, 400, 800 pg/mL) on the proliferation activity of HUVEC. The growth inhibitory
concentration of 30% cells (ICy) was calculated to screen the dose of follow-up tests. cDNA microarray assay was used to detect
the changes of gene expression profile for HUVEC after treated with D. officinale polysaccharides for 24 h, so as to screen
differentially expressed genes. GO enrichment analysis and KEGG pathway enrichment analysis were performed for top 5
differentially expressed genes by using DAVID bioinformatics resource database. Real-time fluorescence quantitative polymerase
chain reaction (qRT-PCR) was used to validate the results of microarray detection with immunity-related differentially expressed
genes as objects. RESULTS: After treated with 100, 200, 400, 800 pg/mL D. officinale polysaccharides, survival rate of HUVEC
were decreased significantly (P<<0.05 or P<<0.01). ICy value was 408 pg/mL. After treated with 400 pg/mL (by ICy) D. officinale
polysaccharides, there were 91 differentially expressed genes in HUVEC cells, of which 84 were up-regulated and 7 were
down-regulated. Top 5 genes of up-regulated and down- regulated expression were SELE, CCL2, CXCL6, IL8, ICAM1 as well as
VWCE, CPT14, CLU, CCL14, CINS4, which may be mainly associated with immune conditions and inflammatory responses. The
differentially expressed genes mainly distributed in extracellular domain, and were enriched in biological processes such as
production and response of cytokines and stimulus response, and played molecular functions such as chemokine and its receptor
activity. The up-regulated genes as SELE, ICAM1 and CXCLZ2 were mainly enriched in TNF signaling pathway, influenza A
(HIN1), herpes simplex virus infection and other pathways. The down-regulated gene CCL14 was mainly enriched in chemokine
signaling pathway. Results of qRT-PCR validation tests showed that relative expression of /CAM1 was increased significantly, while
that of CCL14 was decreased significantly (P<<0.05), which was in agreement with microarray detection results. CONCLUSIONS:
After treated with D. officinale polysaccharides, the expression of 91 genes in HUVEC cells are different significantly, mainly
being up-regulated. The differentially expressed genes may participate in immune regulation through TNF signaling pathway,
influenza A (HIN1) and herpes simplex virus infection.
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Fig 1 Scatter plot of fluorescence signals after chip
hybridization
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Tab 2 Top 5 up-regulated and down-regulated genes and their functions in HUVEC cells after treated with D. offi-

cinale polysaccharides

TIRER TR
JRA R ik Ratiofff WA i Ratio [
SELE  SRSMAMIIEF T IRn s w0, S AT N TR S AR b A e 2T VICE IR KR F R, 048
CCL2  BS4ERT R R 19.69 CPTI4 AR AT IR AR IR 047
CXCL6  EALREmPERI NI, e i A 1237 LU SEMRT: sk e, S A TR % 049
18 RN JCEA T S, S5 s A & 678 CCL14 REARTRIET, 5 58RI S e 043
1CAML SN EARRERRIER, S SRR R 637 GINS4 RINEASEWEA X 042

33 ERREZEFRNEMEEEZNNER

GO BN R BN, FIHFRILNZEREN
AR A3 DX 3k, H 5 2 o 2 i DR 8 A R R g SR AR )
it BIL R AN 2 AR5 T DRk T IR RIE SR
FEE TSN X, L 30 o ) N S A
R R 2R S5 UhRe, LI 2,

KEGG il i & 8 0 A R , 48K B2 A itk 2 W VE
J& ,HUVEC 4l ffg_I A # ik JE [ £ 25 4 F TNF {7 518
% H RS HINT Jeie | FRalifg 2 85 B RS etk e+
T R G R A B 4345 SELE .CCL2 .
ICAM1 .CXCL2 .CXCL6 2 KL R s i R Ze A LN F 8w
LT FE S @ b, 3 CCL14 5 T 3,
34 ZERFRIEEEH qRT-PCRIGIE

FRAE3.37 I T 455, A58 A L IR FIR PR F R LA
H o3 R B 1A s A O AR PE BRI (R 1CAM1L
CCL14 R ") YE47 gQRT-PCR K UE . ICAM1 FE A 7
519 :5-GTGGTCTGTTCCCTGGACG-3', FiiE5|4) 5’ -
GCACATTCACGGTCACCTC-3' ; CCL14 3 A | % 51
¥ : 5'-CCAAGCCCGGAATTGTCTTCA-3', FiE5| ¥ -
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Tab 3 KEGG enrichment pathway analysis results of up-regulated and down-regulated genes in HUVEC cells af-

ter treated with D. officinale polysaccharides

ik} AR R P i
TNE 5 585 (TNF signaling pathway) 10 SELE CCL2 ICAM1 CXCLL .CXCL2 .CXCL10,CSF2.IL6 NFKBIA .TNFAIP 5081107 Fi
FRHINI ﬁﬁﬁﬂnﬂuemm(mmn 10 ICAM1IL6 .CCL2 IRFT 041 ,04S3 NFKBI4 . DNAJC3 . MX1 ,CXCL10 200%10°7 i
BRAA A EE IR (Herpes simplex virus infection) 7 1L6.IRFT CCL2,04S1,04S3 NFKBIA . HLA-B 9.725x107 Fifl
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HLIR (5 5 ¥ Chemokine signaling pathway) 7 CXCL1.CXCL2.CXCL6 CXCL10,CYCL1,CCL2 NFKBIA 1390%10° i}
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Toll BEZ ({58 (Toll-like receptor signaling pathway /) 5 IL6 IRFT NFKBIA .CXCL10,CXCLI1 9557% 107 RG]
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Tab 4 Expression of ICAM1 and CCL14 gene in
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T X IR A, “P<<0.05

Note: vs. control group, *P<<0.05
FE LA TR A DX 3 e A PR 7 A R SO R
PS5 A Wy~ R R A A DR B LS R 1 55
I3 FUIRE . R HRR R B A MR 22 W 8 s T A T g

TEIEE 2019EFE05FE6E

5 i HUVEC 4 it 2% 1 S e A 5 a fb 8 J LAz 1R 46
MFIEA K. KEGG i I & F ot a R Bon , &8k A
it Z WEVE A G , HUVEC 4 A Rk N R 2 E £ T
TNF {5 53 % B B HINL 8% | aliyg 2 9 1 8y RR
I5 AL IR 05 30 % 28 AR G R S i -, mT I
SELE .CCL2 . ICAM1 ,CXCL2 .CXCL6 %L [N ; T T H#
KL E T AN E S, an ccL14
R

254 GO BN HT M KEGG 18 I% & #4551, AT
VEFE S G T VR AR SC B A F L R i2E 4T qQRT-PCR
IOUE., Ho, FiRFGAEE ICAM1 9nf i 2 S BR AR
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B ZE R I 5t 22— , HF5 -5 A PN 22 R 4 i e AT
K, B ICAML B3k rl 2 PR ACR B LA
RAET , TR KB 3T 22— WA, ICAM1 A 7
AR o 208 B A TG P A T 40 M Y A S T A, IR AR E
200 M ERL 7 FR R, DTS LA g2 R 48 AR R LA B
BEH" . CCL14 FEIN Gk 8 1 SRR I K 3 & CC kN
T AR ACER T, FTE L E R A, 25 e
T, TR LR 3K A ARG T 0 o) A N 3 A, IR
MR R HE S R A58 R H QRT-PCR 35 X ICAM1 |
CCLIAFERMFIREOLIEAT THIE. 45 R B/, 8K
AN S  HUVEC 41 b ICAM1 5 [K i A0 26
RO B 3 T, CCL14 3 DR A AR 2k B ekt
HRZH 2 2 FRAIG, 22 5 A Geih 2 i S0, S R RSO A
M2 R — 2, BE— 2P ARIE 18k B A R S 5T i
YRR
Zr LT Bk A i 2 Hb BlUS  HUVEC 413t
AL REARIRZE IR, HLARIK By 5 Rk
S LD AT REE G TNF {553 i L FF 28 HIN i/ | Ll
R0 B I SR B S LR S e . AWES i
SRRk KA A T HUVEC 40 R R 2 i 1 1
ARG LA e 22 5 A IR B I 1) B A s, I W) AP R AR B
PR AR R B TR, R Ay e v P TG 24 BRAT TR
Hil 2% (B, HHISCT FRHER 5 S A0 SC B
FIIFFEATBIR , 2k B2 A Rt Wl ] e ol el 2 B TR Y R ik
eI i ALA G I RE M A TR IR ABIESE ; LA, Bk VA E
HUHEIA K i B AT A AR T HE— AP B
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