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[ Abstract] Objective: To explore the potential molecular mechanism of corylin in the treatment of lung
cancer. Method: A549 cells were treated with different concentrations of corylin, and their proliferation was
detected using methye thiazolye telrazlium (MTT) reagent. Then the trend analysis and gene ontology (GO) and

Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analysis were conducted to screen the
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key genes and pathways of corylin against A549 cell proliferation, followed by the verification of sequencing
results by real-time polymerase chain reaction (Real-time PCR). Result: Corylin inhibited the proliferation of
A549 cells and regulated the expression of 4 364 genes in cells. The trend analysis revealed that these genes were
clustered into 20 distinct modules, among which four were significantly down-regulated, suggesting that corylin
exerted the anti-proliferation effect by inhibiting the expression of some genes. The inter-group comparison of
differentially expressed genes (DEGs) showed that the elevation in the concentration of corylin resulted in more
down-regulated genes but weakened proliferation, consistent with the findings by trend analysis. The GO and
KEGG enrichment analysis of 278 DEGs in the high-dose corylin group demonstrated that corylin mainly
changed the cellular and metabolic processes, which was attributed to its regulation of steroid biosynthesis, fatty
acid metabolism, biosynthesis of unsaturated fatty acids, synthesis and degradation of ketone bodies, and
steroid hormone biosynthesis. The Real-time PCR results confirmed that corylin down-regulated the mRNA
expression levels of LSS, stearoyl-CoA desaturase (SCD) , 3-hydroxy-3-methylglutaryl-CoA synthase 1
(HMGCS1) , but up-regulated the mRNA expression of recombinant human angiopoietin-like protein 4

(ANGPTL4) , basically consistent with the transcriptomics results. Conclusion: Corylin inhibits A549 cell

proliferation and alleviates lung cancer by targeting the related genes in lipid metabolism pathways.
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% [ Sigma 2 A , it 5 D8418, ) , i 4 I i
(TOCYTO 7~ #) , it 5 UT81304) , B iR £h 2% v ik
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(PBS, Hyclone JF &/~ Al , #it 5 SH30256.01) ; RPMI-
1640 5 72 5L | JE 2 1 M -EDTA 14 1L (26 8 Gibeo 2>
Al LA 5 4 9k 11875-093, 25300062) , 1BE M i
(MTT, 3 E MCEAF] L5 HY-15924) , trizol (3£ H
Invitrogen 2% A , #t 5 15596018) , Evo M-MLV %Y 7.
i SR ) TR W, Pro Tag HS IR %! qPCR i # &
(7 M B B A 5 4000 AG11706, AG11718)
2 H T -3 -5 R 0 U [ GAPDHL, AE T A9 T /%
( B AR AL S B661104] .

1.2 LIRSS A49891 18 [ 3 41 i i1 41X , MK3
R AR X, ABI7500 B 58 0 % i 3R G =C i 6 5 1
(PCR) ¥ , Qubit 2.0 % ¢ ¢ % 4 1% ( 3¢ [F Thermo
Fisher Scientific 2% &) ) ; T100 /)N B & & PCR A ( 36 [H
Bio-Rad 24 7] ) , B30142 B ik 36 V& v &5 0 ML (35 [
Beckman /A #] ) , CX33 KU 5] & I (5% ( H 4% Olympas
/7)), PE150 %) HiSeq3000/4000 il /5 % ( 25 [
Ilumina 28 7 ), G2939BA %4 2100 4= ¥ 43 Hr A ( 35 [
LHEER AT,

2 Ak

2.1 MTTH@ASEK  AS549 400755 10% IR 4 1L
i RPMI-1640 £5 72 3 15 55, B T 5% CO,, 37 °CH%
FeAE Y, B T T A T s B KR AS49 4,
I i B 2 B R R, DR AL 1< 10t A 4H i 2 A T
96 FL M it 855 75 A P, 1R A0 M 0 BE S A ALK UOm A
J B 10,20,40, 80,160,320 mg- L A4 S
T, R AU RE B 6 AL (R A T JE Jin 2 40 i 41
(ZHA)., FEHFEFAPTE 48 h)5 , Wk Rk,
PBS i Ve A B FL AN A MTT 50 pL, 4k Z: 45 9% 4 h, 1
TG5O AR N B MTT 5 2%, & fL im A DMSO i 5
150 wL, J TR #% 10 min, & 58 4 % i )5 FH i bR X
K AS549 40 M 7 490 nm Kb W G 4. DL L SEEG
5 35, FH SPSS 19.0 3K Hi 2 4 il v B (1C,) , IF 3t
AR VA R X 240 L1 B ) 41 71 5

22 BRI CEM A ST KYE MTT 2558, 8 #b
B R T T B AS49 4 j Y BT & R E %R 0, 10, 20,
40 mg L™, 43 W%} 41 BL, T1, T2, T3, & 41 3 1~ H¢
AT 148 h 542 B RNA , #E47 PCR 314, 15 5| fir &
B SCIE o SRR A5 465 I, 4% B R0k B ) HAR T
ML P 5 10 75 SR AN R SC RV 4E & floweell, cBOT
A% J5 {8 FH Hlumina HiSeq PE150 W 75 % #4175
ST o LI A B R MR S5 M AT A R 4
A A R m it

2.3 T ECHE T KT A ) 0 R LR B HE AT
JoT it PEAL, DAAS 3 5 T A A 52 B, DR E RN 4 A

. R Cuffliks (v2.2.1) B 8 X 12 4 #E & rh
mRNA [ 3 35 5 AT WAl 43, 15 31 3 F 3R 0k 1 1y
FPKM it 55 45 5, 9F X o A3 B R 647 3 B 43 53 At
(PCA) 1 A 81 ¥ 2> #f (ANOSIM) . fii | edgeR
(v3.14.0) F2 Jy 4 Ui 2 3 & 2% 7F & FDR<0.05 H. L) 2
HK 25 FAEEL(IFC)>1 (1 22 55 R IKHE K (DEGs) , Fl
FH STEM % {1} %} it /7 DEGs 1 3 8 #E 47 ¥ 340 #r .
T B #2553 B Wl 35 0 P 41 DEGs, Il I 36 IR AR {4
(GO)EH JE | 23 W A= W 2 i B 40 401 43 oy 7
Ty fg J7 T AT 2 6 T R MR T DAVID 088 2 47
AR R 5 A A R4 B (KEGG) i i & 4
G o

2.4 SEHF RO B R A M AE U N (Real-time
PCR) 2 & GO I KEGG 43 #7145 3, [] it 56 31 0
s 0 n] &5 M 28 B4 A4S B 3 1Y DEGs #F 17 Real-
time PCR % 1IE . #h & 5 77 T 9 A549 40 g 48 h )5 ,
H trizol 3 $E B mRNA , 3% 5% 5 5 ¢cDNA, L GAPDH
YEH %, i i Real-time PCR ¥ 1l H #% DEGs 4
mRNA 7K V- A2 4% B0, 52 2% 11 R 95 °C il A2 P
1 min; 95 °C7EPE 15 s, 60 °CIEAH 45 s, 3L 40 ME R,
)5 95°C 15 s ,60°C 1 min & 2K MRE . Fr A
Sl B T A TR AR IR 55 A R /A .
g0 8 E BB OB A M O(LSS) b diF 5-
GAGAACGGCTCTGCGATGCTG-3', F #if 5"
GCTTGGTCTCATAGGTGGCGAAC-3', K J# 81 bp;
i 8 Mt W OB A X i 1 B (SCD) L iE S-
CTTTCTGATCATTGCCAACACA-3', T i 5"
TGTTTCTGAAAACTTGTGGTGG-3', K J& 91 bp;
3-FE-3-H L B E A A B 1(HMGCS1) i
5-AAACTCTCCATACAGTGCTACC-3', F if 5'-
GTGAGTGAAAGATCATGAAGCC-3', K J¥ 121 bp;
m & 4 R XY 4 (ANGPTL4) I i 5'-
CCAAGCCTGCCCGAAGAAAGAG-3', F iiF 5
CGGTTGAAGTCCACTGAGCCATC-3', K Ji
112 bp; GAPDH I 5-~AGGTCGGTGTGAACGGA
TTTG-3', F i 5-GGGGTCGTTGATGGCAACA-3',
K& 95 bp.

2.5 GiitsEardr B A B LR FH SPSS 19 8K
PEFEAT AL, A5 A RS 00 AT B B ] x5 ROoR, Jr 22
55 I 5 40 805 % A Student TAG 56, 22 4H 8095 % A %
/NI 2V 25 vk (LSD) R B, 7 25 AN S5 I, T 4 45040
K B AR 5, 2 4 %03 R H Tamhane's 35 £ 56 o
1E 22 dRUHE LU, 35 224 S 3 21 5 (] — X BE21 3
17 L A0 H Dunnett 35 #5147 K5 55, P<0.05 I 405 4%
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N BEA G122 52 X, JF R ] GraphPad Prism 7( 32
& GraphPad 2\ ) ) #4174 .

3 £5

3.0 AME IR TG ASA AN ARG FE R A MTT
VA T KD B B T X AS549 2 O K B 1Y B ) 52 06 45
RWIR 55 AU L, AS [ BE 1 #h B IR T X
AS549 21 i 1 14 5 A B SRR A (P<0.01) , I B
S =E TR R ) | W I R (N i ey | S
1, fEH2548 h)m , #bE 5T B IC,, N 46 mg-L™',
IR AT I 25 A A A 549 40 Jif %) 48

3.2 EESRABREEEE ARSI 12 AR RS
s BT 50.1x107, RARK 3 T 5 {6 >Q20 1 Q30[ Q20
(% ) B AE 100 A8 5L & A 1B 28 41 51 4, Q30
(%) 51 000 4G 25 A 1B R R 0 4 1% 1o
S, 2T UE IS 204 49.9%107(99.8% ) B KL HEAE M
R O Y B IR BN Ok BT AR A Y 5 R 22
SN, Hoak g S5 A5 20 0 JE RO R 7 51 £k s R A
97% , & B P B0 4% R A, v IR SR o by
W2, FEATE] PCA Zr Hr &k 5 R PCLIR4FAE(H B

®2 WFHEREST

Table 2 Sequencing data quality control statistics

F1 FERER SBT3 AS49 4 B 18 58 A 30 14 B (X+5,n=6)
Table 1 Inhibitory effects of different concentrations of corylin

on A549 cell proliferation (x+s,n=6)

4151 )W FE /mg - L 20 Hf 334 5410 1)

2 H 0 0

IR T 10 0.33£0.03"

20 0.40+0.06"

40 0.46+0.03"

80 0.60+0.10"

160 0.63+0.06"

320 0.67+0.08"

TE: 52 HA LV P<0.01,

R B 2210 57.3%, PC2 AR ME(H BB B 21
251%, %5 HA 54 L5044 AR E, LW B A8
B, Ul 4 8] 77 78 22 5%, ANOSIM 2 #7 & B4 4 41
] 25 52 B 0 R T 41N 25 5% 4L a) e A e 3 25 R (P<
0.05) , /R %L S 4 A B, H 248 K TR) ok BE b B IR
TG, AS49 4 g () 3 PF 3k o I 8 g
L

BEA FAIEIRBCR A R R R A0 B B A% A >Q20/% JiEA{E>Q30/% GC/%  HAE X BB 9 L 2/ %
BL-1 42 684 316 42 601 262 97.05 92.00 50.95 98.18
BL-2 43 842 072 43 762 186 96.91 91.64 51.24 98.15
BL-3 44 936 976 44 858 980 97.51 93.00 50.76 98.09
T1-1 40 834 602 40 764 748 97.30 92.45 51.10 97.47
T1-2 44 480 764 44 402 752 97.29 92.50 50.59 98.10
T1-3 38 750 132 38 675566 97.38 92.70 50.74 97.87
T2-1 45469316 45379 636 97.27 92.45 50.56 97.95
T2-2 41197 788 41 128 642 97.44 92.84 51.12 97.83
T2-3 40 413 736 40 341 122 97.24 92.43 50.92 97.97
T3-1 40 008 894 39935 736 97.33 92.60 50.84 97.76
T3-2 37516 142 37 444 990 97.03 91.96 50.96 97.49
T3-3 40 683 776 40 617 030 97.18 92.17 50.97 97.65

3.3 HaFHMF i STEM #4420 #r BT A7 22 57 5%
PRI 2 35 B 22 A o 2 R RE AR 3 R ) 36 3k i 6B
RT3 Hr , IR BRIEAT & — 8 A= W 2 e vk iy JE IR
£ BT R EIR, 4364 DEGs JL R 278 20
AN SR Rk A o =L 0,2, 7 F1 9 BRI
T B G225 L, 057 199,381,242,
343/~ DEGs, H DEGs 1y R IA A T i, W
K2, fE4 R 255 FEE X, BL S T1 g b Ay
121~ DEGs, £ 4% 38 /> L 8 5& [K Al 83 4~ F i L [H
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Fig.1 PCA(A) and ANOSIM(B) of different corylin groups
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Fig.2 Trend of 20 gene expression patterns of DEGs

®3 AEHMNBETLEBAADEZERERER ST

Table 3  Statistics of difference gene trends between different
corylin groups A
4151 R T S P
BL-vs-T1 38 83 121
BL-vs-T2 30 128 158
BL-vs-T3 66 212 278

FEME 2R RNEL N ERTIHE S ALk
B TAT 1Y) 25 5 3 D HEAT 2 GOAH 56 40 BT, O 0 R AR B
N ERH KT S5, H P<0.05 /% H 7B ;GO
he & M it s TEA Mgl oy rh 22 A &
B E AR AE 20 A1 DBl b 5 i TE 43 D RE Uy T Y

Lo SR A0 i it P D) RE 5 7E AR Wl #E v W R
Jo A R L B — A o R RN A AR A R D
T4, Hop gL B EERRRER D EE
£ H A T HAKJE 21 GO term (P=1.92x10"°) , i% i
B A AT 48 A 22 AL IR 2 AN S IR E 4 o AR
Jg % -1 (PLIN1) , ANGPTL4; 46 > 3L K F ¥ , 10
HMGCS1,SCD, LSS %, i3 B #b B J§ 7° ] G i 13 i
T AS49 v i BRIk AR L (A R 2 kT .

3.5 KEGGili &% 75 KEGG 7 #rh , HE7E
HIT 20 119 &5 4230 % T vb K e B AR i B 5 g%, 4
i) 2 2 T T A 6 BB D TR A AN A R B s R
B9 A2 1 LTS B B R A RIS T B R Y
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Table 4 Table of BL-vs-T3 GO classification

Kl GOwE ifﬁi?ﬁ A A
£ GO:0006629 AR 48(21.15) PLIN1,ANGPTL4, 4l fifl 5 3 P4SO Z % 51K M A W 51 1(CYPS1ATL) , Y 35 [f o o 42 it 1
Bl JUipa i (MSMO1) , 5 R M H - — W2 & S A4 [l 1 (IDL1) , [ 8530 15 ST A 45 5 %6 5 R 7 1(SREBF1) , #F:
UR R S PERE IR 11 19( CEAC) , B b IR HE B 25 (AM) , 15 W JE- T Wi R 1 e KL 4% B4 i 1 (FDFT1),
R MR 17-8 WA 14(HSD17B14), SCD , B g LWL -3-34 B A0 5 /E I 2 4 1 (PIK3IPL) , & A
3 [ patatin K 8 i B 45 44 30 (PNPLA3) , i B i G (LIPG) , ffi % J ¥F %0 (SQLE ) , 1% % % it A
KE A 1(TYRPL), ¥ % 2 8 il (MVK) , HMGCS1, 3- %3 3 -3- 1 B % — [k 4 il A 6 5 il
(HMGCR) , 24-Jfit &0 0 [ i 34 5L it (DHCR24) , 2, Bk fili A £ Wi % 1 2( ACAT2 ) %5
GO:0044710  B—/  71(31.28) CYP51A1, DCN, MSMO1, 3 #f 24 55 R % 2 W 1 (BCATL) , W H A& U & vt 72 36 1k i
L7/ AV} (MTHFD2) , IDI1, K 4 Pk Jtie 45 )i 6 (ASNS) , SREBF1, CEA 4l Jii & i 4> 7 1 (CEACAM1) ,
i FDFT1, $#35 [ B 17-8 /I AU 14(HSD17B14) , ¥ 48 A 5 % 7 5 51 8 (SLCTAS) , i i 3 iR
Wi B (PHGDH) , B8 5 Pk 4 il A =516 M1 il (SCD) , PIK3IP1, PNPLA3 , % Ji #5014 58 % 52 i 5t 3
(SLC52A3), 5 Wi G(LIPG),SQLE, TYRP1 %
GO:0044281 /NGFTF 58(25.55) BCAT!, 4 Bk iz Jit 12 0% — 4% ¥ ik W iR (NADP) , MTHFD2, ASNS, PHGDH, PSAT1, CBS,
R i 72 FUTI1, MME, CYP51A1, MSMOI, IDI1, SREBF1, CEAC, AMI1, FDFT1, HSD17B14, SCD,
PIK3IP1, PNPLA3, LIPG, SQLE, TYRPI, MVK, HMGCS1, HMGCR, DHCR24, ACAT2, LD-
LR, ACSS2, HSD17B7, LPIN1, FADS2, AGT, PLA1A, NSDHL, FADS1, LSS, FDPS, PLBI1,
STARD4, MVD, PCSK9, FASN, SERPINAG6, CYP7B1, DHCR7, PLCB1, PCYT2, INSIG1,
APOD,AKR1C4,ABCA4,SREBF2,Inc-PAX8-6,Inc-DIRAS2-3,SULTIC2,UAPIL1,ADCYS5
il GO:0005576  4NfE4L  98(41.18) DCN, NADP, MTHFD2, fi£t F Ik it 98 2% B ikt #% 3% % f% % (TRHDE) , PHGDH, IL1A, LY3/
20 A [X Jaf PLAUR 45 ¥ 5% (LYPD3) , 5 |- i 6 i % 2(ADM2) , Rac % Jii /)y GTPase 2(RAC2) , A& 1 17
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Table 5 BL-vs-T3 KEGG enrichment analysis
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Table 6 mRNA expression of target genes and corresponding sequencing results of corylin inthe treatment of lung cancer (x+s,n=5)

- e H b5 3£ mRNA %35 it H 5 4 P mRNA 117

A /pmol-Lt gmGes] SCD LSS ANGPTL4  HMGCS1 SCD LSS ANGPTL4
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Fig.3 mRNA expression of target genes (A) and corresponding sequencing results (B) (x+s,n=5)
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