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Y1, A (595 16000-044) 4 H Gibco, Bl
145-C0201) . CCKS8 kX7 & (585 C0038)
W [ 285 KA, RIPA 40240 . BCA &
JERIRF & . BB ECL Ak # A OEiRH &l H
WA RAEYAT, Rbt NG 7 505 08 51
Al (ALDH7A1) (4%%5 DF12247) W [ Affinity
Biosciences 2~ H , Pt A B B Bk B A K B FE
(CBSL) (%5 AP17189PU-N) 4[| OriGene /A 7,
RPN H &AM C-L B % (GCAT) (/%5
ab181094) . bt A — H X H & e W &
(DMGDH) (%75 ab198292), bt A\ @ik Himmg
AN RN L 4 (PGAM4) (175 ab279384) |
B-WLEhHE A& (B-actin antibody) (%75 ab8226) .
BRI AL E AR 12 1L E BT R IgG (9245 ab6789) |
BRI A A R AR 0 L FEHT R 1gG (5845 ab136636)
] H Abcam 2~ i, DMEM/F12 ¥ 32 & (18 5
D6421) I [ Sigma-Aldrich /A &), pcDNA3.1 I F,
kR (585 V79020) . Lipofectamine LTX
5 15338500) I H Invitrogen A H) .
1.2 {5

B8 B e (IX70 8 Olympus 23 ) 5 FEFRY
(MK3 Thermo) ; 5 i %¢ 5 2 it PCR X (CFX96
Bio-Rad) .
2 FHik
2.1 ZHpEEESE

PC-3 4 fis 1% A 10% fif 4 1L 1) DMEM/F12
Kk, B F37°C. COMBITECH 5% (MR FINE
JEREFEAE T TR AR
22 HYLRIE

FRECE i G2, - H L (DMSO)
FEA VAR IO 400 g/L B . 58 AR5 3R 500 A
Jot AR A I W R AWk B R 00 15.625.
31.25, 62.5. 125, 250, 500, 1 000, 2 000,
4000 mg/L, JIDMSOfEHXTIE,

2.3 CCKS#:i

BN AR R I R 4 B A T 96 fLAR Y, FEAL
AP 5 000 -4HHE, K 96 FLAR7E B T4 th G 97
o ARG, B 96 fLiR,, WsmkERst,
BASEIGL NI A E AT RN RV BE 25 i B R 4k
LEREFE 24 h, WARE 3N TPATIL. KigREETImA
X R ARF ) DMSO SRy %5 UG HRZH o A BEE B 17)
FEALT A CCK8 A (F3AL 100 pl Brs 5L A
10 pl CCKR) . 37°CHi7-4605E | him, FIBERA
FE 450 nm ARG REAE.
2.4 RNAIRE

I 53 1 s FF FRZE R 1 086 mg/L [ i 2 B Fe
A WA, B 3 TATHL, 29ibFE24 h
&, FERLAME IR . R SRR REAL A 1 ml
TRizol I, WM MEAEA . Z )5 Hrdm A
200 Wl S f5, RIZUEGHIRS) . B, WE LEMR
&, I A SRR SR, e, (il
RNAJLUE . B0, Fda LW, HIR M 75% L
VEARDIIE o B ) B0 o AGE =R TR 7818 /K
WIERNA, JFE- T BRI E
25 REFRMELFEEPCRRM

T B i I AR AR P U P PR W] Y HiScript®
III RT SuperMix for qPCR  (+gDNA wiper) 7] &
(R323-01) #17, BMALRE R BiE T, k¥
SERNA RN 1 pge RFERESHE , mBREMA
180 pl TE ¥ 5% # ddH,0 ¥+ cDNA Fi Bt 1045, If
WEREARTIA-20°CORFIOR-AE, M T IR 250w, SEnt
JE i PCR [ N 2 HR i ik 8 2% 7] ) ChamQ SYBR
qPCR Master Mix {71 & (Q311-02) #47. HEm
539 2xChamQ SYBR qPCR Master Mix FJiILA 50 pl
ROX Reference Dye II, {R&%), SRIGHEE 1AL
il S VAR

Table 1 RT-PCR reaction system

Reagent Volume/pl
2xChamQ SYBR qPCR Master Mix 10
Primer F (10 pmol/L) 1
Primer R (10 pmol/L) 1
cDNA 2
Complement ddH,O to 20

Be il SOV, FRRAARAR A 96 LR,
A A cDNA. FESS S, FIBORE 96 fLAR £
U, 1200 t/min &5.0> 1 min, % 7 S50 2 B PCR
ATV, WSS IR AT, B
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PR RS B AGIN 3, BEIA BRIk F- 1 H]
B-actinVE N2, SR 2742k [N 1 SRk AT
X E R SIPIFFSIINER 2.

Table 2 Primers for RT-PCR

Primer name Primer sequence (5'—3")

B-Actin-F CATGTACGTTGCTATCCAGGC
B-Actin-R CTCCTTAATGTCACGCACGAT
ALDH7A1-F GGAGCAGATATTGGCACAGC
ALDH7A1-R AAACCTCTCCTGCACCATCA
SARDH-F ACCATCGCCTACGGTTACAT
SARDH-R TCCCTTCACCCTCTTGTTGT
GCAT-F CAAGACCCAGAGGTTCCGTA
GCAT-R TGCCTCTCTTCAGCATGTCA
PGAM4-F TGAACCTGCCGACTGGTATT
PGAM4-R GCCTTCACTTCTTGGCCTTG
DMGDH-F CCTTGGCAACGGATGATGTT
DMGDH-R CACTTGCTGTCCCACTTCAC
PIPOX-F AGGTCCTTGGACCAACCAG
PIPOX-R CACACCATAGCTCCCAGGAA
CBSL-F ACGAGCAGATCCAGTACCAC
CBSL-R GTTTAGGGCTCAGGAAAGC
BAX-F AAACTGGTGCTCAAGGCCC
BAX-R AAAGTAGGAGAGGAGGCCGT

2.6 FERANFFREIELE

2 IR Z 1T RNA Sl 75 14l 5 23 0 B2 F
F U SR B AL B /9 RNA,  FH Qubit Fluorometer
#1 Agilent bioanalyzer 2100 %f RNA 117 it & kil
RIN{H R T 7.5 (9 RNA FE i I TR 2y &% . I
NEBNext® Ultra ™ RNA Library Prep Kit for
Humina® X7 & AT -, PR IS AR AR SR I XL
¥ (2x150 bp) . I FastQC A4 il 345 2]
(0 SR B AT A% 3 A, A ] HISAT2 #E47 7471
Xt , =% B4 h hgl9. H String Tie il
Ballgown 1 4% 21| A [F] b BRZH 22 [] 1Y 22 S 4k P 571
Fo ARCEHZMAEECK T2 (fold change>2) 1)
26 S BRI HAT IR SR BR324y
HAEE & FENCBI, J751%54: PRINA751036,
2.7 MR EBRE

H BB R AL BEZH 1 PC-3 AU LFEAS, Ff1n]
Horbofin A 5 Y RIPA 40 MO 24, vk b 24 fige 4t
30 min, A MR AR 205, DL R 4°C S O
15 min, ¥ ISR R EP &, RIS 4
R H . 205 M BCA 2 MR I U5 &
R & B R e . MEWEZ S, [ E B

NEERFRAY FREZE WP, 99°CHNHVTi 25 (4 R A8k
FEGFEARLRAFAE-20°CUKFR
2.8 Western blot

40 pg B PEE F | EAEfLH, #F17 SDS-
PAGE e HLTK . FRUKES G, HEATHRNE, Lok
PEATER 300 mA, BFEM 1 he ZJ5% PVDF ik
BAE 5% Bilg ks = A 2 h, A BII AT R fY
—BidE T E (ALDH7A1—¥311:500 % B¢, GCAT
—PT 1:1 000 Fii BE, PGAM4 — T 1: 1 000 Ffi B,
DMGDH —#i 1:1 000 #i B, CBSL —#L 1:500
F&, B-actin—PL 1:1 000 %5 FE), 4°CFE IR, 5
TRJE I TBST WEE 3 ¥k, #K 10 min, FRHITA
1:2 000 F R —Pi =R E 2 h, TBSTIEBE3 IR,
BFYR 10 min, 57 K 8 5 ECL Ak 27 & 61550 i Jon
F|PVDF [ I, #1TBCAUR AR . SRA AR
FKLL B-actin A N2, {i#i FH Quantity One 31} 434 4%
A R AR FRA 7K.
29 ‘RAaEEg

J T HIHE ALDHTAL 2 R Fokr, AR SO A4
K ALDH7A1 cDNA 3% [% %] pcDNA3.1 % {4
(pc-ALDH7AL) . %5 48 /& pcDNA3.1 2 Xf 8 24
(pe-NC) . # M) @y ety i P 5, i H
Lipofectamine LTX ¥ L I 5 k7 4351 5% 4L 21| PC-3 4]
Mo, UMY 48 h G UREEREAR, H TR
Western blot 7347 .
210 Sitsrhr

A 3 JH GraphPad Prsim 6.0 3 {F #4755 143
B, AR RN R PR fE2E . A SO ¢
DL 500 PN B B B e € TR W S R € A S
/3RS EE LY. PE/ANT 0.05 9N BA
Gt .

3 5 R
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ARG AN R B 1) 11t 2 A R 1 AL BT 71 i
i PC-3 4 il , CCKS8 45 2R W/n, Mk E h o~
250 mg/L B, 11 7 ) A0 L ) A K AR
AR, A2, R ETHE A 500~4 000 mg/L i,
AR Z B I A, JF B2k ROt (&
la, b), 4R ER, HmE BB IC,H
1086 mg/L, PRI 82 S S AR Sk ik B A B
YR, AR SCPH 2 B A TR 200 0 - e 8 AS D ek 1) 155 )
A MIREAS SEATAIN . RT-PCR 45 5 87, Bl b 33
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Fig1 The effect of total saponins of Lablab Semen Album on cell growth

(a) Analysis of cell viability at different concentration of total saponins of Lablab Semen Album by CCKS. (b) IC, value of total saponins of Lablab

Semen Album. (c) RT-PCR analysis of the expression of BAX at different time points after treatment with total saponins of Lablab Semen Album at

concentration of 1 086 mg/L.**P<0.01.
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Fig2 Transcriptome analysis

(a) Distribution map of gene expression; (b) heat map of differentially expressed genes. PC3 minus: blank control group; PC3 plus: total saponins of

Lablab Semen Album treatment group.
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R T RGN R RN 25 254 1 25 S AR S H i 5
S Y B LT RE, A SO AR RO T 2
JF H P<0.05 By 22 S 5L A T 3L IR 4 s B b4 13
(KEGG) 57l MILHIIfeER (GO) BN
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checkpoint) 25— Z& ¥ BRIEENE B9 & A2 & e S P AH ¢ 45 Bid DNA 254 (mismatched DNA binding) . 4
MY (E3b), JFH, X2z i F % J& R BK B 7% PE (metallocarboxypeptidase activity)
3 A TE MR E AR XL F  (gemini of coiled bodies) 5 F1 Toll #£: 32 {45 4 (Toll-like receptor binding) 55
(Fl3c). tboh, ZFRBEFNW S FEIREFEL e (Bl3d).

(a) Top20 pathway KEGG (b) Top20 geneontology Biological Process
Nitrogen metabolism [* Mitotic spindle checkpoint [-*
Histidine metabolism -® Spindle assembly checkpoint o
Antifolate resistance [-® Spindle checkpoint -
Folate biosynthesis [-® Mitotic spindle assembly checkpoint f-e
Fructose and mannose metabolism - ® Regulation of | of cell (:-};cle re Size
Amino sugar and nucleotide sugar metabolism - ® Size metaphas}é/eagnual;}t\iaosr; m“ggﬁ re ® 20
Mucin type O-glycan biosynthesis - ® ® 50 lation of ck ion [ @ ® 30
Nicotine addiction [ ® . 100 Mitotic sister chromatid separation - @ ® 40
Glycine, serine and threonine metabolism - ® Metaphase/anaphase transition of cell cycle - @ . 50
Glycolysis/Gluconeogenesis - ® -1g (P value) Regulation of mitotic sister chromatid separation |- @
st o 16 Metaphasc/anaphuse iﬁi?g;c?ef L o -lg (P value)
Legionellosis [ ® 12 Chromosome separation [ [ ] 7
p53 signaling pathway [ ® 8 Lung development [ ) 6
Toll-like receptor signaling pathway  ® 4 Mitotic sister chromatid segregation - [ )
Toxoplasmosis [ ® Respiratory system development [ [ ] 5
IL-17 signaling pathway [ @ Sister chromatid segregation |- [ ]
FoxO signaling pathway - @ Nuclear chromosome segregation - .
Measles - @ Mitotic nuclear division - .
NOD-like receptor signaling pathway @ Chromosome segregation [ .
Herpes simplex virus 1 infection [ ! Nuclear division - !
0 0.05 0.10 0.15 0.20 0.01 0.02 0.03
Enrichment ratio Enrichment ratio
© Top20 geneontology Cellular Component @ Top20 geneontology Molecular_Function
Gemini of coiled bodies Mismatched DNA binding -
NMDA selective glutamate receptor complex |-+ Metallocarboxypeptidase activity |-®
BLOC-1 complex-® Toll-like receptor binding -®
Condensed ch outer ki I tRNA methyltransferase activity - @®
BLOC complex|- ® Size Amino acid transmembrane transporter activity - @ _lg (P Value)
Gond d tiiiclsar ic region|- ® e 10 Extracellular ligand-gated ion channel activity - @ 4.0
Synaptonemal structure- @ ® 20 Chloride channel activity - @ 35
Synaptonemal complex| ® ® 30 Scavenger receptor activity [ (] 3.0
Condensed nuclear chromosome o . 40 Chloride transmembrane transporter activity - [ ) 25
Condensed ch ki 1 Y RNA methyltransferase activity - o
Condensed ch ic region| ® -lg (P value) Cargo receptor activity |- [ ] Siva
Midbody - (] 35 . (?ata.lytic ac.tivlity, acting on a (FI,\]A - [ ) e 10
DNA-binding transcription repressor activity, |
Basolateral plasma membrane [~ . 3.0 RNA polymerase [-specific . ® 20
Ton channel complex - [ ) 25 Ton gated channel activity [ [ ) ® 30
Condensed chromosome - [ ) 2.0 Gated channel activity [- ([ ] @ 40
Transmembrane transporter complex [~ o Catalytic activity, acting on RNA - [ ) . 50
Receptor complex - o Ion channel activity - [ )
Apical plasma membrane - . Substrate-specific channel activity - .
Spindlef- . Passive transmembrane transporter activity |-
Apical part of cell - I i q Channel activity |- [ ) :
001 0.02 0.01 0.02 0.0
Enrichment ratio Enrichment ratio

Fig. 3 Analysis of pathways and functions enrichment of differentially expressed genes after total saponins of Lablab Semen
Album act on prostate cancer cells
(a) KEGG analysis of pathways enrichment of differentially expressed genes; (b) biological process analysis of differentially expressed genes;

(c) cellular component analysis of differentially expressed genes; (d) molecular function analysis of differentially expressed genes.
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Fig. 4 Attribution of pathway genes and analysis of protein interaction

(a) Attribution of KEGG gene pathways; (b) PPI analysis of protein interaction.
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1086 mg/L [ Jw & &4 ' 11 &b B (%) PC-3 41 g p
ALDH7A1, GCAT HIPGAM4 ) 1 Jfi 6 ik K F i
EWEAK (P<0.05), T DMGDH F1 CBSL (1) 1 5
FIRAKEBETE (P<0.001), 5ZHiH RT-PCR
UFZE R —2 (K 5b, ¢,
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Fig. 5 Verification results of differentially expressed genes
(a) Verification results of differentially expressed genes by real-time quantitative PCR after treatment with total saponins of Lablab Semen Album at
concentration of 1 086 mg/L for 12 h; (b) verification results of differentially expressed genes by Western blot after treatment with total saponins of
Lablab Semen Album at concentration of 1 086 mg/L for 12 h; (c) quantification of the protein levels by the gray degree value in (b).*P<0.05, ***P<
0.001.
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J& FHR 2R 1 086 mg/L 1) F i 15 A6 12 11 Ak P 440 ffg
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ik (P<0.001), 7 H ALDH7AI1 33k W& T
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N ‘\&%?30 0\&?$0 &\\&Y'@\ —: DMSO am: Total saponins of Lablab Semen Album
\é\v’ QQQ & erO 8¢ @0 @QQ;\?' @m: pc-NC =: Total saponins of Lablab Semen Album+pc-NC
g é(’ Yyo o\'z}%g@&o\&%%bﬁ»é o\rz}%cﬁé;Q 0| = pe-ALDH7A1 @2 Total saponins of Lablab Semen Album+pc-ALDH7A1
7 s R S SIS I o : ok
AN AN Sl -
< < FF N ;Q g 515t
B TR ORI DA u 2-2
ALDHTAL ivl! U !. ; ! ) T e 55 §§1 o &&
% e - g 8
e _ 2 E ) T ki
0

—~
O
~

J: DMSO am: Total saponins of Lablab Semen Album
=8 pc-NC =: Total saponins of Lablab Semen Album+pc-NC
5. | =m:pc-ALDH7Al@a: Total saponins of Lablab Semen Album+pc-ALDH7A1
E : Kk
215
-
3 1.0
[
=
= 0.5
5}
~

(=]

Fig. 6 Influences of ALDH7A1 overexpression on the role of total saponins of Lablab Semen Album in inhibiting prostate
cancer cell proliferation
(a) Western blot results of overexpression cell lines after treatment with total saponins of Lablab Semen Album at concentration of 1 086 mg/L for
12 h; (b) gray quantitative analysis of protein bands in (a); (c) variations of cell proliferation after treatment with total saponins of Lablab Semen
Album at concentration of 1 086 mg/L for 48 h by CCK8. **P<0.001 pc-NC vs pc-ALDH7A1; “#P<0.001 DMSO vs total saponins of Lablab Semen
Album; “4P<0.01 total saponins of Lablab Semen Album +pc-NC vs total saponins of Lablab Semen Album +pc-ALDH7A1.
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FH DU AT~ FEL 7 0 U v 43 0 O A S 7 5 A
R R R R BT AT LA A L S ) 184
e, HrhZ RO bR =2 e i, Aty
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Mechanistic Study on The Inhibition of Baibiandou (LLablab Semen Album)
Total Saponins on The Growth of Prostate Cancer Cell Line PC-3 Cells Based
on Transcriptomics”

Yuan Qiang-Hua", HAN Jun®"
(VPharmacy Department, Hospital of Chengdu University of Traditional Chinese Medicine, Chengdu 610072, China;

DNational and Local Joint Engineering Research Center for Key Technology of Chinese Medicinal Composition Granules,

Betjing Temages Pharmaceutical Co., Lid., Beijing 101301, China)

Abstract Objective The total saponins of Baibiandou (Lablab Semen Album) are prepared from the
traditional Chinese medicine Lablab Semen Album through extraction, separation and purification steps. Although
there are studies on the targeting and treatment of cancer with Xiaobiandou (Lens culinaris) lectin in nude mice
with human liver cancer transplants, there is a lack of research on how the total saponins of Lablab Semen Album
affect the growth of the prostate cancer cell line PC-3. Therefore, it is necessary to explore the mechanism through
which total saponins of Lablab Semen Album impact the growth of the prostate cancer cell line PC-3. Methods In
this paper, the CCK8 method was adopted to test the effect of different concentrations of Lablab Semen Album
total saponins on the growth of PC-3 cells. Transcriptomics was used to analyze the molecular mechanism of the
inhibition of the growth of PC-3 cells by Lablab Semen Album total sponins, and the related differential gene
expression was verified by real-time quantitative PCR and Western blot experiments. Western blot and CCK8
assays were used to detect the survival rate of total saponins in Lablab Semen Album-treated PC-3 cells
overexpressing ALDH7A1. Results With increasing concentration of Lablab Semen Album total saponins, the
survival rate of PC-3 cells was reduced significantly, and the /C;, value of Lablab Semen Album total saponins
was 1 086 mg/L. The transcriptomics sequencing results showed that compared to the control group, there were
2 360 differentially expressed genes in the cells treated with Lablab Semen Album total saponins, of which 1 982
genes were upregulated and 378 genes were downregulated. The GO results showed that the differentially
expressed genes were significantly enriched in biological processes closely related to cancer onset and
development. In addition, the KEGG analysis results also showed that the differentially expressed genes were
enriched in the signaling pathway of tumor metabolism. When the differential genes were further verified, the
results showed that compared to the control group, the protein expression levels of ALDH7A1, GCAT and
PGAM4 in the prostate cancer cells treated with Lablab Semen Album total saponins were obviously reduced (P<
0.05), whereas the protein expression levels of DMGDH and CBSL were significantly increased (P<0.001).
According to the results of in vitro cell experiments, the downregulated expression of ALDH7A1 in prostate
cancer cells by total saponins of Lablab Semen Album inhibited their growth. Conclusion Lablab Semen Album

total saponins may inhibit the growth of prostate cancer cells in vitro through the expression of ALDH7AL.
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