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Mechanism of Puerariae Lobatae Radix against lung cancer by
inhibiting histone demethylase LSD1
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[ Abstract] Histone lysine-specific demethylase 1 (LSD1) has become a promising molecular target for lung cancer therapy. Upon
the screening platform for LSD1 activity, some Chinese herbal extracts were screened for LSD1 activity inhibition, and the underlying
mechanism was preliminarily investigated at both molecular and cellular levels. The results of LSD1 inhibition showed that Puerariae
Lobatae Radix extract can effectively reduce LSD1 expression to elevate the expression of H3K4me2 and H3K9me?2 substrates in H1975
and H1299 cells. Furthermore, Puerariae Lobatae Radix was evaluated for its anti-lung cancer activity. It had a potent inhibitory abili-
ty against the proliferation and colony formation of both H1975 and H1299 cells. Flow cytometry and DAPI staining assays indicated
that Puerariae Lobatae Radix can induce the apoptosis of lung cancer cells. In addition, it can significantly suppress the migration and
reverse the epithelial-mesenchymal transition (EMT) process of lung cancer cells by activating E-cadherin and suppressing the expres-
sion of N-cadherin, slug and vimentin. To sum up, Puerariae Lobatae Radix displayed a robust inhibitory activity against lung cancer,

and the mechanism may be related to the down-regulation of LSD1 expression to induce the cell apoptosis and suppress the cell migra-
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tion and EMT process. These findings will provide new insights into the action of Puerariae Lobatae Radix as an anti-lung cancer agent

and offer new ideas for the study on the anti-cancer action of Chinese medicine based on the epigenetic modification.
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5 TSC-003-024, 548-62-9, 288-32-4, MA0220,
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1.2 Y% CO, éﬂﬂﬂﬁi%?‘%%ﬁ(ThermoFisher Scienti-
fic AF] B 3111) 5 43 K i FR 1Y ( ThermoFisher-
Scientific 23 &) , 1“5 Multiskan GO) ; IF & %5¢ 6 B 1
5% (Nikon 2y F] , 15 Eclipse Tiz) ; LKA IR 3 B
HELUKAE (Jb s — 4R A R A A, 15 Tanon
VE-180B .DYY-6C) ; H sh#E/ 1% 2 4 ( Bio-Rad 2y
], #145 Universal Hood 1) ; pH i1 ( A o Fh24
IS RN W], LS PHS-3C) 5 Wi 2040 A (BD 24
], %15 FACSCanto™ ) .
2 ik
2.1 Amplex Red %L EE P 2542 Ly FIH
Amplex Red #¢ 6 0 26 LSD1 #1041 1% P i i
RT-PCR #£ 4% 4 iy LSD1 ) ¢DNA, il % pET-28b-
LSD1 Jit ki, g 5t ki 4% 4L ] BL21 (DE3) 1, il A
0.25 mmol - L' IPTG,20 C i 3% LS LSD1
s, R S R IR R R S L
HEAEGE B ac g ik el SRE B
ZUREHR 100 pg-mL™ AP 2GR I 5 LSD1 H 4
FH LK H3K4me2 JE[FEIFE . A HRP 1 Am-
plex Red M & &I K 530 nm A& 51 9% K 590 nm
TP, TR P 2RI A A R
2.2 JfuEEFE HI1299 H1975 Fil HA60 4 a2
T 10% 64 107 1% 75 5555 RIEG W RPMI 1640
AR A549 ZHMEAEFD T 10% 16 248 N7 1% 7 4%
FHRIRA WA DMEM/F12 i34 F 37 °C 5%
CO, &M TFHFE 45 2~3 d HEAHELL,
2.3 MTT ¥ A6 0 40 ff 34 5 06 M 84 F X0 80k
KA 4 B X 215 F 96 FLARH (5 000 ~6 000 4~/
fL) o ARG R L R o R 2 SR U &
WHEEN 2 mg-mL™"  XTREALIMA ZS ABEFR 3L, AR
PEHY) 1C,, K S2a v RN 4.2.1.,0.5,
0.25.0.125.0.062 5 mg-mL™", Xf BEZH A 25 11 8%
FRIE . AE 37 °C 5% CO, %M FHEHE ,48 h i H
L IREZE3R3E, 72 h J5 A 20 pl 9 MTT %
W ,37 ChEOEHFR 4 h J5 5% LW, A 150 pL
) DMSO JE7EFEIR 1 HR3% 10 min DL FE 539 i UG
HEE, SRIGTE 490 nm 2514 F A I A5 FL OB RE , 31
2.4 EREIERSLY:  BOSEUE KIS a T
6 FLA A FLEY 1000 4, FRIGEE S 735K AS TR ik
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JEE 1) B AR AR ERU in A R AL R, 4 H1975 44l
ML E N 0,0.1,.0.2.0.4.0.6.0.8 mg-mL™",
H1299 4iiffIZH 29 24 0.,0.2,0.4.0.6.,0. 8,1 mg-
mL™' BETRFHHNRETES~10d, 52 d ¥ 1 IR,
6 FLAREH, 37 & LZ B 5 21 PBS whik 2
WK, 4% 2 5 B 2= I [ 22 10 min, 5725 22 58 H i
PBS 75 UE 2 ¥, MIA 0. 1% %5 i R WL {5 2 min,
VEL ARG TR R,

2.5 DAPLEAIMIAZ Y 7F 24 fLAR TP AR PR K
BTN AN AT R K AR LA 1x10% ~ 1. 5% 10°
A/ FLIE FEREFP T 24 FLAH, NG FREE 1 ml,
W 24 FLACE THEFRAR D, Fran Bl BE T - |-, 3¢
IHBEFREE A [\ v B2 1) 55 AR $2 B, 1 H1975
ML AW 0.2.8 .4 4.4 mg-mL™", HI299
ML LW IE N 0.2 3.2 4.4 mg-mL™"', 37 CH;
F2 48 h )5, R R PBS PRk 2 KA, H 4%
LR E E 20 min, 2R, H PBS PB4k 3
W, 0. 5% Triton X-100 IR H 20 min, FH
PBS ¥ 3 K, H 10%BSA & 4] 30 min, A
DAPI AW E 2 min, PBS $£i4% 3 WJa, I 1Y 1
mL £3GHEC R BT M 10 pL HTE G
I R, 5Ot BB TR,

2.6 WAAUMEAR  CREAL X B K i s
BT 6 FLAR TR I BE S5 I ACAN [ Ve B 1Y) 5 AR 4 B
Y, H1975 A&k 0.1.2.3 mg-mL™",
H1299 AMAELH A AHEN 0.1.2 4 mg-mL™', BEF
FFRAET 37 °C 5% CO, &M TIHEE 48 h, sik)a
Wige e A& EDTA 19 0. 25% [ EG I AL 400, in A
2 mL BRI AL, 3 000 remin™' Z.0 4 min YR
LA, PBS ¥E¥ 2 YK, INA 1xbinding buffer 24
Ji A 2 B e B A E 1¢10° 4S/mL, HX 100 WL 2 Jifg
B, BN 5 WL Annexin-FITC 5 10 wL #Y PI
YORLEEIEE 15 min, WFE SEHUGE, BEFLITA 400
L 1xbinding buffer, 18] J5 H i 2 20 430 0 240
PTG, RGP T IE I IE 5 415 PT gL |
Annexin-FITC BAZY 3 %R |

2.7 HHMERESEE KA T A KO A 2 Ak
L 2. 5%10° ~3x10° AN X 24T 6 fLkT,
5 20 U BE H 25 B 3K 80% ~ 90% I, i 200 wL 463k
TERRLALIERI T8 B 5] 7 1n] — B B2k, RI5EZ
JEFRIFER SR H PBS B viifk 2 Wk, PE R
2N, T A AN TRk B B AR SR IR 1Y) 2% FBS
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h JEFANE WLEE 25 5 40 i SR A A A e
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TE 19%FBS e frh i 5% | R B A & AR 42 ey, fif
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mg-mL~", TERFFRAGHHIE 48 h 5, PBS ¥ 2 Ik,
FHAR AR 1 5 3R 181 A 28 2o J5E 1) &4t L, 4% 2 2o B )
S R T 115 10 min, 0. 1945 54848 30 min,
WA PR, AA/NERCS AP, XY g i
AT,

2.9 HBEAHREC WO XEUAE K AN O kAT AN
MO8 I AL DL 2. 5% 10° ~ 2. 6x10° /4L 14 55 JiF
P16 FLAR Y, 4 A NG BE J5 A R vk B B 2 1 57
F 37 CHFH 48 h, Hirp H1975 4 E 4k 0,
0.5.1.1.5 mg-mL™"  HI1299 A E /34 H 0.1.1.5.2
mg-mL™" 0. 25% B B RO AL T I AR AR, B
OJEFE EIE, PBS YEME &, 3 000 r-min™' B0 4
min, B 2 WJGHIA 1 mL NP-40 2L, & T vk
- 244% 30 min, 10 000 r-min' 5fFTF 4 CEEL 5
min, 5 P3G IEATA 100 L 0. 01 mol - L™ /) £h 2 %5
W, VK 8 30 min, 10 000 r-min ' S51E T 4 CE
A 10 min, WO FIH W R 2081 EP 5N, A 15
pL 19 1 mol - L™ A AL . TR A BI5IFFIMANT
Iy AR A B P D A R R A R Nl 0 R0 S Ak
F-80 C.,

2.10 Western blot 3258 A [A] e B = #R 42 B 4b
FRAR LSS, A R E H1975 H1299 4176 115 Mk
F,Hr H1975 4k B 44 0.0. 5.1 .1, 5 mg
-mL™", H1299 2 BT VR /3 A2 0,1.1.5.2 mg-
mL™' XFER FRES T BCA E = E , A L #f
ZE P, R ZE 95 °C 10 min, 18K 1251, SDS-
PAGE BEAGHLIK , #5852 PVDF I |, JH 5%l
Al R, H—PiE 4 C PR E —®, KHH
PBST Mt PVDF B8, — i E 1| h, W25 K15 H
i Image Lab #E1750#7,

2.11 Gttt A B ] GraphPad 9.0
55 SPSS 21. 0 #4742 A 3, ¥ L) x+SEM KR,
2H [] Fe AR F B R 26 5 22 93 HT ( One-way ANOVA)
P<0.05 NESBEAGIHEL,

3 4

3.1 hZGRE I LSDI EETE R B 32
R 25 R EUY) I ) 100 mg - mL ™" B9 OK IR T, R
BTG LSD1 il 51 i 328 J7 v AT ) A0 A
eSS I L 1,76 100 wg-mL A 8 Ffr 253 L
Prxf LSD1 s P py 4 i 28 7E 85% LA I,

F£ 1 EREWEY LSDL A%k (x+SEM ,n=3)
Table 1

Inhibitory activity of Chinese herbal extracts against

LSD1 (x+SEM,n=3) %
252 R ElINIES L/ ElNIES
PR 53.36+0. 16 PR 59.28+0. 07
ZFE 47.85+0. 12 EA0E S 77.33+0.22
K 82.50+0. 01 NS 82. 80=+0. 15
KM 70. 02+0. 03 LARaY: 31.23+0. 08
VA 73.910. 04 e 91.730. 11
B 95. 600. 01 Bt 94.76+0. 03
e 3.69+0. 13 NS -13.030. 14
LiPAN 70. 04+0. 06 AT 86. 54+0. 11
B 52.56+0. 09 =t 60. 03+0. 04
W 72.5120. 11 I AR 87.93+0. 01
e 61. 06=0. 08 P 47.81x0. 04
BFE 55.70+0. 17 7K KA 71.37+0. 02
SRTE 96. 12+0. 06 TR 82.370.05
W 54.94+0. 05 A 89. 99+0. 08
bu:i) 76.79+0. 05 i JPR 74. 47%0. 10
e 87. 42+0. 07 HE+F 83. 88+0. 07

3.2 Hp 2R ) 0 e 200 PR B0 R 1 O
FIH MTT 8972534 LSD1 Bl 1% P 2 K T 85%
(1) 8 b rp 24 £ By XoF il i 40 i Ak H1299 | H460 |
H1975 F1 AS549 551G PE 52 m, W3R 2, 7E 2 mg -
mL S AR B X 4 BR AN A G B T T R
KRBT 50% LA L, 1 AR AR AL AR AU H1299 4
MR B B R RIVE T . 456 3R 1 h 253 B il
TG PEI R 2SS, Kk 0 AR A A R A4 il LSD1
it 375 12 5 it 9 A M T 1 Y BE T, VA R S AR B R
YT T N — 5%,

3.3 ESHRBEECY M I G g 40 M LSD1 W
H1299 il H1975 4fififd H & MRS E AL 2 48 h )5, 7
SIEEEBUHE A S B E A, H Western blot #7l] LSD1
JEY) H3K4me2 . H3K9me2 DA M 1SD1 & H 1 % ik
B 0L 1, H1975 5 HI1299 41 Jfd tf H3K4me2 Fil
H3K9me2 Kk W] i 7+, 17 LSD1 & [ R iA i
TR, eSS SR E AR B HUY) RE % A 21 KT
W IFRER LSD1 Rk i, ok BRI Y) H3K4me2 il
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222 G RIS A0 NI B I (£SEM, n=3) H3K9me2 {321k, FLl#% LSD1 &35~ i 19 HARAE
Table 2 Antiproliferative ability of Chinese herbal extracts FAVLEIAE Rt — 245 30)
against lung cancer cells (x+SEM,n=3) % 3.4 EARBEHUCY IR B 40 S G T ] MTT
H1299 H460 A549 H1975 s . o
T 53.01£0.30 59.88+0.07 50.11=0.07 66.41=0.02 H1975 .H460 F1 A549 ) IC,,, VLIl 2, B AR X 4 #k4n
A 58.93+0. 02 <50 <50 <50 ; S ik | H JAG=HE
GRSl <0 L Sk D £, 3 1, 439050 1. 66,
Jp 3k <50 <50 <50 <50 1.16.2.69.9. 64 mg-mL™", ILAN, wa FETE AL 5L 50 25
e o o S Bl BRI B, H1975 11299
A <50 <50 <50 <50 ) ) . .
WEMH  74.19£0.02 <50 <50 <50 2411 e A S B S /L 15 BH AR B T s 4
Hblie <50 <30 <30 <30 H1975 A1 H1299 (75 eI il fik
H1975 47 H3K4me2 2.0 H3K9me2 LSDI
H3K4me2 El ﬁz § h ﬁou- >
CE I — 3-’;2' - glo' ; . i
a o 3 0.50
- - 54 o
Lsp1  |® e 0.259
e I ey mv e s e p S H R N
AREARAmgmL™ 0 05 115 BRI mgmL BRI mgmL BRI mgmL

H3K4me2 H3K9me2 LSD1
25 N B 5
Aok *
H3K9me2 . 4 ok o
H3K4me2 *g ) g 3 g :
o o o
w [———] %, 2, 2 050
1 025
LSDI
GAD 0
PH 0 1 15 2 0 1 15 2 0o 1 15 2
EPHAREU)/mgmL o 15 2 FARPEE)/mgmL ! EAREE)/mgmL ! FARPEEU)/mgmL!

SXIBLZH (0 mg-mL™") LA * P<0.05, ¥ P<0.01, ™ P<0.001 (K 5.6 7)),
1 SRR E AN KX LSD1 1 MR SE 0 (£+SEM, n=3)
Fig. 1 Effect of Puerariae Lobatae Radix extract on LSDI1 activity at cell level (x+SEM, n=3)

R /mg mL ! FARRE/mgmL™!
iR

10 - HI975

08 = H460
o -+ HI1299
o [
506 - A58 B E
= 04 =) =
=
0.2

0 L T T T 1
02 -10 -05 0 05 10

1gC
C. BB IR VR, A3 mg-mL ™'
P2 B ARSI T it 98 200 M4 GRS P ) 2R (2 +SEM, n=3)

Fig.2 Effect of Puerariae Lobatae Radix extract on proliferation of lung cancer cells (x+SEM, n=3)

3.5 FOARIEHUCYME SRR AT TS B ETRALE O REIR. TIREE AR e RS BB AN, 2 Fh 4 i i T A 1
H1975 F1 H1299 4Hjl 48 h J5 , ] DAPI Yo k4740 KA R A0 A X R B0 O R R BE A A 4 AN
ML W IR AN 35 5] sk b 3, HAE T /M4 ik s, ik —4, 4
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Annexin V-FITC/PT 42 {45 FH 3t 2 40 it A SRS 1) 55 4R H1299 41 g+ 38 7= 40 g b 61 A 0. 1% 4 i %)
XA R T e I, Bl 2 5 AR VR B 48 K, H1975 25. 4% , 3% B =5 HR RE 0% 37 & KR 5 = H1975
YA e R T A0 B LE N 0 B A HE K E 30. 6% H1299 4T, WLIE 3,

H1975
BRI mg mL™ 0 2.8 4
H1299
. . 50 um
HRAREBmg mL™ 0 2 32 X
H1975
1054 01% 10°426% 15.4%
104 10° 4
= . E| Q1 i Q
10 S0 d
S - = 3 Q3L 04
1007 - e
0599.9% 0380.7% 13%
LS AL S e i o :
0 10° 0 10> 10° 10* 10° 0 100 10° 10* 10°
FITC-A FITC-A
FITC
FRAERU) /mg mL! 0 1 2 3
H1299
10°4 0 0 10°913% 148%
10 L3 S 104 o R

PI

PE-

z =
1 ssned
e

EI =
10° Fuibisd
5 E Q Qe
107 k.
0% 78 8% 5.0%
S e
0

0399.9% 0.1% .
RN N—— ——
0 10° 10° 10* 10° 100 10° 10° 10°
FITC-A FITC-A
FITC
AR A /mg mL! 0 1 2 4

P 3 AR U 0T il 987 200 LU 1 4 52 e

Fig.3 Effect of Puerariae Lobatae Radix extract on the apoptosis of lung cancer cells

3.6 EARGEECY M R A A RS WESEER M H1299 4 36 h 5 E i R IR S 56 W 4K B AR X
W1, LSD1 s %5 5 il 0 M ) e % SR8 A G, AT RRE IR, LK 4, 5X IRAIAH L, BE&
] LSD 36 PR XT Iob 6 40 M B 6 B R4 2R B i BRI E A0 Tk e, 2 ol s 200 MM 4 1 7% e ) B 8
HIPEFNS KRR R B B AR SR U AL BT H1975 R RE,
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Fig. 4 Effect of Puerariae Lobatae Radix extract on migration of lung cancer cells in wound healing assay

7 Transwell /NEIEBLL Y, B % &R AL EY)
R PE RN, 50 FRLH AR e, 2B i /N 0 i A 1)

FRAREU)/mg mL! ‘

H1299

R mgmL o

A R/ UL R S, 2 BH 55 AR B A% 751 S A0 4 910 i
H1975 F1 H1299 40575

HAXTILRS /%

ddok

0 16 2 24
FRREUY)/mg mL!

HAXTLRE 2E/%

ok
Hk

0 16 2 24
ERRER/mg mL !

5 Transwell A8 & HR 5 B il e 40 B R BE 1 (520 (#+SEM, n=3)

Fig.5 Effect of Puerariae Lobatae Radix extract on migration of lung cancer cells in transwell assay (x+SEM, n=3)
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