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H E.BH ATl 484kmx%Ea 1L(NUSAPD . MEZ-42EE88 17T(ADAMID AR R R &G 5
(ERp5) A A R AMNBE B35 2 2 BRI T % AS49 tafeeh4E A AL4) . HiE M NUSAPI i & ik  AD-
AMI17 it & ik ERp5 it &3k A549 @ fig % 5t 4% A 5 B ¢ % 2 & PCR(RT-qPCR) # 47 34, 3 A549 @ o5
st 2 A4 ARE 20 AR FE - pe-NUSAPL 48 4R 8 +pe-ADAMI7 20 A8+ pe-ERpS 48, F st BE 40 40 H 4 &
WM EZ B A TR R R 2RI LA KWL TANEIE £ F (1 mg/mL) , 4k 8+ pe-NU-
SAP1 484 % pcDNA-NUSAPL i #2, 4818 4+ pc-ADAMI17 20 3 % pcDNA-ADAMI17 Ji#2, 4 A+ pc-ERpS 48
32 pcDNA-ERp5 i, &8 RT-qPCR #ml &40 2 i NUSAP1,ADAMI17 .ERp5 mRNA #8 5} % ix & ; b4z
Ammpye il 2% AR A RAG(NK) @8 % 5% A 45 H oL ; R Western blotting 4 &40 4w j6L B 1 & &
A2(CCNA2) . #m e Bl #1%& & D1 (CCND1) , Vimentin, & & & & & & 8-9 (MMP-9) MHC | (448 X 5 F A
(MICA) MHCI (448 % 4 F BIMICB) ZaMs £k E., R Z A 4@ NUSAP1,ADAMI17 .ERp5
mRNA 482 % i% 8 % CCNA2.CCNDI, Vimentin,MMP-9 MICA MICB & @t £ 38 & FaBu(P<
0.05), 37 & mMid £ 5 X BE R A F S TR (P<0.05) ,NK @t 545 & AL T - B4 (P<<0.05),
4k Fa 20 NUSAP1,ADAMI17.ERp5 mRNA #8 % & ik & & CCND1,CCNA2, Vimentin, MMP-9, MICA , MICB
FEOMFEAEETHMRTZARAP<0.05) .. Mg E mielz 238 XNRERESFEHKTZA4(P<0.05,NK
mpn A ERE S T2 AA(P<<0.05), 4 A -+pc-NUSAPL 2845 NUSAPI mRNA A8t kit 3 a8 &
MoAZ £ 3 XA A % & CCND1,.CCNA2, Vimentin, MMP-9 & G 482t & ik 3 & T4 (P<<0.05), 4k
F+pe-ADAMI17 4165 ADAMI17 mRNA #8 %5 & £ ¥ .40 L 43 £ 4. R B A& 4 £ F2 Vimentin, MMP-9, MICA .
MICB & & A8 xF & £ F39 & TANE LB (P <C0. 05), NK e 3 45 & M AK T 4h 40 (P <{0. 05), #hF8 4 pc-ERp5
28 ERp5> mRNA A8 5f % ik &4 MICA MICB %& & 48 5 & ik 23 & TAME 48 (P <70, 05),NK %8 fe 3 44 & H A%
FANR A (P<<0.05), £ AMME 2% T4 Z BMIRILT AS49 28 038G 54 | # 45 Fo 3 Hn NK 28 Jo 3 B 55 49
FAHfe A, THE 5 494 NUSAPL,ADAMI17 & ERp5 &k A %,
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Abstract : Objective To explore the action mechanism of Buyang Huanwu Decoction on lung cancer A549

cells under hypoxic microenvironment based on the expression of nucleolar and spindle associated protein 1
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(NUSAP1) ,a depolymerin and metalloteinase 17 (ADAMI17) and endoplasmic reticulum protein 5 (ERp5).
Methods The A549 cell lines with overexpression of NUSAP1, ADAMI17 and ERp5 were constructed and
verified by real-time fluorescence quantitative PCR (RT-qPCR). The A549 cells were divided into the control
group, hypoxia group, Buyang Huanwu Decoction group, Buyang Huanwu Decoction + pc-NUSAP1 group,
Buyang Huanwu Decoction+ pc-ADAMI17 group and Buyang Huanwu Decoction+ pc-ERp5 group. Except for
the control group, the other groups were cultured under hypoxia. Except for the control group and hypoxia
group, the other groups were treated with Buyang Huanwu Decoction (1 mg/ml). The pcDNA-NUSAP1
plasmid was transfected into the Buyang Huanwu Decoction+pc-NUSAPI1 group,the pcDNA-ADAMI17 plas-
mid was transfected into the Buyang Huanwu Decoction+ pc-ADAMI17 group,and the pcDNA-ERp5 plasmid
was transfected into the Buyang Huanwu Decoction+ pc-ERp5 group. The relative mRNA expression levels of
NUSAP1,ADAMI17 and ERp5 in each group of cells were detected by RT-qPCR. The proliferation,invasion,
migration and natural killer (NK) cell immune killing were compared among the groups. The relative protein
expression levels of cyclin A2 (CCNA2),cyclin D1 (CCND1), Vimentin, matrix metalloproteinase-9 (MMP-
9) ,MHC class I chain-related A (MICA) and MHC class [ chain-related B (MICB) in each group of cells
were detected by Western blotting. Results The relative mRNA expression levels of NUSAP1,ADAMI17 and
ERp5.as well as the relative protein expression levels of CCNA2, CCND1, Vimentin, MMP-9, MICA and
MICB in the hypoxia group were higher than those in the control group (P<C0. 05),and the cell proliferation
rate,invasion number and scratch healing rate were higher than those in the control group (P <<0. 05), while
the NK cell killing activity was lower than that in the control group (P<C0. 05). The relative mRNA expres-
sion levels of NUSAP1,ADAMI17 and ERp5.,as well as the relative protein expression levels of CCNDI1,CC-
NA2,Vimentin, MMP-9, MICA and MICB in the Buyang Huanwu Decoction group were lower than those in
the hypoxia group (P<C0. 05),and the cell proliferation rate,invasion number and scratch healing rate were
lower than those in the hypoxia group (P <0, 05),while the NK cell killing activity was higher than that in
the hypoxia group (P<C0.05). The relative mRNA expression level of NUSAP1, cell proliferation rate,inva-
sion number, scratch healing rate and the relative protein expression levels of CCND1,CCNA2, Vimentin and
MMP-9 in the Buyang Huanwu Decoction+ pc-NUSAP1 group were higher than those in the Buyang Huanwu
Decoction group (P<C0. 05). The relative mRNA expression level of ADAMI17,invasion number,scratch heal-
ing rate and the relative protein expression levels of Vimentin, MMP-9, MICA and MICB in the Buyang Huan-
wu Decoction + pc-ADAMI17 group were higher than those in the Buyang Huanwu Decoction group (P <<
0. 05) ,while the NK cell killing activity was lower than that in the Buyang Huanwu Decoction group (P <<
0.05). The relative mRNA expression level of ERp5 and the relative protein expression levels of MICA and
MICB in the Buyang Huanwu Decoction+ pc-ERp5 group were higher than those in the Buyang Huanwu De-
coction group (P <C0. 05),while the NK cell killing activity was lower than that in the Buyang Huanwu Decoc-
tion group (P<C0. 05). Conclusion Buyang Huanwu Decoction could inhibit the proliferation and metastasis
of A549 cells in hypoxic microenvironment and increase the killing ability of NK cells against tumors, which
may be related to the inhibition of the expression of NUSAP1,ADAMI17 and ERp5.
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B e B B O e 1 R A OC i AN BB . AS BT 5 HULTE 40 i
TR Ah 5286 i, 8 53 & I NUSAPL, ADAMI17 2 ERpS
FEIR TRV RN H I8+ 6 = SR T W9 A549 4 i
() T EAE FHAILD . A B RE 0 40 BH A 103 1 F Bl 98 3R 97
PRSI KR . BIRE W .

1 MB5FE

1.1 4 i A549 40 M (At R A= W Bl H A FR
AL B YT800136) . A H AR A& 4 (NKO 4 g (R IY
TRIMAEY B HE AR A, 525 . PC-021h) . ABFH
SRy BE BE B (R VTS N EE ) 18 B2 51 o it
HE B H (202308158 002 5,

1.2 FEEGH 5 pcDNA-NUSAPI BikL, peD-
NA-ADAMI17 J&i 7. pcDNA-ERp5 i ki Kz FHe Bt %
RE A A bt B g B A R B A BR A | 5 40 B 3 5%
F (B .00011 DI H LR IR H A RN A RA
] ; Lipofectamine 3000 (4% 5 1.3000-015) Iy H 3¢ [E
Invitrogen 23 f) ; TRIzol % Hli 2 2 RNA X F| & (5%
T YT527-THRO W A Jb mt A B S B A R A
SYBR Green qPCR Mix(%%5 . D750 W 8 FiE#H =~
RADEA By A B 7] MTT 41 34 78 1870 & (5%
5 :NDC-EKX-QR5IP1-500) Wy [ 3 56 £ B A R A
s A JE 01 AR 1 A2 CCCNA2) 40 i 8 01 & H D1
(CCNDD) . Vimentin, % it 4 J& & F -9 (MMP-9) |
MICA .MHC I 284 #5643 F B(MICB) | 3-#5 B2 T
15 i A (GAPDHD Br iR ¥ A 55 |1 Sigma 23w, 47
S 5 S HPA020626, SAB4502603, SAB1305445,
AB19016,SAB2101479, ZRB1439. AB2302, i #5 1%
PR 4100 1 4 2% E Bio-Rad 2 7l ; CFX Connect™ ¢
JtE f PCR X H £ [# Bio-Rad 24 .

1.3 Fi
1.3.1 4Oy i ASd9 Il E HE B T &

G LW A s R S b e IR, IE W G R A 37 C
5%CO, FIE S IR Fra il & 2 90 Yo B HEATAE AR
B 3 ACHNAE F T 528 . BOW B0 AS49 4, £ H
ARG 2 50 00 B, B4 R TG I ARG R SR G R Al
Mo 43 B A peDNA-NUSAP1 Jii ki (pe- NUSAP1
A M) K Ho B PR X BB (pe-NC1 4 1) . pcDNA-AD-
AMI17 ki (pe-ADAMI7 41 fifd) Ko 1 BH 1 %t B8 (pe-
NC2 48 1) . pcDNA-ERp5 JFi ki (pe-ERp5 40 il ) Az H:
FH 1 X B (pe-NC3 4l ffd) . il A Lipofectamine 3000 ¥%
YWk, E 6 h T B Bl v s AR A R
48 h J5 Y AE A L .

1.3.2 S 9%0% & & PCR K& ill NUSAPL, AD-
AMI17 .ERp5 mRNA ik $EH 1. 3. 1 ¥ 445 41 i
)5 RNALTF RNA 4l B 548 J5 , e Hovk B % BT 4s

RNA J # 3 & 1 cDNA, DL cDNA N4z, % i
SYBR Green qPCR Mix 7 CFX Connect™ SR} 56 ¢
EH PCRAY L dE 79 3, VAR R 20 pL, §734 5%
.95 CHIAEYE 2 min, 95 ‘C728 M 30 s,60 CiB k 35
$,70 CHEfH 5 5,38 INEI . WZSHEH N GAPDH,
G190 R A B g B AE R B A BR A Rl A L. GAP-
DH IE [ 51 % 5 % 5 5'-GGTGAAGGTCGGTGT-
GAACG-3', | 1 51 9 ¥ %1 A 5'-CTCGCTCCTG-
GAAGATGGTG-3"; NUSAPL iE [ 5] ¥ J¥ %)l 5'-
CTTGGGTCTGAAGGGGTCAC-3', JZ Inl 51 ¥ JF %)
H 5'-AGCAGAATTCCCCGTGATGG-3"; ADAM17
iE w5l R A 5'-AGAGCTGACCCAGATC-
CCAT-3". & 1 5| ¥ J¥ %1 & 5-TACTCTCTTC-
CCCTCTGCCC-3"; ERp5 iF 16 51 ¥ % %) N 5'-TG-
GCTCTCCTGGTGCTCGGT-3", I 5% % h 5'-
AAGCCTCTGTTGTGGCTCTCA-3', R ] 2 2
T G J5 45 4L AR N ) NUSAPL, ADAMI7,
ERp5 mRNA FX} 31k & , DL UF % Qe s %

1.3.3 ZiiEmdl T80 K AS49 443 k% A |
Z b PH 4 L KD BH + pe-NUSAPL 41, #b FH + pe-
ADAMI17 4 #MBH + pe-ERp5 4. B X%t MR 2H 46, H 4y
HBHMPIEZ HAMT (37 CL94%N, . 5%CO, .
1260, #5595 48 h, X A ETEIEH 401 T (37 C.5%
CO, . 21% 0, K557 48 h, #MPH -+ pc-NUSAP1 4 #% 4t
pcDNA-NUSAP1 i fi, #b FH + pc-ADAMI17 41 % 4
pcDNA-ADAMI17 J§iki, %M BH + pe-ERp5 404 %% peD-
NA-ERp5 JFiki . Brxf 4l . = A AL 4N R F 4 413945 7
*HIA HIH T (1 me/mL)™ , T 48 h, #MHE #H
RN B 120 g 405 6 gL R AT 4.5 gl )l
AL M MR 3 g, AARIRIM L FE TR
WG E SR 5 mg/mL, R 1.3, 2 Ikl
KA Y NUSAPL, ADAM17 . ERp5 mRNA #f X%} 32
ik,

1.3.4 SUAEMGZERIN SR MTT B4 240 A 3 56
e 1. WA AR 2 96 FLAR (5 X 10° AS/4L) , T
K3t 12 h Ja A TAI AL 48 h, 8 B 35 W, B AL
A 100 pL MTT W E 4 h, sF LR, InA
DMSO 5 20 min, R HEFFR LI Z 570 nm ¥ K 4k
WSt FE CADEL . T35 4t L3 7 %

1.3.5 IR/ i Transwell 525 #5040
Mi{= 22 68 71, fi ] Matrigel & 0 8% Transwell /N%E,
W5 45 2L 40 it V% B R A — B (2 X 10° /mL) . B 100
pL 4B E Transwell /N5 555 48 h 5. % F %
M AL EAT 0. 12045 fh 88 44 48 (20 min) , FEHL 5 A
HESOME SRS H LA,

1.3.6 AT REAGI i FH R0 IR S 50 A% 00 48 i A A
FERE T . For 45 21 40 B 20 B 2 ), T FH 8 WA Sk 480
BRI, 0 5% R T8 BE (W 1D, i iR 28 b ik vk 2= 41 i
o ARSEEE SR A8 h Il SRR B BE (W 2) L i B DR &
HEFR=(W1—W2)/W2X100%,
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1.3.7 NK 40 R s s f 4 44 3 s
RIS NK 40 g 47355 3% 24 h, PA 1 900 r/min
B0 5 min 5 B EIEWR K TS BIEWOMA 96 fLAR
(100 pL/FL), fimA 100 pL 3L B2 W S 7 W AE 5
min, A 30 pL. 1 mol/L #h 2 , R JH B A7 400 & 490
nm AL A {H . HE NK 4558 015 1

1.3.8 Western blotting ¥l 5 4 #1524 4
YR S T R TR B, EAREHOI 70 pg B,
MR YR 25 B TR 5 Tk Wi B2 e (SDS-PAGE) HL K I i, I A
CCNA2, CCNDI, Vimentin, MMP-9, MICA, MICB,
GAPDH —¥1 4 CHF %, L GAPDH A NS EH.
IMAARIE P HE 1 hofb2x RO B, i
Quantity One B¢ EG 5 AT 4 23 B 2 R X R ik 5
1.4 Siitephb B R SPSS22. 0 48 4k 1k k47 %k
P, BIESSMMITEFERL »+5 Fx,.2 4
[B) LA SR R ST REAS ¢ K 39, Z2 40 0] LR BRI &R
T7 257, Z AL E P LR LSD- K. A K
M «=0.05,LL P<<0.05 NESASIHT¥E X,

2 % ES

2.1 Y4 RT-qPCR $iF  pe-NUSAP1 41 Jid Y
NUSAPI mRNA X ik & (5.32+0. 42) B g &5 F
pe-NC1 401 (1. 014+0.03), ZR A G it¥m Xt =
25.073,P<C0.001), pccADAMI7 4l il &Yy ADAM17
mRNA X E k(4. 84 £0. 3 B B 5 T pe-NC2
(1. 0340.05), 2R A G it X (¢ =27. 157,
P<C0.001), pc-ERp5 41 #9 ERp5> mRNA A X} &
KA (5. 01 4+0.38) B &8 & F pe-NC3 4fi iid (1. 01+
0.04) . 2R B #E L (t=25.642,P<0.001),
2.2 &40 NUSAP1, ADAMI17, ERp5 mRNA
X Rk L = 4l NUSAPL, AD-
AM17 .ERp5 mRNA A X 3k 2 35 5 T % 4 (P <<
0.05); #b BH 2 40 i ) NUSAP1, ADAMI17, ERp5
mRNA X} R IE R T =84 (P <<0.05) ; #MH +
pe-NUSAPI 411 NUSAPI mRNA #ixf £ ik &5 T
#NBHA (P <<0. 05) 3 #MBH 4 pe-ADAM17 44 ADAM17
mRNA A8 XF ik & & T4 4L (P <<0.05); #MfH +
pc-ERp5 4 ERp5 mRNA # X} 3 35 & & F 4 BH 4
(P<<0.05), WFE1,

2.3 £ 4H 403G 5 R A CCND1,CCNA2 75 A 48 xf

Fikw LR = A4S 5 % f1 CCND1,CCNA2
B A FR A Y T AL (P <<0. 05) 5 #h PH 2 4
MU B4 < CCND1.CCNA2 & [ A X £k W T
Z L (P <<0. 05) 5 ¥hBH 4 pe-NUSAPI £ 4 Jid 14 5l
M CCNDIL,CCNA2 & FHAH X 263k 1 3 = T4 FH 41
(P<<0.05), W% 2,
2.4 HKUHMEIZZE. K BES A Vimentin, MMP-9
EAMMRSRELK ZA4dMBREBR RS
A Vimentin , MMP-9 £ [ 4 % 2 15 & ¥ 5 F % 1
41 (P <C0. 05) , #h PH 4L 240 ffL A= 28 5 IR /& &5 32 F Vim-
entin, MMP-9 £ [ X R ik & WK F = A4l (P<
0.05) , #MFH +pe-NUSAPL 41 . b BH + pe- ADAM17 411
20 i 4= 28 8% KR AT AR Al Vimentin, MMP-9 25 A %}
FHR TS TAMHLAL (P<<0.05), W32 3 fIlE 1.2,
x1 & 4H 40 B NUSAP1,ADAM17 .ERp5 mRNA
HXRIEELBK (n=6,7Ls)

s NUSAP1 ADAM17 ERp5
mRNA mRNA mRNA
Xf R 2 1.014+0.03 1.00£0.04 1.014+0.05
Z5HE A 3.4440.12" 3.9440.07" 2.85+0.07"
FhBH 2 1.68+0.077 1.87+0.057 1.38%+0.067
P+ pe-NUSAPL 4 5.2740.34% 1.8540.07  1.3740.05
#MBH+pe-ADAMI7 4l 1.7240.06  4,8040.31% 1.35-40.08
#FH + pe-ERp5 41 1.7040.05 1.8840.07 5.0440.07%
F 643. 922 676. 645 3 478. 452
P <<0. 001 <<0. 001 <0. 001

W G RA L, T P<<0.05; 5 Z A4LHLH .7 P<C0. 055 5 % FH
AL, P<0.05,

x2 £ AMAILIEZEF CCNDI.CCNA2 EAHENKEE
k& (n=06,x*s)

13 I R CCNDIL CCNA2
0 EH HA
poyikiil 100. 00+0. 00 0. 3740. 06 0.29240. 04
Z8A 164.5548.45"  0.83+0.05"  0.78+0.05"
FANCEEE] 124.8745.63%  0.52420.047 0,450,057
#MBH -+ pe- NUSAP1 21 147.5246.92%  0.670.06%  0.6140. 06
FFH+pe- ADAMI7 41 126.8846.12  0.5020.05 0. 44740. 05
#PH -+ pe-ERp5 41 125.314+7.11  0.48+0.07 0. 4240, 08
F 73.653 51.087 55. 445
P <£0. 001 <20. 001 <20. 001

W SX AL, " P<<0.05; 5Z M4, P<<0.05; 5 %A
4, P<0. 05,

=3 FHMMEBE EBEAM Vimentin MMP-9 EAHENREELLE (n=06,x*5)

20 51 2 0 42 22 K0 () WIRAE AR Vimentin 2 H MMP-9 & H

pog il 36.45+4. 66 .8443.11 0.19+0.03 0.2340.04

ZHAH 101.27+5.69" .21+4.08" 0.87+0.05" 0.96+0. 06"
#hBHZH 65.84+4.197 L46+4.197 0.434+0.067 0.4840.057
#MBH + pe-NUSAP1 41 81.36+5.34% 3.5143.72% 0.66+0.04% 0.73%0.05%
*MBH + pe-ADAM17 4 77.8245.07% .98+4.01° 0.6340.06" 0.71%+0.07%
#MBH + pe-ERp5 41 63.48+6. 34 .38+4.18 0.4040.07 0.45+0.06

F 101. 758 129. 365 120. 000 127. 880

P <0.001 <0.001 <0.001 <0.001

T SN . P<0.05; 52 AU LE. T P<C0.05; SHMHA L E S P<0. 05,
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B 1 ZHMAMBELER (Transwell LI, R ELE, X200)

& 2 ZAMMIERLE R (X100)

2.5 NK 40 Jifg %} 4% 26 40 i A8 05 1 B0 FD 45 41 MICA ., MK T X IR 40 (P <<0. 05) , MICA . MICB ZE [ #H X} &
MICB M £ AR i Z 44 NK R0 A\ T4 (P <0, 05); #MFH 4L NK 41 g % £



