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X, Bax) RIE HI# Bel2 25 A FRIE, IiFE FANMEM T . Western blot £ I 2 B, 185 25 78 4R Hh I 25 W00 B2 (3 RNA
FE P4 53 4 (protein kinase RNA-like endoplasmic reticulum kinase, PERK)- ¥ #% it2 4 [A T 2a (eukaryotic initiation
factor 2a, elF2a)-3 1% #% 3% [F-F 4 (activating transcription factor 4, ATF4) {5 5, 454 PERK #1157, U sz Fml @ i i 5
XS R A i R S TS . S sEaG R, FEIE SR (2 14 g-kg) FESIE H 14 K 52106 e AR AR A K, £
U0, 32 28 B B TUNEL %6 A1 Western blot 43 H7E S HE S 278 44 A 175 3¢ Iy 240 i T2 iR A (e33R 15 el i P
25K S AV G B By St S S 0 ACU240307). I3 A A0 45 SRR R, AR 3% AT 20 AT 3 B A0 AR A0 L 0IR
Ao b, G AACKS I 2R R 3R ARSI vimentin a-FIEWILE) 8 B (a-smooth muscle actin, a-SMA). 4T 4k
M5 L 1 1 (fibroblast activation protein 1, FAP1) 25 8] i bx 5 & 1, [A S i E-cadherin 7K °F, f. 25 $0 i fili e 410 A
B b Bz [A] 5 #% 4, (epithelial mesenchymal transition, EMT) i #%. 25 FFrik, #20E 3 ) i i3 0% PERK -elF20-ATF4 {5
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LIU Yi-chen', YAN Qiu-ying', DONG Dan', ZHU Hua-ying’, TAO Li-hui-ping', FAN Min-min',
SHEN Wei-xing', CHENG Hai-bo'?, SUN Dong-dong'

(1. Jiangsu Collaborative Innovation Center of Traditional Chinese Medicine in Prevention and Treatment of Tumor,
Nanjing University of Chinese Medicine, Nanjing 210023, China; 2. China Resources Sanjiu Medical &
Pharmaceutical Co., Ltd., Shenzhen 518000, China; 3. The First Clinical Medical College, Nanjing University of
Chinese Medicine, Nanjing 210023, China)

Abstract: This study aimed to investigate the inhibitory effects of Hua Chan Su (HCS) on non-small cell lung
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cancer (NSCLC) both in vitro and in vivo, and to elucidate the molecular mechanism by which it induces
endoplasmic reticulum (ER) stress. Firstly, using the CCK-8 assay to assess the proliferation of human lung
adenocarcinoma A549 cells, it was found that HCS significantly inhibited cell proliferation and reduced migratory
capacity. Transcriptome sequencing revealed that HCS down-regulated anti-apoptotic genes such as B-cell
lymphoma-2 (Bcl2) and was enriched in signaling pathways related to the cell cycle, apoptosis, and ER stress.
Further studies demonstrated that HCS enhanced mitochondrial oxidative stress, increased the expression of Bcl2
associated X, decreased the expression of Bcl2, and induced apoptosis. Western blot analysis showed that HCS
significantly activated the protein kinase RNA-like endoplasmic reticulum kinase (PERK) -eukaryotic initiation
factor 2a (elF2a)- activating transcription factor 4 (ATF4) signaling pathway in vitro. Combined with a PERK
inhibitor, it was confirmed that HCS could trigger apoptosis through the ER stress pathway. In animal experiments,
oral administration of HCS (2 and 4 g-kg") for 14 consecutive days significantly inhibited the growth of NSCLC
xenografts, with no observed toxicity in major organs. TUNEL staining and Western blot analysis further
confirmed that HCS induced tumor cell apoptosis in vivo (all animal experiments were approved by the
Institutional Animal Ethics Committee of Nanjing University of Chinese Medicine, approval number:
ACU240307). Serum biochemical results suggested that HCS improved liver function and oxidative stress status.
In addition, immunohistochemical analysis showed that HCS down-regulated mesenchymal markers such as
vimentin, a-smooth muscle actin (a-SMA), and fibroblast activation protein 1 (FAP1), while up-regulating E-
cadherin levels, significantly inhibiting the epithelial mesenchymal transition (EMT) process in NSCLC cells. In
conclusion, HCS can activate the PERK-elF2a-ATF4 signaling pathway to induce tumor cell apoptosis and inhibit
EMT, indicating its potential application value in the treatment of non-small cell lung cancer.
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B AR S BT vk B R B R AR AR, R
T M HANSCLC 3R 77 8 25, B 25 W) iif 32 FI6 97 80R
B AN 58 PEATS A 24 Wi B 9 I PR SiE B 11 2R Bk R
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1% & % % - i % % IR & W (Solarbio 2w, & 5 :
P1400), 4k FF7F 37 °C. 5% CO, S 55 h 347 85 9%, A T
JE BRI D RE SIS 5 A AR .

4 SRI AR R (MEVE, 6~8 JE %, 1A
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(1 25k =72 234020644); i 75 & R W H A A AR b 28
AT (B85 471-95-4); PERK 1171 GSK2656157
& H £ B MedChemExpress A ] (1% %5 : HY-13820).
MEM 5 75 350 { S i A R AR AR (k5
PM150410); it 4= if 35 & H 3 [ Gibco & | (2 5 :
16000044); PBS 2% M1 AT HE Y& 53 771 &4 H Solarbio
A Bl A\ ('S P1020, G1120), CCK-8 iR 771 &%
4 B H A< Dojindo Laboratories (5% 5 : CK04). H% R
% 3L ¥ % W (alanine aminotransferase, ALT) & 7 (%%
51 KGA155) 1 3, & Mt &L B (lactate dehydrogenase,
LDH) {7 (85 : KGA198) I H LI A WA BR 2
A o Trizol i 7 14 A 3 [H Invitrogen 2 & (1% 5 :
15596018). c¢DNA & Bl 71l & (5% 5 : RRO47A) K&
SYBR Green 3£ i %¢ ) & & PCR il /) & (& 5 :
RR820A) " H H A Takara Bio Inc.. RIPA £ (1%
5 : PO013B). BCA & [ ¥ B A I 3 77l & (1% 5 -
P0010).ECL & 53 (%% 5 : P0018S) Al TUNEL i 7 &

$25: C1088) I H Beyotime Biotechnology 2 ] . ##
H AW B AL B (superoxide dismutase, SOD) i il 12X 7]

& (P8 5:S0101) A2 YP1/PIZH I T 5 PR A8 A i i 771
& ($75:C10758) A iR RAEWMRFIAF.
EHARE RS Bel2 A2 X & A (Bel2 associated X, Bax)
(%% 5 : ab32503). B ik (2 4H fie % -2 (B-cell lymphoma-2,
Bcl2) (1% %5 : ab32124). PERK (7% 5 : ab79483). ATF4
(%5 : ab207434) ¥ H & E Abcam /A ] ; caspase-8
(%% 5 9746S) F1 E-cadherin (525 : 3195T) ¥ [ 3£
Cell Signaling Technology 7~ 7 » Alexa Fluor 488 (5%
5 A11001) H1 Alexa Fluor 594 (% 5: A11005) I 4 2
Thermo Fisher Scientific 2 ] .

18§ CO,Ki 74 (MCO-170AICUV-PE #, H A&
PHC Corporation); {3 # {5t (CKX53 %, HZ Olympus
Corporation); SZ i % ) & & PCR 41X (QuantStudio 5 %Y,
3¢ [ Applied Biosystems A 7]); Illumina = 38 & M 51X
(NextSeq 550 %4, 3& [ Illumina Inc.); ¥ % & O ¥l
(5810R %!, % [F Eppendorf AG A 7); 14 5 & 6 Bk e B
1% % 4% (ChemiDoc XRS+ZY) . b (iMark ), 3£
Bio-Rad Laboratories; % % % )t % il 5 (DMi8 ). 41
R HL (RM2235 1Y), {8 [E] Leica Microsystems 2 &) ;
R (ME204 Y, %ij -+ Mettler-Toledo International
Inc.); #7540 B B AR A (VCX 130 Y, 25 [H Sonics &
Materials Inc.); /N3P0 5256 HL K °F (PA214 Y, 3%
OHAUS Corporation).
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JE I A i 2 ElbE B e R AL ER A, 43 I A 125 AN
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YHRRAESRLEM A 0 of 4 A e R Ab B
(12.5 nmol-L"', 24 h) f¥] A549 4f iy 3F 17 & RNA $#2 5 .
13 P R S 52 D3O I RNA I 5 R4 B2, o DR BF AR R
B GEFEER. RNAEMERARABEEL 5
HEAT Xt M 7 (PE150). 35 K % ik & i FPKM {8 11
B, 75 S R PR AR P < 0.05 1 log, fold change| > 1.
XoF i i H PR 22 S R DRLBEAT GO D e vE B AT KEGG i i#%
I TR R WS T R T T TR AE 23 5B o

PCR M e 2H 2R 200 i 28 24 At R RN $2
WS, A8 13 37 557 & il cDNA, SR F SEBS 58 658 &
PCR # Wl H 45 % [X] C/EBP [A] Y & 1 (C/EBP homolo-
gous protein, CHOP) # Kk w85 1 70 ZX & A B It 5
[heat shock protein family A (Hsp70) member 5,
HspSal~ W it M 5 i Dnal [F] Y5 & [ 4 (ER-localized
Dnal homolog 4, Erdj4) J P4 J5i X % fi# 38 5 o- H 55 4 7
BEFEE A 1 (ER degradation enhancing alpha-mannosidase
like protein 1, EdemI) '] mRNA K& /KF . AR R
SR 20 L, & NFE AL HE 95 °C T AR P 3 min, Fifi 5
40 G A 1) 95 °CAE 1 10 s A1 60 °CiE K %E {1 30 s.
B-Actin {E N N BE 1A, R R I8 Sl 27 R .
B-Actin 51T W T A TAEY TR (Bl e A IR~
Al (%54 B661102), R 51 ¥tz ml & B, 514
741~ : CHOP-F: GAAAGCAGAAACCGGTCCAAT;
CHOP-R: GGATGAGATATAGGTGCCCCC; Hspa3-F:
TGGGTACATTTGATCTGACTGGA; Hspa5-R: CTC-
AAAGGTGACTTCAATCTGGG; Erdj4-F: AACAG-
GACGAAGGTTGCTCG; Erdj4-R: TTTCTAATAACC-
CGTGCGCC; Edeml-F: ATCCCCTATCCTCGGGTGAA,;
Edem1-R: CGAAGGTTCCAGAGGGCTTT; PERK-F:
AGTCCCTGCTCGAATCTTCCT; PERK-R: TCCCAA-
GGCAGAACAGATATACC; ATF4-F: ATGGCGCTCT-
TCACGAAATC; ATF4-R: ACTGGTCGAAGGGGT-
CATCAA; ATF6-F: GACTCACCCATCCGAGTTGTG;
ATF6-R: CTCCCAGTCTTCATCTGGTCC.
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IR .
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oYL kG CHOP &5 (13K, U1 A &4 15 In A\ Bk,
Zhibmid ot E . RO R BB S IR IR R
HET-

WItFESM A SR EE Gt A AT,
THER U DU + bRt 22 Ko . 21 22 57 ok F B A
7 2 W A1 LSD £ 5 LGRS 56, A 26 14 43 i SR
Pearson A S A6 56, & 14 K% N P < 0.05,

L5
1 EET R R RS TE FT R RSN

N R GEVPA S35 E RAE Rl 41 48 58 TR L e
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S TER R . S5 R EOR, BB MR T RIKEH
1.562 5 nmol- L™ iZ A2 1 2% 400 nmol-L™', A549 4 ifd 1) 14
FELBE 1 IR T R %, JRAE 24 h i 2800 B A0 3k B A0 st 1
FH RO (B 1A). 2T B A] 50, i 5 © R 0T AS549 4H
P B 2 F0 VR BE (IC,,) 29°8912.5 nmol-L . itk —
BT 576 f5 B 2 RS2 75 5 W I s 400 D )AL 7% B8 ), AT A
5 FH 40 0 )R S B0 HEAT B0AIE . TEALFE 12124 W5,
X REZEAH L, i 7 e R A BE 2H A0 B AE IR X S 7 25 7%
JEE 2 kb, HLAT ) RO B I T S KT 5 (] 1B).

2 HERESTERESE RN MEARNBERT
L

N B0 ] e R e R AE it A0 A PR R
FEAE R, A 5000 0f B 41 5 0 35 R AL B 4H (AS549,
12.5 nmol-L™) 4347 i@ &7 . FPKM % % /7
AT AT, e 75 8 R AL B 2H 55 50 R 20 A R AR R 3R ik
WA T ZE R (B 2A); EHIT 70 (PCA) s PIAH
o AE A PR Rk s () B A B, R ORI R RIS
AS549 2 M % S K R B (B 2B). kIl &
AN 1008 MR FEME e R AN E R B, A
1 801 /MR 2 25 T, Herh il T ] Bel2 £E iR T 4
PR 2, R BB R AS49 K 215 5 (K
2C). X 22 R R HEAT SRS IE 0 B o, ST B R AL
FRR]Ad A549 2 i 5 ox HE AL R R R R R 2K 2 T )
X5y, HAAWEY 2R G R Y (BI2D).

Xf bk 22 S L R EAT T KEGG M1 GO Lhfig & 24y
At LAAE A Ty B 7K 1~ i3k — 20 i) B s B 8 R AT AE
YEM 75 3. KEGG 73 # | 15 A>3 #% 7 5 40 i 4 39
(cell cycle)- AT (apoptosis)p53 15 il i (p53 signaling
pathway). 4l it % & (cellular senescence) 55 % 4~ 5 fit
RAERBEVIMXKAY SR (B 2E). K,
“AGE-RAGE signaling pathway” “MAPK signaling
pathway” DL & “pathways in cancer” %5 #f 5 Jit J7 41 ffg 384
- IERE MR ARG, SRR WE 758 R AT AE 2 40 f T i

A_.. A549 B DMSO
] 1)
s 15 ICs0= 12.5 nmol-L~
§ 50 0h
G
S
= 1.0
Z .
— - B s
2
=05 i f******
B i v Bk
=
plillaPs
— | |
= 0.0
@]

&06@22.\":; N N
N 5 g
¥ Bufotalin / nmol-L™!

M. GOEENIT R, ZRENTFESHBPA
H F 454 (protein binding) 41 Il & 42 (cytoskeleton) &
21 it JE T4 7 25 (cell cycle checkpoint) 25 i #4225 1) AH
9%, i WY s 55 8 R T o o 0 i o 2 U 4 e U R A
ATEMT 2L 401 lRE (181 2F).

EAFRIE M 2, FEX GO Dhfig & S ik — 24 )=
gy, R85 N B R U T S IR =, &
+5 “response to endoplasmic reticulum stress” « “intrinsic
apoptotic signaling pathway in response to endoplasmic
reticulum stress” « “eIF2a phosphorylation in response to
endoplasmic reticulum stress” 55, iX 4% iif F 35 48 1] “ Py
J R L~ T -elF2o” (B B 2R . U R Z AN E R
ZH IS T T elF2a 1) R B 1R, $27 P
[ ORI eTF 20 3 47 75 W 75 & 2 B FU Ao L o) o B v 4
HEXHEER MO (826).

3 AEdEZRIT AS49 HHRAIEIER EMT B9S2 00

3 CCK-8 5 56 Aar il A s 32 7F 8 AN ik Ji 6 2
(125~32 000 mg- L™, % 2 fi5 < B 1) % A549 41 fg 1
FEEIFEM o AN 125 mg L TF 46, 40 & VT 46 5 2 [F
I, T2 L T8 21 00) 40 i 14 58 1 = 40 (B 3A).
RIJRSERPRAL T PIAS SCBEME (125 11250 mg L) %f
P 3T A% B8 70 B RS, S0 B B S HE 2 RT R A Ak B
1, r e 0412 7124 h G IRDR A A 1 L. 45 R3E
B, AN A EEZH S 4 T AR, H 250 mg LT AHAE
FASE N B2 (8 3B). Western blot £l EMT #H 5% 2K 5
1R IE B4k, AHE b R bR & Y N-cadherin, E-cadherin
] 5 b &Y vimentin FAP1 2 o-SMA . 450 5K, £
15 3% {2 3% 42 /51 E-cadherin [ 32 1A /K, 8] I 2 2 R 1
N-cadherin. vimentin. FAP1 fll a-SMA ] %1% (Kl 3C).
ERHTIIA T BIR R A RIE AR E S (B 3D).

4 TEMESRTE AS49 4RAEH 5SS AR T RE B IR AN 4A A

T
DR G 0 2RO08 Ml e 240 i S I 38K O T R A

Bufotalin
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60 80
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Cell closure / %
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[
.Hﬂ *
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L]
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Figure 1 The effect of bufotalin on proliferation and migration of A549 cells. A: CCK-8 assay showing the viability of A549 cells after 24 h
treatment with different concentrations of bufotalin (1.562 5, 3.125, 6.25, 12.5, 25, 50, 100, 200, and 400 nmol'L") (n = 6); B: Wound
healing assay evaluating the migration distance of A549 cells at 12 and 24 h after bufotalin treatment (12.5 nmol-L"). Magnification = 4x,

scale bar = 200 um (n = 3); Quantitative analysis of the degree of wound healing. x £ 5. "P < 0.05, “P < 0.01, ""P < 0.001 vs DMSO group
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Figure 2 Transcriptomic analysis of A549 cells treated with or without bufotalin. A: FPKM density distribution in control (n = 3) and
bufotalin-treated (n = 3) A549 cells, showing global gene expression density; B: Principal component analysis (PCA) illustrating the distinct
clustering of gene expression profiles between two groups; C: Volcano plot indicating differentially expressed genes, with up-regulated
genes in red and down-regulated genes in blue (1 008 up-regulated and 1 801 down-regulated), including the anti-apoptotic gene Bcl2; D:
Hierarchical clustering heatmap of DEGs, showing similarities within groups and differences between groups; E: KEGG pathway
enrichment (top 15), highlighting cell cycle, apoptosis, pS3 signaling, and other tumor-related pathways; F: GO enrichment (top 15),
highlighting intracellular, protein binding, cytoskeleton organization, along with other terms across the three categories; G: GO functional
analysis focusing on ER stress-related terms (18 items) relevant to the eIF2a phosphorylation/dephosphorylation processes; all transcriptome
analyses were performed on three biological replicates in each group (control vs bufotalin 12.5 nmol-L™"). DEGs: Differentially expressed
genes; FPKM: Fragments per kilobase of transcript per million mapped reads; KEGG: Kyoto encyclopedia of genes and genomes; GO:
Gene ontology; ER: Endoplasmic reticulum; Bcl2: B-cell lymphoma-2
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Figure 3 The effect of Hua Chan Su (HCS) on cell proliferation and epithelial mesenchymal transition (EMT) in A549 cells. A: CCK-8
assay showing the inhibitory effect of different concentrations of HCS (125-32 000 mg-L™") on A549 cell viability (n = 5); B: Wound healing
assay detecting the scratch closure in control, 125 and 250 mg-L" groups at 0, 12, and 24 h. Magnification = 4x, scale bar = 200 pm.
Quantitative analysis of the degree of wound healing (n = 3); C: Western blot analysis of EMT-related proteins, including N-cadherin,
E-cadherin, FAP1, vimentin, and a-SMA (n = 3); D: Quantification of N-cadherin, E-cadherin, FAP1, vimentin, and a-SMA expression (n =

3).X+s. P<0.05 "P<0.01, P <0.001 vs HCS 0 mg-L" group. a-SMA: a-Smooth muscle actin; FAP1: Fibroblast activation protein 1
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Figure 4 The effect of HCS on mitochondrial function and apoptosis in A549 cells. A: ROS measurement showing the increased oxidative
stress in A549 cells treated with HCS (125 and 250 mg-L"). Magnification = 20x , scale bar = 25 um. Quantitative analysis of the
fluorescence intensity; B: YP1/PI double-staining indicating cell apoptosis and necrosis rates under different concentrations of HCS.
Magnification = 10x, scale bar = 100 pm. Quantitative analysis of the YP1 and PI fluorescence intensity; C: Western blot analysis of pro-
apoptotic Bax and anti-apoptotic Bcl2 protein expression; D: Quantitative analysis of Bax and Bcl2 expression. n =3, x £s. P <0.05, "P <
0.01, ™"P<0.001 vs HCS 0 mg-L" group. Bax: Bcl2 associated X
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Figure 5 HCS-induced ER stress activation in A549 cells. A:
Western blot analysis of protein kinase RNA-like endoplasmic
reticulum kinase (PERK), activating transcription factor 4 (ATF4),
eukaryotic translation initiation factor 2a (elF2a), and phosphory-
lated elF2a (p-elF2a) in A549 cells treated with HCS (125 and
250 mg-L™"); B: Quantitative analysis of ER stress-related proteins.
n=3,x+s. P<0.05 "P<0.001 vs HCS 0 mg-L" group
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Figure 6

Inhibition of the PERK signaling pathway reverses HCS induced apoptosis and migration suppression in A549 cells. A: CCK-8

assay showing the inhibitory effect of HCS (250 mg-L") with or without GSK2656157 (1 umol-L") on A549 cell viability (n = 8); B

Western blot analysis of pro-apoptotic Bax and anti-apoptotic Bcl2 protein expression (n = 3); C: Quantitative analysis of Bax and Bcl2

expression (n = 3); D: Wound healing assay evaluating the migration distance of A549 cells at 12 and 24 h after HCS (250 mg-L") with or
without GSK2656157 (1 umol-L™") treatment on A549 cell. Magnification = 4x, scale bar = 100 pm. Quantitative analysis of the degree of

wound healing (n = 3). x £ 5. 'P < 0.05, "P < 0.01, ™
250 mg-L™" group

P < 0.001 vs HCS 0 mg-L" group; “P < 0.05, “P < 0.01, P < 0.001 vs HCS
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Figure 7 The anti-tumor effect of HCS in a lung cancer xenograft model. A: Representative images of tumor tissues at the end of the

experiment; B: Tumor volume changes during a 14-day intervention with HCS (2 and 4 g-kg"). Measurements were taken every 2 days; C:

Body weight changes over 14 days of HCS treatment; D: Tumor weight at the endpoint, showing dose-dependent inhibitory effects of HCS

on tumor growth; E: HE staining of tumor sections (upper panel, magnification = 10%, scale bar = 200 um; lower panel, magnification =

20x , scale bar = 100 pum) indicating reduced cell density and increased necrotic areas in HCS-treated groups; F: Serum alanine

aminotransferase (ALT) levels reflecting changes in liver function; G: Serum lactate dehydrogenase (LDH) levels indicating the extent of

cellular damage; H: Serum superoxide dismutase (SOD) levels showing reduced antioxidant capacity in HCS-treated mice. n =5 (A-D), n =

3 (E-H),x£s. P<0.05 "P<0.01, P <0.001 vs model group
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Figure 8 HCS-induced pro-apoptotic effect in a lung cancer xenograft model. A: HE staining of major organs (heart, liver, spleen, lung,

kidney) indicating no notable toxicity after HCS treatment. Magnification = 10%, scale bar = 100 pm; B: TUNEL fluorescence staining

showing significantly elevated apoptosis in tumor tissues from HCS-treated mice (green indicates apoptotic cells). And quantitative analysis

of the fluorescence intensity; Magnification = 10x, scale bar = 100 pum; C: Western blot analysis of EMT-related proteins, including

N-cadherin, E-cadherin, FAP1, vimentin, and «-SMA in tumor tissues; D: Quantification of N-cadherin, E-cadherin, FAP1, vimentin, and

o-SMA expression; E: Western blot analysis of Bax and Bcl2 in tumor tissues; F: Quantitative analysis of Bax and Bcl2 protein levels

demonstrating enhanced apoptosis in HCS-treated groups. n=3,x £s. P < 0.05,
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Figure 9 HCS-induced ER stress in a lung cancer xenograft model. A: qPCR analysis showing increased mRNA levels of CHOP, Hsp5a,
Erdj4, Edmel, PERK, ATF4, and ATF6 in HCS-treated tumor tissues; B: CHOP immunofluorescence staining indicating enhanced ER stress
in HCS-treated groups (red fluorescence). Magnification = 10x, scale bar = 100 pm; C: Quantitative analysis of the fluorescence intensity;

D: Western blot analysis of PERK, ATF4, total elF2a, and phosphorylated elF2a (p-elF2a); E: Quantitative data showing elevated ER stress-

related protein expression in HCS-treated groups; n=3,x+s. P <0.05, "P<0.01, ""P < 0.001 vs model group
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Figure 10 HCS-mediated inhibition of EMT in a lung cancer xenograft model. A: Immunohistochemistry (IHC) analysis of a-SMA,
vimentin, FAP1, and E-cadherin in tumor tissues. Magnification = 10x, scale bar = 100 um; B: Semi-quantitative IHC analysis showing the

differences in EMT-related protein expression among groups. n =3, x £s. P < 0.05 vs model group
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