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Analysis of the effect of trichloroacetic acid and epidermal growth factor release on

cytoskeleton gene expression using the nano-controlled releasing system

Mi Jeong Park, Richard Leesungbok, Suk Won Lee*
Department of Biomaterials & Prosthodontics, Kyung Hee University Hospital at Gangdong, School of Dentistry, Kyung Hee University,

Seoul, Republic of Korea

Purpose: Here, we verified that the actin cytoskeletal gene expression of human gingival fibroblasts was altered by the administration of trichloroacetic acid (TCA) and epi-
dermal growth factor (EGF) using the nano-controlled releasing system. Materials and methods: The control and experimental groups were divided into 3 groups: the group
with the TCA-only nano-controlled releasing system (EXP1), the group with the TCA- and EGF nano-controlled releasing system (EXP2), and the control group (CON) with
48-h incubation. Expression of 26 genes involved in the regulation of actin cytoskeleton were analyzed by real-time PCR followed by the determination of correlations and
influential factors using the Pearson correlation analysis and multiple regression analysis. Results: Among 23 genes upregulated in EXP1 and EXP2, expression of 14 genes
were significantly increased in EXP2 compared to EXP1. On the other hand, LPAR1 was downregulated only in EXP1, GNA13 was upregulated only in EXP2, and F2R
was downregulated only in EXP2. Three Racl-related genes and CDC42 were identified as the influential factors of the actin gene upregulation. Conclusion: The actin cyto-
skeleton genes in human gingival fibroblast were upregulated by the administration of TCA and EGF using HGC-based nano-controlled releasing system. (J Korean Acad

Prosthodont 2020,58:290-9)
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A=A g1, o] 71H 9] F 23k ui7fA|= Rho Tzl o 2
W5 A T Rho TH & Ras Tl Al 7Lo]] £61= 19 Tl Al
O 2 GTP7}4E3 8 A (guanosine triphosphatase, GTPase)
71e& 7tk 2557 AlEol|lA 7P 2 4%l Rho TRl
o] 492 RhoA, Racl, CDC420|t}?

Rho T ZEl o] GTP (guanosine triphosphate)2t Asts}lo] &
A3t A7) =9, 519 QIAFS(downstream effectors)©] EAJ3}H
g3, E/35tEE RS et A ZHelr) HalA "okl ol
£°1, RhoA7} E/d8t=H dedx n] Q@ Al thdho] =L, o]
Ag oo M3 9] 24 = (focal adhesion)of] #oiskc}, Racl
o] &/dat=™ uluhE7](lamellipodia)d2, o= o]Foi3l
FE BYY SEF7} /39t CDC427} E/d3h=]H A4S
Z(filopodia)Z-2, WET AL EE377} FAHL ol9jo
Rho ©HZE T2 AU 9, §-RRFS] AALRA, Al ZF A
S| dlE]o] ¢itt’ Rho THRElF o] EAJst= A3
719] G1gAM SHARY] o] & FEFO 2N KRR
S op7lstal MIEZAS FXIgths Zo] ¥Rt B s
Rho ©Hl Al 2 o] 521 RhoA, Racl, CDC420]| FHofs}= 22
el AAFET o thast BE 470] SRR S Ol
o2 RE,

st o] AFEEE ARAERIR F ol
regeneration of skin scars (CROSS)= Hloj%l © Z e
115X trichloroacetic acid (TCA)S &0 2 Ay o=
A3t zgtslo] Txske x|gyyold o atsto Mt &
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2], X|9Jstoll A= Z4kQl TCAS] U B-g-o] Al Y 45l
gict. olol weh, A 559 TCAS FUig7dolA SHAlsHA =
&3 5 AAH 2F A aE sty Az A7t R
AL AL, ol A 2EFH ZE FeolA FAAZRE Fdo] =
5 E 202 7|9tk F4Uol TCAE B X o 2H
B o e Slslds Hstal, HESSE =57 Aol & &4
F%R1& hydrophobically modified glycol chitosan (HGC) 7]4F

o] Y& Ao AE S 7)iksto] TCAS}H epidermal growth
factor (EGF)7} &£xl8 o2 2-EE 4 A== 519t HGC
71 G EAoAARLE o]8-510] TCASH EGFE Al Zulj%F
HiA|L} /g A(canis familiaris)e] 717 F-9] AxZ] o] H-8-51]
<, MEZZAP/3} B ofe] fAREe] dATFHSIE A
FAToA Fel= et

B Ao Ex-2 TCAQF EGFE HGC7|HF Y& A 0]A]
AR o]-&51of QIZEA| 24 frotMl 2ol 2 E SIS,
9 N ZEZA0 #Ad GRS Wl ket §
=y
e 3

1. TCAQ} EGF7} &X|E LI HHEQIXIO| X|Z
(1) HGCH Y =& URE] A=
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TCASH EGF7 EAIE U EA oA A S AZHsE7] 9
5}od, glycol chitosan (1.0 g, 0.4 x 10 mol), 5p-cholanic-acid
(123.0 mg, 0.34 x 10° mol), N-hydroxy succinimide (NHS)
(58.6 mg, 0.51 x 10” mol), N-(3-dimethylaminopropyl)-n’
-ethylcarbodiimide hydrochloride (EDC-HCI) (97.6 mg, 0.51 x
10 mol), TCA (Sigma Aldrich Co., St. Louis, MO, USA), H|gt
£(Sigma-Aldrich Co., St. Louis, MO, USA), EGF (Peprotech,
London, UK)7} AJeFo 2 AFEE|QIT) 10 mL SFH3 wehe
S 1:12 ujgsk g0 glycol chitosan (1.0 g, 0.4 x 10” mol)}
5B-cholanic-acid (123.0 mg, 0.34 x 10” mol)S &-sA|7] & N-
hydroxy succinimide (NHS) (58.6 mg, 0.51 x 10” mol)@} N-(3-
dimethylaminopropyl)-n’-ethylcarbodiimide hydrochloride
(EDC-HCI) (97.6 mg, 0.51 x 10° mol)-& 24AI7 S0t mApHS
AlFAA 5B-cholanic-acid®} ASHE glycol chitosan U= YRS
At ARG ol Lheglake] FRIE slote] Tt
(molecular weight cut-off (MWCO): 3,500 g/mol)S AF&-3 &
Ao 24417 S AIFE QI FAE o7 FRpet vES
S5kaol(]:3; 6h, 1:1; 6h, 3:1; 6h, v/v)o] AFEE] AT}

(2) TCAZ} ERIE Y= YEJRe] A=t

10 mL £540] HGCE 2AFA|7]aL, TCA (1.0 mg, 0.6 x
10° mol)E 0.025 mLe] Z5F40] L3547 |3+ & TCAE
A7} HGCEES 4101 600 rpm O &2 WAPTHSA|Z{T. FAt
(MWCO: 3,500 g/mol)S AFE-510] 24A|17HE0F EA510] TCA
ARHE FAIskaL, 74t oF 54 71xsto] AFF o2 TCAZE
A8 GeJrss Aot o] A2t =9 o] &3t Cl
e 5ol GAIE TCAL] &F= 57353t 0.5%2] TCA
7F SR Y gitES 471 ¢l 4 mLe] F/F4=2} 2.8 mge]
TCAZ} X Y= UXE(0.00714 mg TCA / 1 mg TCAZ} &
A e dribs)s £t

(3) TCAS} EGF7} @R15l Lhe W& IRk Rz

10 mL $F4o] HGCE &4FA|7|11, EGF (0.1 mg, 0.15 x
10" mol)E 0.1 mLe] ZF<ol §8iA1A £8|g & EGFE
I HGCEF =+ 410 300 rpm o2 WAPH-G AT FAu}
(MWCO: 3,500 g/mol)& AHE-3F 24A13HEQke] FAlo] ¥h-S-5}
A| &2 EGFUAHE A|ASHAL, 7t oF 54 7x5te] 2E 50
2 EGF7F 9A1" YxYAtSS dgith ELISA (Human EGF
standard ABTS ELISA Development Kit, Peprotech, London,
UK)E &l @x1E EGFe| & FH5IUct. 0.5 %2 TCAZ}
GRE GRS 47] 6, 4 mLe] SRk 2.8 mgo]
TCAZ} GRE U= YXHE(0.00714 mg TCA / 1 mg TCAZ} &
A9 H=dits)s £tk 2 mL /4 & TCAZF A
B U= ARHE(2.8 mg)d} 2 mLe| 89 & EGF7F @X1" U
E=QARFE(8.9 me)S 410141 0.5 %2] TCAZ} BAIE U= dAtE
7} 80 puge EGF (8.98 pg EGF / 1 mg EGF7} X% U=t
S7HERE Y drib=9 E9tdls A3t (Fig. ).
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Chitosan Shell
(positive charge)

Cholanic acid core

TCA loading EGF loading
via ionic interaction via ionic interaction

(weak interaction) (long-rage interaction)

Fig. 1. Diagram of hydrophobically modified glycol chitosan (HGC)-based
nano-controlled releasing system for emitting trichloroacetic acid (TCA) and
epidermal growth factor (EGF) relatively. Each of TCA and EGF was loaded
by ionic bonding onto the chitosan conjugated with hydrophobic cholanic
acid.

2. R EHE EY

A

(1) QTIR|SA-F-obA| 3 il

ATCC (ATCC® PCS-201-018™, Manassas, VA, USA)]
H UG AT A FOHEES olgstol AZ HeFstgIc.
10% fetal bovine serum (FBS, Sigma-Aldrich Co., St. Louis,
MO, USA) 3} SHAA|E ¥E3}5}= Dulbecco’s Modified Eagle’
s Medium (DMEM, Invitrogen Corporation, Carlsbad, CA,
USA) o] 255 FHFAIZT Fi¥8 AR S oA ZE
2 37°C, 95%9] 0,, 5%2] CO, =719] && vig7IolA vl
=3t 2 - 3O M EZF7] St vl gH QTR frobA
7} o] Aol AHEE|QItE TCAZ} A" Ui EA|oj A A H]
F(EXP1), TCAS} EGF7} 717} RXEl Lpe it & o] A A8l
(EXP2), HE=H(CON)S 3150 2 Va1, 15 5719] well
2 vhE0] & 15709] wello] AIRERI S GO LE HEIT.
HZ AE7}t welld 1 x 10707} SAIEE 2 s1HA 37°C, 95%
9] 0, 5% CO, Z710|A 48A17t vt S Trizol lysis solution
(TRIZOL® REAGENT, GIBCO BRL, Carlsbad, CA, USA)&
olgstol & RNAS X351t}

(2) §AL TR 2

o1 @8] KEGG pathway 240]4 o8l A28 7e] 22
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o] #of5t= Rho ©H1EIQI RhoA, Racl, CDC420] AxHe (-3
Ab 2272} o] 2 Qlal BAEE Ae TrE o] § AR} 470E Al
Asto] BA51 )" NanoDrop 1000 (NanoDrop Technolo-
gies, Wilmington, DE, USA)E ¢|-85}0] RNAS] =5 & 2K
SFAtt. Total RNA 1 pg& iScript cDNA Synthesis Kit (Bio-
Rad Laboratories, Berkeley, CA, USA)S ©|-85}0] cDNAZ &
HAFsEAT R 279 GAPDHO| HdHS 7|F 02 5}o]
differential display PCR& £3]] Q17Fx] -S04 E 2] mRNA
= Meisigint. §AR; 23S TagMan® Gene Expression Assay
Kit (Applied Biosystems, Waltham, MA, USA)<S ©]-&5}o] 2
Astgdt}. Real-time PCRS £5)] 2A15F S HXS-L Table 19|
A2 =]o] 2Ict. iQ Supermix (Bio-Rad)E ¢]-85}9] Chromo4

Table 1. Full name and NCBI references of Genes used in real-time PCR for
this research

Gene NCBI Reference
LPARI, lysophosphatidic acid receptor 1 NM_001351407.2
CXCR4, C-X-C motif chemokine receptor4 NM 003467.3
F2R, coagulation factor II thrombin receptor NM 001992.5
GNAI12, G protein subunit alpha 12 NM 007353.3
GNAI13, G protein subunit alpha 13 NM_006572.6

ARHGEF 1, Rho guanine nucleotide exchange factor | NM_004706.4

RHOA, ras homolog family member A NM _001664.4
RQCK] , Rho associated coiled-coil containing protein NM 0054063
kinase 1 -
SOS1, SOS Ras/Rac guanine nucleotide exchange NM 0056333
factor 1 -
SOS2, SOS Ras/Rho guanine nucleotide exchange NM 0069394
factor 2 -
KRAS, KRAS proto-oncogene, GTPase NM 0333604
PIK3CB, phosphatidylinositol-4,5-bisphosphate NM 0012598

3-kinase catalytic subunit beta
PTK2, protein tyrosine kinase 2 NM_001352701.2
BCARI, BCARTI scaffold protein, Cas family member NM_014567.5

CRK, CRK proto-oncogene, adaptor protein NM 016823.4
DOCKI1, dedicator of cytokinesis 1 NM_001290223.2
RACI, Rac family small GTPase 1 NM_006908.5
GNBI, G protein subunit beta 1 NM 002074.5
GNG2, G protein subunit gamma 2 NM 053064.5

FGDI, FYVE, RhoGEF and PH domain containing I NM_004463.3
FGD3, FYVE, RhoGEF abd PH domain containing 3 NM_001083536.2

CDC(CA42, cell division cycle 42 NM 001791.4
ACTB, actin beta NM_001101.5
ACTGl, actin gamma 1 NM_001614.5
ACTR2, actin related protein 2 NM_005722.3
ACTR3, actin related protein 3 NM 005721.5

CHetx |2t Eets|x| 56 45, 2020 10
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reverse transcription-polymerase chain reactions (Bio-Rad Lab-
oratories, Hemel Hempstead, UK)E A|385t &, 11 G-HR} &
=& MJ Opticon Monitor Analysis Software (Bio-Rad)E ©]-&
sho] Aakst shith. SUE 25 GAPDH alzko 2 ngs)
a1, EXP13} EXP29] W43 CONS| AthEQl vj-2 B
AT

Real-time PCRS E2]& 0 2 SHA 82 A|8s}o] sHFgtat

tion)& ASSITE. Mol & EEA BA0 2 AT 1 A
212 245199tk ACTB, ACTG1, ACTR2, ACTR3¢] E75}
Moz fof TS tlrk AEBARHAE 2Y5] ot
o stepwise methodS AFE-5F t}= 5] A(stepwise multiple
regression analysis)& AF8-51QTH RE EAE o= SPSS
18.0 ~AZEY o] & 73 (SPSS 18.0, SPSS Inc., Chicago, IL,
USA)E& AH&5HIT

Relative LPART-mRNA Expression
Relative CXCR4-mRNA Expression

my

1t
1. Real-time PCR

48X 7HEQt Bl FE ITER| 2 FotMEZ o] FHAME S real-
time PCRZ FAI5tof, 33 E&= ot 2A== A Y
s3o] BHelE|gich. RhoAst el 87) GAxE 9] ol 2
Tt o5 2tk LPARL2 EXPlol|A] 513k 27 =[91a1, EXP20]
A &= Blste] f-on|gk Ato] & Ho|x] g9kt CXCR4
= EXP13} EXP2ol|A] FEA H 3L, EXPlof v]slo] EXP2
AA felulsiA F7He EES YEt F2RE EXP19]
A =l vlote] f-olu|gt xto] & Ho|x] $F¢kal, EXP2ol|A]
+ olFEAE =3tk GNA13 EXPlof|A] tiz=to] Blste] &
oJujst xfol& Ho|x| ¢ekal, EXP2oM = AFEA =t
GNA12, ARHGEF1, RHOA, ROCK1-2 EXP13} EXP20J|A] A}
FxrA =1, EXP1at EXP27He] §-ofu|sh s xjolg B
oJx] gkt (Fig. 2).

Racl®} WAH 97 {FRARE Foldh dah= o5t 2}
SOSI, PTK2, DOCK 1< EXP13} EXP20o|A A=A = Q)

Relative F2R-mRNA Expression

| —
..

CON EXP1 EXP2 ’ CON

Relative GNA12-mRNA Expression
[
Relative GNA13-mRNA Expression

EXP1

Relative ARHGEF1-mRNA Expression

EXP2 ' CON EXP1 EXP2

09

0.8

CON EXP1 EXP2 ’ CON

- ﬁ

1] —

Relative RHOA-mRNA Expression
Relative ROCK1-mRNA Expression

0.9 0.9

EXP1

EXP2 CON EXP1 EXP2

13 —’_\_‘

i

- CON EXP1 EXP2 - CON

EXP1 EXP2

Fig. 2. mRNA expression results of the LPAR1, CXCR4, F2R, GNA12, GNA13, ARHGEF1, RHOA and ROCK1, which are related to RhoA regulating actin
cytoskeleton. Genes are extracted from human gingival fibroblasts cultured for 48 hours and analyzed using real-time PCR in CON, EXP1, and EXP2. The rela-
tive expression levels were normalized with GAPDH mRNA expression, and presented as fold changes relative to the control (CON). Kruskal-Wallis test (n = 5).

*: significant difference (P < .05).
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3L, EXPI} EXP2ZFO] Gojulah Salef Aol Holx] ghgleh. 2. AN 3 gateol
S0S2, KRAS, PIK3B, BCAR1, CRK, RACI+= EXP13} EXP2
ol ARz HQim, EXPlo] ulste] EXP2olA fojulsiAl  AAE ol AZTA B RS0 YHdn REE 5
Z7VE wae ekt (Fig. 3). YAz ALgso] Mo EATTARA S Aae Fat, 2 7}
CDC42¢t BT ST} HARES] frolgh Aok thewh 2k X 2 ok
7]

GNBI, FGD3-& EXP13} EXP20ol|A] 824 ¢, EXP1 i
3} EXP27t0] G-ojujst Braler xlo]& Holx] ¢otth GNG2, s ACTB, ACTGI1, ACTR2, ACTR39] $-Fx} ¥ta A9
FGDI1, CDC42= EXP13} EXP2olA] A3FxA =]l a1, EXP19] & 7Hzt £4W42 AF861a, LPAR], CXCR4, F2R, GNA12,
H]5le] EXP20lA G-olulslA| 71 wralers vebdch (Fig. GNA13, ARHGEF1, RHOA, ROCK1, SOS1, SOS2, KRAS,
4). PIK3CB, PTK2, BCAR1, CRK, DOCK1, RAC1, GNBI,
el Thil Ay e 47 |RAES] folst A= thaat GNG2, FGDI1, FGD3, CDC429] §3A & dit5S SHH
Zrth ACTB, ACTG1, ACTR2, ACTR3: EXP13} EXP20]|A] S+ 2 AHEoto] AlSE3H thE 3] AR Ao A= GNAL2, GNAL3,
AR 931, EXP1o] H]glo] EXP2ol|A §-2lu]elA Z71E ARHGEF1, RHOA, ROCK1, SOS1, SOS2, KRAS, PIK3CB,
wrsZkS e (Fig. 5). CRK, DOCK1, RAC1, CDC42, ACTR37} 9Jgk@olo 2 Ax
%9t} o] = ACTB, ACTG1, ACTR2, ACTR32] G- HA} 2Had
o] thall RAC1, CDC42, SOS2, KRAS©] Z+z} 7}a) 2 33k Q 91

O & ZRIE|}It} (Table 2).
24 24 24
g oy g
2 22 2 22 2 22
@ @ °
S 2 . s 2 S 2
3 [in] w *
3 18 hiﬁ 3 18 2 18 —
£ 16 = | €18 £ 16 -
2 12 2 12 2 12
g 5 g
e ! e 1 e !
08 08 08
CON  BXP1  EXP2 CON  EXP1  EXP2 CON  BXP1  EXP2
_ 24 24 _ 24
=
g 22 . g 22 3 22
g 2 . . g 2 . e 2
i | < in] *
=z 18 B < 18 3 18 . S
@ 16 — - £ 18 . — £ 18 ‘ *
S 14 £ 14 % 14
® 12 212 o 12 =
=1 < =
e 1 — 2 1| — 3 1| —
08 08 08
CON  BXP1  EXP2 CON  EBXP1  BXP2 CON  BXP1  BXP2
24 _ 24 . 24
g *
5 22 g 22 —’_\_L g 22| [
0 =
< 18 . - < 18 m - < 18 -
= 1 o c
T 16 H — £ 16 £ 16
x 3 O
& 14 - g 14 2 14
2 12 o 12 2 12
2 1 — g 1 — 3 | —
o o L
08 08 08

CON EXP1 EXP2 CON EXP1 EXP2 CON EXP1 EXP2

Fig. 3. mRNA expression results of the SOS1, SOS2, KRAS, PIK3CB, PTK2, BCAR1, CRK, DOCKI and RACI, which are related to Rac1 regulating actin
cytoskeleton. Genes are extracted from human gingival fibroblasts cultured for 48 hours and analyzed using real-time PCR in CON, EXP1, and EXP2. The rela-
tive expression levels were normalized with GAPDH mRNA expression, and presented as fold changes relative to the control (CON). Kruskal-Wallis test (n = 5).
*: significant difference (P <.05).
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24 24 24
c o c
3 22 u 3 22 g 22
S o s o S 2
D & 3
é 1.8 - g 1.8 % 1.8
E 16 == £ 16 £ 16
— o —
% 1.4 % 1.4 § 14
2 12 2 12 2 12
2 1 — 2 3
08 0.8 08
CON EXP1 EXP2 CON EXP1 EXP2 CON EXP1 EXP2
24 _ 24
o= o *
% 22 . 2 22 n -
< 18 — < 18 *
= — o«
£ 16 E 16 ﬁ
] g
S 14 S 14
= &)
% 1.2 2 12
2 1| — 3 1
08 08
CON EXP1 EXP2 CON EXP1 EXP2

Fig. 4. mRNA expression results of the GNB1, GNG2, FGD1, FGD3 and CDC42, which are related to CDC42 regulating actin cytoskeleton. Genes are ex-
tracted from human gingival fibroblasts cultured for 48 hours and analyzed using real-time PCR in CON, EXP1, and EXP2. The relative expression levels were
normalized with GAPDH mRNA expression, and presented as fold changes relative to the control (CON). Kruskal-Wallis test (n = 5). *: significant difference (P
<.05).

22 22 . 22 22
5 5 A . 5 5
3 2 2 2 2 2 2 2
D = = * =
= S % S
S 18 2 18 ? £ 18 . . g 18
= < < <
Z 16 £ 16 ﬂ Z 16 L £ 16
£ £ £ £
t — N (<2}
& 1 5 14 g — g
< 12 < 12 < 12 < 12
= 2 2 2
g ! 2 1 — 31— 51
08 08 08 08
CON  BP1  EXP2 CON BRI BXP2 CON BRI BXP2 CON BRI BXP2

Fig. 5. mRNA expression results of the ACTB, ACTG1, ACTR2 and ACTR3 regulating actin cytoskeleton. Genes are extracted from human gingival fibroblasts
cultured for 48 hours and analyzed using real-time PCR in CON, EXP1, and EXP2. The relative expression levels were normalized with GAPDH mRNA ex-
pression, and presented as fold changes relative to the control (CON). Kruskal-Wallis test (n = 5). *: significant difference (P <.05).

Ink3; N HZEAS A2 Feliet oF, S/, AEFEol o4
=lof QL el N EFAE 2okl $#A e Rho T
RSt =E] 9 AP Y X|froll A7 YSETCAE X T F RhoA, Racl, CDC4201] et Be o7} o]2ojx ¢

Az 73U =A A &olle o] ket TCAS] ¢ ot &FollA 2= o AlE 5ol 23t RhoA, Racl, CDC429]

o 2dE
B4 Foln A3bE P AGE ool B APNE 2% R4S s UelRE mastel AEYAE WAL
ZAZIA] AEE HE 5590 TCAS W& & &AHF Hel NEZFH L ZFd= ARELS AZELEF719 GlEA 9]
O 2 EGFE WEsH: HGC7 W U ERAAAES L Hofsle] o AEEE BAZ 2P S frsluz,’ e
SIGch MeApol A HGCZ W i ER oA ARE o]8  MEZZF 283 dvtd fARE] AFEE =che 22 Al
Sk TCAS] B §-Fof et G-ofgh Trdsy Hels 2l 49 FolZ} A|ZZA0] Zrbelgickal G338 B 4 9t
FHAAE ol Eé KEGG pathway & —S‘.— 3k A} A 27, A RhoA 2] EAsh= 2 ARzrE S| o] =E o 2 o|ojx|1L HE
2y, A3 FEE 27709] pathway7F B, B GALol|A] ZAlg 2R15CET o9} W CXCR4, GNA12, ARHGEFI,
=HE pathway = olE] N X ZAQ] =F7 ]Ih,} HHEH 2670 RHOA, ROCK1 §HXE 2] AskxrAdo] EXP13} EXP2o]A
$ARNEE A srel=]ich. CXCR4E UAlg ahehalal g dhadsla, B4l
CietR 2t RstIR| 567 45, 20204 10% 205
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Table 2. The influential factors on the expression of ACTB, ACTG1, ACTR2 and ACTR3 after 48 hours of culture and administration of the nano-controlled
releasing system to induce sequential release of TCA and EGF, as determined by multiple stepwise regression analysis

Dependent

. 2 s 1)
variable Model Regression Results R R Sig.
ACTB 1 ACTB =0.041 +0.963:[RAC]1] 0.999 0.998 <0.001
2 ACTB =0.649 + 1.091-[RAC1] - 0.740-[GNA12] 1.000 0.999 <0.001
1 ACTG1 = 0.042 +0.959-[CDC42] 1.000 0.999 <0.001
ACTG 2 ACTGI =0.359 + 1.027-[CDC42] - 0.385-[GNA12] 1.000 1.000 <0.001
3 ACTGI1 =0.321 + 1.019-[CDC42] - 0.246-[GNA12] - 0.093-[ROCK ] 1.000 1.000 <0.001
4 ACTGI = 0.284 + 0.947-[CDC42] - 0.205-[GNA12] - 0.100-[ROCK 1] + 0.074-[PIK3CB] 1.000 1.000 <0.001
1 ACTR2 =0.243 + 0.760-[SOS2] 0.998 0.995 <0.001
2 ACTR2 =0.274 + 0.453-[SOS2] + 0.270-[CDC42] 0.999 0.998 <0.001
3 ACTR2 =0.262 + 0.392:[SOS2] + 0.489-[CDC42] - 0.143-[DOCK 1] 0.999 0.999 <0.001
4 ACTR2 =0.258 + 0.376-[SOS2] + 0.342-[CDC42] - 0.214-[DOCK 1] + 0.238-[RACI] 1.000 1.000 <0.001
s ACTR2 =0.163 + 0.394-[SOS2] + 0.302-[CDC42] - 0.274-[DOCK1] + 0.166:[RAC1] + 1000 1000 <0001
0.249-[SOS1]
ACTR2 =0.152 + 0.428-[SOS2] + 0.317-[CDC42] - 0.296-[DOCK 1]+ 0.133-[RAC1] +
6 0.298:[SOS1] - 0.032-[ACTR3] 1000 1,000 <0001
ACTR2 ACTR2 = 0.098 + 0.466:[SOS2] + 0.385-[CDC42] - 0.314-[DOCK1] + 0.062:[RAC1] + 1,000 1,000 < 0.001
0.305-[SOS1] - 0.073-J[ACTR3] + 0.072-[ARHGEF1] : : ‘
g ACTR2 =0.125 + 0.472:[SOS2] + 0.414-[CDC42] - 0.321-[DOCK 1] + 0.066-[RAC1] + 1000 1000 <0001
0.264:[SOS1] - 0.075-[ACTR3] + 0.115-[ARHGEF1] - 0.060-[RHOA] ‘ ‘ ‘
9 ACTR2 =0.127 + 0.473:[SOS2] + 0.391-[CDC42] - 0.305-[DOCK 1] + 0.053-[RAC1] + 1000 1000 <0001
0.289-[SOS1] - 0.072-[ACTR3] + 0.086-[ARHGEF1] - 0.101-[RHOA] + 0.059-[GNA13] ‘ ' :
ACTR2 =0.128 + 0.471-[SOS2] + 0.386-[CDC42] - 0.301-[DOCK 1] +0.051-[RAC1] +
10 0.291-[SOS1] - 0.073:[ACTR3] + 0.082-[ARHGEF1] - 0.104:[RHOA] + 0.065-[GNA13] +  1.000 1.000 <0.001
0.005-[CRK]
ACTR3 1 ACTR3 =-0.207 + 1.189-[KRAS] 0.979 0.958 <0.001

Y Significances of each regression model were tested by analysis of variance (n = 15).

R: coefficient of multiple correlations, R*: coefficient of determination.
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