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[Abstract] Objective This study aims to investigate the effect of the regulator of G-protein signaling 2 (RGS2) on the
proliferation and invasion of oral squamous cell carcinoma (OSCC) cells and its potential molecular mechanism. Metho-

ds The expression status and clinical significance of

[WFE B HA] 2020-05-23; [1&EBHA] 2021-02-15 RGS2 in head and neck squamous cell carcinomas and
[E&TRE] EE [AREM4 (81672745, 81702675, 81972589) matched adjacent normal tissues were evaluated using TC-
[MEERBNT Mok, BRI, fi+:, E-mail: Evan-lin@sjtu.edu.cn GA database. Three OSCC cell lines (i.e., SCC-9, Cal27,
(EEVEE] W5, BIEIEEEN, 1, E-mail: caowei561521@hot- and Fadu) were overexpressed with RGS2, and the effect

mail.com of RGS2 on cell proliferation and invasion was deter-
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mined using the Transwell, clone formation, and cell counting kit (CCK)-8 assays. Moreover, the yeast two-hybrid scree-
ning and co-immunoprecipitation (Co-1P) assays were conducted to detect the correlation of RGS2, four and a half LIM
domains protein 1 (FHL1), and damage DNA-binding protein 1 (DDB1). Results The expression level of RGS2 in OS-
CC was significantly lower than that in matched adjacent normal tissues (P=0.023). The high RGS2 expression level was
negatively correlated with lymphovascular invasion (P<0.001). After transfection with lentiv-RGS2, the expression of
RGS2 was increased, and the invasion and proliferation abilities of OSCC cell lines were evidently inhibited. FHL1 could

competitively bind with RGS2, which decreased the integration of DDB1 and RGS2, inhibited the ubiquitination process

of RGS2, and maintained the stability of the RGS2 protein. Conclusion

RGS2 plays an important role in the inhibition

of OSCC proliferation and invasion. The structure stability of RGS2 is competitively regulated by FHL1 and DDB1.

[Key words] oral squamous cell carcinoma;

and a half LIM domains protein 1; ubiquitination
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FRZF]) s pACT2 Z8 # ik . pACT2-RGS2 Jii i |
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trol ZHA0L, JHAk . WedE . G DAL 2x10° 4
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—20 °CIRAF BB AERRPEXT AL (Input) . fITA 1 pg
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2.1 RGS2 7 3 Ffigh bR 4 M g rh 9 2Rk 7K B FLIl
PRI BEAH
K H TCGA H4i 72 44 11 3k 25 634 I 41 it 4 Kz T
fic i 988 55 41 21 RGS2 R iA i v, RGS2 78 3k
S0t R 20 i 98 20 0 v R 3R S S KT X I 1 98 25 4
41 (P=0.023) (Kl1A). #F—3TF TCCA ¥ F
43 M 514 5] 3 25 R 4 RS R3S 1 RGS2 ik 7KF-

S RN . TR SRS | TS S IG RAE S,
MR LR, RGS2 22 5 B A kg 9 3898k 2 1l
ERALRER D, ZRAIE L (P<0.001),
M5 165 PR KN L I R IR L 25 5 8% | igd 40
BEER MRALEIC B, T A
ST R BL, RGS27KF-5 B B A 7 2 T W] i AH
Ktk (E1B), (HAEAT IR S5 1 Sk itk 4 g
FEERE T, RGS iy 35 1 8 5 HAT T 47 (0 S AR A7
# (Log Rank ¥:56 P=0.005) (/&1C).

R 1 RGS2FiX 5L FEHK AR IR RBIEME X ES

Tab 1 Associations between RGS2 expression and the indicated clinical and histopathological categories

Paril BiI% (%) (n=514) ROS2 22 P
ik (%) (n=257) m&E (%) (n=257)
TS 0.109
-3 135 (26.3) 59 (11.5) 76 (14.8)
Fik 379 (73.7) 198 (38.5) 181 (35.2)
fRsAE AL
()i 309 (60.1) 148 (28.8) 161 (31.3) 0.684
()i 80 (15.6) 44 (8.55) 36 (7.05)
73 115 (22.4) 60 (11.7) 55 (10.7)
T 10 (1.9 5 (0.95) 5 (0.95)
IR I A A0
H 121 (23.5) 55 (10.7) 66 (12.8) <0.001
o5 223 (43.4) 92 (17.9) 131 (25.5)
AN B i 170 (33.1 110 (21.4) 60 (11.7)
FEA ST
H 168 (32.7) 81 (15.8) 87 (16.9) 0.098
o5 190 (37.0) 87 (16.9) 103 (20)
AN B A 156 (30.4) 89 (17.3) 67 (13.1)
IR
oL 61 (11.8) 30 (5.8) 31 (6.0) 0.563
LI 431 (83.8) 213 (41.4) 218 (42.4)
AN 22 (4.4) 14 (2.8) 8 (1.6)
JE AN (T
I KfE<4cm (T1-T2) 188 (36.6) 98 (19.1) 90 (17.5) 0.607
K KFE>4em (T3-TH 316 (61.5) 153 (29.8) 163 (31.7)
AN 10 (1.9 6 (1D 4 (0.8)
ML (N
oW 251 (48.8) 122 (23.7) 129 (25.1) 0.746
fa 251 (48.8) 128 (24.9) 123 (23.9)
A B 12 (2.4 7 (1.4 5 (1.0)
PR 43 1 CTNMD
I-1 117 (22.8) 67 (13.0) 50 (9.7) 0.203
-1V 383 (74.5) 183 (35.6) 200 (38.9)
AN 14 (2.1 7 (14D 7 (1.4
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A SkHUEHRE ST RS HAT RGS2 R I 25+ B: RGS2 Rib/K-F5 Sk B BAATUS RASCHE; C. IRIRIK 45 He R B

WHEH, RGS2FKILKT-5HBF MM,

1 RGS27E KU i iy 23K K1 B HU I PRFSUS AH G
Fig 1 The expression and the clinical significance of RGS2 in HNSCC
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RGS2

B

e, MyERaE i F Ik RGS2 B MIFR (Lentiv-RGS2
1) Fas g xRN gk (Lentiv-control £H), N
2B i/, Lentiv-RGS2 41 RGS2 & [1 3%k i 3 & T
Lentiv-control £ .

il 2 Transwell 12 2% S 55 46 I 44 i1 =2 22 6E T
WE2C iR, #ESCC-9, Cal-27. Fadu =/M4ilfiEg
%, AT Lentiv-control 4, Lentiv-RGS2 414
MR 2% e J1 35 W 55 (P<0.001).
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13k (Lentiv-RGS2) FFHMEXT NG (Lentiv-control) Y RGS2 R (HZEIATEAL; C: Transwell {22852 50 7 Hrad 261k RGS2 X 4Hl i 17 22 B

Jisgm, ***P<0.001.

Kl 2 RGS27E M SR 2N A Hh 503 1 Boxd 4 4= 2R BE 3 32 )

Fig 2 The expression level and the effect of Lentiv-RGS2 transfection on invasion of OSCC cell lines

2.3 RGS2 % OSCC 4 i3 55 HE 7 () 52
Wi CCK-8 ¥l RGS2 i+ ¢34 Ji A 4 g A 1 iy
2, WK 3A s, AH LT Lentiv-control 41, Len-

tiv-RGS2 21 41 i Y34 e 13 8 #0855 (P<0.001),
TR S I FE B, Lentiv-RGS2 2H 4 B ) va [
e ) 2 TR (P<0.001) (&13B),
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3 RGS2 %} OSCC 45 68 1 (5 i

Fig 3 Effects of RGS2 overexpression on OSCC cell proliferation

2.4 RGS2 5 FHL1&E M BAHEAEH

ST CA Y cDNASUE ST, RABERERZEAE
JFEIESE RGS2 fE 5 FHLL I AHE/EH, K 1
f7%, ACT2-RGS2 5k pGBKT7-FHLL 43 7l % e )5
FY TR AR AT TE SD-2 B FR Bkt EA K, NRETE SD-4
BB K, i ACT2-RGS2 £l pGBKT7-
FHLL 3L 56 YL J5 () BBk, 7T 1E SD-4 75 FR kb A -
A, B RGS2 5 FHLL & FIfAAE A HAE I .

GST & VLMLKW, GST-FHLL 4 HA b
ZHE (RGS-HA) JK-F BT WAy & F R, i
GST # 118 GSH-beads 21 J&. HA, i}i#] GST-FHL1
BE % 7 S ME 45 & RGS2, i GST /& 11 A fE T U
RGS2 (&14B),
2.5 FHL1Y DDB1 w445 A RGS2 (ki 25 5

G TR AR ZE R R, RGS2-Flag+FHL1-
HA 20 RGS2 1z Z fb K- A% (I 5A), RGS2-
Flag+FHL1-HA 4 Flag #5455 H 3L € i DDB1 &
(2% /0T RGS2-Flag 4 (K 5B), il RGS2 5
DDB1 9 25 & 0 55 , X U W] FHLL ] 55 4 Pk
RGS2HH45 &, MIMIBEAIR RGS2 i1z ALK -

3 itit

G 4 IS 5% il P B A0 M b f E 2
s Rk, HITEZIESE, GEAMGTEE
TE— RN e £ 45 Sk S0 Wtk 4 e s v, AT
DLE 0SB AR KR 7 324K (epidermal growth
factor receptor, EGFR)  EGFR JE MK 14 15 % il
B, PEHEIPIRE 0 A L KRR,

RGS & A R M e — K HA 120 N E HEFR AR F AR
SEIP SRR R, RGS 0% Al b1 38 1 i ok —
% 5% 4F (guanosine triphosphate, GTP) 7K fi# i 4%
GCHEMF T, S5 ARAEY IR, ke
Ji 53 A R T A RGS2 S — A~ HH X 43 i
I 2.4x10° MR T, A R R A NI U 40 A A
e PRk R B, — SR AR . 2 R B R
SRS BE I RGS2 Kk, WHEAGHEN
P B, BRAS I G R NI Z IR (F S,
Bl 44 S RGS2H . S WIBFT & 3, RGS21H
RS MR I K e R AR G, AL dEFLIRIED



*326

AR 1 fi 22 % 2% & West China Journal of Stomatology

2021-06 39(3)
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FHL1 dL45 98 0 76 SD-4 /R K ; B: GST IS, RGS2-HA+GSH beads, RGS2-HA+GST 4 1 & HA Hi ik 474, RGS2-HA+GST-
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