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Effects and molecular mechanisms of Epacl on pituitary adenoma cell proliferation and cell cycle
SUN Wei, WANG Jun-wen, LI Ran, HUANG Yi-min,ZHANG Zhuo, LEI Ting (Department of Neurosurgery, Tongji Hospital
Affiliated to Tongji Medical College , Huazhong University of Science and Technology, Wuhan Hubei 430030, China)

Abstract: Objective To explore the molecular mechanism of pituitary growth hormone adenoma cell proliferation. Methods Functional
growth hormone-secreting pituitary adenoma (fGH-PA) tissue samples were collected from 12 patients with acromegaly. The exchange
protein 1 directly activated by cAMP (Epacl) mRNA expression levels in fGH-PA tissues and rat RGC-5, MMQ and GH3 cells were
determined by qPCR. The expression levels of Epacl in fGH-PA tissues were determined by immunohistochemistry. Western blot was used
to determine the expression levels of Epacl in MMQ and GH3 cells. Overexpression or knockdown of Epacl, or knockdown of cAMP
response element-binding protein (CREB) in GH3 cells, cell cycle changes were determined by flow cytometry, cell proliferation ability was
determined by CCK-8 assay, and the expression levels of p-CREB, CREB, Cyclin D1, CDK2 and p21 in cells were determined by Western
blot. Results ¢PCR and immunohistochemistry results showed that the expression levels of Epacl mRNA and protein in fGH-PA tissues
were significantly higher than those in adjacent normal tissues (P<0.05). qPCR and Western blot results showed that compared with RGC-5
cells, the expression levels of Epacl mRNA and protein in MMQ and GH3 cells were significantly increased (P<0.05). After overexpres-
sion of Epacl in GH3 cells, compared with the Control group, the proportion of cells in GO/G1 phase and S phase in the Epacl-OE group
were significantly reduced (P<0.035), and the proportion of cells in G2/M phase were significantly increased (P<0.05) ; the cell prolifera-
tion ability were significantly enhanced (P<0.05) ; the expression levels of p-CREB and Cyclin D1 in cells were significantly increased
(P<0.05) , the expression levels of CDK2 and p21 were significantly decreased (P<0.05), while there was no significant change in the
expression level of CREB between the two groups (P>0.05). After knockdown of Epacl or knockdown of CREB in GH3 cells, all of the
above results were reversed (P<0.05). Conclusion The overexpression of Epacl in pituitary growth hormone adenoma cells can up-regulate
the levels of p-CREB in cells, and promote adenoma cells to pass through G1/S phase checkpoint, resulting in cell cycle checkpoint disorder
and massive proliferation, but it does not affect the expression levels of CREB.

Keywords: functional growth hormone-secreting pituitary adenoma; cell proliferation; cell cycle; G1/S phase checkpoint protein;

Epacl;CREB
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T 1K BE 98 (pituitary adenoma, PA) & i T & 4K 71
W R =R LAY R 22 R G R A
WHRAE , b BT A FR KR 22 R G 89 109" K%
BPA A, H 65% VAL UIRETE PA SR 53 15 1Y
PA, B BAT AR RS 2 R BONER /bt Z 805
WA ALBE it e DA R AR e S5 . DI RE IR 2B
& M & ¢ & (functional growth hormone-secreting
pituitary adenoma, fGH-PA) J& PA e 8 2 ) —FfE L,
FEor i A R BRI AR ROOR B ORR , TR AE KRR
IR SR E S E Ui ) QU SN S S E o
o S BUB AL RAE 5 A7 A5 7R B i i R P 5 T
UK 22 S EE A R N

200 i S UL A S R A I O A R S 1 BE 2 PA
A E IS K R | 53k 80% 1Y PA AR 7E G1/S A6
A RUR A cAMP ELIE U 19 52 3 H 1 (exchange
protein 1 directly activated by cAMP, Epacl) f&— F Hr
KT cAMP ROV % 35 1, 7R T BA SR I RE ,
IR T A0 ) 9 R 9 B R RO, c AMIP 2 I TC AR 45
& 1 (cAMP response element-binding protein, CREB)
se— M EA cAMP I BT 9 e S 1, alad a1 i
25 Tl i % A3 A P B R R . AT ST T I i PA A
ZUlw R AE A Epacl #3235 K RSN SE 8, PR3]
Epac 1 i3 B 1k CREB 7 |2 200 il el 4G 2 rd 04 fie
Pk PA 4 34 5E 1Y) 35 B

1 #R57FE

1.1 EZHH5 XA

R BRI i A AR 4 L R RGC-5 40 i R BRI L.
R 2L AR MMQ 24 K B e AR 4 3R GH3 4t
Ham's F-12K K5 200 [ a8 1428 4 YRS A BR A
Alo TRlzol 2 %% i (L5 : 2792739) RIPA Z4fi# 1l
PRI vh ik (5 . YJ378720) i 4 IfiL 7 (fetal bovine
serum, FBS; #lt5 : 2831969RP) .DMEM 55 35 % (#Ht 5 .
2797239) . Lipofectamine 3000 i Jii {4 (41t 5 : 2754186)
W F 5 E BRI IR BHE AR . i g I T
WA W) B A BR S Al o FastKing RT Kit (it %5 -
116502396) . SuperReal PreMix Plus (SYBR Green) Kit
(L5 :205709634) Mg [ KAR LB AR A F . —
Pt (RPN HHT) : Epacl (45 :107789164) . p-CREB
(4It*5 : 109645324) . CREB (#t 5 :315769455) | Cyclin
D1 (41t : 164389790) .CDK2 (#it 5 : 324758912) . p21
(#£5 :521467936) . B-actin (1t 5 264683965) 4 [

& Abcam 23 7 o 2P0 IgG(H+LHRP 47 (it 5.
LK7046567915) 14 H AT RN YR A PR A W o 4
fitg JE B9 K I 3K 7] & (PI/RNase A Staining; It 5 :
DJD45762318) 1 [ H 4% Dojindo A4 23 )

1E BG4 s (A5 . ECLIPSE Ti2) g @ H A&
Nikon # 24t , i AL (45 : CytoFLEX SRT) I
D1 o R IR AR 1 B (b DA PR A R Bl AR AN (R
Sunrise ) B4 15 (1) SE5G 28 A4 45 B2 A o
1.2 s RAAKLE

W4 2019 4F 8 A 3 2021 4E 7 A & B 12 451 i s HE
KAE B 1Y fGH-PA ZHZH . Horp 55 74, 20 5 491 5 4 1%
26~56 %, LAY 39 % o N ABRIE AR IR TE 18 5 L
DA 5 358 T I PRASEAE AN A= A TIE 388 6 12 S Ji s AE KOIRE
s H R AR i 7 A e N A T AR 5 26 2 b IR R A
fiif #5205 A A A A R R AR T 0. 4 pe/Ls S R
A K 1 -1 (insulin like growth factor-1,1GF-1) 7K~
IR FRRM 1L 3A5 I Hr — R ERFAREH
34 AV,
1.3 gPCR

it FH TR1zol 24 fiff 2% W R 7E R 28 S - 2 fif 2 21
SCAH A, P U2 20 ) 40 L 5 RNA . i ] FastKing RT
Kit it 7 & & il cDNA, fifi | SuperReal PreMix Plus
(SYBR Green)Kit #£17 qPCR ™34 . 5|¥ 751 (5'-3") .
Epacl 1E [i] GCTGGCTCCTTCGTCTGAG, Epacl JZ [fi] G
CTGGCTCCTTCGTCTGAG; GAPDH iE [6] ATGGGCAG
CCGTTAGGAAAG, GAPDH X 1] AGGAAAAGCATCA
CCCGGAG,
1.4 HEALBALF

FARFAFCH-PAREAR T, 57 BR T 10% H Pk
R IR ShARZE v, 4 CTF [ 2 Mt 48 h e R A7 A i
WM R o Y0 4 RS AR WKk
R RO AT URAE S o 100 R N 3% XL
K, T2 TR R G B 30 min; [ H0 TR hn 3sF A 22 o
W, T WE 1 h WP R0 Epacl —3L TAEW, T
4 CWEE R W H U1 7% i =40t E 5T R 1eC
(H+L)HRP TAEW, FEIRIEET 1 he WY R INAY
ZIEY, T I 30 min; [A Y] A0 IXDAB 2 (4
W, WG A5 5~10 min, TGRS WAEE T WS IFHAME
1.5 #mfasi

RGC-5 A i 1% 3% F & 10. 0% FBS A1 100 Ul/mL 7
B 7 —HER 2 1 DMEM 35 7% H s MMQ 4H g 1 GH3 4
MO K% 3% F 5 2. 5% FBS. 15. 0% 5 IfiL. 7 #11 100 Ul/mL
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R -9 R Ham's F-12K J5 32 WP, B T 37 “CfH
TR 1Y CO, M A8 th i e 9%
1.6 Western blot

et P D ) AR TR D A ) 7 RIPA 24
fiff AN B HRLZ WP, T8 WA I B O 224 i 2H S B AH L
B . R 10. 0% BT K AY TBS-T 28 vhii
£ PVDF B [l 5 i —$0 TARWOT T4 Ci g
AR WH AR T TR TR RS
1 ho i ECL & b2 KGR Yxt H By 250 #6417 ik
5. i H Image J v 1. 8. O X RS BEAT IR 4047 -
1.7 %

8 GH3 i A7 4% Y | i ik o /I Epacl , 5%
#i ik CREB. {#i ] Lipofectamine 3000 g /5 {4 # 47 %%
Yoo FEYLZER A8 hE KON R R AR . X Tl Rk
Epacl SIS, 4 ) 1) 24 Y pcDNA3. 1 23 JiUkL (Vector
2 )58 pcDNA3. 1-Epacl Jfii(Epacl-OE 41) , A A AT fr]
T YL A PRI A0 A Control ZH . Ry T 9718 Epac FF il 5
BEHE (open reading frame , ORF) 522 1], {di F 5| ) %)
Epacl ORF- 1E [f] 5| #) 5'-CCCCTTATCAAAGCTGATG-3',
Epacl ORF- % [] 5] 9 5'-CTAATCCTGCAAAAGAATA-3’
P14 Epacl, JB HAf A pecDNA3. 1 284K # 4 Epacl
R X TR Epacl S5, 7351) 5] 240 i % e
Epacl shRNA (Epacl shRNA 4 ) & shRNA NT (shRNA
NT 41 ), A HCAT a7 %% Y kb BE (9 41 B 24 Control 4 .
Epacl shRNA #5141 5'-GCAGTGCTGCTCTGGCCGG-3';
shRNA NT % %1 & 5'-CACGGTCTGACACTGACTG-3' .,
XF T w I CREB 525, 43 53] ] 44 ff %% %+ CREB shRNA
(CREB shRNA 4 ) 5% shRNA NT-2(shRNA NT-24 ) , &
AT AT e Y Ab B 40 M Control 4. CREB shRNA J7
%51 2k 5'-ACGGAGGAGCTTGTA CCAC-3’; shRNA NT-2

Epacl mRNA
FROKV- (%A A)
T

(=]

SMIIE fGH-PA
wWHS HE @

J£ 31 %3 5'-CAGACTGTGCT AGACAATG-3',
1.8 AXieK

W 6 FL AR H i 25 4 A I 25 oA B A B, B
0.5 mL .40 B B W A 5 mL oK F¥& 114 70. 0% £,
B, T4 CHE 2 gl % . K H , LL 800 r/min & />
15 min, SR [ 22 47 O A0 M ; A 0. 5 mL PBS H & 48
JL T B AT AR R I A 2 B Ol 50 we/mL ()
RNase A, K 4 i & T 37 “C/KE % E 30 min, LA
LYK N 65 we/mL 1) PL, F oKV ol E 7 B 30 min.
SR AL =X 2 A SN e 200 A Jl 48
1.9 CCK-8 %M 5% 2m foL 38 74 4 A

i FH CCK-8 21 Jfa 344 5 K 441 b0 25 14 A I 3k 7] 5 2k
T . SCIHAEAL IR S IR UL 15 k17 o BbRAY
TE 450 nm AN 5E VG2 (optical density, OD){E .
1.10 %itsa =

ifi F GraphPad Prism v8 Gt 12441 4 X B 34 743
Mo TR DA B A i 25 (s ) TR o 2 4[] PR AR
K FH e s Z2 20 ] LUBCR BRI 2R 2250 Hr . P<0. 05
hZEFEAGIEE L

2 #R

2.1 Epacl £ AGH-PA 2022 4n K R SR 5 tm oL & P

idkik

55 55 0 1E H 41 1A [b , fGH-PA 41 41 v Epacl
mRNA 1 3¢ 35 7K 7 B 2 3 = (P<0.05) , WLl 1a; 7€
fGH-PA 41 Epacl 25 1 S 4l Uk 27 25 (o ] 1l 1 ok
(P<0.05), WL 1b. 5 RGC-5 4 aAH Lt , MMQ 411 it F1
GH3 4l i 7 Epacl mRNA FIEE [ A F 38 /K F- 44 B 1 Tt
1 (P<0.05), WL 1c.

5
g &
S & &
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P-actin [E—
** l
&5 B3
<& 4 X _
& A8,
83 R
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#® o N ©
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a.b:qPCR F= % 52 41 2240 5 ) 52 41 2% F Epacl mRNA 2% & 69 & 3% ;¢: qPCR F= Western blot ) € 28§ ¥ Epacl mRNA Fe 2% & 69 & ik

*: P<0.05

1 Epacl mRNA 1% A7 fGH-PA A A X REMEMIE R H i RIE
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2.2 it & ik Epacl LR p-CREBAZ 3 K K &4k /5 4m i,
JE 2Rk A K R Al
5 Control L4 . , Epac1-OF 2H GO/G 1 ##1 F1 S 41
Ji o5 FEBH R0 (P<0. 05) , G2/M 3140 it He P k3 &2
(P<0.05) ; Vector 1 GO/G1 1] .S HAFN G2/M HA 41 it (& Lt
JoH i 25 5 (P>0.05) , WLIEl 2a b 5 Control A AH L,
Epacl-OE 41 4 g 3 58 G 77 B & 384 98 (P<0.05) ; 1

Vector 21 21 L 14 58 g 1 6 W] & 22 % (P>0.05) ,
ULl 2¢c. 5 Control 241 #H [t , Epacl-OE ZH 4f fifl N
p-CREB . Cyclin D1 % £ 35 7K °F- BH & JF & (P<0. 05) ,
CDK2 il p21 157K F- B i K (P<0. 05) , CREB 119
FeIK K TCH B A4k (P>0. 05) ;1M Vector ZH 40T N |
WA AR IA KT 22 5 (P>0. 05) , WLIE 2d~f,

Control4 Epacl-OE4] VectorZd == Control#H = Epac1-OEZH = VectorZH
1
a0lG1 2 GO/G134] 750 FGo/G1 804 X, 394 %
= P
) 450 ] s
£ 300 1740 * S
500 300 % — %Il 1
100 150 § §20 1S
w0 bt " ST ° G sl camil ® ’ B R
0 40 80120160 0 501015 20 03601215®@ GO/G1} R ®©
biibiz] JEIE EiH o°°\ & &o\
R ‘(‘»%7 @Qq’
O
&o\/ ‘bo\p Q@{& mm ControlZf
¢ Y _ ©Epacl-OB4l = ControlZf]
p—CREB| — - | ﬁio m Vectordl ;\_; 2.0+ & = Epacl-OE4]
CRED | e e am— | %2.5 ~ ﬁ;%bg L5 = Vector]
P s :
< <
Cyclin D1 m - ‘_‘ _] i 2.0 i 10
=~ 1.5 %
CDKo | - — £ R o
K10 ® O
p21 i 0.5 & 00
p-CREB CREB (® CyclinD1 CDK2  p21(})

B-actin | <> e—— | ()

ab: R X B AR M S an 68 B0 R ALHE AR BT 45 R 0 CCK-8 & M ST 2 L3 78 46

CREB Cyclin D1,CDK2 ,p21 8§ %% *.P<0.05

s d~f: Western blot ) & 2@ it 7 p-CREB .

B2 FAEpact H/EMIAMN R RIAXE QMMM N TUIE

2.3 EUK Epacl #74) K R K 95 20 e B B kR Ao K
pa i
5 Control HAH Y , Epacl shRNA ZH GO/G 1 314 ffd
U 3 22 (P<0. 05) , S B4R 4 LERA s (P<0. 05)
G2/M HA 2 it o EE TG A 2 25 5 (P>0. 05) ;shRNA NT 41
GO/G1 1A S HAFI G2/M HAZHM 7 FEJCEH 1 22 5 (P>0. 05),
UL 3a.b, 5 Control ZHAHLL , Epacl shRNA 2H 2 034 5
e 7 B 20855 (P<0. 05) 5 177 shRNA NT 21 20 fitg 184 4 g
SITEW 257 (P>0.05), WLIE 3¢, 5 Control HAH I,
Epacl shRNA ZHZH 1 N p-CREB Al Cyclin D1 A% 3¢ 35 7K
S B B JE A (P<0. 05) , CDK2 Hl p21 19 6 ik 7K - B 4
F+ 5 (P<0.05) , CREB [ & KK F L Bl B8 2 %
(P>0.05) ;1 shRNA NT 0 4 it P b3 26 1 19 ik /K
SEJCHH B 22 5 (P>0. 05) , DLIE 3d~f,
2.4 FAKCREB ¥4 X 54K 78 20 e B 2 %R A= K
]
5 Control ZH#H It , CREB shRNA £H GO/G1 # 41 i

d7 LA Z2(P<0. 05) , SHZHHL & FLBH B8 (P<0. 05)
G2/M W 40 i 5 Eb JC B 2% 5 (P>0. 05) ;shRNA NT-2
ZH GO/G1 3] .S I A G2/ 19 40 B 5 e G B W R
(P>0.05), LI 4a. b, CREB shRNA £H 40 if1 3% % fiE

B 598055 (P<0. 05) 5 1 shRNA NT-2 2 41 it 1% 52 fiE /1
ToH 25 (P>0.05) , WKl 4c. 5 Control 4 4 L ,
CREB shRNA 414 ffd 4 p-CREB . CREB Al Cyclin D1 fY
FEIK K BH B [ A% (P<0. 05) , CDK2 Fl p21 Y 357K
SEA 5 TH 7 (P<0. 05) 5 1) shRNA NT-2 ZH 40 g 4 | ik
AR FRIBKE T B 22 57 (P>0. 05) , WL & 4d~f,

3 itie

Epacl 5 Z 50 i A EPESE FEAE G . #EH Epacl
F S PR ) 7R £S1-00 i [a] 10 a5 gt 987 48 Y s 5 A A7
157, Epacl 7R 20 # 22 B g v 19 43 /K 5 F
FLAE B R TR T 51K P, 95 5 W
FRRI A0 5 Y. 3 223K RBM10 3 3 # Epac A0S
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_ Control4] Epacl shRNAZ shRNA NT4] mm Control4]{ = Epacl shRNAZ] mashRNA NT#1
GO/G13] 100 2.0
400 FGo/G1 s _ i
320 & 80 E s
ﬁ240 X 60 2 ’
- % N7
=160 g 40 T 0
80 20 8
i = 0= 0 0.5
SHA i
03691215 6 ¢ GO/G13# S G2/M#H @ o{&%v"&%&%@
SRE I\
N
&
== Control2 . <R
= Epacl shRNAZ] w= ControlH .
mm ShRNA NTZ| . = Epacl shRNA%]
1.5 = 37 == shRNA NTZ *
) * W —
& S — X
p-CREB 10 3 2
CREB € N
. A 2
Cyclin D1 ﬁ 0.5 'EJ 1
CDK2 H%J s
o1 [ — 0.0 @ 0
p 4  p-CREB CREB (® CyclinDI CDK2  p21 (D
B-actin -.-

@

a b X 2 R R ST m e R B R AL LA 2 E 4T 45 R ;e CCK-8 3 M T 4m B3 78 4% 77 5 d~f: Western blot M 5 @ L 1 p-CREB ,

CREB.Cyclin D1 .CDK2 .p21 8§ & ik *:P<0.05
E3 BREpacl BiGHAEBRMAR KEXEQMMMEILHERENTHINE

ControlZf CREB shRNAZ{ shRNA NT-24H 2.0 &
400 GO/G1}H 1007 = Control4i g s
3201 GU/G1H 750+ | <80 = CREB shRNAZ] £
600 =& = ShRNA NT-241 210
2450 i . % 05
£300 Z 40 1 i
150 § 20 0.
. 5 D L&
A 0 0 l357%!
SH] i o @
03691215 040 B0 Go/Gus s Gamll ® oz%
1H 1 1 go
Y‘i%&'ﬁ%’ 515 = Control4f Ss
{»‘5& § o YR + = CREBshRNAZL &y = ControlZ
\@ @V* = — T shRNA NT-241 = =CREB shRNAZ]
5 1.0 £2 =shRNA NT-241
p_CREB — o — ET_’ H_
CREB [emm —— e %05 ﬁ) 1
Cyclin D] [ == e j@l i
CDK2 T 00 o
p21 [ — - 4  p-CREB CREB © B CyclinDl CDK2  p21 @
B-actin | (D D P @

a bR X g0 0 AR E 4n i B B AL U Ae . F 4t 4 R e CCK-8 3% M & 49 838 78 4k 71 ; d~f: Western blot M| € 4a A, 4 p-CREB .

CREB .Cyclin D1 .CDK2.,p21 #9 &% *.:P<0.05
E4 R CREBHIGHEEHAREHEXEBMMEIGHERNTHIE

00351 Jili 5 00 P 3 A AR R E B, Epacl FEN MEPE T IR0 40 MRS AR 2B, PAKI X 29
fGH-PA ZH ZUFIA B 408 A e v vy 2258 SE MY R AR FUR R 2 G HZE . A8 N AR /N it fili i 41 2

CREB % iR 1t F1 5 % 1 Ak 0] AIE 2 i 240 Hf 38 4 . & B, PAK1 5 CREB R A/KF- 37, IF H PAK1
CREBYE Wk AN A2 h s s JF S a8 m I BRIk CREB (e g 40 Hu g " e ok I8 P Wt
FRE M B S R R -k S e B i i e B oy AL OB b, Akl R KA Il i Aki1/AKT/p-CREB
WIRIEM S, T4 CREB AT ARSI E S dh 40 i s . AR 45 3 oK, 78 GH3 41 i
PR A I A 1 S AN S 01 SR A5, 5 1 & 4 ik 3K Epacl AEWS _E I CREB (5 R 1k 7K SF , R
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Epacl BEf% & CREB (2 fk /K F-, 174 p-CREB fig

F A1 S 240 P o G 1/S WA A s JF R 7 . X R —

THHT ) & B0, BIVZE N FGH-PA 2H 23 0 K Bl 3 145 92 440 it

W A 1Y Epacl J&i 3 % CREB 8% R 1L /K 12

PR AR G 1/S G A s R IF IG5 . 5 Rl , AR

FEH RN CREB 1 X B 2 143 240 B J1 490 2 7 0 oK i

A A5 R — AR T ERES IS

2 9 A 4 FH & 55 1 Cyelin D1,CDK2 , p21 J2& 56

1) GUS IR A S & A", Cyclin D1 0] DL E 5 5LH

ZH DNA 254G, A R 5 s D -0 0T 1 2 R 3Rk L 7

JiTEg e A TR A R ek TR v e O T A o 4 3 A

FHM 2 AR A Racl [ p-AKT Al Cyclin D1,15

S A G AT R D) A AR A B (Cyelin-

dependent kinases , CDKs ) BE % il 5 XJ 20 fitd i #81 S 1 A4

2 i - HRIH DNA 5007175 3 09 40 At S 400 4 ¢, AKT

i 2t F 3 TopBP1 15 R 1k 7K V- S ik CDK2 X G1/S 1]

YA 4R, 1 9 DNA B2 I 38 1 S 01, 4 2 s 40 i 1

BN AN S JUH AR A R A5 x| R U A L R B B A

HWFIE R, p21/p27 5l A G1/S M HE 3 1) 5 B 4G A 551

I, HLIZG8 BTV 2206 0T A R 20 B A

A2 P B SR AN, Suv4-20h1 38 i R R4S 1 E

P LG KS62 4 i p2 1AV () 3 Tk 47 0 9 400 it P

G1i0im) S 5Lz, RR9&: 20 B AT 3@ i F 94 Cyelin D1,

i CDK2 A1 p21 Ay 35, il i G1/S WA A 5 I vk

A% . ARWFREER BN 1 F35 Epacl 521 p-CREB

KA R BERS 5 CDK2 Al p21 (19 2635 K I8 M Cyclin

D1 Rk, S EUE M MGE o s, &4 K

LT

2t I, Epacl 7£ A\ fGH-PA gl 41 vp i 33k, HAE

GH3 4fi g i 3K Epacl 848 L p-CREB B /K-, fi

P GH3 41 i i Gl/sﬂmﬁﬁ,ﬁ,ﬁiéﬂiﬂ@}%l/ﬂ;ﬁffﬁﬁﬁ

R VR RV 20 R B BG 5 . BRI S 40 v S EA T HE AR

SIPEIRL KT T A EIE L5 .
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