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Abstract

Background: Brahma-related gene 1 (Brgl) is the catalytic ATPase subunit of
SWI/SNF which is one of the five chromatin remodeling complexes exist in
eukaryotic cells. Previous studies have shown that Brgl binding complex is involved
in cell cycle control, apoptosis and cell differentiation in different cell types, while
there is no report about the function of Brgl in cornea epithelial cell differentiation as
well as ocular surface diseases.

Methods: The expression of Brgl in mouse, rabbit and human ocular surface
tissues was detected by immunofluorescent staining, quantative real time PCR or
Western blot analysis. Human corneal epithelial cell line (HCE), mouse limbal
epithelial cell line (TKEZ2), and mouse primary corneal epithelial cells were cultured
in DMEM/F12+10%FBS, KSFM, SHEM and CnT-20 medium, respectively. Rabbit
limbal epithelial cells were seeded on 3T3 feeder layers for clonal culture. TKE2 cells
were treated with 0.9 mM Ca2" , 10%FBS or Brgl siRNA to explore the function of
Brgl on the differentiation of cornea epithelial cells. The expression of Brgl on
mouse corneas from postnatal day O to 8 weeks was evaluated.

Results: Brgl was negative in mouse corneal epithelium from postnatal DO to
D7, commenced at 2 weeks, gradually increased from 3 weeks, and showed full
thickness expression in the central corneal epithelium on 4 weeks. There was no Brgl
expression in mouse limbal epithelium. Brgl was absent in the basal layer of the
human limbal epithelium, while was expressed in the superficial layer of the limbal
and peripheral corneal epithelium and full-thickness of the central corneal epithelial
cells. The similar expression pattern was found in rabbit limbal and corneal tissues.
Brgl was negative in rabbit limbal epithelial clones, but positive in both primary
cultured rabbit limbal and central corneal epithelial cells. Brgl nuclear expression was
found in HCE cell line and TKE2 cell line. After treated with 0.9 mM Ca2" or 10%
FBS, the Brgl level in TKE2 cells did not decrease, while the protein distribution
pattern in the nuclear changed. After Brgl siRNA treatment, the Brgl in TKE2 was

down-regulated, while p63 and K14 was up-regulated, and KIf4 was down-regulated.



Brgl was positive in the superficial cell layer of the normal human conjunctival
tissues, while was expressed in the full thickness of pterygium epithelium.

Conclusions: Brgl expression is associated with corneal epithelial maturation
and differentiation. Brgl may be involved in the development of pterygium.

Key words: Brgl; cornea; conjunctiva; epithelial cell; pterygium
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1.1.1 Brgl #£%

et o I R 2 W R A58 U, XL SR A B4 2 ek
#H DNA, 7NRIE: —MRHAER CMmEREE (HATS) 261, e
O AH R E I PTEB A AR R k%O A B B I SR A K 1 A R R 0 B
sy —Fh2 ATP AR Qe R B E A, BIE R ATP 7K g BT BT
() RE R U AL /M B S5, DT e8RS 7 DR 1480 e i ot i ml BRI e, DA
ST JE A 14 238 St ARy i T 2

SWitch/Sucrose NonFermentable (SWI/SNF) & &%) & EAZ 40 M P A7 —
Fi ATP fasE (i gt iR Y 2 A0, B RITEMILEY C4 R ILA BAF-A.
BAF-B. P-BAF =% SWI/SNF & &%) . AN SWISNF E &5 @&
Brahma-related gene 1 (Brgl) 1k Brahma (Brm) K& —HufE{k ATPase IV Hif7 kK B
A5 DNA A% /N R 235 g 3 T 18145 926 DR () 2 S 81 3 g o o AT LA AR v (10 13 ) ) 9
e (74%), T BAEARSM RO A A RS B R B ML/ T, RS ik, Brgl A
Brm £V 2 4 i 138 GE -4 rh 0 K 355 AR Thie . BF5T &30, Brgl b Brm &
FLAEFRRG Tk, AE SRR R A TR I A ek Oy T ke 5 3 B A O M, BR Brgl
SRR NALERIB B BET, (HER Brm AR 251 AR R sET- M,

Brgl () [FI P4 Swi2 B Sate R i i BRI, Bt e AE 2k . LA AL
fit 2 e bt R BT iR B NI Brgl SRS Tk 19p b, i 35
MNINRT L 34NN E TR, Prgmbs ) 8 B BUAHX 4154 205kDa. Brgl &5 H
T Z R DIRESE I ATP 7K B S M X3, N R i 4 2 B i 2 77 (QLQ)
HAS. BRK 4544, LK C Az XK. AT-hook 25> (| 1, 3
H1, QLQ ZHEAMMMAI AL, sl & A EMIS Pl HSA Hl BRK 4
T Re B iR e DiRe, JF H2 5 175 DNA DLACH At s R 1 1 45 G i s
C RimHJREXIHRS S MBI AR L LHEH H3. He FRE R,
AT-hook %27 1T AF#Hi B DNA 462 58Ul B SWIISNF &84 3IHE RN L L
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N-Terminal ATPase C-Terminal
AT-hook
QLQ HSA BRK DEXHc HELICc Eomo

BRG1 [T s | -

1 Brgl &5k ER
Brgl f&-5 2l A W1 SWISNF EE I . Fes AR L A2k
FEE . MR ANEIR T Gt SR S LA R 4k KA i 0 BE B AR A
4ie, 25 DNA R HIAIEE . Bk . J DR e i M RE D] o 20 45 LR P 42

1.1.2 Brgl BEZER
1.1.2.1 Brgl EEE#ERIEPIIBIE

1. FEEEH IR

Brgl FAFEUF AR, it SWISNF B4 555 1. JLRm A
FEEFARE A G I AR, XEFLF A0S SWISNF & &) 5545 3K 7
B AT, 5T EEE AW I TG R T e S R R R A R 4
&, MBS SR m . KEM LR, S48 SWISNF Z41)
AT T R e 45 A e R 5 1 3 Bl 1o — b R 2 R DR S R FH 4 2R, OF
19— FhEl 2 Al B E SIS 5145 . TF 7R W], SWI/SNF S5 545 DNA
(45 G R AR S PR Y, AE AT DB 5 e 53 B 1)k R R S Vi A 8 R Sl A P SR
SRR

2. ISR

Brol feilid 52 ik A BUE UE SIS H ol 1%, o2 2 — e
AL FE R 1o AR, Brgl S 4 607 B 9% 08 1 5 4% 52 Mo HLAR
FH T 500 25 PE A ) e S 0 . 0 PR AR 0 iR, Brgl 22k %
5 SO B SR R A P /IS SRS R B DR T AL R S B Brgl, Brgl R
P SRR 200 T2 B FFD 52K R % S KT I S R B, RRBG T AR 00 % 55 5 2 P A R
KRB Brgl, e R F i O 75 A R 1,

3. i SR A K R

AR Brgl Al BUE SRR SR, (AR, e RSN E R A
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B, AT DA G IR NPT BRI P 2 RS B Brgl 5 R R RE 4
TR A4 O, SRR P A 3 FF Bl b 0 2 5 P oK BEL LE 240 e Jod 30 ) 1 AT
KA GHE 2, 54k, o IRFL N b o> B A4 13 211 Brgl & T /TR
BT/ mSIn3A/HDAC B &SR — B3, XA R GV 2 B AU A 4%
TR, SXABARA SWISNF & A7)0 F) At 2 5 3 N UTER I %P0, i iimt 7o K
Bl SWISNF E &1 LA S AN E AR SR I 4L 3 B B E V22 A A & rhkcf i S (4]
RS RAE L font 4 A 4R P o KB AIE R Brol 0T 2
mSin3A/HDAC | E SRRy, Bl 5 — e ol v, HilHia K
TRIALE S B S iR T YR, AT S8 R aRE,

1.1.2.2 Brgl 5 DNA #5188

DNA 75 5 il i 23[R 52995 B 2 DR () B S AR Le )0 IR 7 (AnSRAbek. s 4w
BRI SABARSE) (5, AR DNA XU e L5/ I 5 DNA i, s
mi DNA ], FE DNA B3R Rt IR ML, B SR RN
KL HRAMANE L DNA R 240, e . BERBEE. VR
2. BAMBEMGREEES, [ DNA EHIKIER T, WINRBBE.

ARFFURIN, HE ISR ATP AR e €57 B 5 FRAE B 5 A MR IR A6 T
Z 5121 DNA XUEER 1 (DSB) (K18 2 A5 05 150 2 vk 35 25 B4 F Y, — 2 ATP
Yt R ERE SY BB E DNA QR WirefE i+, INOSO.
SWR1. SWI/SNF Hl RSC E&W#nl Lo £ DNA XURE5 {4 bt i 58 40 A% /M
KARHE DNA B, sU AR S BaE M2 DNA IE# 2 HIB>34, e
FLA RN BRI SWI/SNF 76 DNA  XUEE 1 15 BT I i% 7k 3 1) 3 58 R R 4
DNA BEM1EH, HCUEW SWISNF 2@l ii#= DNA Hifis R & kiR
DNAMY, W R Brgl /&t (et MR A EE kT DNA [2E M,
BRG1-RAD52 (RAD # H Z ik [F4H 1 T ) Rec S ZR, B RAD B H
FEFEE, TR FPEEL 152 DNA #i451 DNA fE 2 T fE i i e & 1D,
HA5Yf# RADSL /0 RPA 45476 B DNA AT P IR HoAh 5% DNA (4515
N1Z. Brgl Mk fE RADS1 ANRESS S /EHHE DNA L, sl e 51 & W B [R5
M, 4 nE DNA YU B s K a1,

1.1.2.3 Brgl 5 ¢ AR AT
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AR AR AR, TR 2 R TR R s 4 R IR R 2
A A L IE R R B A T 75 10 o VR 200 i B (AR DAL 2R 2 5 B4 i
A2 R ) JE PR 484 8

A B A P B P B S =R BRI EE B (Cyclins) . 4 AR)E
S E RO 1) 2 1 0 (CDKS) T 40 it Jo) 39 2 F 0060 11 2 1 W e 1 440 1) 2 1
(CKIls). ZuffagiEd #2dr, A=A B Jl g i A B 8 B iR ik AR ik 22752
FRIBEAT 5 171 20 L) 0 2 10 R R 3003 0 AR ) 0 £ k2 DU < L o =4 i
B AT AT 5 B0 40 1A

TEAHMUGTE I R, DNA IR SR AME 20 R RH EZAT % . Jiic
R, FEZAMRMARZT DNA SEeedEm A )RR -, XA E 3 -DNA
G RTE DNA 1%k . SRS S b # iR B E B0 ) Thae. & rlbhsl &
xR aa 2 AR B, XA SRR EA SO OB Bt f = A
EHN T

240 L AT DA S 4 i 4 2R TR A AT R 2 2R (MDD, v 4 i 3 284 T A
A5y Gly S R G2 =AM . G132 A BICA M R 9 Hh BT 1 5 e B R
ARG, S HIMZ DNA BEAT S iy 31, A T s 8 A% ek BT T LG 3 40 g 70 2N
BEAH ML 45 7041 . Cyclin E 2 TEUARE T G1 W& M, &5 CDK2 454 /]
TG GLU/S Ak F20 3, ALzl () Brgl A1 BAFL55, UL KB e
() R IEA) SWI2 Al SWI3 FE7ET Cyclin E/ICDK2 E&Wh, #F7T kK BILE 40 i 18 5
AR EA T Cyclin E MSSBEEREER 1. 131X Brgl AT LA S 254 i 26 K45 A
W R AEEARN B- AP B A s, IX R Y (5 (1 A T4 22 35
M feE R A EEER . CDK2 MR AT 5| e i 2 %R, KB Cyclin
E/CDK2 S & 4An] LAAE SWI/SNF F 7 P4 AT A B (5t b T — b ] UGE 1 40
1351 S JIFY) DNA LS IPIRAS AT A5 400 i S0 ) 1 3 kAT,
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