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[Abstract] Objective: To clone the promoter sequences of fat atypical cadherin 1 (FAT1) , and to preliminarily analyze the
transcriptional regulatory mechanism of the promoter. Methods: Promoter region was consructed by bioinformatic methods, and the
application of 1 163 bp(—1 029~+134 bp)fragment of 5'upstream sequence of FAT1 gene by PCR was conducted, followed by cloning
to pGL3 - basic vector to establish the luciferase report gene recombinant plasmid. Another four recombinant plasmids of different
lengths were obtained through walking deletion and then cloned to pGL3 - basic plasmid as before. The resultant plasmids were
transfected into A549 cells and HEK293T cells respectively together with pGL3-basic vector. After this their activities were detected
via dual-luciferase reporter assay. Bioinformatic methods was performed to predict the sequences of the potential transcriptional factor
binding sites of the core region found in the promoter. Results: The lusiferase reporter gene recombinant plasmids of human FAT1
promoter were successfully conducted. The relative luciferase activities of recombinant promoters, in contrast to pGL3-basic vector,
were much higher (P < 0.05). Note the sequences of the binding sites such as TFAP2C ,KLF5 were possibly included in the promoter
region (—233~-110 bp) of FAT1 gene, which could bepredicted through bioinformatic means. Conclusion: The construction of the
luciferase report recombinant plasmids of FAT1 gene were successfully done, and four of these plasmids had strong luciferase activities
in A549 cells and HEK293T cells, comparing to the activities of pGL3-basic plasmid. Through this the core region was probably found.
It is concluded the core promoter region of FATI gene was possibly located in the ( =233~+134 bp)region, in which may preserve
potential important transcriptional binding sites.
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FEEAZAY T, 58 A N AR T LA A
B AR RO BRYR T, S B AR, B A s AN
H & R . ARSI EZ 4 LT
MWL R A SR REEEEM . RidEh
U457 8 1 1 (FAT atypical cadherin 1, FATI) f&—
e B8 OB ME R A 1 B T s Az 1, SR
FEWT, FATI 38 2k 240 Jf 5 Jg 3 e e ) 2 11 - 1 o
A ELAE FH R 8 7 20 it ) AR A R KT . FATIL
TER/INR b R A U5 B/ NR b e
N 2R, /N BRI FATT B PR Bk S 30X 26 5 5 L)
EER LA AT WD FATL FYERIGE 2080 ),
2T 74 240 LRI/ 240 LAY 20 R RS R RN RS, B ST
BB i 58 B M I IR, 1 T SO R A B
REEAE

R, BIF9E FATT 56 X R AP R B R 28 A
fEA IS Te T 8 L HZ HHTX FATI (BT
5 EEE PR S L S E A A AR
XITFATL A B DL e 50 . AL
BTEE A FATL S 32O R B 4 o
67 430 W e 2 2% AS49 41 it AT HEK293T 4i i, 43
BT LA 3 2 40 B v ) 9 5 28 S PR AT FAT
Ja s B0 XKL, B TE i — D5 N FATL Y
Il SR BT B A

1 #RITTE

1.1 ##

JigeE N RE RS b 2 40 (A 549 41 i) L A B
AT B 40 (HEK293T 4t ) .pGL3-basic 54 . pRL-
TK (3 & 2GR R & Bk ) WA S = /A7
A= 1ML ¥F | Opti-MEM %5 3% 3% (Gibeo 23 # , EH ) 5
DMEM £% 57 4L (Thermo Scientific 24 ], 3¢ H ) ; K
FFIA E.coli DHSa (LI RV WIRHE A BR A W] ) 5 3
PRI 2 DNA $8 B0 & U0 D7) 6 /DNt Jookr
PEBUR & (Omega 28w, 32 [ ) ; BRI X VIREE Kpn
I A1 Xho I T4 DNA i 4%} . TaKaRa Ex Taq {# L
fii . DL5000 Marker (TaKaRa 2y &), H A ) 5 By g B
(Gene AN F], VHIEA) 5 Uk % YL i 57 Lipofectamine™
2000 g A (Invitrogen 23 ], 3¢ ) 5 B¢ G R A
AT & (Promega A A, 52 ) o
1.2 Fi&k
1.2.1 2 ffsg Jdfe K B 20 DNA 6942 5L

AS549 21 g AT HEK293T 2 it FH 45 10% )6 4 1135
I =% DMEM X5 72 3L 55 5%, B F 37 °C.5% CO. 35 5%
Far,2~3 dFEA 1R SRAIDEON AR K A4 752

BOHRAE . AS49 4l 4 LI 41 DNA i 3 S K 4 DNA
PEIGA T GBI, o R FH UL R 45 EASRAE
122 AMIEEFHHN

N FAT1 3£ [H 5 31 (GenBank % 5 : NC _
000004.12) M 3 [ [ 57 A Y1 H R e 558 15 NCBI
(http://www.ncbi.nlm.nih.gov/gene/ ) 315 , i i UCSC
I3k Chttp : //genome.ucsc.edu/) ¥ He RS A& H 4 v
5, B G BT ATG 291 163 bp H BT
5, FH JASPAR 44 (http : //jaspar.genereg.net/ ) Tii il
EESERN TA5 A5
123 FZBAFATI AR B3 XK

38 4 Primer Primier 5.0 204 % i+ AN FAT1 5' %
SR B 1) CH e R E R A RA D, &
% :5'-CGGGGTACCCCCTCGGAAT-TTCACGCTGTT-
3 (R RIS A Kpn 1 BEVINL 5, RS -CC-
GCTCGAGCCTAACCAGA-GTGCCAACG-3' (R R4k
50 Xho T WU 55) o LA AS549 41 i 3 PR 241
DNA H#HR , il 5 PCR 4 # A FAT1 JE [ 5/ )38 [X.
KEZ 1163 bp F 41, PCR KL 2 F:98 °C 10 s,
60 °C 15 5,68 C 90 5,35 PMEH ., 4 PCR=H 17
1% By AR BEE FEE FEL K S 56, /N i U e [t
[ 14 1 DNA
124 AFATI B3 FRAZEHRELR ETHRE
EOEE R S

FHER I N VI8 Kpn 1 Xho 1 XU PCR 77
YR pG1L3-basic FURL, WY B9 A Be4s B4l fk
J& T4 3 e b 1 i AN K FF T E.coli DH5a,
37 CREIRFER , | hJGIRMES AN ERRMLB
REEFRIE b BT 37 CREFRFERE IR 9, Yk H BREL
B B VEAT TR VE PCR G UE , BRBH P B0 53 oA 1 % 26 11
JF, P45 R IEH# Y K357 37 CREIRS A, Ik
H &SR, o X R A7 XD, 64T 1% 35 BE
BERSIAIE . T8 I R AN XD % 28 IR, i AN
pFAT1-1, DA pFATI-1 DNA WA , i i 25 # ik
AR FE Y FATL R 3990 (51 L3R 1) , 38
it PCR Y G ARAT AR =W o FH R A O i A AN
[k R B N FATL A 8 F 98 G R Bl 15 2 P
20 STk, 43 i 4% 4 pFAT1-2 pFAT1-3  pFAT1-4 .,
pFATI1-5,
1.2.5  JFkidh §Ae o b B & A

A549 41 Jifd F1 HEK293T £ fifd T 96 £L 40 1 15 37
Bl M 1 35, U H FR 40 2k K B E N 50%~
70% 5} 4T N FATL 28 3R Bl 15 5L PR B 4 ok
pGL3-basic ki . pRL-TK 5k 344 44 | >R H Lipo-
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Table 1 Primers desigened for amplifying for promoter segments of human FAT1 gene
519 7% (bp) JF5(5'—3") H i A BN (bp)

FAT1-1F -1029~+134 CGGGGTACCCCCTCGGAATTTCACGCTGTT 1163
FAT1-2F -612~+134 CGGGGTACCACAAAGACCACGAAGAGCATAA 746
FAT1-3F -377~+134 CGGGGTACCAGACGCAGCCGAAGGAGGA 511
FAT1-4F -233~+134 CGGGGTACCCGCCCAGCCGGAGAATCC 367
FAT1-5F -110~+134 CGGGGTACCGGAAAGAGGCAGCGAGTC 244
FAT1-R CCGCTCGAGCCTAACCAGAGTGCCAACG

ISR R IR L, E WM (5 8 o BRI T Kpr 1, R WU (52 8 A IR 4 N TG Ko 1

fectamine™ 2000 27 1 T BB A% Ye , K5 35 24 h J5 IR
FEAH, W w4 35 5 PBS e 1 YK, SRS FH 4 M 44
W AN, 7275 15 min J5 OBUZR L, SR XL
AR S A X R W R o i R G itk ATk
SR BHIEPERIN . 115345 2O 3R i F 41 i ok
J pGL3-basic UKL N 2 pRL-TK BURL Y 2¢O 2 i
TEVERY LA, BIAIT G R BTGk
13 %itEsk

K SPSS16.0 Ge 343 #r 4 47 hh B s kA7 gt it
SEOVHT . SR ZE R LI BRRE R (x + 5) R, R H
(R, P < 0.05 HZERA SRR L.

2 # R

2.1 AMEBEFHIH

M\ NCBIEHE 122 Hh 35 A5 A FAT 3 (K 51, #E
MBHPEE LA 5 ATG J5 134 bp 2 FiE 1 029 bp )T
51 o JASPER #R A4 43 B Ho N K a7 5t IR 45 65 f
o BUPBR ARSI W i KK R 2h - X3,
22 AFATIAR B TRAFHRELAETLR
ESADEOE= S 58 S

DL AS49 41 Jifd i) 4= 5E K 2 DNA R M5, 51
Y FAT1-F/FAT1-R 47 PCRY" 3, =1 28 1% B i
W I L VARSI, ELI S H ) R BER/INEEAR— 2L
PEAF I, 5 U PCR =4 Ml pGL3-basic JEki 43
S R I N VI Kpn 1\ Xho 1 #EAT XURG Y I %
TG R TR AR, PRI v B 1E 4T T 7% PCR SR IE
H 5 H 9 R BER/N—808 P BV 26007
D P 435 S Lo TE ff 2 BRI %) 5 20 0O ) FH M B e
BETRIVR o K AH N PVRGEA T R IR IS UTORE, I
W ARAT B TR BRI P DD Kpn 1 Xho 1 $E47
MUY, 193 e WEEE R LUK 5 vl L 2 S B, — %%
2475 000 bp, Bl pGL3-basic /& A Bt 55— & A BER
/N1 200 bp, 5 BRI/ B—E (B 1), &
T 0 P FOSLBGD) 25 5E J , F AR N FATT JE R 2 7

DN TR A5 L DR B 41 R, iy 44 A pFAT1-1,
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Figure 1 Identification of pFAT1 recombinant plasmid
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DL pFAT1-1 DNA s, [R5 iid it 20
B R TR B 1 FAT S 3 T B gk 28 A8 A
P I > 245 S T A 3 0T X 7 ) B L T R TR R AR A T
P REEFRIFFRIUTORL . B2 I AH R TR 5 2R 47 8L
Tt U], 29% 2% R B R W 260 JC FEL YK S8 7S HH R I A/ N ) 45
ARG R BE (B 2) o ARAT I AH N 541 50 43 3 i
4%} pFAT1-2 . pFAT1-3 ,pFAT1-4 .pFATI1-5,
2.4 AFAT1 B3 F & et

RN FATL G 3l 26 38 Mg 4 o
Wi} pGL3-basic JFORL FT PN 2 pRL-TK Ji by H it g 52
He KB B 50%~T0%1 A549 4 i T, 24 h 5 R4 9¢
FCEBHE PRI . 255 8o, 78 AS549 4ii i b 5 % 1
2H pGL3-basic(1.00+0.00) A8 Lt , 7 41 Bk AH XT 24 5
2 ME 4 9 S 22.33+5.33,21.58 £3.39 ., 46.48 +
3.11.57.34+1.884.5.66+1.02, % 7 B A Gt # 5 X
(P < 0.05, # 3) ; 76 HEK293T 40 it v , 5 %F fR 41
pGL3-basic (1.00+0.00) A bt , T 21 Bk A X 28 6 %
i 7% 0 1) 2 20.06+4.34 . 25.59+3.77 . 34.19+6.38
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46.64+1.89.4.39+1.15, ZF HA G #E X (P <
0.05,83) , RN FAT1 Ji 325 S R et E 4
[ R I e 25 A 549 4H R HEK293T 41 Al J5 34 B
HIFEME . R SASANRBE B B A R
(i) AR ARG 9 R B, FLH pFAT1-4 (35 P Aot
1M pFAT1-5 AT 2 28 BG P48 pFAT1-4 BRAIR Y
90% , M5 2= A Gt L (P < 0.001) , BE A
FATL 5 2l F A9 A% 0 X T B3 T -233~+134 bp X,
35 76 AS49 400, pFAT1-1 A1 pFAT1-2 (A X 26 )
RG> 95 pFAT1-3 1 pFAT1-4 fYAH FL 8, 22
BB L (P <0.05, 8 3), RS 37
X BAT 8 A e S R o
2.5 AFATI1 BT 48 RikAE T B -F 4505 &)
HRAE 3R N FATL S 3l 5120 Bk 1998 O 3R il
TR ST, $2 75 -233~—110 bp X I8N AT fELEAE
WY 5 5 e i Bl PR A e S R A S,
JASPAR A4 X2 X3k 47 434 , R4S AT BE A0 7% 5%
255 7 a5 o TN 285 5L S 7R3 91 DX 3 P T fig
A TFAP2C KLFS 855G SR 45 A (El 4)

3 it it

FLAZ A WIAE HL A SRk B PR AT AR 0 LA AR
Yy g S R Sk AR BB ALE] . 5 ST
P o L I A AR B SRR A AR — SRR IR Y T
VNG s FAE TR 801 XA — 2R 5 5 K -
AW I A N FAT 3 i 2h FA% 0 X S AT
PEE T S RS R BHY FATL R 8 72k
RIS AL TR, JE 38 o R L e fae e R
it 8 P AN A I A O i B DX AT e 6 T 54
FLIX-233~+134 bp XIk PN . il A FOk pFAT1-4
F pFAT1-5 FHXT 2 G2 Wl 6 PE LU, it — DDA
5" X -233~-110 bp ZRRT I A RE S H 21K
S SR IR P25 A, /R FATL [N AT 52 5 4
B S F IIRAE

FAT1 J&— i 25 MO P 2 B 2 1, XTI L
SR 3h F12F AN A Ak 20 A R B AT AL A
BRI 2R E S R A SR A WA B
M VR AngE LI N X, FATT FIILZE 46 B
(atrophin) HIZAM HAEM , VA4 56 RS . P&
i 38 5L - 1 40 AR AR P 3 42 (the planar cell polarity
pathway , the PCP pathway ) 2/ H , 5% il 2 fitd i #
PR FAT 38 3 454 Ena/VASP 25 45 240 i
Bl 724 RN AR Ak, 25T 52 0 21 240 i 1 286 B A
e F4h  FATL iR i RHO/RAC1/CDCA2 {5
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A BRI 746 bp(=612~+134 bp) 33: pFAT1-3 T £ 5 ki AL 1]
P A ABERUIN 511 bp(=337~+134 bp) 34 : pFAT1-4 T 41 J50ks XU
V1=, 38 A BE R/ 367 bp(=233~+134 bp) 55: pFAT1-5 H4H iUk
XUEEFEIF=4 4 AR BER /N 244 bp(=110~+134 bp) o
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Figure 2 Identification of luciferase report gene re-

combinant plasmids of human FAT1 gene promoter by dou-

ble enzyme digestion
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Figure 3 Analysis of relative luciferase activities of five
promoter luciferase report gene recombinant
plasmids of human FAT1 gene in A549 cells
and HEK293T cells respectively

TGGCGCGCCCAGCCGGAGAATCCCGTCCGCGCCLGGG

GCGGGGGGCGAGGCGGGGCGCTGACGTCACCTCCCCT
KLF5

CCCCCACCGCCTCCAAGGCGGGAGGGAGTGG
TFAP2C
BTG AT TR
El4 iZAJASPARRGHFIMEREFEAMA
Figure 4 Prediction of binding sites of transcriptional fac-
tors by JASPAR
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RAC1 #1CDC42 & RHO GTP /i, ifif RHO GTP i 55
T T U R A AR L, TR
FAT1 H B 5925t ] IS 47 68 1 DL s s
53 [ L e A EAE L O o I ki — 2 R
AT I

B S F R — 280 DLAE A BE R s IX 7
G 25 A TR AH CSE R Rk I B I T . R IE
HA, KLFS FEAR KA BE % 2 A2 Mk A, an e
B T, B FRIA R TFAP2C 38 2 41 17F 41 At 384 5
TR A il FLARE A 2 R I TS % R
LT R /L 240 b 22 TR %) 285 B 2 1T 7 34 5 1 240 L
R 1L o 4 A5G S b A 7 s T 235 5L,
I KLF5 } TFAP2C W] figif ik 5 FAT1 A 8l B9 45k
PO A S SN R R RS, AFATLE
RS PAE JE5 Z 3 IR SRR T s i i o —
HEE, B2 AR H#E T AN FATL G 3+
PEOC R BHR & AR, I T FATL R s 71X
RS A I BERE SE N 45 B 9, A E— A iF5E
FAT1 580U B8 T JERE
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