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[ Abstract |

predict the potential transcription factor binding sites. Methods: Original human promoter fragments were isolated by PCR, using

Objective: To idefine the regions of the human short isoform thymic stromal lymphopoietin (sfTSLP) promoter and to

primers generated from genomic sequences of sfTSLP. Amplified fragments were then cloned into the pGL3-basic vector. Five promoter
fragments with different length were obtained by walking deletion and cloned into pGL3-basic vector. The vector expression activities
were determined by measuring luciferase activity in HEK - 293 cells. Its potential transcriptional binding sites were predicted by
bioinformatics methods. Results: A nested series of deletion constructs of the human sfTSLP gene promoter were generated and the
core promoter region was determined to be located in the —200~+25 region at the 5" side, which may contain the binding sites of SP1/
SP3, SPI1/SPIB, TCF3, ETS1 and other transcription factors. Conclusion: It is the first study on the promoter fragmentsof human
sfTSLP. The core promoter region was found and the possible transcription factor binding sites were also preliminarily identified , which
can be the basis of further study.
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Z 5 RIERPTR N

N TSLP JE[H %53 3 R[] i mRNA S 4, 5
Hop A 2 Rhdmt D REE o B UM 1 il 44
AT, S I S 159 2 AEBR Y I BE TSLP
(long form thymic stromal lymphopoietin, IfTSLP) , 5
FR 2 i 24 2, A% TSLP [ 5 63 4
5% FE , 2 i 74 B TSLP (short isoform thymic stromal
lymphopoietin, sfTSLP) . sfTSLP K 25 75 { B fit) 41 41
AN R FRIA, IR Z M [R A0 P SR B R A
RIFVE™ o FEZPPIRILAL T, S/ TSLP 5 HTSLP %
T HEAARIRIAE T . B HTXS TSLP, N8 2 4%
SR S A5 A D RE DT T, A T BN T A
PR X B Wi T 2 19 N TSLP B 5 TR Tezepelum-
ab L T EA = JJIIG PRBT BE o M SfTSLP B IR
TR, A SRR NLHIA Frift— DT

AWFFE B T A8 HE SfTSLP J7 3l X0l
B W 2 DN A TOR 8 i 2P B AR A S N sfT-
SLP Ji 8l B3 P DX, I FU HG 5703 DX A g 2
REVERE D T25 B2 10, 0 IR A BTN $f TSLP
R SRR P AL B Al

1 #RFTTE

1.1 A8

AR 4 i (HEK-293) . pGL3-basic iUkL  pRL-
TK (¥ B 5 O 3R Bl i 45 TR ) AR 523 % fRAF o
DMEM 5% 3% %£ (ThermoScientific 2> 7 , £ ) . G4k
M3 .Opti-MEM }53# 55 (Gibeo 24 7], 35 [) . KIgHT
A E.coli DHSa ( KiEFEAYAF]) o FEHZH DNA 42
B & /N U et & |/ iR Al 3 i
& (Omega il , 92 ) . DNA Marker FR 1N )
fitt MIU T F11 Xho 1 T4 DNA J%E 21 TaKaRa Ex Taq
PR A (TaKaRa A ], HAS) o k% 4155 Lipo-
fectamine™2000 A5 J5i 1A (Invitrogen 23 7], FE[H ) . AL
w7 G 2R ARSI 57 & (Promega ARl , 36 H ) o BiliR
BE(GENE A H], PP ) o
12 &
1.2.1  fafess Jadfe AL B 40 DNA 6942 B

HEK-293 4l fifl L &6 10% I 3% I 4= 13 19 5
B DMEM #5752 315 97, B F 37 C 5% CO. K5 7748,
2~3 dAEAR T IR S I AR 25 R TG 45000 A K 2
Mo 4% HE R 41 DNA $2 U G 1R 20 SR P2 U HEK -
293 4l 4= HE R ZH DNA
1.2.2 PCR 3| #pikit

HR A 3 [ [ 57 A= R R o i i NCBI Y A

SfTSLP % A 51 (NC_000005.10) , 3% HUH S 35+
X, B S 4R 2 7137 2 000 bp~AL i #5157 I
200 bp #3712 200 bp K/ Bt FIH] Primer5.0 #4
BT PCR B, 7E5 WY 5 3 4 5T A MIU T K
Xho 1 BRI VIR 25 . i :5'-CGACGCGTAG-
GAAATGCTCAAAGATGTTCAG -3’ ; F % : 5" - CC-
GCTCGAGTGGCTGCTCATAGGCGGCAAA-3', B
A AE RPN AE AR FRA FA R
123 RT-PCR¥ 3%

DI | BRI JE R 41 DNA AR, PCR 4 4
N SITSLP £ A 27751 . PCR [ 4514 : 94 °C Tl
A5PE 5 min, 94 CZ5ME 30 5,62 CIB K 45 5,72 CHEAH
2min, 35 M, 72 ‘CIESH 8 min, PCRY ™M™ ¥ L)
1% MR IS FL VK 55 78
124 FEMEhs%E

VRIS 2 J5 1) PCR =9, VI e 4lid , 4 i 45 =
W) 5 B ik K pGL3-basic 25 MIU 1 & Xho |
XUV 4tifl, B iR BERZEAR T 37 CHERE 1 h,
TR AL = KA E.coli DHS«, 5540 T
EHANEEENER LB IR [, 37 CRFE
R PR E 5w B2 T % 64T TR PCR %6 . PCR FH
P2 B TR e R D) 46 5 BH P 5 e, 75 21 P4
4 F A 44 A pTSLP-1, F3% R /) 17 751
T5E
1.2.5 SfTSLPiEs#% 8 35-F R B4R ag M

R T M RE SfTSLP FE R 5 3l 1% 57O 3L X )
Ife s 5 I T-45 500 85, M pGL3-basic 5 6 K [l
AR E T — RN A X R Bk, B
TR« LSS A8 5 19 pTSLP-1 Bkr ARz , i ol A5
R BRI BAT K B AR S (0 TSLP JE K 3 3 7 B, 51
LR 1, e bR Iy e 20 K A SC TR, 43 5l i 44
4 pTSLP-2 . pTSLP-3 .pTSLP-4 . pTSLP-5 .pTSLP-6,,
1.2.6  BE AR A 2 tm O R W F B4R & A H &
Gt ml B FE M

BB KORZS B HEK-293 4 3% 1x10*4/4L
FERpF 96 LIS IR, 17 40 I 4R 3 35 3] 80%~90%
mf, B IS AR LipofectamineTM 2000 4 5%¢ pGL3-ba-
sic AR BT Y TSLP &' 38 i 1 PR 3 5k Tk
43905 pRL-TK FUkz I Y HEK-293 41, B T 5%
C0,.37 CHFAHEFR 24 he FERGEFEEE 5400100 pL
PBSTHYE 23 , A 30 WL 25 2= = 7 45 min,
i HE U S 28 il ARG N 38751 & 108 BH I 7 o 5 ) 2 1
U e REAE HEK-293 21 i 2R i 36 14 o 4 R4l AH
X} RGPS S pGL3-basic JEAR K
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Table 1 Primers designed for human TSLP gene promotor
519 {7 # (nt) J¥5(5'—3") H i 7 BeR/ N (bp)

pTSLP-1F -2 000~+201 CGACGCGTAGGAAATGCTCAAAGATGTTCAG 2201
pTSLP-2 F -600~+201 CGACGCGTACCAGCACTATCTAATGGCTATTTC 801
pTSLP-3 F -201~+201 CGACGCGTGTTCCAATTTAGGGAGAGGAAGTC 402
pTSLP-4 F —44~+201 CGACGCGTAGCGTGGGTGACAGTCTTTT 245
pTSLP-5 F +25~+201 CGACGCGTGCGGTTGGTTCTTCCTTG 176
pTSLP-6 F +91~+201 CGACGCGTTCCTCCCTGACCTTCCT 110
pTSLP R CCGCTCGAGTGGCTGCTCATAGGCGGCAAA

B UM T T Zebr ity LRI S SR N DI MIU 1T RIS BRI N VIR Xho 1

(AT B ) A EL A
13 %it# s

K GraphPad Prism 7 2 SPSS 22.0 8 /F x4 4
BTG AT . SLER AR DR hR e 2E (v £ 5) 3R
IR o 2 IA) HUHBCR IR IR 3R 7 26 531, 26 18] 79 75 L
BERIHSNK ., P<0.05h2EFAa501%E X,

2 # R

2.1 ATSLPi#Ls%ash-F R EHFreh s e

A TSLP 3[R 3 311X PCR 488 5 7= W 2 B i
WHBE IS FL VK AT DL 1 45 K/INTE 2 000 bp 2247 1 57
51U 2 200 bp § 3 7 BER/MER (B 1A)

PRI 6 AR R I PR SE R TR R 3 R IG5 L O
ATV PCRYIE, TR BRI 2 MIU 1 F Xho 1 Ui
YIS LUK, AT UL 2 458 S e B, 125 29'5 000 bp P
pGL3-basic #f&k B, 73 1 55 BER/INZ 2R 2 000 bp,
H5HB R BR/AHFN(E 1B) o R 750 52 45
PR, I B ATIR T 51 5 N TSLP 2R3 2+ X7
F—F, BB SfTSLP 2 K 8l 7 X 2 2 i DA A
pGL3-basic Z &k,

A Ml 1 B M2 2
5000 bp-

2000 bp—

2 000 bp-

1 000 bp— 1000 bp-
;(5)8 gp_ 750 bp—
P 500 bp-

250 bp- 250 bp—
100 bp—

A:PCRYIG A TSLP ZEPE 31 - BE; B 3% N TSLP 2K R 3 1
A TR 2 7 ) B R B TURL pTSLP-1 AUEFYI % 5% . M1: DL.2000 DNA
Marker; M2:DL5000 DNA Marker; 1: PCRY 4474 ; 2: pTSLP-1 #2415t
KBTI )
1 pTSLP-1JRAE SI1E
Figure 1 Construction and identification of pTSLP-1 re-

combinant plasmid

22 WEHBFHTRE K AEaHE

D 1 T %) R 2H FORE pTSLP-1 M A , 25 8%
B IRATH B AN S5 Y Sf TSLP JE K S 3 1 F B, 2830
i) 5 5, A% TR FRL K S A R R /N 5 Rk 2k e B
(E12). DNA 45 5 R P I ARAT ELIG A5 18144
IEHf, F BN SfTSLP JE K i sh T O R i &
kRS LT, AT T R SO

M 1 2 3 4 5 6 17

5000 bp—
2 000 bp-

1 000 bp—
750 bp—
500 bp—

250 bp-
100 bp-

M:DL5000 DNA Marker; 1:pTSLP-1(=2 000~+201 nt,ffi A F-Be K
J£2 201 bp) 5 2: pTSLP-2(=600~+201 nt, i A A" B K 2 801 bp) ;3
pTSLP-3(-201~+201 nt, i A i Bt 4 & 402 bp) ; 4: pTSLP-4(-44~+
201 nt, i A BEK S 245 bp) 3 5: pTSLP-5(+25~+201 nt, i A 7 BE K
176 bp) ;6: pTSLP-6(+91~+201 nt, 4 A B2 110 bp) ;7: pGL3
-basic,

El2 ASfTSLP B3 R & E B E AR NEY
¥
Figure 2 Identification of luciferase report gene recombi-
nant plasmids of human sfTSLP promoter by
double enzyme digestion

2.3 BETEAD

WK 3 R, 5 pGL3-basic % FE2H (1.00+0.14)
FH L, T 20 B 2 e 2l AR X G M43 ok 14.21 =
0.69.28.75+4.72 .43.38+4.83.9.63+0.99.2.22+0.18
F11.99+0.15, HAIX 6 DA RHK BE 1Y J5 3l 20 it
L YL 1 HEK-293 ok X 2 56 28 il 16 4 , e rfofe
Y pTSLP-3 (A 41 B Hh 15 PE ek . pTSLP-5 ., pTSLP-6
5 pGL3-basic [A] JC i # 25 5% . pTSLP-3 5 pTSLP-4
pTSLP-4 5 pTSLP-5 Z [a] ¥ 47 i % 22 5+ (P < 0.05)
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FCHEI N sFTSLP ()3 2l Pk X 337 T -200~+25 nt
X
2.4 ASfTSLP 23T X 45 B F 45 445 & Fm]
HRAE _F 38 N TSLP Ji 2 5 20 Bk (19 52 ' 3R il
TR S 08 , HE 7R —200~+25 nt X4k P4 A] GEAF
16 B RS i 2l 116 05 S P 45 5 7 s,
JARSPAR XJiZ X AT 4007 , 35645 AT REAY3% sk
AN WKL PR, T 25 R 2R 1% )7 I
N A] fEAEAE SPI1 . SPIB . SP1/SP3  ETS1 4544 55 [H 1
G

60
*0

sl

I

2 40 O*A

i
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=00

= o #A

P ] e
08 N N B i P=—— 0

N o 90D ok o0bH b ac
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5 pGL3-Basic k., P <0.05; 5 pTSLP-3 #{ L., P <0.05; 5
pTSLP-4fHH, °P <0.05,n=3,
3 ASfTSLP B3 F3 N R iRk & E E E A A7 HEK-
293 {H A P AE XY B R ERE 1
Figure 3 Analysis of luciferase relative activity in HEK -
293 cells of six promoter luciferase report gene

recombinant plasmids of human sfTSLP

SPI1/SPIB ETS1

GTTCCAATTTAGGG[AGAGGAAGT|CTC|TATCCG|GAGGAAAGGCAAATT
TCF3

SPI1 [GGGAACITGGGACGA|GGGAAC|IGTTGTTAGGGGCIACCACCTGCTIGGGGT
CCGGCGCLTCCGCGLTCGGGCTCCGAATTTTGGCAGICCTCCGCCCCCT
SP1

GGAGACTTGGGAGGAGCGAGCGTGGIGTGACAGITCTTTTCGCGACGAGT
MEISI

[GCCCTCCGC]CACCCTC[GCCACGCCCLTIGCTCCCCE
TFAP2A SP3

4 iR JASPAR Mt il REAFE SN S
Figure 4 Predication of binding sites of transcriptional-
factors by JASPAR

3 3 R

Pl i 5 o L A 3R 47 L A B A A
Rl SITSLP | iZ A7 AE TR HEAY H I Bz ik <
SIEIN 7751 B o0 S - 1 0 )9 A
TR, R AR S AR T RIB M R E H SR
AT L0 E N ST TSLP JE ) X T fE AL L R
RSB TT A 6 T AR EE N SfTSLP J5 35
Fr B RO SR B A SE D] JSORY,, 38 3 RN e RO
FR RS PRI 2 F AU TORE AR S is e, ELHENIR

Bl g g FIX AL T 5" M FL X -200~+25 nt XILH , iX
PERTE M IR B 2 S R 45 B R

Ja S TR SRR LR . o R sl T, R “FE
SN H e SO FE S RNA RA G RS
LS /N DNA P FINY B SR AR E i 5 ke
R Y S R 1 R G S R DL e L A i £
A G ik PR R 35 1 A ) At LA AR e S
P R G B A AR — 43 . TSLP &9 iE S5 ]
2 NF-kB. 22 2 5 5 AL 8 1 it (mitogen-activated
protein kinases, MAPK) %5 Z Mg 72 1, 5 B sk
FEZIEFET UTSLPJF 8hFIX . sfTSLP7E C A bt X 3,
o5 IFTSLP Y & LR P9 5E & & . (HaHrHA
A FE bR, & IS N TSLP JE R R (R 43 M — 2K
X ERS STSLP 5 IFTSLP [i] -3 i B A4 5 BR 5T %,
MR F AT S 3 X, 53X 3278 TSLP
5 ofTSLP "I REA & 5 AR G SRR854

A HE SETSLP Ji 8l 1 X O B Mg 5 ook,
S T R DR, AR & 3R sfTSLP J& 3l X A7 7E
SP1/SP3.SPI1/SPIB . TCF3 ETS1 % £ fh#% 5% [H 14
B o XA GV 2R R SR 1 g
FAAF, Martin Mena 281" % B0 sfTSLP 315 %2 111 &
AW it R 3 5 8 32 AR -y (peroxisome proliferator
activated receptor-y, PPAR-v) ¥ 7 , - 1o fe 58 It
DUVERIE T PPAR-y#EYIRE I 5 sfTSLP i3 2l F-IX.
GhGr, J SfTSLP SR W SR T IR 22— e
THRERMEE T 1(SP) S 52 MU he, AR
R IR SP1 RE I 2 BRI A 5TE 20 B v TSLP 1Y
FE3k, SPI1 A1 SPIB J& ETS MV 5 6 4% 5% 1 1) i
B ETS 8 AL RSP I ETS 8503, KA S e 1
DNA 256, 768 #E 1 B Ik 40 & 7 o A rh s 2
[H23k . SPIB 1] L5 MAPK ik i 51 4% & L[]
RIEMER . MAPK &3 K8 (55 1, EAE B R
B 22 ELAG Z R E T A 28 5T (3] n 4
TR ) 15 3 2P R RBR 1R  E 1Y
HEH,

P A5 2 12 i v, sFTSLP BE S 6l 1FTSLP
M35 . A WF5E 3 W R A2 6155 & 12 s o 1IFTSLP 36
KZ MAPK AR M%), ITSLP 5N % Ak M
DA ] A g P 4 32 10 IS [ P v 25 2% DD AR
Koo TITE AR R Y/ UM AR 76 rp | sfTSLP 8¢
TIEBH T LI 3 300 461 9% i 50 B ERK 172 1 p38 114
iR Ak B it J5S FL L B2 AU, TR) B 90 71 1ETSLP A4 6t 14
STATS BEIR Ak , DA TIT 0. 25 410 1 Jii Y6 3 e v Th2 AH
S0 i PR -0 77 A R ICTSLP 4 33 98055 28 2 s
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UTSLP 7553 1Y /IH b Bz FR BRI | B AT A g S i
PE . X SfTSLP 5 MAPK i 72 % U A 56, IF:
Al BN MR BT R

AT T sfTSLP Ji7 2l F X 8 G R W A
WA ST T G, RIS T T S 2 XA
) Z Tl e T 45 5 o R IE SEBIFIEER I T
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