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Preliminary Identification and Characterization of Human

Ska2 Core Promoter Region

Ai Qing'?, Weng Huali'?, Zhang Ying'?, Liu Zhu'?, Wang Yitao'?, Li Yi'?,
12%

Zhu Huifang'?, Zhang Chundong'**, Bu Youquan

(‘Department of Biochemistry and Molecular Biology, Chongging Medical University, Chongqing 400016, China;
*Molecular Medicine and Cancer Research Center, Chongqing Medical University, Chongqing 400016, China)

Abstract Ska?2 (spindle and KT associated 2), also known as FAM33A4 (family with sequence similarity
33, member A), is a recently discovered novel gene involved in both cell cycle regulation and tumorigenesis. The
molecular regulatory mechanism of its expression, however, remains unclear. We have previously identified its
main promoter region, thus the present study was designed to further identify and characterize its core promoter
region. PCR was used to make five different deletion mutants of Ska2 promoter reporter. Either or both of the two
potential NF-Y binding sites were mutated to make three Ska2 mutant promoter reporters using PCR based site-
directed mutagenesis. Dual luciferase reporter assay was used to determine promoter reporter activity. The results
of promoter activity analysis showed that the five deletion mutants showed significant promoter activity, and site-
directed mutagenesis of either or both NF-Y binding sites resulted in decreased promoter activity. Additionally,

ectopic overexpression of NF-Y enhanced the Ska2 promoter activity. Taken together, our results suggested that the
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core promoter region of Ska2 gene is mainly located in a 80 bp region and NF-Y might play an important role in the

transcriptional regulation of Ska2 gene.
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R1 Ska2ZE B FIREZEFREAMRAFE R REEGZERSIY

Table 1 Primers of the Ska2 gene promoter reporter constructs and mutant constructions

AR Gk B

Name of constructs Primer sequences Template

Ska2-P638 PRR11-PF562-2: 5'-CTA GGC TAG CGG GAG GGA GGG AAT AAA GAG AAC-3' Ska2-P2056
PRRI11-PR2617-2: 5'-GGG GTA CCT CAT CCC GCA CAG TAT TAG GC-3'

Ska2-P474 PRR11-PF1483: 5-GTA CTA GCA CGG AGG GCC TCC ATT G-3' Ska2-P688
pGL3b-mutationF: 5'-GCT AGC CCG GGC TCG AGA TCT GCG ATC T-3'

Ska2-P436 PRRI11-PF1521: 5'-CAA CAT CTC GCA CTC ATT GGC TCC T-3' Ska2-P688
pGL3b-mutationF: 5'-GCT AGC CCG GGC TCG AGA TCT GCG ATC T-3'

Ska2-P211 pGL3b-mutationR: 5'-GGT ACC TAT CGA TAG AGA AAT GTT CTG GC-3' Ska2-P474
PRRI11-PR1693: 5-AGT AGA GAG GAG GGG GCA GCC AAT G-3'

Ska2-P80 pGL3b-mutationR: 5'-GGT ACC TAT CGA TAG AGA AAT GTT CTG GC-3' Ska2-P436
PRR11-PR1600: 5-GTG TCT CAT GCA GAG GGG CGT TAC C-3'

Ska2-P80-mNFY1 PRRI11-PF-mNFYla: 5-CTC CTC CGT TCC ACC GGC TCC CGC C-3' Ska2-P80
PRR1I-PR-mNFYla: 5-TCT AGG AGT GCG AGA TGT TG-3'

Ska2-P80-mNFY2 PRR11-PF-mNFY2a: 5-TTC AGA GAC TGG GTAACG CCC CTC T-3' Ska2-P380

Ska2-P80-mNFY 1+2

PRR11-PR-mNFY2a: 5-GGG CGG GAG CCG GTG GAA CGG AGG A-3'
PRR11-PF-mNFY2a: 5-TTC AGA GAC TGG GTAACG CCC CTC T-3'

Ska2-P80-mNFY'1

PRRI11-PR-mNFY2a: 5'-GGG CGG GAG CCG GTG GAA CGG AGG A-3'

TR TAR

The mutant sequences are underlined.

e

xonl

Luc| P688

Luc| P474
P211
[Luc] pa3e6

P80

GTCTCATGCAGAGGGGCGTTACCCAGTCT  CCAAT GGGCGGGAGCCGGTGGAACGGAGGAG CCAAT GAGTGCGAGATGTTG

Ska2 (¥ SR U7 R LA SRR, NF-Y &5 607 i DUBFE 475 80 bpiI% L 3 1P A1 s AR R 77, JErPNE-Y 4545 67 mi 7471 LU T Rl 2e

TNo

The transcriptional start site of Ska2 gene is shown as arrow. NF-Y binding sites are shown as filled oval. The sequence of Ska2 core promoter is shown

at the lower panel and that of NF-Y binding sites are underlined.

Bl Ska2E R B FREEERTIMRADETEE

Fig.1 Schematic diagram of the Ska2 gene promoter reporter constructs
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M: 2 000 bp DNA ladder; 1: Ska2-P688; 2: Ska2-P474; 3: Ska2-P436; 4: Ska2-P211; 5: Ska2-P80.
E2 Ska2FFEsnFREEEEHLHRTIMBRABPCRIRELEE
Fig.2 Identification of the Ska2 gene promoter luciferase reporter by PCR

W
(=]
1

[N
(%
T
=

33
(=]
T

—_ —_
o W
T T

Folds of pGL3-basic

W
T

—=— 1 1

HH

HH

HH

(=3

3
A\
Qb‘

) Cboo
4 P S
Q@\) %\(& %\(&

A HE R F AR S pRL-TKIBFIN e e NHI29941 U 22 o 96 RARGAERGIN S WA RL L T3R8 25 o IR B 7 Mo & B ALK 5 pGL3-basic

P AL o S5 AR R 3N B AT S P B b 22

H1299 cells were transiently co-transfected in triplicate in 12-well plates with the indicated luciferase reporter constructs, the Renilla luciferase

reporter plasmid (pRL-TK). The luciferase activities were measured as described in “Materials and Methods”. Promoter activities were shown as folds

induction compared with the activity of cells transfected with the pGL3-basic vector. The results are presented as the mean+S.D. of triplicates from a

representative experiment.

B3 Ska2BFBHFIEES

Fig.3 Luciferase assay of the Ska2 gene promoter reporter constructs
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H1299 cells were transiently co-transfected in triplicate in 12-well plates with the indicated luciferase reporter constructs, the Renilla luciferase reporter

plasmid (pRL-TK), and NF-Y plasmid. The luciferase activities were measured as described in “Materials and Methods”. Promoter activities are shown

as folds induction compared with the activity of cells transfected with the pGL3-basic vector. The results are presented as the mean+SD of triplicates

from a representative experiment.

El4 Ska2-P80 NF-YZRE{REI BT il £
Fig.4 Luciferase assay of the Ska2-P80 promoter reporter with mutated NF-Y binding sites
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