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Abstract
Zinc finger protein, one of the most important transcription factors, plays an essential role in regulating gene expression. C2H2

type zinc protein with KRAB domain contains two parts, one is C2H2 zinc finger motif which is use to binding to the DNA,
while the other is KRAB associated box which mostly performs as a transcription repressor. In this study, we report the cloning
and characterization of a novel splice variant of the human ZNF300 gene (ZNF300-B). The ZNF300-B gene cDNA is
2293 bp in length, encoding a putative protein with 619 amino acid residues. ZNF300-B gene is mapped to chromosome
5q32–5q33 with seven exons. Reverse transcription polymerase chain reaction (RT-PCR) analysis showed that ZNF300-B
and ZNF-300 were expressed highly in human testis.
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Introduction

Zinc finger protein which belongs to a protein

superfamily is one of the most important DNA

sequence-specific transcription regulators and plays

an essential role in transcriptional controlling genes

expression (Collins et al. 2001; Wu et al. 2001).

Generally, this protein contains two motifs, one is

DNA-binding domain and the other is transcriptional

activation or repression domain (Medugno et al.

2005).

According to the conserved DNA-binding domain,

the Zinc finger protein family can be divide into

several types including C2H2 type, C3H type, C4 type,

glucocorticoid receptor, GATA-1 type, GAL4 type,

and LIM family (Wu et al. 2001; Yin et al. 2006).

Among them, C2H2 type zinc finger protein is

regarded as one of the largest subfamily of nucleic

acid binding proteins (Dai et al. 2003; Gou et al.

2004). The C2H2 zinc finger motif consists of two

cycteine and two histidine residues, and is defined

with the consensus sequence of F–X–C–X(2–4)–

C–X3–F–X5–F–X2–H–X(3,4)–H, where F rep-

resents a hydrophobic residue and X represents any

amino acid, each finger unit often repeats several times

(Pecasse et al. 1986; Li et al. 1999; Urrutia 2003).

The zinc ion binding C2H2 type zinc finger motif

initially found in the Krüppel gene of Drosophlia

(Preiss et al. 1985) and TF III A transcription factor

of Xenopus laevis (Miller et al. 1985). A Zn2þ can

connect with the two cycteine and two histidine

residues and the domain folds as a finger which can

interact with the DNA, thus C2H2 motifs function as

the DNA-binding domains (Pavletich and Pabo 1991;
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Theunissen et al. 1992; Grondin et al. 1997; Urrutia

2003).

KRAB domain which acts as the transcriptional

repressor can be found in about one-third of the

human C2H2 zinc finger proteins, and locates at the

amino-terminal end of this protein (Collins et al.

2001). A part of the KRAB motifs consist of A and

B boxes, the A box plays a key role in repression by

protein–protein interacting with the co-repressors,

and the B box enhances repression effect although

the mechanisms are unknown (Vissing et al. 1995;

Urrutia 2003; Hering et al. 2004).

Here we report on the molecular cloning and

characterization a novel splice variant of human

ZNF300 gene. The ZNF300-B gene, which contains a

KRAB A þ B box and 12 C2H2 zinc finger motifs, is

highly expressed in the human testis while ZNF300 is

mainly expressed in heart, skeletal muscle, and brain

(Gou et al. 2004).

Materials and methods

Cloning and sequencing of ZNF300-B cDNA

A cDNA library was constructed using human fetal

brain mRNA purchased from Clontech. The modified

pBluescript II SK (þ) vector was constructed by

introducing 2 Sf i I recognition sites. After Sf i I

digestion, cDNAs greater than 500 bp were ligated

into the Sf i I A and Sf i I B sites of pBluescript II SK

(þ) vector. Double-strand cDNAs were prepared with

a SMARTe PCR cDNA Synthesis Kit following

manufacturer’s instructions.

Sequence analysis and chromosomal location

DNA sequence and putative protein sequence

homology searches and comparisons were carried

out using the BLAST tool at the National Center

for Biotechnology Information (NCBI, http://

www.ncbi.nln.nih.gov/BLAST). Multiple sequence

Figure 1. Protein sequence alignment of human ZNF300-B with ZNF300 (AAI17249, from Homo sapiens), ZNF630 (AAI12140, from

Homo sapiens), and ZNF182 (AAI14101, from Bos taurus). Conserved amino acids are shaded.
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alignment analysis was performed by GeneDoc

program (http://www.psc.edu/biomed/genedoc/).

A BLAST-N search against the human genome was

performed to locate the chromosomal mapping of

ZNF300-B. Relative analysis softwares include Gene

Runner, Primer Premier5.0 et al.

Reverse transcription PCR

One human multiple tissue cDNA (MTC) panel

(Clontech) were used as PCR template according to

the manufacturer’s protocol. The primers of ZNF300-

B gene were shown as follows: sense primer (50-TCT-

GCATGACTTGTCCTGGGA-30, corresponding to

nucleotides 165–185) and antisense primer (50-CTG-

CAGCTGACCATCACCTTGAC-30, corresponding

to nucleotides 665–687). Twenty-four cycles (for

GAPD) or 36 cycles (for ZNF300-B) of amplifications

(30 s at 948C, 30 s at 658C, 1 min at 748C) were

performed using Taqplus polymerase (Sangon) in a

volume of 50ml. The PCR products were then

resolved on 1.5% metaphor agarose.

Result and discussion

Cloning and sequence analysis of the ZNF300-B gene

A human fetal brain cDNA library was constructed in

the lab. By large-scale sequencing, we cloned a novel

splice variant of human ZNF300 gene (ZNF300-B).

The cDNA length is 2293 bp, containing an open

reading frame from nucleotide 238 to 2097 bp,

encoding a 619 amino acids predicted protein. The

molecular mass of putative protein is 67.3 kDa. The

sequence start codon (ATG) and stop codon (TAA) was

found at the position 238–240 and 2095–2097 bp,

respectively. In the N-terminal region, there is a KARB

domian with A and B boxes. Meanwhile, the C-terminal

is conserved with 12 C2H2 zinc finger motifs. Amino

acids alignment was showed in Figure 1. The region

spanning between amino acids residues 19 and 94 of

ZNF300-B shows homology to the KRAB domain of

other zinc finger proteins. The amino acids sequence

reveals that ZNF300-B contains 12 C2H2 zinc finger

motifs, and consistent with the consensus sequence

Cys–X(2–4)–Cys–X12–His–X(3–5)–His.

Chromosome location of the ZNF300-B gene

By searching the human genome database, the

ZNF300-B gene was located in contig NT_029289.10.

The comparison result showed that the ZNF300-B

gene located on the human chromsome 5q32–33

spanning about 9.6 kb of human genomic DNA

(Figure 2). ZNF300-B gene has seven exons and six

introns, while ZNF300 gene has six exons. The 17

amino acids encoded by the third exon containing the

start codon (ATG) and party of the fourth exon in

ZNF300-B, were absent in ZNF300 (Figure 3). All the

sequences at the exon– intron junction were in

consensus with the AG–GT rule, except one variant

nucleotide, which is underlined in Table I.

Figure 2. Genomic structure of human ZNF300-B gene.

Figure 3. Sequence analysis of the alternative splicing of ZNF300. Boxed nucleotides represent the 55 bp exon of ZNF300-B. The sequences

at exon–intron junctions were consistent with the AG–GT consensus (showed in black).
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Tissue distribution of the ZNF300-B gene

Reverse transcription RCR analysis was performed

with the human multiple tissue cDNA (MTC) panel

(Clontech), to investigate the expression pattern of

ZNF300-B gene. The expected size of PCR product

was 520 bp. While with the same primers, ZNF300

was detected of 460 bp. The ZNF300-B expressed at a

high levels in testis (Figure 4). The result indicates

that ZNF300-B might play an essential role during

meiosis and spermatogenesis. Further study will focus

on the function and the structure of the ZNF300-B

gene in human.
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Figure 4. Reverse transcription PCR analysis of theZNF300-B cDNA with human tissues. GAPD was used as a control. 1, Blood; 2, colon; 3,

small intestine; 4: ovary; 5, testis; 6, prostate; 7, thymus; 8, spleen; 9, pancreas; 10, kidney; 11, skeletal muscle; 12, liver; 13, Lung; 14, placenta;

15, brain; 16, heart; M, marker.

Table I. Nucleotide sequence of the exon–intron junctions of the ZNF300-B gene. The intron sequence is shown in lowercase and the exon

sequence in uppercase letters. Invariant nucleotide (ag/gt) are in black. Variant nucleotide (ga) is underlined.

30 Splice acceptor Exon Size (bp) 50 Splice donor Intro Size (bp)

1 88 GTGCGGTGAAGGgtgagtctgtgg 1 726

gtttccttccagATGTTTTGATAC 2 114 AAAATTTACCAGgtatttaccttc 2 480

atcatattatagGTACAAGAGGAG 3 55 GCTGAGACTTCTgtaaggctcaaa 3 146

ttgctttttcagTCATCTGGCCTT 4 42 ATGAAGTCCCAGgtgagttgcttt 4 4586

ttactattacagGGGTTAGTATCA 5 127 TGGTCTCAATGGgtaaggatggct 5 243

tctgtttaatagGGTATCCAGTTT 6 123 TGGGAGACAAGGgaagtgaaatat 6 1087

ttcttcttttagACAGGAAGAGTA 7 1746 ACATTTTTAATA—

Molecular cloning and characterization of a novel splice variant of human ZNF300 gene 315


