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Study on the genome structure of human telomeric repeat binding factor 1 and its pseudogenes
SUN Jie, HUANG He, SONG Huai-dong. et al (The First Affiliated Hospital, College of Medicine, Zhejiang
Universitys Hangzhou 310003, China)

[Abstract] Objective: To determine the genome structure of human telomeric repeat binding factor 1 (T ERF1)
and its pseudogenes. Methods: Sequences were obtained from GenBank and analyzed using the BLAST program
and other relevant biology program (Sequencher, DNA Strider and Autoassembler,etc) to determine the genome
and pseudogenome structure of TERF1. PCR and sequencing were performed to verify the results. Results:
TERF1 gene,which mapped to 8q13 was divided into 10 exons. It had four processed pseudogenes located on chro-
mosome 13, 18, 21 and X respectively (WT'ERF1-13, VT'ERF1-18, VT ERF1-21 and YT ERF1-X). They were en-
tire intronless TERF1 genes which lacked some exons. Three homologous fragments of at least 60 kb on the flank-
ing region of YT ERF1-13, YTERF1-18 and YT ERF1-21, respectively were noted. Conclusion: TERF1 gene has
10 exons. It has four processed pseudogenes which are located on chromosome 13, 18, 21, and X, respectively.

Large homologous fragments that belong to the recently duplicated segments are transchromosomal duplications.
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Table 1 Primers used for amplifying exons and pseu-

dogenes of TERF'1

Length of
Primer Primer sequence (5'-3") amplicons
(bp)

exonl GGGATTCGAACAAAGTTCAGC 689
AGACTGGCGGCAAATTCAAC

exon2 TATGCACCAGACACTTGTAGGC 285
TTACTCAACAAACCACACAGTGG

exon3 CAAGAAGAGTACCTAGCACATAGTATACAC 376
ACCAAAGGTCAAATTTCTGAAGAG

exon4 CTCAACAGAGGATTTCAGACTTACCTG 382
AGGTGTAAGCTACTGCGTCCAGC

exonb TGAGGAGAGGCCAGAAGAAGTC 464
CACACCTTTCTACAAAACCACAATG

exon6 AAAGACCACCTTCGTAACGCTG 505
TGCACAAGTCATGAAATAACTCTACAG

exon? TGCTTGACTACACCATTAATTATGC 430
TTGGGCTAACTAGGACCCTGAG

exon8 GGACACATCAATTCTCCCCTTC 205
TTTACCTGTTTTCCATTGCCTTAC

exon9 CTTTAATGTCCATAAGCGTTATTCG 318
TGATCTTTGCACTATACCATACTGC

exonl0 ACCCTCATTAATTGATGGTCACAG 451
GAAATGTTTAGAGAAGTCTTCCGTC

YTERF1-13 CCATGGGTCCTCAGGTTAATAG 998
GGGAAACTGGTCTAAAATACTACTGC

YTERF1-18 TCACCGTTTTAGCCGGGATG 1708
AGCTGACAAACCTGCCCATG

YTERF1-21 GTGAAAGGAAGTGGCAACATGTG 1635
GTCCGGTTGTTGAATTTATAATTCCC

YTERF1-X  CTGTTCAGCTGCTGATAACATCTG 506

ATTGAACCCCAAATCATCAGG

PCR 25 pl, :
10 mmol/L Tris-HCI (pH 9. 0), 10 mmol/L
KCI, 10 mmol/L (NH, ),SO,. 2 mmol/L
MgCl,, 0. 2 mmol/LL dNTPs, 0.1%
X-100,200 pmol .50 ng DNA 1.5

Triton

U Taq (Taq plus polymerase,
Do : 94 C 30 s,
exon 2Z2.exon 7.exon 9 exon
10 55C, exon l,exon 3.exon 6.exon 8§,
YTERF1-13.YTERF1-21 VTERF1-X
56 C, exons 58 C, exon 4 60 C,
YTERF1-18 65C; 45 s,
72C 1 min, 32~35 . PCR PE
9600 PCR .
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Fig. 1 The structures of TERF1 genome and its pseudogenes

A': The structure of TERF1 genome. Exons are represented by numbered boxes, introns by solid lines, sizes of

exon 1~10 is 332,96,122,87,150,113,60,92,104,1532 bp respectively; introns’ sizes (bp) were shown below;

B: The structure of WTERF1-13, 18 and 21. la was long as about 271 bp; C: The structure of YT ERF1-X, 1b

was long as about 296 bp
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Fig. 2 PCR amplicons from the 10 exons of TERF1 gene
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Fig. 4 Large homologous fragments on chromosome
13,18-contig and 21-contig, which contain the
pseudogenes of TERF1

Contigs of the chromosomes are shown as black lines;

the length of the correspond contig is shown on the

right. The homologous fragments are shown as black
bars, their length is indicated by the numbers above,
their location on the contigs is indicated approximatly
by the numbers at the initial or terminal sites. The

white lines on the bar demonstrate the TERF1 pseudo-
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