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c-myc 216GGGTGGG222 B 162TGTaATCcCAGCcTACT17| glycophorin C 159GCtGATGGAAA169
apo.
P 7
BPAGI 248CCCTAAtGC240 alpha cardiac actin 151TgGCGGGTG159 glycophorin C | 266cAcTaTGCCTATCTC280
insulin 248CCCTAATG241 embryonic zeta-globin epsilon globin 296ACACATCctTCA286
| 179GGGAGGcTGaGG190
insulin 248CCCTAATG241 PAI-2 68TGACCTCA 61 PAI-2 21CAAAAGAC28
insulin receptor 215GGGGtGGGG223 thyroglobulin 121ACTAAAAALACAI132 beta-globin 78CTCaTATCT86
Apolipoprotein B 178CACAGGAAI185 EGFR 62CAAGTGS7 gamma globin 225TGGGTC230
IL-4 52TgAACTCATTTTCtt38 involucrin 192TGCCTCA186 Ka- 166GAAATgtAAAGT177
beta-globin 217GGTGGGG223 involucrin 106TGAAACC112 APRT 230GaCCCACC223
Apo-All 234CTCcCCtCacCCCCCACCCC2 . . Rh50 79AGTCCTTT72
s involucrin 108TcaCCATTTCA98
apolipoprotein E 223CCCCACCcC215 estrogen receptor beta| 91TGGcCAGGCTGGTg 78
EGF receptor 238ATCCCTCCcC229 alpha-spectrin 184GCTGAGgCA192
insulin 195TcCtGCCTCAGCC183
GSTP1 192TGeCTCAGC184
thromboxane synthase 232GCTGAGATCg241
s OLI-D S6ATCtGCCTGcCT 45
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>\ s
GGCAT|IGGTGGCTCACA|ICCTATAATCCCAGCACTTTCAGAGGCCCAGGCAGIGCAGATCACTTIGAGGTCAGGAGTTCGACACCA

GCCTGGCCAACAAGGTGAAATGGTGAAACCICCGGCTTTA CTAAAAATACAAAAATTAGCTGGGCATGGTGGCGGGTGCC
TAATCCCAGCTACTIGGGAGGCTGAGGCAGGAGAATAGCTTGAACCTGGGAGATGGAGGTTGCAGTGAIGCTGAGATCGICACC

ACTGCACTCCAGCCTGGGCGACAGAGCAAGACTC

>\ Lz (reverse)

GAGTCTTGCTCTGTCGCCCAGGCTGGAGTGCAGTGGTGCGATCTCAGCTCACTGCAACCTCCATCTCCCAGGTTCAAGCTATT

CTCCTGCCTCAIGCCTCCCAGTAGCTGGGATTACAGGCACCCGCCACCATGCCCAGCTAATTTTTGTATTTTTAGTAAAGCCGG

[GGTTTJACCATTTCACCTTGTITGGCCAGGCTGGTGITAGAACTCCTGACTAAAGTGATCTGCCTGCCTIGGGCCTCTGAAAGTGC
TGGGATTATAGGTGTGAGCCACCATGCC

>t s

GGCACATATACACCATGGAATACTAGGCAGCCATAAAAAGAAAATGAGTTCATGTCCTTTGTAGGGACATGGATGAAGCTAG
AAACCATCATTCTCAGCAAA|CTATCGCAAGGIACAAAAAACCAAACACCGICATGTTCTCACTCATAGGTGGGAACTGAACAAT
GAGAACA|CTITGGACACAGGAAGGGGAJACATCACACACCGGGGCCTIGTTGTGGGGTGGGGGGTGAGGGGAGGGATAGCATT

AGGGGATATACCTAATGCTAAATGACGAGTTAATGGGTACAGCACACCAACATGGCACATGTATACATATGTAACAAACCTG
CTCGTTGTGCACATGTACCCTAAAACTTAAAGTATAATAA

>¢ .as (reverse)

TTATTATACTTTAAGTTTTAGGGTACATGTGCACAACGAGCAGGTTTGTTACATATGTATACATGTGCCATGTTGGTGTGCTGT
ACCCATTAACTCGTCATTTAGCATTAGGTATATCICCCTAATGCTATCCCTCCCCTCACCCCCCACCCJACAACAGGCCCCGGT
GTGTGATGTTCCCCTTCCTGTGTCCAAGTGTTCTCATTGTTICAGTTCCCACCTATGAGTGAGAACATGCGGTGTTTGGTTTTTT
GTCCTTGCGATAGTTTGCTGAGAATGATGGTTTCTAGCTTCATCCATGTCCCTA|[CAAAGGACATGAACTCATTTTCTTTTTATG|
[GIcTGCCTAGTATTCCATGGTGTATATGTGCC
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Abstract

To identify possible regulatory elements in the intronic regions of human coagulation
factor VIII (hFVII) gene, the non-coding sequences of this gene were compared to a
selected parts of human factor IX (hFIX) intron-1 sequences whose regulatory functions
had been suggested previously. With this aim, seven overlapping fragments of hFIX
intron-1 were separately compared to the whole sequences taken from 25 introns of
hFVIII gene. This comparative study has resulted in detection of several repeated
sequences within hFVIII intronic regions, varying in size from 50 to 350 base pairs that
are homologues to that of the hFIX-derived sequences. The detected elements show
more than 74% homology to that of the sequences taken from hFIX gene. Although it is
not possible to show a direct correlation between the numbers of repeated elements
found in each intron and the intron length. However it seems that the distribution pattern
and the number of repeated elements among hFVIII introns and within each intron are
not random. In other word, the results show that the numbers of repeats in the first and
last introns in the gene are higher than those of other internal introns. Reverse direction
of a number neighboring elements in some of the introns may lead to the formation of
stem-loop structures that might be effective in the stability of the hFVIII mRNA
precursor. A survey within the 5'- and 3'-untranslated regions of the hFVIII gene
detected a common sequence which is repeated in each region. Comparison of the
repeated elements to the major repeated elements in human genome shows that the
detected elements belong to sub-families of retrotransposon-derived elements, known as
Alu sequences. Further sequence analysis of the repeated elements indicates in the
presence of many short sequences with the potential of transcription-factor binding
activity that supports the regulatory function of the repeated elemnts found in the
hFVIII intronic regions. Experimental analysis of the detected sequences to examine
their potential regulatory function on a candidate reporter gene is the next step to this
work.

Keywords: human coagulation factors VIII & IX gene, noncoding regions, gene
regulation, repetitive elements, intron.
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