
,i

/, /
_'_ ' i_ !.,. j __P, _.S_/ :-_ .,-. _. . /

. , i DOEIER1611 52--TI

PROGRESS REPORT ON GRANT No. DE-FG03-91ER61152

Pl" Jerzy Jurka, Ph.D.

Address: Linus Pauling Institute of Science and Medicine.
440 Page Mill Road, Palo Alto CA 94306
Tel. (4t5)327 4064

Aug. 28, 1991

The effective starting date of this grant was May 15. In the first
three months of this project we focused primarily on organizational
and technical aspects of our research which included:

(1) organization of the database of repeats in primates;
(2) preparation of software for rapid and sensitive search of novel

repetitive elements in GenBank;
(3) purchase and installation of the Sun workstation;
(4) research on the mammal-specific MAR1 family of repetitive

elements (to be communicated in October).

Ad. 1.

The funding of this project was originally uncertain as doubts have
been raised whether more novel repeats can still be discovered in
the existing sequence data. Therefore, in the interim period I have
initiated a collaborative research with an experimental team from
Wayne State University in Detroit. As a result of this joint effort,
eleven novel families of repetitive elements have been discovered in
the human genome and submitted for publication last April, prior to
the effective date of this grant. These eleven families together with
the additional 6 families reported in 1990 (Jurka, NAR 18" 137) have
been taken as a starting set for the database of repetitive elements
from primates (see the Appendix). Currently, we have compiled 35
non-viral repetitive elements and 9 long terminal repeats (LTRs)
from the endogenous retreviruses (LTRs are also known to be
interspersed in the human genome). The compilation of the remaining
few repeats is more time-consuming since most of them are poorly
defined. Sometimes a mosaic of several different repeats has been
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• reported as a novel repeat. In such cases the sequences have to be
re-analyzed to obtain valid data.

The work on the database of repeats is performed by myself with
invaluable technical assistance from Jolanta Walichiewicz whos

effort is paid in part from the re-budgeted consulting and travel
money. Since the starting date of the grant (May 15) she spent over
one month on this project.(15% of her net' annual salary has been
budgeted to the grant). My contribution exceeded the budgeted 10% of
my assignment. However, prompt organization of the existing data is
essential before we start search for unknown repeats, lt should also
be pointed out that the database of well-defined repeats is
indispensable for researchers involved in the Human Genome Project.

Ad. 2
The database of repeats is a set of "complex" repeats. In the genome
the "complex" repeats are often flanked by "simple" repeats like
poly[A] poly[GrT], poly[AGC]. Minisatellites can also be considered
"simple". The simple sequences are quite abundant and need to be
treated separately. A computationally efficient definition of such
sequences has been worked out, so that they can be efficiently
identified and separated from "complex" sequences. The simple
sequences are defined as the sequences with a low information
content, i.e. they can be encoded in a small number of bits.
Consequently, the well-developed technology of data compression
has been applied to develop programs that identify simple sequences.
The statistical significance values in the standard Neyman-Pearson
hypothesis testing framework were developed for both sequence
simplicity and relative sequence simplicity (relative - in
comparison to other sequences). The random variable considered in
these tests is the information content (encoding length) of the
sequences. The significance test is based on certain bounds on the
probability distribution of information content. The bounds were
obtained by applying the Markov inequality.

A program named SMPL for the identification of simple DNA
sequences, has been designed and implemented in the C++
programming language. SMPL has been adapted to efficiently compute
and report the significance values.

The currently available computer tools for rapid similarity searches
may be somewhat faster than SMPL but lack the sensitivity needed



" for our specific research project and require much more direct
time-consuming output verification.

Preliminary communication of this work has been presented:
Discovering Simple DNA Sequences, A. Milosavljevic and J. Jurka,
Workshop on AI Approaches to Classification and Pattern
Recognition in Molecular Biology, Anaheim, July 16. This work was
also informally discussed during the Fourth Annual Workshop on
Computational Learning Theory held at UC Santa Cruz on Aug. 5-7,
1991. A full paper will be prepared after completion of our testing
procedures later this year..

This work was performed by Aleksandar Milosavljevic and
supervised by the PI. Dr Milosavljevic derives 50% of his salary
from the grant.

Ad. 3.

Last JuLy, we bgught and installed a new SUN SLC desktop
sparcstation which is equipped with 12 MB in system memory. We
also bought a 660 MB hard drive from Parity System to expand our
data storage capacity. The system is expected to be fully
operational by September in time for the new GenBank Release. The
system is implemented by Sherman Yang who derives 10% of his net
salary from the grant.

Ad 4.

Most families of short interspersed repeats (SINES) from mammals
are confined to individual mammalian lineages. There is, however,
one such family which appears to be present in most, if not all,
mammalian lineages. This family, referred to as MAR1, was first
discovered in the genomic DNA adjacent to an integrated hepatitis B
virus from human hepatocellular carcinoma tissue. By number, it is
the second most abundant family of SINES in the human genome. Due
to the potential importance of this family for our understanding of
the mammalian world we commenced a study on classification,
distribution, abundance and evolution of these repeats in different
mammals. Preliminary work will be communicated in October and a
full paper will be submitted later this year. The study is performed
by Jerzy Jurka.
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;DATABASE OF REPEATS FROM PRIMATES
;ID ALF

;DF HUMAN ALPHA REPETITIVE DNA - A CONSENSUS;AC

;KW

;OS HUMAN (HOMO SAPIENS).

;OC EUKARYOTA; METAZOA; CHORDATA; VERTEBRATA; TETRAPODA; MAM_LIA;;OC EUTHERIA;PRIMATES.
;RN [1]

;RA VISSEL, B. AND CHOO,K.H.

;RL NUCLEIC ACIDS RESEARCH 15,6751-6752 (1987);DR [i]
ALF

AATTCTCAGTAACTTCCTTGTGTTGTGTGTATTCAACTCACAGAGTTGAACGATCCTTTACACAGAGCAG

ACTTGAAACACTCTTTTTGTGGAATTTGCAAGTGGAGATTTCAGCCGCTTTGAGGTCAATGGTAGAATAG
_iDA_TA_TCCTATAGAAACTAGACAGAAT 1

;DF HUMAN ALU INTERSPERSED REPETITIVE SEQUENCE - CONSENSUS;OS HUMAN (HOMO SAPIENS).

;OC EUKARYOTA; METAZOA;CHORDATA; VERTEBRATA; TETRAPODA; MAMMALIA;;OC EUTHERIA;PRIMATES. -
;RN El]

;RA JURKA, J. , SMITH, T.

;RL PROC.NATL.ACAD.SCI. USA 85:4775-4778(1988).;DR [i]
ALU

GGCCGGGCGCGGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGCGGGCGGATCACCTGAGG
TCAGGAGTTCGAGACCAGCCTGGCCAACATGGTGAAACCCCGTCTCTACTAAAAATACAAAAATTAGCCG

GGCGTGGTGGCGCGCGCCTGTAATCCCAGCTACTCGGGAGGCTGAGGCAGGAGAATCGCTTGAACCCGGG

AGGCGGAGGTTGCAGTGAGCCGAGATCGCGCCACTGCACTCCAGCCTGGGCGACAGAGCGAGACTCCGTC

;DF HUMAN L1 INTERSPERSED REPETITIVE SEQUENCE
;OS HUMAN (HOMO SAPIENS).

;OC EUKARYOTA; METAZOA; CHORDATA; VERTEBRATA; TETRAPODA; MAMMALIA;;OC EUTHERIA;PRIMATES.
;RN [1]

;RA HATTORI, M. , HIDAKA, S. ,SAKAKI, y.

;RL NUCLEIC ACIDS RESEARCH 13:7813-7827(1985)

;DR POSITIONS 67089 73228 GENBANK LOCUS HUMHBBLI

GGCGGTGGAGCCAAGATGACCGAATAGGAACAGCTCCAGTCTATAGCTCCCATCGTGAGTGACGCAGAAG

ACGGGTGATTTCTGCATTTCCAACTGAGGTACCAGGTTCATCTCACAGGGAAGTGCCAGGCAGTGGGTGC

AGGACAGTAGTGCAGTGCACTGTGCATGAGCCGAAGCAGGGCGAGGCATCACCTCACCCGGGAAGCACAA
GGGGTCAGGGAATTCCCTTTCCTAGTCAAAGAAAAGGGTGACAGATGGCACCTGGAAAATCGGGTCACTC

CCGCCCTAATACTGCGCTCTTCCAACAAGCTTAACAAATGGCACACCAGGAGATTATATCCCATGCCTGG

CTCAGAGGGTCCTACGCCCATGGAGCCTCGCTCATTGCTAGCACAGCAGTCTGAGGTCAAACTGCAAGGT

GGCAGTGAGGCTGGGGGAGGGGTGCCCACCATTGTCCAGGCTTGAGCAGGTAAACAAAGCCGCCTGGAAG

CTCGAACTGGGTGGAGCCCACCACAGCTCAAGGAGGCCTGCCTGCCTCTGTAGGCTCCACCTCTAGGGGC

AGGGCACAGACAAACAAAAGACAACAAGAACCTCTGCAGACTTAAATGTCCCTGTCTGACAGCTTTGAAG
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AGAGTAGTGGTTCTCCCAGCACATAGCTTCAGATCTGAGAACAGGCAGACTGCCTCCTCAAGTGGGTCCC

TGACCCCCGAGTAGCCTAACTGGGAGGCATCCCCCAGTAGGGCGGACTGACACCTCACATGGCTGGTACT

CCTCTAAGACAAAACTTCCAGAGGAATGATCAGGCAGCAGCATTTGCGGTTCACCAATATCCACTGTTCT
GCAGCCACCGCTGCTGATACCCAGGAAAACAGCATCTGGAGTGGACCTCCAGTAAACTCCAACAGACCTG

CAGCTGAGGGTCCTGACTGTTAGAAGGAAAACTAACAAACAGAAAGGACATCCACACCAAAAACCCATCT

GTACATCACCATCATCAAAGACCAAAGGTAGATAAAACCATAAAGATGGGGAAAAAGCAGAGCAGAAAAA

CTGGACACTCTAAAAATGAGAGTGCCTCTCCTTCTCCAAAGTAACGCAGCTCCTCACCAGCAATGGAACA

AAGCTGGGCAGAGAATGACTTTGACGAGTTGAGAGAGGAAGGCTTCAGAAGATCAAACTACTCCAAGCTA

AAGGAGGAAGTTCGAACAAACGGCAAAGAAGTAAAAAACTTTG_TTAGATGAATGGATAACTA

GAATAACCAATGCACAGAAGTCCTTAAAGGACCTGATGGAGCTGAAAACCAAGGCAGGAGAACTACGTGA

CAAATACACAAGCCTCAGTAACCGATGAGATCAACTGGAAGAAAGGGTATCAATGACGGAAGATGAAATG

AATGAAATGAAGCATGAAGAGAAGTTTAGAGAAAAAAGAATAAAAAGAAACGAACAAAGCCTCCAAGAAA

TATGGGACTATGTGAAAAGACCAAATCTACATCTAATTGGTGTAGCTGAAAGTGATGGGGAGAATGGAAC
CAAGTTGGAAAACACTCTGCAGGATATTATCCAGGAGAACTTCCCCAATCTAGCAAGGCAGCCCAAATTC

ACATTCAGGAAATACAGAGAACGCCACAAAGATACTCCTAGAGAAAAGCAACTCCAAGACACATAACTGA

CAGATTCACCAAAGTTGAAATGAAGGAAAAAATGTTAAGGGCAGCCAGAGAGAAAGGTCGGGTTACCCAC

AAAGGGAAGCCCATCAGACTAACAGCTGATCTATCGGCAGAAACTCTACAAGCCAGAAGAAAGTGGGGGC

CAATATTCAACATTGTTAAAGAAAAGAATTTTCGGCCCAGAATTTCATATCCAGCCAAACTAAGCTTCAT

AAGCATTGGAGAAATAAAATCCTTTACAGACAAGCAAATGCTGAGAGATTTTGTCACCACCAGGCCTGCC
CTACAAGAGCTCCTGAAGGAAGCACTAAACATGGAAAGGAACAACTAGTATCAGCCACTGCAAAAACATG

CCAAATTGTAAACGAC CATCAAGGCTAGGAAGAAACTGCAT CAAGGAGCAAAATAACCAG CTAACAT CAT

AAT GA CAGGAT CAAATT CATACATAACAATACT CA CCTTAAATGTAAATAG GCTAAAT GCT CCAAT TAAA

AGACACAGACTGGCAAATTGGATAAGGAGTCAAGACCCATCTGTCGTTATGTATTCAGGAAACCCATCTC

ACGTGCAGAGACACACATAGGCTCGAAATAAAAGGATGGAGGAATATCTACCAAGCAAATGGAAAACAAA

AAAAGGCAGGGGTTGCAATCCTAGTCTCTGATAAAACAGATTTTAAACCAACAAAGATCAAAAGAGACAA

AGAAGGCCATTACATAATGGCAAAGGGATCTATTCAAGAAGAAGAACTAACTATACTAAATATATATGCA

CCCAATACAGGAGCACCCAGATTCATAAAACAAGTCCTGAGTGACCTACAAAGAGACTTAGATGCCCACA

CAATAATAATGGGAGACTTTAACACCCCACTGTCAACATTAGACAGATCAACGAGACAGAAAGTTAACAA

GGATATCCAGGAATTGGACTCAGCTCTGCACCAAGCAGACCTAATAGACATCTACAGAACTCTCCACCCC

AAATCAACAGAATATACATTCTTTTCAGCACCACACCACACCTATTCCAAAACTGACCACATAGTTGGAA

GTAAAGCTCTCCTCAGCAAATGTAAAAGAACAGAAACTATAACAAACTGTCTCTCAGACCACAGTGCAAT

CAAACTAGAACTCAGGATTAAGAAACTCACTCAAAACCACTCAGCTACATGGAAACTGAACAGCCTGCTC

CTGAATGACTACTGGGTACATAACAAAATGAAGGCAGAAATAAAGATGTTCTTTGAAACAACGAGAACAA

AGACACAACACACCAGAATCTCTGAGACACATTCAAAGCAGTGTGTAGAGGGAAATTTATAGCACTAAAT

GCCCACAAGGGAAAGCAGGAAAGATCTAAAATTGACACCCTAACATCACAATT_CTAGAGAAGCA

GGAGCAAACACATTCAAAAGCTAACAGAAGACAAGAAATAACTAAGATCAGAGCAGAAGTGAAGAAGATA

GAGACACAAAAAACCCTTCAAAAAAATCAATGAATCCAGAAGCTGTTTTTTTGAAAAGATCAACAAAATT

GATAGACTGCTAGCAAGACTAATAAAGAAGAAAGGGGAGAAGAATCAAATAGACGCAATAAAAAATGACA

CGGGGTATCACCACTGATCCCACAGAAATACAAACTACCGTCAGAGAATACTATAAACACCTCTACGCAA

ATAAACTAGAAAATCTAGAAGAAATGGATAAATTCCTCGACACATACACTCTGCCAAGACTAAACCAGGA

AGAAGTTGTATCTCTGAATAGACCAATAACAGGCTCTGAAATTGAGGCAATAATTAATAGCTTATCAACC

AAAAAAAGTCCGGGACCAGTAGGATTCATAGCCGAATTCTACCAGAGGTACAAGGAGGAGCTGGTACCAT
TCCTTCTGAAACTATTCCAATCAATAGAAAAAGAGGGAATCCTCCCTAACTCATTTTATGAGGCCAGCAT

CATCCTGATACCAAAGCCTGACAGAGACACAACAAAAAAAGAGAATGTTACACCAATATCCTTGATGAAC

ATCGATGCAAAAATCCTCAATAAAATACTGGCAAACTGAATCCAGCAGCACATCAAAAAGCTTATCCTCC

ATGATCAAGTGGGCTTCATCCCTGCCATGCAAGGCTGGTTCAACATACGAAATCAATAAACATAATCCAG

CATATAAACAGAACCAAAGACACAAACCATATGATTATCTCAATAGATGCAGAAAAGGCCTTTGACAAAA

TTCAACAATGCTTCATGCTAAAAACTCTCAATAAATTAGGTATTGATGGGACATATCTCAAAATAATAAG

AGCTATCTATGACAAACCCACAGCCAATATCATACTGAGTGGACAAAAACTGGAAGCATTCCCTTTGAAA

ACTGGCACAAGGCAGGGATGCCCTCTCTCACCACTCCTATTCAACATAGTGTTGGAAGTTCTGGCCAGGG
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CAATCAGGCAGGAGAAGGAAATAAAGGGCATTCAATTAGGAAAAGAGGAAGGTGAAATTGTCCCTGTTTG
CAGATGACATGATTGTATATCTAGAAAACCCCATTGTCTCAGCCCAAAATCTCCTTAAGCTGATAAGCAA
CTTCAGCAAAGTCTCAGGATATAAAATCAGTGTGCAAAAATCACAAGTATTCCTATGCACCAATAACAGA
CAAACAGAGAGCCAAATCATGAGTGAACTCCCATTCACAATTGCTTCAAAGAGAATAAAATACCTAGGAA
TCCAACTTACAAGGGATGTGAAGGACCTCTTCAAGGAGAACTACAAACCACTGCTCAATGAAATAAAAGA
GGATACAAACAAATGGAAGAACATTCCATGCTTATGGGTAGGAAGAATCATATCGTGAAAATGGTCATAC
TGCCCAAGGTAATTTATAGATTCAATGCCATCCCCATCAAGCTACCAATGACTTTCTTCACAGAACTGGA
AAAAACTACTTTAAAGTTCATATGGAATCAAAAAAGAGCCCACATCACCAAGGCAATCCTAAGCCAAAAG
AACAAAGCTGGAGGCATCACGCTACCTGACTTCAAACTATACTACAATGCTACGGTAACCAAAACAGCAT
GGTACTGGTACCAAAACAGAGATCTAGACCAATGGAACAGAACAGAGCCCTCAGAAATAATGCCGCATAT
CTACAACTATCCGATCTTTGACAAACCTGAGAGAAACAAGCAATGGGGAAAGGATTCCCTATTTAATAAA
TGGTGCTGGGA_ACTGGCTAGCCATAT_TAGAAAGCTGAAACTGGATCCTTCCTTACACCTTATACAAA
AATTAATTCAAGATGGATTAAAGACTTAAACATTAGACCTAAAACCATAAAAACCCTAGAAAAAAACCTA
GGCAATACCATTCAGGACATAGGCATGGGCAAGGACTTCATGTCTAAAACACCAAAACGAATGGCAACAA
AAGACAAAATGGACAAACGGGATCTAATTAAACTAAAGAGCTTCTGCACAGCTAAAGAAACTACCATCAG
AGTGAACAGGCAACCTACAAATGGGAGAAAATTTTTGCAATCTACTCATCTGACAAAGGGCTAATATCC
AGAATCTACAATGAACTCAAACAAATTTACAAGAAAAAACAAACAACCCCATCAAAAAGTGGGCAAAGGA
TATGAACAGACACTTCTCAAAAGAAGACATTTATGTAATCAAAAAACACATGAAAAAATGCTCATCATCA
CTAGCCATCAGAGAAATGCAAATCAAAACCACAATGAGATACCATCTCACACCAGTTAGAATGGCGATCA
TTAAAAAGTCAGGAAACAACAGGTGCTGGAGAGGATGTGGAGAAACAGGAACAACTTTTACACTGTTGGT
GGGACTGTAAACTAGTTCAACCATTGCGGAAGTCAGTGTGGCAATTCCTCAGGAATCTAGAACTAGAAAT
ACCATTTGACCCAGCCATCCCATTACTGGGTAGATACCCAAAGGATTATAAATCATGCTGCTATAAAGAC
ACATGCACACGTATGTTTATTGCAGCACTATTCACAATAGCAAAGACTTGGAACCAACCCAAATGTCCAA
CAACGATAGATTGGATTAAGAAAATGTGGCACATATACACCATGGAATACTATGCAGCCATAAAAAATGA
TGAGTTCATGTCCTTTGTAGGGACATGGATGAAGCTGGAAACTATCATTCTCAGC_KACTATCACAAGGA
CAATAAACCAAACACCGCATGTTCTCACTCATAGGTGGGAATTGAACAATGAG_CACATGGACACATGA
AGAGGAACATCACACTCTGGGGACTGTTATGGGGTGGGGGGCAGGGGCAGGGATAGCACTAGGAGATATA
CCTAATGCTAAATGACGAGTTAATGGGTGCAGCACACCAACATGGCACATGTATACATATATAACAAACC
TGCCGTTGTGCACATGTACCCTAAAACTTGAAGTATAATAATAAAAAAAA i
;ID MERI

;DF HUMAN MEDIUM REITERATION FREQUENCY MERI REPETITIVE SEQUENCE
;OS HUMAN (HOMO SAPIENS).
;OC EUKARYOTA; METAZOA; CHORDATA; VERTEBRATA; TETRAPODA; MAMMALIA;
;OC EUTHERIA;PRIMATES.

;RN [I]
;RA JURKA, J.
;RL NUCLEXC ACIDS RESEARCH 18(I) :137-141(1989)
;DR [1]
MER1
CTGGATCAGTGGTCCTCAGTCTTTTTTGCACCAGGGACCAGTTTTGTAAAGATAGCTTTTCCACGGACAG
AGGGAGGGGAGATAGTTTCGGGATGATTCAAGAGGATTACATTTATTGTGCACTTTATTTATATTACTAT
TACATTGTATTATATAATGAAATAATGGTATGACTCAGCATAATGTAGAATCAGTGGGAACCCTGAGCTT
GTTTTCTTATAACTAGATGGTCCCATCTGGGGGTTATGGGAGACAGCGACAGATCATCAGGCATTAGATT
CTTATAAGGAGTGCACAACCTCAATCCCTCGCATGTACAGTTCACAATGGGGTTTGCACTCCTATGAGAA
TCTAGTGCCACTGCTGATCCAACCGGAGGTGCAGCTCAGGCAGTAATGCGAGTGATGGGGAGCGGCTGTA
AACACAGATGAAGCTTCACTGGCTCTCCAGCCACTCACCTCCTGCTGCGCAGCCTGGTTCCTAACAGGCC
ACGGACAGATACCAGCCCATGGCCCCAGGGCCGGGGATTCCCAGTCTAG1
;ID MER2
;DF HUMAN MEDIUM REITERATION FREQUENCY MER2 REPETITIVE SEQUENCE
;OS HUMAN (HOMO SAPIENS).
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;OC EUKARYOTA; METAZOA; CHORDATA; VERTEBRATA; TETRAPODA; MAMMALIA;
;OC EUTHERIA;PRIMATES.
;RN [i]
;RA JirRKA, J.
;RL NUCLEIC ACIDS RESEARCH 18(1) :137-141(1989)
;DR [I]
MER2
CAACCACACTGTACAGTCAGCTCTCCTTGTGAGTTCCACAGCCACAGATTCAATTAACTGCAGATCAAAA
ATATTCAAGAAAAAAATGGATGGTTCGATCTCTACTGAACATGTACAGACTCTTTTATCTTTCATTATTC
CCTAAACAATACAGCATAACAACTATTTACATAGCATTTACATTGTATTAGCTATTAAGAGAAACCTAGA
GATGATTTAAAGTACAAAGGAGGATGTGTTTAGGTTATATGCAAATAGTAAGCCATTTTTATATCGGAGA
CTTGAGCATCCACAGATCTTGATATTTGCAGGGGGTCTTGCCACCAATTTTCCATGGATACTGAGGAACG
ACTGTAAI i_
;ID MER3
;DF HUMAN MEDIUM REITERATION FREQUENCY MER3 REPETITIVE SEQUENCE
;OS HUMAN (HOMO SAPIENS).
;OC EUKARYOTA; METAZOA; CHORDATA; VERTEBRATA; TETRAPODA; MAMMALIA;
;OC EUTHERIA;PRIMATES.
;RN [1]
;RA JURKA, J.
;RL NUCLEIC ACIDS RESEARCH 18(i):137-141(1989)
;DR [I]
MER3
AAGTTGTGCTGTCCAATAGGTAACCACTAGCCACATATGGCTATTTAAATTTAAATTAACTACAATTAAG
AGAAATT2_AAAATTCAATTCCTCAATTGCACCTGCCAAATTTTAAGCACATAACAACCACATGTGGCTAG
TAACTACTGTATTGGAGAGTGCAAGCGGAGATAGAACACTCTATTACTGCAGAAATTTCl
;ID MER4
;DF HUMAN MEDIUM REITERATION FREQUENCY MER4 REPETITIVE SEQUENCE
;OS HUMAN (HOMO SAPIENS).
;OC EUKARYOTA; METAZOA; CHORDATA; VERTEBRATA; TETRAPODA; MAMMALIA;
;OC EUTHERIA;PRIMATES.

;RN [1]
;RA JURKA, J.
;RL NUCLEIC ACIDS RESEARCH 18(1):137-141(1989)
;DR [I]
MER4
GTGAACCCAAAGTATCTGAGACAGGTCTCAATCGATTTAGAAAGTTGATTTTGCCAAGGTTAAGGACACC
CCCGTGACACAGCCTCAGGAGGTCCTGAGGACATGTGCCCAAGGTTGTCAGGGCACAGCTTGCCTTTAGA
CGTTTTAGGGAGTCATGAGACATCAATCAACATGTGTGAGATGTACATCGGTTTGGTCGGGAAAGTTGGG
ATAACTCGAAGCAAGGGCTTCCAGGCCATAGGTAGAT_AGAGACAAAAGGCTGTATTCTGAGTCCTTGAT
CAGCTTTTCACTGAACACACAATTGAGTCTGGCTCAGTTCATCTGCATTTTTACATAAAAAATAGGGCAG
AGGAAGCAATCAGATACGCATTTGTCTCAGATGAGCAGAGGGATGATTTTCTGTCCTGCACCTGGGAAGA
TAAGCTATCCATTTACAATGCCAAGGTGAAAGTCAACAGAACTGTTTTAGGGTAAAGATCTTTAGGCCTG
CAAGGAATGTCCTTGTAGAGAATTAAAAAAAAAAAAAAAAACTTTGCAGCTATCTTATTGAGGAATAAAT
GAGAGGCAGGTTTGCCTGACGTAGTTCCCGGCTTGACATTTCCCTTGGCTCATGACGTTGGGGTCCTGAG
ATTTATTTTCCTTTCACl
;ID MER5
;DF HUMAN MEDIUM REITERATION FREQUENCY MER5 REPETITIVE SEQUENCE
;OS HUMAN (HOMO SAPIENS).
;OC EUKARYOTA; METAZOA; CHORDATA; VERTEBRATA; TETRAPODA; MAMMALIA;
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;OC EUTHERIA;PRIMATES.
;RN [li
;RA JURKA, J.
;RL NUCLEIC ACIDS RESEARCH 18(i):137-141(1989)
;DR [i]
MER5
AGCATCAGAATCACCTGGGAACGTAGAAATGCAAATTCTCCTGCTCTACACTAGACCTACCAAATCAGAA
TATCTAGGGGGTGGGGCCCAGCAGTCTGTGCGCAAACAAGCACTGCAGGTGATTTTGATGCACATTATAG
TTTGAAAACTI
;ID MER6
;DF HUMAN MEDIUM REITERATION FREQUENCY MER6 REPETITIVE SEQUENCE
;OS hqYMAN (HOMO SAPIENS).
;OC EUKARYOTA; METAZOA; CHORDATA; VERTEBRATA; TETRAPODA; MAMMALIA;
;OC EUTHERIA;PRIMATES.

;RN [i]
;RA JURKA, J.
;RL NUCLEIC ACIDS RESEARCH 18(I) :137-141(1989)
;DR [1]
MER6
GTTCTTAGAAACTGCAACTGTAAGTGAAATGACGTATAACAAAACCAATTTTACCACCAGCTAATTGATA
TAAACAAGAGTTAAAACAAAAAAAAACAAAAAAAGAAGAGTGAAGTTCTTGTGGCAATATTTCTAGTCAT
AAAAACATCAGCAAACTTCTAAATAAAGACCCAAAACACTTCTAACATTCAATATTGAAATAAATGTGAG
CTATACA-ACATTTAAGAAAGGTTAATAAAACAAACATGGTATTTATTTACCCAATTTTTGGAGAATAA
GTGGATGATGGCGGCCATAATAGTGGTGGGTTAATTCAGGGAATAAATGTTTGCAAGGCAGGAATGGTAA
GGAACACCTCTTACTACCATGAAGTTCAAAAACAATCACAAATAGGGCAGGCTCCCTGACTGCCTCCACA
CCTCACAGTTTATCATGCATTCGTGTATTTAGCACAGACTAGACAGATTTTTACTTTATAACACTTTGTA
TTCATTCATTTTCCAACGTGCTTATTCCGGTTCAGGGTCTTGGGTGGGGTGGCCAGAGCCACCTGGCAGC
TCAGGGCGCCAGGCGGGACCAGCCCTGGACAGACGCCACCATCCTATTGCAGAGCCACTAACACCCACAC
TCACTCAGACTGGGCCCACGTAGATACATCCTCAGTTGGCTTAATGTGCA-AGCTTTGGGATGTGGAAGG
AAACCGGGGTACCTGGACAAAACCCAGGCAGACA1
;ID MER7
;DF HUMAN MEDIUM REITERATION FREQUENCY MER7 REPETITIVE SEQUENCE
;OS HUMAN (HOMO SAPIENS).
;OC EUKARYOTA; METAZOA; CHORDATA; VERTEBRATA; TETRAPODA; MAMMALIA;
;OC EUTHERIA;PRIMATES.

;RN [1]
;RA KAPLAN, D.J. ,DUNCAN, C. H.
;RL NUCLEIC ACIDS RESEARCH 18:102 (1990)
;DR [i]
MER7
TGACCTTGGGCAAATGCCCGCTTGCCTCAGTTTCCTCATCTGTAAAGAGGTGGGAATAACAGTACACACT
TCATGGTTTGCTGTGAGGATTAAATTAGCTAATTTTTGTAGACTGTACAACAGCGCCTGGCACATAGAGC
ACATTCTTAATATTTTAACTCACATCATCCTTGGAGI
;ID MER8
;DF HUMAN MEDIUM REITERATION FREQUENCY MER8 REPETITIVE SEQUENCE
;OS HUMAN (HOMO SAPIENS).
;OC EUKARYOTA; METAZOA; CHORDATA; VERTEBRATA; TETRAPODA; MAMMALIA;
;OC EUTHERIA;PRIMATES.
;RN [1]
;RA KAPLAN,D.J., JURKA,J., SOLUS,J.F., DUNCAN,C.H.
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;RL NUCLEIC ACIDS RESEARCH (1991)IN PRESS
;DR [1]
MER8
TCCACTTCTAAGTACTTACTGAAGAGAAATGTTTTCATACATAGTTGACCCTTGAACAACATGGGTTTGA
ACTGCACAGGTCGACTTACATGCAGACTTTTTCAATCAAATGTGGATTGAAAATACAATATTTGCAGGAT
GCAAACTAGCCATATATGCAGGTTCTGTGGGGCTGACTGCAGGACTTGAGTATATGTTGAGTACATGGA1
;ID MER9
;DF HUMAN MEDIUM REITERATION FREQUENCY MER9 REPETITIVE SEQUENCE
;OS HUMAN (HOMO SAPIENS) . • _
;OC EUKARYOTA; METAZOA; CHORDATA; VERTEBRATA; TETRAPODA; MAMMALIA ;
;OC EUTHERIA; PRIMATES.
;RN [1]
;RA KAPLAN,D.J., JURKA,J., SOLUS,J.F., DUNCAN,C.H.
;RL NUCLEIC ACIDS RESEARCH (1991)IN PRESS
;RN [2] (BASES 1 TO 38059)
;RA YOSHITAKE,S., SCHACH,B.G., FOSTER, D.C., DAVIE,E.W., KURACHI,K.
;RL BIOCHEMISTRY 24:3736-3750 (1985)
;DR POSITIONS 22119 21742 GENBANK LOCUS HUMFIXG
MER9
ATTCCTAGCTTCTGGTTTGTTGGGAACAGGCCTCCAAATCTGGCCATAAACTGGCCCCAAAACTGGCCAT
AAACAAAATCTCTGCAGCACTGTGATATGCTCGTGATGGCCTTGATATCCACACTGGAAGGTTGTGGGTT
TACCAGAATGAGGGCAAGGAACACCTGGCCCACCCAGGGCGGAAAACTGCTTAAAGGTGTTCTTAAACCA
CAGACAATTGCATAAGTGATTTGTGCCTTAAGGACATGTTCCTGCTGCAGATAACTAGCCAGACTCATCC
CTTTATTTCCCATAAGGAATACTTTCAGTAAATCTTATGACTGGCTTGCTGTCAATAAATATGTGGGTAA
ATCTCTGTTCGGGGCTCTCAGCTCTGAAI
tID MERI0
;DF HUMAN MEDIUM REITERATION FREQUENCY MERI0 (MSTII) REPETITIVE SEQUENCE
;OS HUMAN (HOMO SAPIENS) .
;OC EUKARYOTA; METAZOA; CHORDATA; VERTEBRATA; TETRAPODA; MAMMALIA ;
;OC EUTHERIA; PRIMATES .
;RN [i] %
;RA LAWRANCE,S.K., DAS,H.K., PAN,J. AND WEISSMAN,S.M.
;RL NUCLEIC ACIDS RESEARCH 13, 7515-7528 (1985)
;DR (BASES 9026-8621)
;RN [2] MSTII
;RA MERMER, B. , COLB,M. AND _RONTIRIS,T.G.
;RL PROC. NATL. ACAD. SCI. U.S.A. 84, 3320-3324 (1987)
;RN [3] MERI0
;RA KAPLAN,D.J.. JURKA,J., SOLUS,J.F., DUNCAN,C.H.
;RL NUCLEIC ACIUS RESEARCH (1991) IN PRESS
;DR POSITIONS 9026 8621 GENBANK LOCUS HUMHLASBA
MERI0
AATATGATTTGGATATTTGTCACTTCCAAGTCTCATGTTGAAAATTGATCCCCAGTGTTGCAGGTGGGGC
CTGGTGGGAGGTATTTGAATCATGGAGGAGACCCTCATGAATGGCTTTGTCCCCTCTCCGGGTAATGAGT
GAGTTCTCACTCTATTAGTGCACATGAAACCTGGTTGTTAAAAAGAGGCTGGCACCTCTTTCTATGTCTC
TTTCTCCCTCTATGACCATGTGATGCACTGGCTCCACTTGCCTTCCACCATGAGTAAAAGCTTCCAGAAT
CCCCCAACAGAAGCAGATGCTAGTGCCATGTTTCGCGTACAGCCTGCAGATCTGTGAG CCATTTAAAGCT
CTTTTCTTCGTAAATTAGGTAACTTCAGATATTCCTTTATAGCAATGCAAAATG GA 1
;ID MERI1
;DF HUMAN MEDIUM REITERATION FREQUENCY MERII REPETITIVE SEQUENCE
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;CS HUMAN (HOMO SAPIENS).

;OC EUKARYOTA; METAZOA; CHORDATA; VERTEBRATA; TETRAPODA; MAMMALIA;
;OC EUTHERIA;PRIMATES.
;RN [i]

;RA KAPLAN,D.J. , JURKA,J. , SOLUS,J.F. , DL_NCAN,C.H.
;RL NUCLEIC ACIDS RESEARCH (1991)IN PRESS
;RN [23
;RA PICADO-LEONARD,J. , MILLER,W.L.
;RL DNA 6, 439-448 (1987)
;DR POSITIONS 789 52 GENBANK LOCUS HUMP45CI7
MERII

AGATCACAAGGCAAAGGGCAAAAGCAGAACCACTGATAAGGGTCCAACAAAGATCACAAGGCAAAGGGCA
AAAGCAGAACTACAGATGAGGGTCTATGTTCAGCGGTGCACATACTGTCTTGATAAACACCTTAAACAAC
AGCAAACACCCTTCGACAGCAGAGAACCGGTCTGACCACAAATTTACCAGGGCGGAGTTTTTCCCCACCC
TAGTAAGCCTGAGGGTACTGCAGGAGACCAGGGCGTATCTCAGTCCTTATCTCAACTGCACAAGATAGAC
ATTCCCAGAGCGGCTGTTTATAGACCTCCCCCCAGGAATGCATTCCTTTCCCAGGGTATTAATAATAATA
CTCCTTGCTAGGAAAAGAATTTAGTGATATCTTCCCTACTTGCATGTCCATTTATAGCCTCTCTCAAGAA
GGAAAATATGGCTCTTTCTGCCCGACCCTGCAGGCAGTCAGACCTTATGGTTGTTTTCCCTTGTTCCCTA
AAAATTGCTCTTATTGTGTTCTTTTTCAAGGTGCACTAATTTCATATTGTTCAAACACATGTCTTACAAT
CAATTTGTACAGTTAACACAATTATCACAGTGGTCCTGAAGTGACAAACATCCTCAGCTTACAAAGATAA
CAGGATTAAGAGATTAAAGTAAAGACAGGCATAAGAAATTATAAAAGTATTATTTGGGAACTGATAAATG
TCCATATTAAATGAAATCTTCACAATTTATGTTCCTCTGCCATGGCTCCAGCAGTCCCTTCATTCAGGTC
CCTGACTTCCCGCATACAI _.
;ID MERI2

;DF HUMAN MEDIUM REITERATION FREQUENCY MER12 REPETITIVE SEQUENCE
;CS HUMAN (HOMO SAPIENS).

;OC EUKARYOTA ; METAZOA ; CHORDATA ; VERTEBRATA ; TETRAPODA ; MAMMALIA ;
;OC EUTHERIA;PRIMATES.
;RN [1]
;_ KAPLAN,D.J., JURKA,J., SOLUS,J.F., DUNCAN,C.H.
;RL NUCLEIC ACIDS RESEARCH (1991)IN PRESS
;DR [i]
MERI2

TATGAGGTACTTAGAATAGTCAAATTTATAGACACAGAAAGTAGAATGGTAGTTGCTAGGGGCTGTGGAG
AGGGTAGAATGGAGAGTTATTGTTAAAGGAGTATAGAGTCGTAGTTTCACAAGATAAAAAAGTTCTGGAG
ATGGATGGTGGGGATGGTGGCACAACAATGCGAATGTGTAGTACTTAATGTCAGTGAACTGTCO_CTTAA
AAATGGTTAAAATGGGGCTGGGTGCCACTG1
;ID MER13

;DF HUMAN MEDIUM REITERATION FREQUENCY MERI3 REPETITIVE SEQUENCE
;CS HUMAN (HOMO SAPIENS).

;OC EUKARYOTA; METAZOA; CHORDATA; VERTEBRATA; TETRAPODA; MAMMALIA;
;OC EUTHERIA;PRIMATES.
;RN [1]
;RA KAPLAN,D.J., JURKA,J., SOLUS,J.F., DUNCAN,C.H.
;RL NUCLEIC ACIDS RESEAP.CH (1991)IN PRESS
;DR [i]
MERI3

TTTGGGGGTACATGTACAACTTATATAGGTAAATTGCATGTCACTGGGTTTTGATGTACAGATTATTTCA
TCACTCAGCTAATAAACTTAGTACCCAATAGGTACTTTTTTCATCCTCTCCCTCTTCCCACCCTCAACCC
TCAAGTAGACCTGCATGTCTGTTGATCTCTTCTTTGTGTCCATGTGI
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;ID MERI4

;DF HUMAN MEDIUM REITERATION FREQUENCY MERI4 REPETITIVE SEQUENCE
;OS HUMAN (HOMO SAPIENS).

;OC EUKARYOTA; METAZOA; CHORDATA; VERTEBRATA; TETRAPODA; MAMMALIA;
;OC EUTHERIA;PRIMATES.

;RN [z]
;RA KAPI2%N,D.J., JURKA,J., SOLUS,J.F., DUNCAN,C.H.
;RL NUCLEIC ACIDS RESEARCH (1991)IN PRESS
;DR [i] "
MERI4

CTACAAGAGTAGACTGGATCATTTGTAACAGAAAGGATAAATGATTGCGGGGATGGAGACCTCATTTACC
TTGATGTGATTATTATCGATTGCATGCCTGTATCAAAATATCTCACGTCATCCAGAAATATATATATAGG
CCGGGCGCGGCTG1

;ID MERI5

;DF HUMAN MEDIUM REITERATION FREQUENCY MERI5 REPETITIVE SEQUENCE
;OS HUMAN (HOMO SAPIENS).

;OC EUKARYOTA; METAZOA; CHORDATA; VERTEBRATA; TETRAPODA; MAMMALIA;
;OC EUTHERIA;PRIMATES.

;RN [z]
;RA KAPLAN,D.J., JURKA,J., SOLUS,J.F., DUNCAN,C.H.

;RL NUCLEIC ACIDS RESEARCH (1991)IN PRESS
;DR [i]
MERI5

TAAAGAACACATATGGCTGTCAGTGGGTGAAGTCTGTCGCCCAAAATGCATATTGAAGCCCTACCTTCTG

GTGCCTGTGAATGTGACCTTATTTGGAAACAGAGACTTTGTGGATGTCATCAAGTTAAGATGAGCCCATT
AGAATTGGCCCTTATCAGCCCAGTACAGCTG1

;ID MERI6

;DF HUMAN_MEDIUM REITERATION FREQUENCY MERI6 REPETITIVE SEQUENCE
;OS HUMAN (HOMO SAPIENS).

;OC EUKARYOTA; METAZOA; CHORDATA; VERTEBRATA; TETRAPODA; MAMMALIA;
;OC EUTHERIA;PRIMATES.

;RN [Z]
;RA KAPLAN,D.J., JURKA,J., SOLUS,J.F., DUNCAN,C.H.

;RL NUCLEIC ACIDS RESEARCH (1991)IN PRESS
;DR [i]
MERI6

CAGAGATAACCCATATACTCCTTTCCTAGACATACATGCAGAGCCTTATCCACTATCAACATCTGAACCA

AAGTAGTACCTTTGTTACAATTGATGAACCTATATTTACACATCATTATCACCC_%AATTCATAGTTTAC
ATTAGGATTTAGGCCAGATGCAGCTGI

;ID MERI7

;DF HUMAN MEDIUM REITERATION FREQUENCI MERI7 REPETITIVE SEQUENCE
;OS HUMAN (HOMO SAPIENS).

;OC EUKARYOTA; METAZOA; CHORDATA; VERTEBRATA; TETRAPODA; MAMMALIA;
;OC EUTHERIA;PRIMATES.

;RN [Z]
;RA KAPLAN,D.J., JURKA,J., SOLUS,J.F., DUNCAN,C.H.
;RL NUCLEIC ACIDS RESEARCH (1991)IN PRESS

;DR [i]
MERI7

AATGGTACACCTGTATAGGGTACTTACCATAAATGGAGCTTGCAGGACTGGAAGTTGCTCTGACTGAGTC
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AGTGAGTGGTGAGTAAATGCGAAGGCCTAGGAI
;ID MERI8

;DF HUMAN MEDIUM REITERATION FREQUENCY MERI8 REPETITIVE SEQUENCE
;OS HUMAN (HOMO SAPIENS) .
;OC EUKARYOTA; METAZOA; CHORDATA; VERTEBRATA; TETRAPODA; MAMMALIA;
;OC EUTHERIA; PRIMATES.
;RN [I]
;RA KAPLAN, D. J. , JURKA, J. , SOLUS, J. F. , DUNCAN, C. H.
;RL NUCLEIC ACIDS RESEARCH (1991)IN PRESS
;DR [i]
MERI8

TCACAGACATGCACAGAGGAAGGCATTGTGTAGACACAGGAAAAAGACAGCATCTACAAGCCAAGGAGAC
CTCGAGAGAAACTAATCCCTCCAGCACCTTGATCTTGACTTCCAGTCTCCAGAATTGTACAAAAATAAGT
TTCTGTTGTTTAAGTAACTCAGTCTGTGGTACTTCGTTAAGGTAGCCTAGGAAACTAAGACAATGTGCAA
CTCAATATCACTACAACACAAGAGCCCCAGAATGCCACTATAAGACTAAAAACAGC.CTGGGCACAGCTG 1
;ID MERI9

;DF HUMAN MEDIUM REITERATION FREQUENCY MERI9 REPETITIVE SEQUENCE
;OS HUMAN (HOMO SAPIENS) .
;OC EUKARYOTA; METAZOA; CHORDATA; VERTEBRATA; TETRAPODA ; MAMMALIA;
;OC EUTHERIA; PRIMATES.
;RN C1]
;RA KAPLAN,D.J., JURKA,J., SOLUS,J.F., DUNCAN,C.H.
;RL NUCLEIC ACIDS RESEARCH (1991)IN PRESS
;DR [i]
MERI9

CAAATATGCGTTGTGATGATCATCTCATTTAATCTTTACTTAGGCAGGTGTGATGGTTAATACTGTCAAC
TTTATTAGATTGAAGGTTACAAAGTATTGATCCTGGGTGTGTCTGTGAGGGTGTTGCCAAAGGAGGTTAA
CATTGGACTCAGTGGGCTGGGGAAAGGCAGACCCACCCTTAATCTGAGTGGACACCATCTAATCAI
;ID MER20

;DF HUMAN MEDIUM REITERATION FREQUENCY MER20 REPETITIVE SEQUENCE
;OS HUMAN (HOMO SAPIENS).
;OC EUKARYOTA ; METAZOA ; CHORDATA ; VERTEBRATA ; TETRAPODA ; MAMMALIA ;
;OC EUTHERIA ;PRIMATES.

( [z]
;RA KAPLAN,D.J., JURKA,J., SOLUS,J.F., DUNCAN,C.H.
;RL NUCLEIC ACIDS RESEARCH (1991)IN PRESS
;DR [1]
MER20

TCAACTTGATCCTTCCAGGCTTGTTGTTAAATTCTGTTAGGGTAGGTCTAGACGAGAGTTTCTCCACCTT
GACACTACTGACATTTTGGGCCACATAATTTTTGGTTGAGGGGATGGGGGCTGTTCTGTGGACTGCATAG
CATTTAGCAGCATTCCTGGCTTCTATCCAATGTATGTCTGTGGACCTCCCAGTTACGACAACAGAAATGT
CTCCAGAAATTGTCAAATGTCCTCTGGGATCTCTTACAGTTCTCTGCCCAAAGCGTATTAAAAAGTTAAC
ATAGCAGATGCAAATGCTGCCTTTTGAAAGCCCTGCTTACAAG 1
;ID MER21

;DF HUMAN MEDIUM REITERATION FREQUENCY MER21 REPETITIVE SEQUENCE
;OS HUMAN (HOMO SAPIENS).
;OC EUKARYOTA; METAZOA ; CHORDATA; VERTEBRATA; TETRAPODA ; MAMMALIA ;
;OC EUTHERIA ;PRIMATES.
;RN [1]
;RA KAPLAN,D.J., JURKA,J., SOLUS,J.F., DUNCAN,C.H.
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;BL NUCLEIC ACI_DS RESEARCH (1991)IN PRESS
;DR [I]
MER21

TTCTATAAAGATGTGCCTGAAAGAAACAGATGAATTGAAAGTGCAAGGAATATAAAGGCATAAATATCCT
TTATAATTAACCAGTAAATGTATTTCTC_AGTTTTGTGAGCCACTCTAGCAAATTAATTGAACATAAAT
ACGAAGTCTGGTTACCCCAATGTGAAGCCAGTTGGTCAGAAGTTCCAGAGGCCCAGACATGCTACTGTGT
CTGAAGAGGGGTGCAGTCTTGTCAGACTGAGACCTCAACCCTGGGATTTGATGCTATCTCCAGGTAGACA .
GTGTCAGAATTI
;ID MER22

;DF HUMAN SSTI MODERATELY REPETITIVE DNA SEQUENCE FAMILY
;AC X04912
;KW

;OS HUMAN (HOMO SAPIENS).
;OC HOMO SAPIENS

;OC EUKARYOTA; ANIMALIA; METAZOA _ CHORDATA; VERTEBRATA ; MAMMALIA;
;OC THERIA; EUTHERIA; PRIMATES; HAPLORHINI; CATARRHINI; HOMINIDAE.
;BN [i] (BASES 1 TO 2494)
;RA EPSTEIN,N.D., KARLSSON,S., O'BRIEN,S., MODI,W., MOULTON,A. AND
;RA NIENHUIS,A.W.
;BL NUCLEIC ACIDS RES. 15, 2327-2341 (1987)
;DR POSITIONS 1 1563 GENBANK LOCUS HUMREPSST
MER22

GAGCTCTGGGCTTCCATACCTGTGTGGGACAGGGAAGCTCTCTCGGTCTCCATGGCCCAAGTGATGGCTG
CACGCTCGGTCCAGGAAGAGGCGGAGGAAGCCCACCGCTCCTGACATTGGCCTTCTAGGAAAGGCGGTGT
TGCATCCCACCTGCACTTCCTCTCTGATTCTTGAGGGCCAACCGCTTCCTCCGCTCCTGGGGAAAGTGCC
TTCTAGCACCGAATCTTTTGGCTGCCACGGATGTCAGGGAGCCAACGGGACTGGGTTTTGGCTGGGTGCA
GGGGAGGTTGCGTCAGGGGTACTAGCCGGCGGCGGGCTGGGGGTGGGGTGTACTTTGTCCAAACTCCCGG
CTCCTCTGGCGGGCCTCCCTGAACGTGGCGTGGACTCGCGCACAGGCCCTGTCTCGCAGGTTTTCAGGTG
CGCTTGGCTTTTCCTCCGCTTTGTGGGGCAGGTCTCCAGTGCCCCCGGCGCACGCCTGGACATCACTGTC
CGTCTCGTCGTCGCCCCTACGGCCTCAAAGACACACGCTGCCTGCATGTGCTCTTGGGGGACGACAGTGC
ACATGTGGACACACTGGCTCCAGCTCGGACTCGCCTCTGTCTCTCTTTGCCCGTGTCGCCGGAAGCCGCC
TCGGGTTGCCGGAGCCCTCGGGCCTTGGAGATGAAGGCAGGCCCCTGCTCCTGCCAGGAAGGAGGGAGGC
AGTGGGCTCATGGGTCGGTGCCTTTGCAGCCGACAGCACGTGCGGCCCTGGGGATCTTCCTGTGCCCCGG
CGAGACCCTTTCCGCCTCACTGCATTGGAACCCCATTCCCGATCACCCGCTGGGATCCATCATCGGACTC
CAAGAGGAGTCCGCGCAGCCAGCCGGCACCCCGAAGCTCCTCCTTCAGCGGGAACCGAAGCAGAAGAGCG
ATCAAGGAGGTCCTCACCACAGGACTCCTK%_GGTCCGACCCTGGGTCTCCCGCAGGCCCCTCTGGCAGT
CCTCTTCCCACCCGCCGCCTCGGCTTCGCCGCCGCCGCCGCAACCTCCAGCACCGCCCCCCAGGCCCCGC
AGCCGCCGTCGCCGCCATTTTTTAAAGGGTCGCAGCCTGACTCTGCGGAGTAAGGGGGGGTGGAGCGGGG
GAGTCGCTCGCCAGCATGCGCGAGCCCGAGCCGCCGCTTGGGTCACAGTGAAAGCCACCGTTGCCCGGGG
ATGGGTCCCTGACACTTGGGGAAGTAGGAGCCCTGTGTGATCGTGCGTCTGAGTCTGGGCTGAGACCAGT
CCTGGCCAGGGCAGTTACCAGGACGGTCTCGGAGGCCGGGATTCGCGGAGGGTCCAGCAGCAGGAAGAAA
CCCCAGGAGGAAGAAACCTCAGACAGATCGCCGGCGAGGCAGCGCGGGATCCCAGCCTCAGGCGTGCGCG
GACGGTGTGCGGGTGAGTCTCCCCAAAAGTGGAGCCCTTGTGATGACGAGCACAGGTCCGCCTGCGTGCC
CGTGGGCGGCTCTCTCACCGGTGGCTCTCAGTCGCGGAGAGCAGAACCCGCAGCTTCAGGGGCTGCTGCG
GGAGGGTGTTCCCTGCTGTACGTI
;ID MONI

;DF GALAGO SENEGALENSIS MONOMER FAMILY SINE GSE 36 (SINE = SHORT
;DF INTERSPERSED REPEATED DNA.
;AC X03334
;OS GALAGO SENEGALENSIS.
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;OC GALAGO SENEGALENSIS
;OC EUKARYOTA; ANIMALIA; METAZOA; CHORDATA; VERTEBRATA; MAMMALIA;
;OC THERIA; EUTHERIA; PRIMATES; STREPSIRHINI; GALAGIDAE.
;RN [1] (BASES 1 TO 369)
;RA DANIELS, G. R. AND DEININGER, P. L.
;RL NUCLEIC ACIDS RES. 13, 8939-8954 (1985)
;DR POSITIONS 120 199 GENBANK LOCUS GSE36
MONI
TATTTCCTATATGGAAAAAATGATGATCTGAATCTAATAAGTCATTGGTTTTATTTTTAAGTATTAATAT
TCAGCTTTCTAAAAACAAAAATAAATGACTATCAAAAAAGAGAAAAACCAGATGGCACCTGTGGCTCAAA
GGAGTAGGGTGCTGGCCCCATATCCCGGAGTGGTGGGTTCAAATCCAGCCCCGGCAAAAI
;ID PTR5
;DF HUMAN PTR5 MRNA FOR REPETITIVE SEQUENCE.
;AC X15674
;OS HOMO SAPIENS.
;OC HOMO SAPIENS
;OC EUKARYOTA; ANIMALIA; METAZOA; CHORDATA; VERTEBRATA; MAMMALIA;
;OC THERIA; EUTHERIA; PRIMATES; HAPLORHINI; CATARRHINI; HOMINIDAE.
;RN 1 (BASES 1 TO 2755)
;RA LA MANTIA,G_, PENGUE,G., MAGLIONE,D., PANNUTI,A., PASCUCCI,A., LANIA,L.
;RL NUCLEIC ACIDS RES. 17, 5913-5922 (1989)
;DR POSITIONS 1 2438 GENBANK LOCUS HUMREPTR5
PTR5
GAATTCCGAAGCTTTGTTCTTTAGCTCTTTGCAATAAATCTTGCTGCTGCTCACTCTTTGGGTCCACACT
GCCTTTACGAGCTGTAACACTCACCGCGAAGGTCTGCAGCTTCACTCCTGAAGCCAGTGAGACCACGAAC
CCACCAGGAGGAACAAACAACTCCAGATGTGCTGCCTTAAGAGCTGTAACACTCACCGCGAAGGTCTGCA
GCTTCAGTCCTAAGCCAGCAAGACCACGAACCCACCAGAAGGAAGAAACTCTGAACACATCCAAACATCA
GAAGGAACAAACTCTGGACATGCCGCCTTTAAGAACTGTGACACTCACCACGAGGGTCCGTGGCTTCATT
CTTGAAGTCAGTGAGACCAAGAACCCACCAATTCCAGACACATTTTGGCAACCACAAAGGGACTATCACC
TATTGCCAAGCGGTGAGACTATCGCCAAGTGGTGAGACCATCGTCTATCGCTGAGCAGCAAAACAATCGC
CTATCGCCAAGCAAATCGAAGCCATCAAGCTACAGATGGTCTTA_TGGAACCCCAAATGAGTTCAAC
TAACAACTTCTACCGAGGACCCC_GGACCGACCCGCTGGCACTTCCACTGGCCTAGAGAGTTCCCCCTTG
AGACACTACAACTGCAGGGCCCCTTCTTCACTTCTATCCAGCAGGAAGTAGCTAGAGCAGTCATCGGCCA
AATTCCCAACAGCAGTTGGGGTGTCCTGTTTAGAGGGGGGATTGAGAGGTGGCAGTGTGCTGGCAGCCCT
CGCAGCCCTCGCTCACTCTTGGCTCCTCCTCGGCCTTGGCGCCCACTCTGGCCATGCTTAAGGAGCCCTT
CAGCCTGCCACTGCACTGTGGGAACACTGGCCAAGGCCAGAGCCAGCTCACTCAGCTTGTGGGGAAGTGT
GGAGGGAGAGGCGCAGGCGGGAACTGGGGCTCGATGCGGCGCTTGCGGGCCAGCGTGAGTTCCGGTGGTT
GGTGGCTTGGCGGGCCCCAGACTCGGAGCGGCTGGCCTGCCCTGCTGGCCCCAGGCAGTGAGGGGCTTAG
CACCCAGGCCAGCAGCTGTGGATGGTGCGCTGAGTCTCCCAGCAGTGCTGGCCCACCCCACCAGCACTGC
ACTCGATTTCTCGCCAGGCCTTAGCTGCCTCCCCGCAGGCAGGCCTTGGGACCTGCAGCCCACCATGCCT
GAGTCTCCCCTGCTGCCGCCGTGGGCTCCTGCGTGGCCCAAGCCTCCCCGACGAGCACTGCCCCCTGCTC
CCCGGTGCCTGGTCCCATCGACCCCAAGGGCTGAGGAGTGCAGGTGCATGCTGCGGGACTGGCAGGCAGC
TCCACCTGCGGCCCCATGCAGGAAGCCAGCTGGGCTCCTGAGTCTGGTGGGGACTTGGAGAATTTTTATG
TCTAGCTAAGGGATTGTAAATACACCAATCAG_ACTCTGTATCTAGCTCAAGGATTGTAAATACACCAAT
CAGCACCCTGTGTCTAGCTCAGGGTTTGTCAATGCACCAATCGGCACTCTGTATCTAGTTAATCTGGTGG
GGAGTTGGAGAATCTTTATGTCTAGCTAAGGGATTGTAAATACACCAATCAGCACTCTGTATCTAGCTCA
AGGTTTGTAAACACACCAATCAGAACCCTGTGTCTAGCTCAGGGTTTGTGAATGCACCAATCAGCACTCT
GTATCTAGTTAATCTGGTGGGGACTTGGAGAATCTTTATGTCTAGCTAAGGGATTGTGAATGCACCAATC
GGCACTCTGTATCTAGCTCAAGGTTGTAAATGGACCAATCAGCACTCTATGTCTAGCTCAGTGTTTGTAA
ATACACCAATCGACACTCTATCTAGCTAATCTAGTGGGGACGTGGAGAACTTTTGTGTCTAACTCAGGGA
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TTGTAAATGCACCAATCAGAACCCTGTCAAAATGGACCAATAGCTCTCTGTAAAACAGACTGACTTTCTG
TAAAATGGACCAATCAGCAGGATGTGGGTGGGGCCAGATAAGAGAAG_AAAGCAGGCTGCCTGAGCCAGC
AGTGGCAACCCGCTTGGGTCCCCTTCCACACTGTGGAAGCTTTGTTCTTTCGCTCTTTGCAATAAATCTT
GCTGCTGCTCACTCTTTGGGTCCACACTGCCTTTATGAGCTGTAACACTCACCGCGAAGGTCTGCAGCTT
CATCTGAAGCAGCGAGACACGAACCCACCAGGAGGAACAAACAACTCCGATGCGCTGCCTTAAGAGCTGT
AACACCGCGAGGTCTCGAGCTTCACTCCTGAGCCAGCAAGACCACAAACCCACCAGAAGGAAGAAACTCA
GGAAAACAGCCGAACATCAGAAGGAATAAACTCTGGACACACCACCTTTAAGAACTGTGACACTCGCTGC
GAGCGTCTGTGGCTTCATTCTTGAAGTCAGTGAGACCAAGAACCCACCAATTCTGGACI
;ID PTR7

;DF HUMAN PTR7 MRNA FOR REPETITIVE SEQUENCE.
;AC X15675
;OS HOMO SAPIENS.
;OC HOMO SAPIENS
;OC EUKARYOTA; ANIMALIA; METAZOA; CHORDATA; VERTEBRATA; MAMMALIA ;
;OC THERIA; EUTHERIA; PRIMATES;HAPLORHINI; CATARRHINI; HOMINIDAE.

;RN [13 (BASES 1 TO 1895)
;RA LA MANTIA,G., PENGUE,G., MAGLIONE,D., PANNUTI,A., PASCUCCI,A., LANIA,L.
;RL NUCLEIC ACIDS RES. 17, 5913-5922 (1989)
;DR POSITIONS 1 1895 GENBANK LOCUS HUMREPTR7
PTR7
GAATTCCCTTCCACACTGTGGAAGCTTTGTTCTTTCACTCTTTGCAATAAATCTTGCTACTGTTCACTCT
TTGGGTCCACACTGCTTTTATGAGCTATAACACTCACCGCAAAGGTCTGCAGCTTCACTCCTGAAGCCAG
CGAGACCACAAGCCCACTGGGAGGAACGAACAACTCCAGGC_CCCAATGAACAACTCCAGGCGCGCCGCC
TTAAGAGCTGTAACATCACCGCGAAGGTCTGCAGTTTCACTCCTAAGCCAGCGAGACCACGAACCCACCA
GAAGGAAGAAACTCCAAACACATCTGAACATTAGAAGGAACAAACTCCAGATGCGCACCTTTAAGAGCTT
GTAACACTCACCGCGAGGGTCCACGGCTTCATTCTTGAAGTCAAGTGATGAAGGATGCAAGAACCCACCA

ATTCCGGACACATTTTGTCGACCATGAAGGACTTTCGCCTATTGCCAAGCGGTGAGACAATCGCTGAGCA
GTGAGACCATCACCTATTGCCGAGCGGTGAGACCATTGCCTATCGCCKAGCAAATCGAGGCCATCAAGCT
ACAGATGGTCTTACAAATGGAACCCCAAATGAGTTCAACTAACAACTTCTACCGAGGACCCCTGGACTGA
CCAGCTGGTCCTGGCACTTCCCCTGGCCTAGAGAGTTCCCCTCTGAAGGACACTACAACTGCAAAGCCCC
TTCTTCGCCCCTATCCAGCAGGAAGTAGCTAGAGCAGTCATCGGCCAAATTCCCAACAGCAGTTGGGGTG
TCCTGTTGATTGAGGGGTGACAGCATGCTGGCAGTCCTCACAGCCCTCACTCGCTCGCTCACTCTCGGCA
CCTCCTCTGCCTGGGCTCCCACTTTGGCAGCACTTGAGGAGCCCTTCAGCTCTGTATCTAGCTACTCTGA
TGGGTCCTTGGAGAACCTTTATGTCTAGCTCAGGGATTGTAATACACCATCAGCACCCTGTGTCTAGCTC
AGGTTTGTGAATGCACCAATGGACACTCTGTATCTAGCTACTCTGGTGGGGCCTTGGAGAACCTTGTGTC
AACACTCTGTATCTAACTAACCTGGTGGGGATGTGGAGAACCTTGTGTCTAGCTCAGGGATGTAAACGCA
CCAATCAGTGCCCTGTCAAACCACTCGGCTCTACCAATCAGCAGGATGTGGGTGGGGCCAGATAAGAGAA
TAAAAGCAGGCTGCCCGAGCCAGCAGTGGCAACCCGCTCAGGTCCCCTTCCACACTGTGGAAGCTTTGTT
CTTTCGCTCTTTGCAATACATCTTGCTACTGCTCACTCTTTGGGTCCACACTGCTTTTATGAGCTGTAAC
ACTCACCACAAAGGTCTGTAGCTTCACTCCTGAGCCAGCGAGACCACGAACTCACCAGAAGGAAGAAACT

CCAAACACATCCGAACATCAGAAGAAACAAACTCCAGACGCACCACCTTAAGAGCTGTAACACTCACTGT
GAGGGTCCATGGCTTCATTCTTGAAGTCAGTGAGACCAAGAACCCACCAATTCCGGACACACAACCGGCC
ATGTGACAGGCTCAGGGAAGGACATGTGACTCAAGGCAGGCCAGTGAAGTGCAATTCTAGGTTAGACTGG
CCGGGAAGGAGCGGCCGTGTTTTTCTGTTGATGGATGCTGCTGCCCTCTCCTCAACCTCTCACACTCTGC
ACTACAGACAACCTCCTTGGGGCTGAGGCCAGCACAGCGCAAAGCACAGCAKGAGGGGAGCCCGAGCCCC
TGGATCCAGCCATCCTCCACGGCAAGCTCAGACCACCCGCTCCCTCAGCTCTTTCACAGAACCCTGGTCT
ACCTAGTTGATGTCTTATATAATTCCACTATTATCTGTGATTAATTAATGTGGAACCACATGAAAAAGG
AATTCl
;ID MAR
;DF HUMAN DNA SEQUENCE 3'-FLANKING MINISATELLITE PMSI.
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;AC X14856 , _
;OS HOMO SAPIENS.
;OC HOMO SAPIENS
;OC EUKARYOTA; ANIMALIA; METAZOA; CHORDATA; VERTEBRATA; MAMMALIA;
;OC THERIA; EUTHERIA; PRIMATES; HAPLORHINI; CATARRHINI; HOMINIDAE.
;RN [I] (BASES 124 TO 1416)
;RA ARMOUR,J.A., WONG, Z., WILSON,V., ROYLE,N.J. AND JEFFREYS,A.J.
;BL NUCLEIC ACIDS RES. 17, 4925-4935 (1989)
;DR POSITIONS 631 730 GENBANK LOCUS HUMSATM01
MAR
ATTATCCCTTATTTTACAGACAAGGAATCAGAGGCTCAGAGAGGTTAAGTGTTTTGCTCAAGGTCACACA
GAAAATGGGAGTGGGGGTAGGGGTAGAGTTI •
;ID HGR
;DF HUMAN NON-ALPHA-GLOBIN REPEAT LOCATED IN THE GAMMA- AND EPSILON-
;DF GLOBIN INTERGENIC REGION.
;AC M25089
;OS HUMAN DNA.
;OC HOMO SAPIENS
;OC EUKARYOTA; ANIMALIA; METAZOA; CHORDATA; VERTEBRATA; MAMMALIA;
;OC THERIA; EUTHERIA; PRIMATES; HAPLORHINI; CATARRHINI; HOMINIDAE.
;RN [i] (BASES 1 TO_473) .......
;RA JAGADEESWARAN,P., BIRO,P.A., TUAN,D., PAN,J., FORGET, B.G.,WEISSMAN,S.M.
;RL PROG. CLIN. BIOL. RES. 103, 29-35 (1982) _
;DR POSITIONS 1 473' GENBANK LOCUS HUMNALHGL
HGR
TGGGGGGGCTGGGGCACTAGAACTCCCAAGAATATATGCCCTTTCTCTTCAGCTACTAGGGTGAGTAAGG
AAGGACCATCAGGTGGGGGCAGGACTAGTCGTGTCTGAGCTCAGAGTCTCCTTGGGCAGGTCTTTCTGTG
GCTACTGTGGGAGGATGGGGGTGTAGTTTCCATGTCAATGGATTTATGTTCCTAGGTCAATTATGGCAAC
CTCGTCGTGTACTGGCAGGTCATCAGGGAAAGTGGGGGAAGCAAGCAGTCACGTGACTTGCCCAGCTCCC
ATGCAACTCAAAAGGTTAATGTGAGTTCCAGCGTGCACCCTCCCCGACAACAGCTCCGAATCTGTTTCCA
TGCAGTCAGTGAGCAAGGCTGAGAACTTGCCCAGGCTACCAGCTGCGAAACCAAGTAGGGCTGTCCTACT
TCCCTGCCAGTGGAGTCTGCACACCAAATTCATGTCCCCCCACCAACCCCCCAI
;ID A3R
;DF HUMAN FAMILY A3 REPEATED ELEMENT DNA.
;AC M14397
;OS HUMAN FETAL LIVER DNA.
;OC HOMO SAPIENS
;OC EUKARYOTA; ANIMALIA; METAZOA; CHORDATA; VERTEBRATA; MAMMALIA;
;OC THERIA; EUTHERIA; PRIMATES; HAPLORHINI; CATARRHINI; HOMINIDAE.
;RN [i] (BASES 1 TO 513)
;RA HUMPHRIES,P., MACCABE,A.P., SPENCER,R.A., HUMPHRIES,M.M., PEARSON,C.
;RL GENE 39, 255-261 (1985)
;DR POSITIONS 189 381 GENBANK LOCUS HUMRA3A
A3R
GATGTGAGGGCAATCTGGCTGCGACATCTGTCCCCACTGATTACCAGGGTTGATTCGGCTGATCTGGCTG
GCTAGGCGGGTCTCCTCTTCCTCCCTCAGCCCTCCATGTGTGTACCTCCTGAAGCGGACTGGTCTTCAGT
CAAGGGTAGACGAGTAGCTGTGCTCCCCTGCTAGAACCTCCAAACAAGCTCTCI
;ID OFR
;DF HUMAN O FAMILY INTERSPERSED REPEAT, CLONE 0-5.
;AC X00482
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;OS HUMAN GENOMIC LIBRARY DNA, CLONE 0-5.
;OC HOMO SAPIENS

;OC EUKARYOTA; ANIMALIA; METAZOA; CHORDATA; VERTEBRATA; MAMMALIA;
;OC THERIA; EUTHERIA; PRIMATES ; HAPLORHINI ; CATARRHINI ; HOMINIDAE.

;RN [i] (BASES 1 TO 485)

;RA SUN,L., PAULSON,K.E., SCHMID,C.W., KADYK, L. AND LEINWAND,L.
;RL N-JCLEIC ACIDS RES. 12, 2669-2690 (1984)
;DR POSITIONS 26 384 GENBANK LOCUS HUMRSO5C
OFR

TGTATTAGTCTGTTTT CACACTGCTGATAAAGACATTTTTCTTCCTGAGACTGGAAAAAAAAGAGGTTCA

ATTGGACTTATAGTTCCACTTGGCTGGGGAGGCCTCAGAATCATAGCGGGAGGTGAAAGGCACTTCTTAC

ATGGTGGTGGCAAGAGGAAAATGAGGAAGAAGCAAAAGGGGAAACCCCTGATGAACCCATCAGATCTCAT

GAGACTTATTCACTATCATGAGAATAGCACAAGAAAGGCCAGGCCCCATGATTCAGTTACCTCCCCCTGG

GCCCCTCCCACAATTCGTGGGAATTCTGGGAGATACAATTCAAGTTGAGATTTGGATGGGGACACAGCCA
AACTATGTCl

;ID KER

;DF HUMAN K ELEMENT INTERSPERSED REPEAT DNA.
;AC K02285

;OS HUMAN GENOMIC DNA.
;OC HOMO SAPIENS

;OC EUKARYOTA ; ANIMALIA; METAZOA ; CHORDATA ; VERTEBRATA ; MAMMALIA;
;OC THERIA; EUTHERIA; PRIMATES ; HAPLORHINI ; CATARRHINI ; HOMINIDAE.
;RN [i] (BASES 1 TO 337)

;RA SUN,L., PAULSON,K.E., SCHMID,C.W. s KADYK,L. AND LEINWAND,L.
;RL NUCLEIC ACIDS RES. 12, 2669-2690 (1984)
;DR POSITIONS 1 337 GENBANK LOCUS HUMRSKF
KER

AGCT CATCTGTCCACTGAAGATGCTTGGACAGAGTTAGGAATGCTTCCTGGGAGAGGTAACATTTGAGAC

TTTC CTGGAAGAATGGTCAGAGTAAACCAAGTAAGTAGGAATGGAAAGAGGATGGGAGGCCCCAGCTTCC
CAGAGGCATAAGGTGAGGANGNCCCTATGCATTCAGATGTGGCCCACCCTGGGGT CTGGTGGACTAAAGN

CTTGGACACCCCAGATCAGCCTTAGTGGGATGAGGCAGGAAAGACAGCTGAGGGT CAGAAC C CAGGCAGG

TCCAATGCCAGGGTGGGCATTTCGAGTTGGTGAGACATTTCACCCTGGTGCCAAGCT 1
;ID THR

;DF HUMAN THE1 FAMILY REPETITIVE SEQUENCE
;AC M30839

;OS HUMAN DNA.

;OC HOMO SAPIENS

;OC EUKARYOTA ; ANIMALIA ; METAZOA ; CHORDATA ; VERTEBRATA; MAMMALIA ;
;OC THERIA; EUTHERIA; PRIMATES ; HAPLORHINI ; CATARRHINI ; HOMINIDAE.

;RN [I] (BASES 1 TO 2300)

;RA PAULSON,K.E., DEKA,N., SCHMID,C.W., MISRA,R., SCHINDLER,C.W.,
;RA RUSH,M.G. , KADYK,L. AND LEINWAND,L.

;RL NATURE 316, 359-361 (1985)
;DR POSITIONS 398 1944 GENBANK LOCUS HUMRSOLTR
THR

GTAAATTAGTACCAGTAGAGTGGGCGTTGCTGAAAAGATACTCGAAAATGTGGAA GC-GA TTT T GGAACTG

GGTAACAGCAGAGC-TTTGGAACAGTTTGGAGGGCTCTCAAAGAAGATAGAGAATGTGGGAAAGTTTGACC

CTCCTAGAAACTTGTTGAATGGGTTTAACAAAAATGCTAATAGTGATATGAACAATAAGGTGCAGCCTGA
GGTGGTCTCAGATGGAGATGAGGAACTCATTAGGAACTAGAGCAAAGGTGACTCATTTGTT _GTGAAGCG

CAGAGAGACTTGTGGCATGCGCCACACCCGCGAGATGTGGGGCACTGTGCACCTAGAGGGAGGTGATTTA
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GGGTATCTGGCAGGAGAAATTTCTAAGCGGCAAAGTATTCAAAAGGTGACTTGGATGCTGTTAAAAACCT
TTCCCTTTTAAAAGGGAAACAGACCATAACAGTTCAGAAAATTTGCATCCTGACAATGGAGTAGGAAAGA
AACCCCATTTTTTTGAGAAGAAATTCAAGTCAGCTGCAGAAATTTTTCTAAGTAGCAAAGAGCCTAATGT
TACTTCCAAAGACCATGGGGAAATATCTCCAGGCCATGTCAGAGCCTTCCCAGCAGCCCCCTCACAGCCT
GCAGGCAGGAGGAAAAATGGTTTTATGCGCCAGGAGACAGGGTCCCCGTGCAGCCTGAGGGACTTGATGC
CCTATGTCCCAGATGCTCCAGCCATGGCAGAAAGGGGACAATGTAGAGCTCAACCTGGCTTCCAGGTGGA
ACCCCAACCTTGGGCAGCTTCCACATGGTGTTGATGTGTGGGTGCACAGAAGTCAAGAATTGGGTTTGGA .
AATCTCCACCTAGATTTCAGAAGGTGTAGAGAAATCCTGGATGCCCAGGCAAAATTTGCTGCAGGGGCAG
GGCCTCATGGAGACCTCTGCTAGAGCAGTGTGGAAAGGAAATGTGGAGTCAGAGCCCGCACACAGAGTCC
TACTGGGGCATATCCTACTGGAGCTGTGAGAATAGGGCCACCATCCTCCAGACCCCAGAATGGTATATCC
ACTGCTTGCACTGTGAACCTGGAAAAAGCCACAGACACTGAATGCCAGCCCATGAAAGCAGACAGGAGGA
AGGCTGTACCCTGCAAAGCCACAGGGGTGAAGCTGCCCAGATCCAGGGAATCTACCTCTAGTATCAACAG
ACCTGGATGAGAGACGCGGAGTTAAAGGAGATTATTTTGGAGCTTTAAATTTGACTGCCCCACTGGATTT
TGGACTTGCATGGCTCTCTAGCCCCTTTGTTTTAGCCAATTTATGGGATTTGGAATGGCTGTCATTACCC
AACACCCTGTACCCTCATTGTAGCTAGGAAGTAACTAGCTTGCTTGTGACTTTACAGGCTCACAGGTGGA
AGGGACTTGCCTTGTCTCAGATGAGACTTTGGACTGTGGACTTTTGGGTTAGTGCTGAAATGAGTTAAGA
CTTTAGGAAACTGTTGTGAAGGCATGATTGGTTTTGAAATGTGAGGACATAAGATTTGGAAGGTGGCCAG
GGTGGAAI
;ID LTRI
;DF LTR FROM HUMAN ENDOGENOUS RETROVIRUS-LIKE SEQUENCE (HUERS-P2).
;AC X06277 Y00491
;KW LONG TERMINAL REPEAT; PROVIRUS.
;OS HUMAN (HOMO SAPIENS).
;OC HOMO SAPIENS
;OC EUKARYOTA; ANIMALIA; METAZOA; CHORDATA; VERTEBRATA; MAMMALIA;
;OC THERIA; EUTHERIA; PRIMATES; HAPLORHINI; CATARRHINI; HOMINIDAE.

;RN [i] (BASES 1 TO 882)
;RA HARADA,F., TSUKADA,N. AND KATO,N.
;RL NUCLEIC ACIDS RES. 15, 9153-9162 (1987)
;DR POSITIONS ii 852 GENBANK LOCUS HUMERSP2A
LTRI
TGATATGGGAGTGCTGGGAAGGGAAGAGCGTGGTCCCTTTAAATGATACAGAAGGGGGAAAGGAAGTGCT
GTGTGGAGGAGGATGTGGTCCCTGGCTAGTACTCCAACCACACAGACCTAGGTTAAGGACAGGCATTTTT
GTTGCATTTCCCAAGACCACCCTGGCCTGCCATGCCCCCATCCTGTGCCTATAAAAACCCAAGACCCTAA
TAAGGCAGAGATAGAAGCAGCTGGACGTCATGAGGAACACATCAGTGGAAGAGCACACAAGCGGCTAGTC
ATCAAGAGCTCACCAGTGGAAGAGCAGCCCGATAGGCACTGGCACGCAGGCAGGTACCGGCATGCCAGCA
GGCCATCGACTGGCAAAATGATGCCGAATTTGGCTGGAGTGGTCAGAGAAGAGCCAGGTCACTGAGCTGC
CGGACTCCAGGGGAAAACCATCTCCCTTCTGGCTCCCCCATCCACTGAGAGCTATTTCTACTCAATAAAA
CCTTGCAGTCATTCTCCAGGCCCACATGTGATCTGATTCTTCTGGTACATCAAGGCAAGAAACCCCAGGA
TACAGAAAGCCCTCTGTCCTTGTGACAAGGTAGAGGGTCTAACTGAGCTGGTTAACACAAGCTGCCTGTA
GATGGCAAACTAAAAGAGCACCTTGTAACACATGCCCACTGGAGCTTCAGGAGCTGTAAACATTCACCCC
TAGACACTGCCATGGGATTGGAGCCCCACAGCTTGCCTGTCCAAATGCTCCCCTAGAGGTTTGAGCAGCA
GGGCACTGAAGAAGTGAGCCACACCCCCATCACATCCCCTGTGAGGGGAACAAGGGAACCTTTCCTATTT
CA1
;ID LTR2
;DF LTR FROM HUMAN ENDOGENOUS RETROVIRUS (4-14), 3' LONG TERMINAL REPEAT.
;AC K02167
;KW ENDOGENOUS RETROVIRUS; LONG TERMINAL REPEAT.
;OS HUMAN GENOMIC DNA, CLONE 4-14.
;OC HOMO SAPIENS
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;OC EUKARYOTA; ANIMALIA; METAZOA; CHORDATA; VERTEBRATA; MAMMALIA;
;OC THERIA; EUTHERIA; PRIMATES; HAPLORHINI; CATARRHINI; HOMINIDAE.
;RN [I] (BASES 1 TO 465)
;RA STEELE,P.E., RABSON,A.B., BRYAN,T. AND MARTIN,M.A.
;RL SCIENCE 225, 943-947 (1984)
;DR POSITIONS 13 461 GENBANK LOCUS HUMERI42
LTR2

TAAGGAAGGAGACCACCTCTCCCATTGTCTCCTGTTTCATGAGAAAGCAAAAAGTTAAAAAAAGAAGCAG
AAGTGAGATCAATGGCCAGATGGTTTAGTGCCAAGAACCAGGCCTGGTAGTTAAACATCAACTCCTGACC
TAACCGCTTGTGCTATCCATAGATTCCAGATATTGTATGAGGAAGACTTGTGAAACTTTCTGTTCTGTTC
TGCTAGCCCCCATCACTGATGCATGTAGCTCTCAGTCATGTAGCCCCCACTTGCACAATGTATCATGACC
CTTTCACGTGGACCCCTCAGAGTTGTAAGCTCTTAAAAGGGACAGGAATCTTTACTTTGGGGAGCTCGGA
TCTTGAGACGCGAGTCTACCAATGCTCCCAGCTGATTAAAGCCTCTTCCTTCATAGAACCGGTGTCTAAG
AGGTTTTGTCTGTGACTGTTCCTGCTACAI
;ID LTR3

;DF LTR FROM HUMAN DNA RELATED TO MOUSE MAMMARY TUMOR VIRUS (MMTV) 3' LTR.
;AC M14139
;KW LONG TERMINAL REPEAT.

;0S HUMAN ESTROGEN RESPONSIVE BREAST CANCER CELL LINE MCF-7 DNA, CLONE NMWV4
;OC HOMO SAPIENS

;OC EUKARYOTA; ANIMALIA; METAZOA; CHORDATA; VERTEBRATA; MAMMALIA;
;0C THERIA; EUTHERIA; PRIMATES; HAPLORHINI; CATARRHINI; HOMINIDAE.
;RN [i] (BASES 1 TO 456)
;RA MAY,F.E. AND WESTLEY,B.R.
;RL J. VIROL. 60, 743-749 (1986)
;DR POSITIONS 22 450 GENBANK LOCUS HUMERMTV2
LTR3

GTTGGAGGCCGAAAGAATAGGGTCGTGACCAACTCAGTATACCACTGGAGGCTATATGAGCAAACAGCAA
ACTGTTCTCATGAATGCAGGATGCTGGCAAGCTGACAACTGCATCTGCCACCAGAAGGAATGCTGAGGGC
AGTCATACCCCACGTGCAGTGTTCCTTGTGGTTATCTATAGGAATATCTGGAGGCTGTTGTATAAAGAAA
GCAATTATGTGAGCCCGTGATAAATCAAGCAGCTGACCAACCATTACCTCTTCCTCCCTGTTGATTCTAC
CTAATAAATACAAAGGGCTGTAGAAGCTCAGGGCCCTTGTTCCCTAGAAGAAAGGAGCCGCCTGTCTCCT
TCTTTAAAACAGATCTTTTTGTCTTTGTCTTCATTTCTGCATTTGTTCTCTTTTGTTCAGTCCCAAACCG
ACAGCCATA1
;ID LTR4

;DF LTR FROM HUMAN ENDOGENOUS RETROVIRUS ERV3, POL-ENV-3'LTR REGION.
;AC M12140

;KW ENDOGENOUS RETROVIRUS; ENV GENE; LONG TERMINAL REPEAT; POL GENE.
;OS HUMAN DNA AND CDNA TO MRNA.
;OC HOMO SAPIENS

;OC EUKARYOTA; ANIMALIA; METAZOA; CHORDATA; VERTEBRATA; MAMMALIA;
;OC THERIA; EUTHERIA; PRIMATES; HAPLORHINI; CATARRHINI; HOMINIDAE.
;RN [I] (BASES 1 TO 3387)
;RA COHEN,M., POWERS,M., O'CONNELL, C. AND KATO,N.
;RL VIROLOGY 147, 449-458 (1985)
;DR POSITIONS 2800 3387 GENBANK LOCUS HUMERV34A
LTR4

GAAGCAGGAAATATAAAAGGAAAAACAAGTAAAGGGAAAACAAGTCCTTTCCTGACCAGTCTGACTCACT
CCAAAGTCCTGCTGGAGCTATGATAATTATCTGCAAGGCCAGGCAGGGGCTCCGAAGGAGGGCTCCAGGA

GCAGGGATGAGAAAAACAAGTTCTCCTTATCAGTTTCCCTGTTTGAAATTCTCTCCCCATAACATTATTC
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TTTGTTCTGCTCTCACAACTATTTTTGTAACTATTTCTGCAAGTCTGTAAAGA'rTTTGTAAGTTCTTGTT
TTTCTTTCTGTAGCATGGCAAGGTCACAAGACATGTTTAAGTAAGGTAGGCTCATGTTGCAAATCCTGTT
GTAAAACCTGTCACGGTATGATTAACTGCCTTTGTTCTGCTTCTGTAAGACTGCTTTCTCACCTCGCAGG
TTTTGCGCCAAAAACCCGACTTGCCCCTGCCTGATGCATGTATAAAAGTCAAGCCCGTCTTTGTTCCGGG
CTCAGCCTTTGGATGTTAATCCGCTGGGCCAGTGGCCACCTAAATAAAACCTTCCTGTTGCACCCAGTGA
TCTCTCCGGCCTCCTGATACCCACAACAI
;ID LTR5
;DF LTR FROM HUMAN ENDOGENOUS RETROVIRUS 5' LTR, CLONE HERV-KI8.
;AC M12853
;KW ENDOGENOUS RETROVIRUS ; LONG TERMINAL REPEAT.
;OS HUMAN FETAL LIVER DNA (LIBRARY OF LAWN ET AL. ), CLONE HERV-KI8.
;OC HOMO SAPIENS
;OC EUKARYOTA; ANIMALIA; METAZOA; CHORDATA; VERTEBRATA; MAMMALIA;
;OC THERIA; EUTHERIA; PRIMATES ; HAPLORHINI ; CATARRHINI ; HOMINIDAE.
;RN [i] (BASES 1 TO 1120)
;RA ONO, M.
;RL J. VIROL. 58, 937-944 (1986)
fDR POSITIONS 32 i000 GENBANK LOCUS HUMERVKBI
LTR5
TGTGGGGAAAAGCAACAGAGGTCAGATTGTTACTGTGTCTGTATAGAAAGAAGTAGACATAGGAGACTCC
ATTTTGTTCTGTACTAAGAAAAATTATTCTGCCTTGAGATGCTGTTAATCTATGACCTTACCCCCAACCC
CGTGCTCTCTGAAACATGTGCTGTGTCAAACTCAGGGTTAAATGGATTAAGGGCGGTGCAAGATGTGCTT
TGTTAAACAGATGCTTGAAGGCAGCATGCTCATTAAGAGTCATCACCACTCCCTAATCTCAAGTACCCAG
GGACACAAAAACTGCGGAAGGCTGCAGGGGCCTCTGCCTAGGAAAGCCAGGTATTGTCCAAGGTTTCTCC
CCATGTGAGAGTCTGAAATATGGCCTCGTGGGAAGGGAAAGACCTGACCGTCCCCCAGCCCGACACCCAT
AAAGGGTCTGTGCTGAGGAGGATTAGTATAAGAGGAAAGCATGCCTCTTGCAGTTGAGACAAGAGGAAGG
CATCTGTTTCCCACCCATCCTTGGGCAATGGAATGTCTCGGTATAAAACCCGATTGTACGTTCCACCTAC
TGAGATAGGGAGAAACCACCTTAGGGCTGGAGGTGGGACATGCAGGCAGCAATACTGCTTTGTAAAGCAT
TGAGATGTTTATGTGTATGCATATCTAAAAGCACAGCATTTAATCCTTTACCTTGTCTATGATGCAAAGA
CCTTTGTTCACGTGTTTGTCTGCTCACCCTCTCCCCACTATTGTCTTGTGACCCTGACACATCTCCCTCT
CAGAGAAKCACCCACGAATGATCAATAAATACTAAGGGGACTCAGAGGCTGGTGGGATCCTCCATATGCT
GAACGT_GGTTCCCCGGGCCCCCTTATTTCTTTCTCTATACTTTGTCTCTGTGTCTTTTTCTTTTCCAAG
TCTCTCATTGCACCTTACGAGAAACACCCACAGGTGTGGAGGGGCAACCCACCCCTTCAI
tID LTR6
;DF LTR FROM HUMEN SSAV-RELATED ENDOGENOUS RETROVIRAL LTR-LIKE ELEMENT.
;AC J03061
;KW LONG TERMINAL REPEAT.
;OS HUMAN DNA, CLONE $71.
;OC HOMO SAPIENS
;OC EUKARYOTA; ANIMALIA; METAZOA; CHORDATA; VERTEBRATA; MAMMALIA;
;OC THERIA; EUTHERIA; PRIMATES; HAPLORHINI; CATARRHINI; HOMINIDAE.
;RN [i] (BASES 1 TO 535)
;RA BRACK-WERNER, R. , BARTON, D. E. , WERNER, T. , FOELLMER, B. E. ,
;RA LEIB-MOESCH,C. , FRANCKE,U. , ERFLE,V. AND HEHLMANN,R.
;RL GENOMICS 4, 68-75 (1989)
fDR POSITIONS 1 535 GENBANK LOCUS HUMLTRSSA
LTR6
TGGCCAGATTCCTGCTTAGATTCATCACTCACATCAAAAAGGCCAACAGAGCCCAACAAGAAACATAGGT
CCCCAAGCATAGGCCAGGCCCCTTAAAACTGTGCCTAAGTCGAGTGAAGCCTTTAGATTAATTCTTTTTA
TTTATCTCTCTTGTTTATTTCCACCTGTTATGCCCTCCGTGCCTTCCTATTCTTCTCACTTCTTTCACGA
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CAGGACGTGTATTTGCAAACACTACTTGGAAGGCAAGAACCTCCAAGAAAGTCTCTTTTGCAGTCGATTT
ATGTGCTTTGTTCCCAGAGCCTGCCCATAACCTTGAAGAACAATGCAACCTGCCGGTCATAGAAGCGGGG
AACATCAACCTTGCTACAGGGTTCGGACACACAGGAAGCCGGACTGGATGTAAAAACTCTAAAAGTGAAA
AAAAAAGGACTCCAGAGCATTGACTTTTACCTCTGTCCTAAAAATCACCCTGACTCTAGTTGTCACGATT
CTTACCAATTTTTCTGCCCTCACTGGTTTTGTGTGACCCTAGCCA1
;ID LTR7
;DF LTR FROM HUMAN ENDOGENOUS RETROVIRUS RTVL-H2.
;AC M18048
;KW ENDOGENOUS RETROVIRUS; LONG TERMINAL REPEAT.
;OS HUMAN DNA.
;OC HOMO SAPIENS
;OC EUKARYOTA; ANIMALIA; METAZOA; CHORDATA; VERTEBRATA; MAMMALIA;
;OC THERIA; EUTHERIA; PRIMATES; HAPLORHINI; CATARRHINI; HOMINIDAE.
;AN [i] (BASES i TO 5826)
;RA MAGER,D.L. AND FREEMAN,J.D.
;AL J. VIROL. 61, 4060-4066 (1987)
;DR POSITIONS 6 455 GENBANK LOCUS HUMRTVLH2
LTR7

TGTCAGGCCTCTGAGCCCAAGCTAAGCCATCACATCCCCTGTGACTAGCACATATACGCTCAGATGGCCT
GAAGTAACTGAAGAATCACAAAGAAGTGAAAATGCCCTGCCCCACCTTAACTGATGACATTCCACCACAA
AAGAAGTGAAAATGGCCGGTCCTTGCCTTAAGTGATGACATTACCTTGTAAGAGTCCTTTTCCTGGCTCA
TCCTAGCTCAAAAATCTCCCCTACTGAGCACCCTGCGACCCCCACTCCTACCCGCCAAAGAACAACCCCC
CTTTGACTGTAATTGTCCTTTACCTACCCAAATCCTATAAAACAGCCCCACCCCTATCTCCCTTTGCTGA
CTCTCTTTTCGGACTCAGCCCGCCTGCACCCAGGTGATTAAAAGCTTTATTGCTCACACAAAGCCTGTTT
GGTGGTCTCTTCACACGGACGCGCATGAAAI
;ID LTR8

;DF LTR FROM HUMAN ENDOGENOUS RETROVIRUS-LIKE SEQUENCE (HUERS-PI-I) 5'-LTR
;DF REGION
;AC X06273 Y00491
;KW LONG TERMINAL REPEAT ; PROVIRUS.
;OS HUMAN (HOMO SAPIENS)°
;OC HOMO SAPIENS
;OC EUKARYOTA; ANIMALIA; METAZOA; CHORDATA; VERTEBRATA; MAMMALIA;
;OC THERIA; EUTHERIA; PRIMATES; HAPLORHINI; CATARRHINI; HOMINIDAE.
;AN [1] (BASES 1 TO 730)
;RA HARADA,F., TSUKADA,N. AND KATO,N.
;AL NUCLEIC ACIDS RES. 15, 9153-9162 (1987)
;DR POSITIONS II 700 GENBANK LOCUS HUMERSPIB
LTR8
TGAAACCGTCTTTGCAAAATTATAACTGAGATAGTGAAAGAGATTTAACTTAACTGCTTTTATCTTGCTT
TTAACCTTTAAGCTGTCCTTGTTTATTCCTGGGTGTGGGCTGAACTAACTTTTGGAGAAACTTAGTTTAT
AGTTTATAGTTTAAACAAAGACAGTAACAGCCCTTTCCCAAGCAGACCTCCTTCATGCCTGGGGACTAGA
TTGCTTCTGTAGGACTAATGTTAGCGACCAAATTAAAAATTATGGTTTAGGAGTTATGCAGTTTGAGGCT
ACAAAATTTTAACCCTCTCTAAACTGCTCCTAAGATCAGTGCTTGAGATATTTTGCAGACCCTGCCCTTG
ACGGATCAGCTGGCACCAACCAGATCAATCAACTGGCTCATCTGATCTTGCGGCCCCCACCCAGGAACTG
ACTCAGCGCAAAAAGACAGCTTCAACTTCCTATGATTTCATCCCTGACCAATCAACACTCCTGGCTCACT
GGCTTCCCCCCACCCACCAAGTTATCCTTAAAAACTCTGATTCCTGAATGCTCAGGGAGACTGATTGGAG
TAACAATAAAACTCCAGTCTCCCACACAGACGGCTCTGTGTGAATTACTCTTTCTCCATTGCAATTCCCC
TGTCTTGTTGAATCGGCTCTGTCCAGGTAGTGTGCAAGGTGAACCCCTTGGGTGGTTACA1
;ID LTR9
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;DF LTR FROM HUMAN ENDOGENOUS RETROVIRUS-LIKE SEQUENCE (HUERS-P3).
;AC X06279 Y00491
;KW LONG TERMINAL REPEAT; PROVIRUS.

;OS HUMAN (HOMO SAPIENS).
;OC HOMO SAPIENS
;OC EUKARYOTA; ANIMALIA; METAZOA; CHORDATA; VERTEBRATA; MAMMALIA;
;OC THERIA; EUTHERIA; PRIMATES; HAPLORHINI; CATARRHINI; HOMINIDAE.
;BN [1] (BASES 1 TO 608)
;RA HARADA, F., TSUKADA,N. AND KATO,N.
;BL NUCLEIC ACIDS RES. 15, 9153-9162 (1987)
;DR POSITIONS 1 608 GENBANK LOCUS HUMERSP3
LTR9
AAAGAATAAATCACTGATATAAGAGTTAAGAAAAAATCACTTAGGCAGAGAGCAAGGGTATGGGAGTCCT
CAGTAAGGCTTTTATTTTTAATGAAAAGCAGCCCCAAATCATTTTCTAACAAAAAGCACCCTGCAAGCTG
GAAGTTTGCACAGGTGGATGCTGGCAGGAACTAAGGATTAGATATGTTCAAGATGGTGGTTCCATCTTCC
CTTCTTTGCCAGCCAGGTGTACTGTAAAGGAGCAGACAAGATGGCGCTAATCAACTGGAAAGCCCAGTTG
CATAAAAAGATTAGGCTTCCCTGCGCACCATGCAAACGTCATATCTGATCAAACCAATCTATGAGCTCTA
TGTAAATCAGACACCACTTCCTCAAACTGGACTATAAAACTCGATGGATTCACCACCAGCTGGTCTTTTC
CGCTTGGAGACCCCTTCCTCTATAGAGGAAGCTGTTTCTCTTTGTCTTCTCTCCTACCCATTAAACCTCT
GCTCCTAAACTCCTCATGTGTGTCCATATCCTAAATTTTCCTGGCACGTGACAACAAACCCCAGTGTATA
CACACCCCAGACAACATAGCCACTTCAAAATGGGGGCTCGTCTGGGATI
;ID LORI
;DF HUMAN LOW COPY REPETITIVE SEQUENCE
;AC X00751
;KW
;OS HUMAN PLACENTAL DNA, CLONE COS 20.
;OC HOMO SAPIENS
;OC EUKARYOTA; ANIMALIA; METAZOA; CHORDATA; VERTEBRATA; MAMMALIA;
;OC THERIA; EUTHERIA; PRIMATES ; HAPLORHINI ; CATARRHINI ; HOMINIDAE.
;BN [i] (BASES 1 TO 600)
;RA STRAUBINGER,B. , PECH,M. , MUEHLEBACH,K. , JAENICHEN,H.-R. , BAUER,H.-G.
;RA AND ZACHAU, H. G.
;BL NUCLEIC ACIDS RES. 12, 5265-5275 (1984)
;CC THE L FAMILY OF DISPERSED REPETITIVE SEQUENCES HAS A RELATIVELY LO
:CC COPY NUMBER, ESTIMATED TO BE ON THE ORDER OF i00 [NUCLEIC ACIDS RES. 12,
_CC 5265-5275 (1984)]. A COPY OF THE L SEQUENCE FAMILY IS FOUND IN EACH 3'
_CC FLANKING REGION OF A SET OF KAPPA I V-REGION GENES.
:DR POSITIONS 1 482 GENBANK LOCUS HUMIGKVKA
LOB1
TCGAACACGAGGGGTTCGGTTCTAAGCCCTGTTGTTTGCTGCACAGAAAGCCAATCACTGAGACAATGAG
TATTGCCAAGGAAGAAGCCTTTAATCGGGTGCTGCAGCTGAGGAGATGGGAGCTCAGTCTCAAATCCATC
TCCTTGACCAACTAAAATCAGGGGTTTATATAGCAGGGAAGAAATGTAACCATGTGTGGGAAAACAGGTG
TAAGGAAGAGGAGGTCAACAGGAAGCAGGTGGTCAGTTAGGCCATCATGTCTCGTGAGGGGACTGACATC
TCATTGTCCAAATGCAGTGACCTGGTAAGTTTTAGCTCCTTGATACTATCTGGGAGGCCTGATGACTGGT
TTCCTGAGAAAGGAACTCTGATAAGACAATTGTAACTTTCTCAAGTTTTAAGGCTAGGAGGATCGGTTTC
TATGCTTATTCAAAGAAACCATAAACATCAGTTCTATAGGACAATTGGGTGAGTTTCATATGI
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