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Teble 10-6 Examples of simple-sequence DMNAs im enkaryotes®

Base pairs
Drgamism pir repeat Sequence of one repeat umig Loscarlicns
Crosapbila melarogasier 5 ALAAL (polvpunne! Arms ol Y chramaosome;
ileuit fly; ATAAT cencromenc hererochromatin
7 NIATAMD pf chromnsmne 2; long arm
of 2. nesr end
1i) AATAACNTAG Centromeric heterachramarin
AGAGAAGAAG of all chromosomes;
ri]_'l af ||:-r|5 arm of 2
Drasophila viridis 7 ACAAACT (hand I} Centromeric heterochromann

ATAAACT (hand 10
ACAAATT (band 111

Caneer borealis 2 AT ;
marine crabl

Pagarns pollicaris 4 ATCC

thermit crab} 3 CTO ;

Cavis poviella & COCTAA Centromeric heteruchosmatin
[Zunea. Pl

Dupodonmys i 10 ACACAGUGG Centrnncric heterochromatin
(kangaroo rat)

Cereupithecns aethiops 172 — Throughour chromosomes

[African preen monkey;
r seguenees]”

Homro sapicis 171 Throughout chromosomes
(fuman; alphmd sequences)?

“all cukarvoris species have mure than ane rpe of simple-sequence DNA, characteneed by the sequence repear; the suble sncledes only selecred
scanples. Many repears are W hp or less in lenpth, but several langer repears, such as the prinabe o and alphoid equences and human
memisatelliogs aoc oow kpown, The o and alphoud seguenoes aee oon shown becanse of rthear lengeh.

soumcE; K. Tarrnff, 1975, Ana. Rew. Gener. 33550 and A, 1. J=ffrevs epoal., 1985, Manere 3114:69




Optical density {260 nm}
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Satellite bands
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e

AC AAALC TIAC AAACT

ATPA AVLEERl AT A AACT

ACAAAT TIACAAATT

etc,

atc.

aln.
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A 3321 minisatellite

Consensus sequence

Changes in individual
rapaals

A 335 minisatellite

Consensus sequence

Changes in individual
repeats

0 d O LT e D3 B

AAGGGTGGGCAGGAAGTGGAGTGTGTGCCTGCTTCCCTTCCCTGTCTTGTCCTGGAAACTCA,

1-24 {no changes)

25 G

26 G

T
CGEGCAGGeAGLEGEGEAGG
T CAG

C = A

oA . .
T . A A
T s AT

TA . A G

T . A

T L]
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1S% loop I.- I/’_I_\I )
i I| n
I"\_‘_‘__..-‘_-':EI' QEHH H“'-.L__ ﬂ
ﬁ : rHetemduple;:
il -
= L‘;ﬁﬂﬁggg; ':__ Inverted
1 s repeat
| {~50bp)
L 1 .-'.r
N/
Host-cell DMNA
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Target
Sihe | Transpns?n (2600 bp)  Tatel
5bp) 45, (750 bp) 1S, S

‘= — . >
Genes for resistance to
chloramphenicol and for transposition
(1100 bp)
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[— pol i RT and other proteins
E LINEs -m e AAAA 6-B kbp
E A B
= SIMNEs W hAAA 80-30C0 bp
s 5 pal I
=
Q i
i Retrovirus-like {RT and other proteins) — 1.5-10 kbp
E || -Slemenis (LTRs 300-1000 bp)
(Transposase)
DNA transposons | .| 80 bp-13 kbp

{TRs 12 bp and longer)

2 1994 Curmard Opinion in Genabics & Developmant
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T5L

Alu-cons

T5L
Alu-cons

750
Alu-cons

750
Ali-cons

T5L
Alucons

75L
Alu-cons

T5L
Alu-cons

1 15
*GLCGGGECGCGEGTGEGE
GGECCGGGECGLGGTGEE

a5 ao
GCTGAGGCTGGAGGA

GCCGAGGCGGGC GGA
a 10E
TGGGCAACATAGCGA
TGGCCAACATGGTGA
1346 160
+GCCGGGCGCGGTGG
AGCCGGGCGTGGTGG
181 155
GCTGAGGCTGGAGGA
GCTGAGGCAGGAGAA
226 244
TGCGCCTGTGA® s 2 G
TGAGCCe GAGATCGCG
M pati
AGACCCCGTCTCT
AGACTCCGTCTCAAA

18 a0
COGCGTGCCTGTAGTC

QTEACGCETGFAﬂTC

E1 758
TCGCTTGAGTCCAGG

TCACCTGAGGTCAGG
108 120
GACCCCOQTCTCT=» =
AACCCCGTCTCTACT
151 _ 16E
CGCGTGCCTGTAGTC
CGCGCGCCTGTAATC
196 210
TCGCTTGAGTCCAGG
TCGCTTGAACCCGGG
241 258
CCAGTGCACTCCAGC
CCAGTGCACTCCAGC

AR AA A

k1 |
CCAGCTACT*CGGGOAG

CCAGC-ACTTTG@E&G

78 il
AGTTCe=ssas CCAGCC

AGTTCGAGACCAGCC

21 135
TS EEREEEEER R R

ALAAATACAAAAATT
166 ) 141
CCAGCTACTCGGGAG
CCAGCTACTCGGGAG
21 125
AGTTCTGGGCTGTAG
AGGCGGAGGTTGCAG
Lhi 2710
CTGGGCAACATAGCG
CTGGGCGACAGAGCG




“Coding” sequence

Direct repeat (498 bp) Direct repeat
= — o et el Wt 1 o
bp ATG 230 270 AATAAA bp A
Poly A Poly A
Stop Stop algnal m“
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5" Direct repeat
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Al saquence

Human A,

. TGA,CCA;GA,;GA;GA:GA;GTTCCAGGCCA GTCAGEE

, A3:CCA2CCALCCALCCALCC

3" A-rich sequence 3' Direct repeat
. A7CA5CA, TCA,CA, TCA, AAAACAAGCAGGAGGEEET]
. A2 GAGAGATTGATTGA, AAGATTCACTTGTTTAG
A GALGAGAGASGA;GA, AAATAAATGG
- Az GTTTAGATAAR
o AR TASTASTA,TCTTA, AAAAGGAAACT TGGAAAGEE
- AdChy AACTATAATTTTTG

CCACALTCA,,CCAGACAGGCACAGCCCC




DONA

Alu
transcript

RNA-
cDNA
hybrid
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Direct

- L sasass-J——7777T

— Polymerase |l
ire terminator
reoaEL Alu seiuenﬁe repeat /

Complementary
DMA strand is copied

—~———————— anaaaA [ ~~——uvuuuuu ¥

RMA folds back on
itself; sequence is
copied into DNA

e e el =, 4 B 0 A A, B

TTTUULUUY
\

cDMNA \L

cONA is copied and inserted into
genomic DNA through an unknown
mechanism
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lal

Retraposon

LTR
(ZR0-E00 bp) {4)

(2 |-/""'_FH Maobile ganes 12}
i A1}

Inwerteed

Dirgct repeat  repeat
at target site {10-50 bpl
(5-10 bp!

b Aetrowviral DMA

l gag falall int any I

Copig

I gag int Tanw  pol I

176

I pag pal it anv I

Ty 812

I gag it Yenv  pol I
ST




0.5 kb
Activator (Ac) element —q

Poly A site
|-—}Transc:r'rptim1 |

I [r—— e ' l‘*\_'x_ = - I

CAGGGATGAAA Exan  Intron TTTCATCCCTA
G Sl g i P e

-

Dissociation (Ds) elements

Ds9 I—"—__—--l_—- —-I

_

D52d1 I e a: :—_ L __I

- =

Ds6 l —:[ J"'— —_ ]
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(a)

+ethanol +glucose
+ or — ethanol
Raaasy” o No transcription
ADH, mRNA
inducible

(b)

+ or — glucose
+ ar — ethanol
W

ADH, mBNA
constitutive
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Table 1
Interspersed repeat composition of the human genome.
5{5 level and olal size SIMEs LIMEs Elements with LTRs DHA transposons Unclassifled
database eniries Alu MIR  LIMEt LIME2 HERVs MalRs others mariner others elaments Tatal
36-43% GC Number: 885 404 933 351 B0 261 48 15 233 80

14102 kbl Fracticn: 5.7% 1.6% 205% 21% 1.7% 31% 08% O016% 1. 7% 1.0% g 5%
d3=-52% GC Mumber: 1182 wgg 252 178 21 75 15 2 101 38

(1724 ki) Fracinn: 1753 Z.16h A% 26% O0.7% 1.8% 0.7% o, T 1.3% 0.7 Ja. 1%
50-63%GC Mumber: 9595 110 168 a0 12 a 13 ] 44 15

{1225 kh) Fraction: 20.2% 008% 4.6% 14% 05% 11% O0.7% 0.0% 0.5% 0.4% 30.3%
Extrapalation ta a 3 billian bp genome

Caopy number {in theusands) 118 402 93 2N S50 167 34 q 1932 B 2069

Fraction of fotal genome 10.0% 1.7% 1460 2.10c 1,30  2.6% O.7% 0,1 %% 1.5%% 0.8% 35.5%

The dala in this takle are based on the analysis of all unigue human genomic GenBank entrieg > 40kb as of June 1996; a lotal of 7051 kb derned
iram 40 distinct loci, For this we used am axtended version of the database of human interspersed repeat consensus sequencea (50| and the
program RepeatMasker [S1]. In calculating the number of repeats, fragmented sequences were ccunted as one. The sequences have been poaled
by the GC content to shaw the differential repeat distribution in AT and GC-rich DMNA (zee Fig. 2. As ~60% of human DNA is <43% GC, 30%
ig 43=52% GC, and 3-5% is > 52 GC [5Z] (the rest is satellite DNA relatively devoid of interspersed repeats) and these fractions comprise
58%, 24.5% and 17.5% of the analyzed sequences respectively, adjustments were mace to calculate the genomea-wide numbers (Gl-rich DNA i3
probably overrpresented in the database as a consequence of its higher gene density [52]]. Except for Alu, probably all numbers are underestimates
- pspecially those of MIR and LINEZ = as very old copiesfmembers probably escape detection.
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Fraction of
genomic DNA

| Class of
P /.—f rapeat
/ Total

GC leve

o 18998 Currenl Ceirman in Ganalics & Devalesmani
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Primary i} DD 10000 O 000
rranscript L— | I 1 1

£
405

745

14
F4E 754

M icd-T
11
F46 BDOD

& Figure 24-11 The early region of pelvoma virs is expressed in one 3000-basc-
Tong nuclear BMNA that can be spliced in theee wavs oo vicld dheee different mEMAs
and therefore three carly protins. The thick orange bars denote protein-coding re-
gions; the thin red lines, noncoding regioms, [See M. Rassoulzadegan e al,, 1982,
Matwrs 3007130




Ii ! Ghaneenic: AMA,

LI exlerelai
ta orm DRA capy
at 57 cnd ok
E=runnii: ENA

12 FMap= ranmrees
Frgardized AN

st ump: DRSS hybricizes
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-E
Tabigwingl -:E }1'1-"'.
cocdlar - :
130 .'t‘ V;I;
LTR = =5EE*. | 1R Prula-3 e0gana e aiti
— —_—
Celular MA | | |
In1'r~gr.'.|1|-:|n

[IMA | | | |

1 7

: i Dizletion and [usioe

1
DR, | |

| Traascriplian
R,
Splicing
b
rifRA, — A,

Hocomibinatian wilh
Lwl'u'.rilal RMA

¥

Wild-ype
reliCvirel
H™a

EE | | E-

RM& “or dafecten trarsduscicrg relicyins
Ahnlsar rrarine leakerpig wirug CA-MulLY

A Figure 24-1d  The formation ol o rasdusioe selsesris,
Although che vvenls G gecerate a rransduciog rereeiros
acoir ar such 3 loa frequeray char chiey have s been stad-
iexd in the labnratory, the stroctwre ol the waosducioe <iruses
sizongle suppests thar shey are formed as depicoed here, Fus-
iarion of the Akslean wrs i c|i.-|.1|¢:.|:|] hecaae 1t has Iany
seusures [z unolber ielioviriees, The 2@ pane is shown
as 3 sers of ceoms in cellelar MAC A wild-bope Tetmrearus
APETEE I af couhd probably inrsgrates r.anrlnml'g.' Prce Im
aberar 105 integrations. A subsoguent deloiion-Tusion event
liscs a c-aldd cxon inre the pag region ot the rerravres. Tran-
seripricn of che fosed DMA sl sulscoueot spliciog, poodus
i mBA Do the geg-adid Tusion poocein, TF dwe cell s alsn
inbecred by 2 wild cpe retrovits, i will package she pag-ahi
b MA along vl weald-vepe B¥A, T che nexe geserarian,
e man BAs cam teoombares (presumably by o switeh of
peonpaies dunie coversc IFadscapliond 1 gonceare the RRA
b the tinal marsdocing retrovites Snew called Abelson ma-
iz Lewenna warast
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MPUMEHEHWE PHK: B MEAWMUMHE

B KASTKOX MASKONWTOKIEME MaEOHHIM NeHOMHDID UEHAYDWPOBOHNAA Gbia COHARYHEH ARD MAQD HOIGHN, HO YHE CaEyac

HECKOARKD KOMIOHMA NETOKTEA MCHOARIGENTE 810 AAA ABYEHWA WAN NPEACTEROILLEHAR 3050ASEOHHA ¥ e AQBEKD,

KOMNAHWA

Ayl Phariiaceisicas
KElIpM AN
wre Macoowoars, CLLS

Ceviiy Biosciences
ApazasH, EBosaHK

fehosbdariia
EyARMEE (SRR

S Thenaheniics
DYAAED, LT KOADRCIAD,
LU,

NAAHR

Moo asanRaHHE BOSMOREIIETI NRMEHEHrS PHE
B MEAHUAHB KOHREaTH=E FECASBAHKA MCED HE
RO EE0HE

Moo asacBrHAE BOSMORHOCTH AndkaHEH PG
S A HRS [O0 B BRESPSHLX HHSE LA

AbArt S0 boh HibAkCiHn SPHEK G p@nped
COAOHAT NDETODOTIE AAR AEHEHM NAODACETORE,
[POIKE MO KB AT HIOR A0 ALSD) W S W O

TecTHpGECHAS NRENIEOTIE S0 DoHoEs PHE,
OEACACIDLLER (8 OREHTOTBHIA OETHEHTC Tk
KOTODaE NS AR EHEL A0 ASUEHAR POk
MR LI, DOAROROTHD METOL0E AEYEHE
 MCNoAbCEDHAam PHEY

MoACH EHME

ChoHOBAHD 8 2002 K TFonwH AL BEHCARHSE
DHHECHCMBOACHRE 1 HECOAL RS METSHTOE

Coaana Subaroiay sPHE,
QEOTHECHILLYSD BECE TEHOM HBASESH

Hpaanmumem:n HOYOTE KAKHASSCEAS
M MEITCIHEH HO DOnEHBIL G
PCRDM MOACEHTCT MDA

Miag, TEHM HOZBAHASS KOMMOHKA
NoaEKACCE B onpese 003 ¢
et BT e i (N1 = Wl e e e
i Fira b P Pt b L
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