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Fig.1l Estimation of repetition <frequencies of the
XhoI-0.7kb-related sequences in the diploid genomes of
different breeds of Gullus g. domesticus and some species
belonging to the order Galliformes. DNA from each breed
or species (O :female, @ :male) was subjected to
quantitative dot blot hybridization with *P-XhoI-0.7kb
fragment from ,pAGD0601 under the conditions allowing
about 11% base-pair mismatches in the resulting hybrids.
F1 individuals were derived from the 'cross of Black
Minorca (male) x Fayoumi (female). F2 individuals were
derived from the original cross of White Leghorn (male) x
Fayoumi (female). DNA from human male was included as a
control. Repetition frequencies are eXpressed as
relative numbers to that of the female White Leghorn;
i.e. 3x10‘.timeé per diploid genome.
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Fig.2A-D Quantitative dot blot hybridization of
genomic DNAs from the male (M) and the female (F)
individuals of White Leghorn (WL), Fayoumi (Fa), and
turkey (T) with *P-XhoI-0.7kb fragment from pAGD0601

under different conditions of overall stringency.

DNA from a human male was included as a control (C).
Hybridization reactions were carried out in the hybridi-
zation buffer at 65°% (A and C) or at 37°% (B and D).

After the reaction, each DNA-filter was washed in 6x, 2x,-
1x or 0.3x85C at the same temperature as for  the
reaction, and subjected to autoradiography (A and B)

and densitometric scanning (C and D).
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Fig.3A-D Detection of female-specific restriction
fragments hybridizable with the XhoI-family sequence of
the chicken in the genomic DNAs of the turkey (A and B)
and the pheasant (C and D). PstI-digested DNAs from the
male (lane 1) and the female (lane 2) turkey were
electrophoresed (4ug/ lane) on a l%-agarose gel, stained
with ethidium bromide (A) and subjected to Southern blot
hybridization with the *P-labeled XhoI-0.7kb fragment
from pAGD0601 and autoradiography (B). TagI-digested DNAs
from the male (lane 1) and the female (lane 2) pheasant
were subjected to electrophoresis (C) and blot hybridi-
zation (D) as for the turkey DNAs. DNA-filters were
incubated with the 2?P-probe in the hybridization buffer
at 37° and washed in 6xSSC at 37%. Arrowheads indicate

fragments that were recovered from gels for molecular
cloning.



056~

(kb)

Fig.4A,B Female specificity of the <cloned repeti-
tive units. Genomic DNA (4ug/lane) from male (lanes 1
and 3) and female (lanes 2 and 4) turkey (A) and
pheasant (B) were digested with PstI (lanes 1 and 2 in
A), TagI (lanes 1 and 2 in B) or HinfI (lanes 3 and 4
in A and B), electrophoresed, blotted and probed with
the *P-labeled PstI-0.4kb fragment from pUGD0401 (A) or
the **P-labeled TaqI-0.5kb fragment from pUPV0501 (B).
Reactions were carried out in the hybridization buffer at
65°c and DNA-filters were finally washed in 0.3xSSC at
65%. Arrowheads indicate the fragments correspoﬁding to
those subjected to the cloning.



Table 1 Repetition frequencies of the PstI-0.4kb and the TagI-
0.5kb repeating units and their related sequences in the diploid
genomes of turkey (A) and pheasant (B).

)]

Genome PstI-0.4kb unit® PstI-0.4kb-related sequences®
Female turkey 9,300-11,000 30,000-33,000
Male turkey upe <600
(B)

Genome TaqI-0.5kb unit® Taql-0.5kb-related sequences®
Female pheasant 3,700-4,500 18,000-21,000
Male pheasant Ub 7,500- 9,000

a; Determined by Southern blot hybridization

b; Determined by slot blot hybridization and expressed as multiples
of the repetitive unit

¢; Undetectable



A Internal

Position Sequence Nusber of
Repeat No. Nucleotides
1 GITTCCTCCC
1 11 ACAAATACCATTTTTTCAACC 21
2 kY AGAAATAGGACGTTTTTCTCCC 22
k| 54 AGAAATACCGGATTTTTGCCCC 22
4 76 CAAAACATGACATTTTCTCCC 21
5 97 AGAAATACGAGTTTTCTCCC 20
6 117 AAAATATGATATTTTGCACC 20
d 137 AGAAATTCCACTTTTATCACC 21
8 158 GAAGACTCTACGTTTTCTACC 21
9 179 AGAAATACCAATTATCTCC 18
10 198 GCAAAAATTACATTTTICTCC 20
11 218 AGAAATACCAGATTTCTTCCC 21
12 239 TTAAATATGACACCTTTTCC 20
13 258 AAGAAATAGTAGATTTTTCCCC 22
14 281 AAAAATATGACATTTTCTCC 20
15 301 AGGAAATGCCAGTTTTATCGT 21
16 327 ATAAATATGACATTTTATACC 21
17 343 GCAAATATCCGCTTTCTCCC 20
18 363 AAAAATATGCCATTTICTGCC 21
384 AGGAACTGCA
Consensus AGAAATAEENCAIIIICTCCC 21
EB Internal Position Sequence Number of
Repeat No. Nucleotides
1 C
1 2 GACAAAATACCACCATTCTCCC 22
2 24 ACAGAGATGGCATTTCATCCC 21
3 45 ACAAGTACTACTTCACACTCC 21
4 66 ACACGATGATACTTTCCATC 20
) 86 AAGAATAGGGCATTGGACCAC 21
6 107 AGAAATACCAGCTTTCTGCCT 21
17 128 AAGAGATGACATTTTCTCCC 20
8 148 AGAARATACCACTTTTCTCCC 20
9 168 AGAAATACAGGAACTTTTCTGC 22
10 190 CAGAAACACCATGCTCATCCTC 22
11 212 TCCAGATGTTGITTTCACCCC 21
12 233 AAACACTAGGACCTITCCTC 20
13 253 TCACTACTCCCTGCITTTTC 20
14 273 AAAACTAGATGGTCTTCTCTCCC 23
15 296 AGAAATACTAGCATTCTCTGC 21
16 317 AAGATGGGACCITTTCCAA 13
17 336 CCAAAGATGGTAGAGTCTCCC 21
18 357 AGAAATAGCACTTTTCITC 18
18 376 ATCAGAACTGTCATTTTCTCC 21
20 397 AAAAAAATACTACTTTCAACT 21
21 418 GTTCCAGGTGACATTTGCAGCC 22
22 440 AAACATAGGAGAGATTCTCC 20
23 460 ACAAAGTAACCACITTTCTCTC 22
482 ACGT
Consensus AGAAATANNNNQIIIICTCCC 21

Fig.5 A, B

Nucleotide sequences
and internal repeats
of the inserts in
pUMG0401 (A) and
pUPV0501 (B).
Underlines indicate An
and Tn clusters (n=3).
Nucleotide position 1
in A is the G after
the cleavage site in
the PstI recognition
sequence, and that in
B is the C after the
cleavage site in the
TaqI recognition
sequence. N in the
consensus sequence
means any of the four
bases.



Fig.6A~D Electrophoretic behavior of the cloned
repetitive units. 4% polyacrylamide gel electrophoresis
(A and B) and 1.5% agarose gel electrophoresis (C and

D) were carried out at 16 °Cc (A and C) or 55 ° (B

and D). In A to D, DNA samples applied were as follows:
HaeIlI digest of PM2 DNA as size markers (lane 1),
XhoI~-0.7kb unit (chicken) from pAGD0601 (lane 23},
PstI-0.4kb unit (turkey) from pUMG0401 (lane 3) and
TagI-0.5kb unit (pheasant) from pUPV0501 (lane 4).



Table 2. Fragment sizes of cloned repetitive units determined by nucleotide sequencing or deduced
from electrophoretic mobility

Repetitive unit

Fragment size

Fragment size deduced from electrophoretic mobility (bp)

determined by

nucleotide 1.5% agarose gel 4% polyacrylamide gel

sequencing :

(bp) 16°C 55°C 16° C. 55°C
0.7 kb Xhol "7 800 730 > 1860 1200
(chicken)* (1.12)® (1.02) (>2.59) (1.16)
0.4 kb Pstl 399 490 400 700 450

_ (turkey) (1.23) (1.00) (1.75) (1.13)

0.5 kb Taql 489 540 490 720 - 530
(pheasant) (1.10) (1.00) (1.47) (1.08)
AT fragment 451° 480 -4 650 -
(pheasant) (1.06) (1.44)
0.4 kb BamH1 389 380 - 350 -
(Bobwhite quail) (0.98) (0.90)

* Orngin of the repeating unit
® Size relative to that determined by nucleotide sequencing

¢ Including 83 bp of vector sequences
4 Not determined



Ori

1860
1760 —
1410 —
890
845
672
615
525

(bp) - (bp)

Fig.7A,B Electrophoretic behavior of a genomit
population of the 0.7kb Xhol family repeating unit as
revealed by ethidium bromide fluorescence. 1.2% agarose
gel electrophoresis (A) and 4.0% polyacrylamide gel
electrophoresis (B) in the presence of ethidium bromide.
Lane 1; HaeIII digest of PM2 DNA, lane 2; 0.7kb repeating
units recovered from the XhoI digest of genomic DNA of

the female White Leghoxrn chicken (O.Z/Mg/lane).



A "SCAGTTTCCTCCC ACAAATACCATTTTTTCAACC AGARATAGGACGTTTTTCTCCC AGAAATACCOGATTTTTOCCEC
COTCARAGGAGEE TCTTTATOOTARAARACTTGS TCTTTATCCTGCARAMAGAEE TCTTTATGOCCTARKAACOCG
" C4AKACATGACATTTTCTCCC AGAAATACGAGTTTTCTCCC AZASTATGATATTTTGCACC AGAAATTCCAGITTTATCACC
CTTTTCTACTCTARARGAGES TCTTTATGGTCAAAAGAGCS TTTTATACTATAAAACCTCG TCTTTAAGETCARAATAGTGE
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GAAGACTCTACGTTTTCTACC AGAAATACCAATTATCTCC GCAAAAATTACATTITCTCC AGAAATACC&hATTTCTnggs
CTTCTGAGATGCAAAAGATGG TCTTTATGGTTEATAQ}GG CQ}KFTTAATG{ﬁ{ﬁAGAGB TCTTTATGFlClAAAGAAGGG
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T ANATATCACACCTTTICC AAGAAATAGTAGATTTTICCCC AAAAATATGACATITICTCC AGGAAATOCCACTTTTATCET
AATTTATACTGTCCARAAGE TTCTTTATCATCTAAA‘AGGGG TITTTATACTCTAARAGACE TCCTTTACGGTCARARTAGCA
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ATAAATATGACATTTTATACC GCAAATATCCGCTTTCTCCC ARAMATATGCCATTTTCIGLC AGGAACAGCA
TATTTATACTGTAAAATATGG CGTTTATAGGCGAAAGAGGG TTTTTATACGGTAAAAGACGG TCCTTGACGT

Aaa A Aaa AAa AL

B P TTTCTGECT AAGACATGACATTTICTCCC AGAAATACCACTTTTCTCCC AGAAATACAGGAACTTTICTGC
CAAAGACGGA TTCTCTACTGTAARAGAGGG TCTTTATGGTGARAAGAGEG TCTTTATGTCCTTGAAAAGACS

A GARACACCATGCTCATCCTC TCCAGATGTTGTTTTCACCCC AAACACTAGGACCTTTCCTC TCACTACTCCCTGCTTITTC
GTCTTTOTGGTACGAGTAGGAG AGGTCTACAACAAAAGTGGGS TTTGTCATCCTCCAAAGCAG AGTCATCAGGGACCAAAAAG
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z-IQ:IAAIICTAGATGGTCTTCTCTCCC AGAAATACTAGCATTCTCTGC AAGATGGGACCTTTTCCAA CCAAgthGGTEE@GTEfcﬁgs
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N GARATAGCACTITTCITC ATCAGAACTGTCATTTICTCC AAAAAKATACTACTTTCAACT GTTCCAGGTGACATTTGCAGCC
TCTTTATCGTEARRAGAAG TAGTCTTCACACTARRAGACS TTTTTTTATGATGAAAGTTGA CAAGGTCCACTGTARACETCGG
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“NAACATAGGAGAGATTCTCC ACAAAGTAACCACTTTTCICTC ACET
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Fig.8A,B Periodic appearances of the protected site

(v ) with W-protein against DNasel cleavage in each
strand of the PstI-0.4kb unit (A) and AT fragment from
the TagI-0.5kb unit (B). Sites of enhanced DNasel
cleavage (v ) are also marked. Boundaries of internal
repeating units of about 21 bp are shown with spaces.

Protected sites in underlined regions (I~ IX) in B

appear with periodicity but without association with A,
or T. (nZ 3) clusters.
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Fig.9A,B Summary of the DNasel footprint analyses with
respect to-the 21 bp internal repeats in the PstI-0.4kb
unit (A) and AT fragment from the IﬁgI—O;Skb units (B).
The frequency of protection against the DNasel cleavage
calculated for the 18 (A) or 17 (B) internal repeats is
indicated with vertical bars on each consensus sequence.

When the fragment length of an internal repeat and that
of the consensus sequence are different, the site was
assigned according to the position from the first base
pair of the internal repeat. Enhanced sites of DNasel
cleavage are indicated by dots.
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Fig.10A,B Interactions of W-protein with subfragments of
the Xho-family repeating unit flanked with sequences from
pUC119. In A, constructs of fragments used in this assay

are shown. Boxed regions indicate subfragments derived
from the XhoI-0.7kb repeating unit. Thin lines indicate
fragments from pUC119. In B, each of the construct shown

in A was 5'-end-labeled with **P and subjected to the gel

retardation assay. Lane 1-5; 0, 4, 8, 16 and 20 41 of the
purified W-protein fraction was added, respectively, to the

reaction mixture. Each reaction (25ul) contained 2.5ng of
¥pP-labeled probe and 100ng of E. coli DNA. Arrowheads

indicate positions of DNA-protein complexes. Rlative levels

of binding of W-protein to these fragments are listed on
the right in A.




EEMBROEE

-~ 7 = B OWREAEEE S OREOWHRAEKIIM O RECFHBHEE LR L 54, &
A TIRIRELBAREEEL TAT R 2 a~vF VU RT , ~ 2R LT 5, Enb~Tr
ru<F VERCBEERBEDNARRET S Z E8MbA T 54, KEDNABREEDRE R
BImED IS5 TV BEDREALMC IR TR,

AFRIZ=7 bV OWHEEET EF L ETE~NT B2 o v I VHEBERBO—BL LTTh
hicbDTH 5,

FFEICEB LY 7R OWHEKDNA DK% % HbHXhol 77 § )V -~ REFEFIO =7
b GRERMTORNEE P ERNE Ny FT Ry bAM TV E v 2 YIZE - THN, B8
RICREERN 2 5657 2 72 D5,000~40,000EE RES RigHZ xR L, T LTRE
[E15H5,000@ & Jd A= O PEGEY »2 v IWEB LT, Xhol 7 7 3 ) —EF&
$930% DEHERH G HAT HEBETTDONA/DNANA 7Y £ E— g v Th®AHZ LI
X b, 1.3kb EcoR | i # REEMETHXhol 7 7 3V —BEEORERII N WE GBS HIZ S
BRBEETHILRAML, *OREEMD 7 o —= v I % {Totc, ¥, #960%DEERGE
RHRBTHLEERHERALT, YFAVF 2 VOWHREHEFTHI0,000EKE LTV 50.4kb
Pst | Wik, & o OWHEERTHL,000ERE LT\ 50.5kb Taq IiF#RHEL, Zhb% 2
BV S LTHEERFZRE L, YFAVFa Y, FOOWHEEEKHEORINE (A)i~s,
(T)s~s 7 7 A X —RELH2bp DEARBAVHFIEE LIBEL - &, KEKRP TEH
DNAL LTEETAZLOMET=7 ) OWHREKHERDOXho | —0.7kb KEBA L #£ET
BEBEE O LR A Lic, E51C, =0 b U FEOKES bAME, BE S
W—protein 2 Zh b 3EHOEINIH U TRBROBHE CRRMERET o L 2R L, ¥,
W—protein DEEFEEIZHI170bp DB DNAIZ 200 bp DFEVE i DNA 2VEKE LB F OB 4
CHBDOAZ ExRRLLE,

PLED X SWAPRILIBED + )V OWHREADNAF I L EDOE MR EDNANFET S Z
&, ThOREIEREXBOREELZEL, WThOAEOBE TS v 7 BLBEEATHZ
LEPEEN LR DT, ~"Fr7avF O FREOCERITF LVESESLEL LD THS
LENLEERR, EXRBRELOZNYREINDHELWEREETH LD LYE L,



