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mo X WA B R

EHRIMOUREICHE THIMREBAE LOBEFOBELOVWTIIEL—EBOMRANZIS5NT
WAICBEL. BREADOEBREMEREDONIGEBROBEELHILE BHECEIFHMEREICE
RKESHMITIDOBRKEDH D, THDE, BERICREIMEEARIBROBRR. IHFRERIC
B<LEZAONDIMREBEFICELDETDRDOEMEDFFREDERM. HXFOA FRIVEY
BREETERSEOUMEBREBTEGL NN THDPEE ST 2BRETH D, XY, HXXOHER
@ﬁ%ﬁié‘:ﬁﬁ E b, TORCTEOTISHIFRNRYREMK EDBEFSRY/ SrySinclair et al.
(1990) Nature, 346, 240-244, Gubbay et al. (1990) Nature, 346,245-250] 23 3R7E, #1445
EANDHHRE ICH < BEFO—DELTEREN TS, ZOBROUSMEAE 2 BEROEM
ERBTH D, WELEEITBVWBEHIIEZZ, BZIWOBATORGRAEEIEREZ &5, RAED MR
BARERE L DL OMABLBRLEIMREBRBERDICEMNEZAONSD. BRIV MY
[CIISRYBEFIIBFELAVEEZZISNTVNS, LAL., =7 FUDOKRTOA RIRILEVER
LETERRME. FETOBRMTH<BEFREABABLLUTVBI LSO D> TV,

ZOMVICBWTHEREBGFOFENFEINIMHERNEWLREEA LOBEGRFEL T,
IRfEchromo-helicase-DNA-binding protein (CHD1-W) &ATP synthase « -subunit '
(ATPSATW) DBEFSINSNTVS, CHASDBEFRIVTNHIMEEE L ICHRBEFIE
EL., MRELCHBIIDEENBEELB NV EEZIONTIVS, &ifi. £ FIp23.3-p24.1(LHFET D
DMT1(DMRT1)BEFN =T b UZREH L ICTHET 5 Z £ 55435 7=[Nanda etal. (1999)
Nat. Genet. 21258-259], BEBERINT &2k MMSHBTIP23.3-p24.1 DR KIS & U XY ii%EE

(B, S u) SEHEEICECRI LTSN, ChNDMTHEGEFOBRGFEORDICLY
EUBENDEINHD, =0 MU ZREELODMRTIEGFICBWCERGFERERERANRES
SIEVERETNIL, HICEWTHO 2 SBEET 5 LIS S DMRTEGFHHEMEREE1T -
TWBENIEHROBHD, WTNICLTHIREEFTHREOUMRE LB T A MARE. HEMLDER
FHREEICET HENGRRBIIESN TV,

AFRETIZ=T FUOTHRECE T AHRENSHMEICESHFLANORIFEEIEL.
LR AIOR ML ETERRZE ST B EBERDCDNAZ BT, cDNAD SH#CDNAZZELEIL
YIS0 arEF0. BERNICKIRTIBEGFODNAI O~ DOERB &, BEFBEED
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BRETD CLEBELL
F2E —UMUMSHBEORSLEERZSCHEBICHENACONARTIOREBERER

ZO FUETERRICE T BEMEDBESNBDHIMIPE AN S7 B IR > THERNICRIRT S
BEIEFORGERELE.

=D hFUSAREWREHIFENDNATO—Z(EE0.6)IC &L U MBI, #. HZhENI7REEG
MORMEETERRVOABEZSUHEBZEIE L. poly(A)-RNAZHEE., BEE,. cDNAZEKL
o TNHDCDNAZRWED SiCDNAZELEIK YT 542 3 %&PCR-Select cDNA
subtraction;Z(CLONTECH)ZF B L T\, SERICEIT S5 RA/ZcDNARLTID BIE & &4
f2(Fig. 1) =0 &% HERDCONA Tester & LT 2 dadaptorFi(1, 2R)EHI4 (AL,
HHEFEDCDNAILDriver & U TadaptorBeFlE M3 (A=, 2BDadaptorftd| & #FD
Tester[3ENENZI 4 [CDriver&REL. THEDODNATUFAE—- 32 %&Tok. Th52D
DNATYIAEL—2 a VRIEBRERBL2EBDNA TS A ¥ -3 &{Tok. CDEE
Driver cDNAE DA T Uy REKZE N /=. &7 fzadaptorftd| &5 o /=15 R A Tester
cONABSIEI TONA T Uy RPSEREN, BIEENWTITo2Ih b2 DadaptorBtdICd %
754 < — %A =PCR(polymerase chainreaction) (& U BERICEIEE NS EEZ SN,
D& D ITBHEEN/-cDNARLSI ZpBluescript KSR & —(cHT7oa—= o LD, U
N=R/=8r70vy bR/ =270y MERICLY & 0— > ORI RTOER
1o/,

#2000 0—>0A oY — MEEIENR S ¥ —BRDEET % & (CPCRERINVTEIEE., 28DY
WEeRWTRKSETTERKBZToL. ChHZAWHT RSO a (CERLLE. O
cDNAZZNENTO—-TELTYY IOy MERET o /2(UN—R/ =Y TOy b N7
UFAE—3>), CORR29 00— DcDNATO— T (L >TDH, £r=ld. i#cDNAT
A—J&ENBNIFINESZ 2, E5ICHESBRpoly(ARNAICHT S/ —H> 70y b
B EIT 272232002 (5m2,5im3) [CENTHIERNARIBEERL =,
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Tester Tester
cDNA from undifferentiated

H DNA from UDG+M of
gonads + mesonephroi(UDG+M) Driver §_day f;?nma[e em‘[,,y;’s
of 5-day female embryos cDNA from UDG+M of

with Adaptor 1 Sday male embryos with Adaptor 2R
_——— ) [
—_— = (in excess) — =
First hybridization
a — e
b s .
C M————
da - —
Second hybridization

~&——— Fresh denatured driver
ab,cd+ e MO=————y
l Fill in the ends

a mo—— e —
o DO ., z

b wr————rm & &
[ E— -
C mo—m— s
PR [ —

P = E—
o

-a——PCR primer
First PCR o primer 1
Second PCR [t:: nested primer1

PCR amplification nested primer 2R

[ First PCR
Second PCR
b EO e a,d no amplification
, 4=_  b—b' noamplification
5 - -5 ¢ linear amplification
3 -’ e exponential amplification

(e

Subcloning into pBluescript KS vector

Reverse Northern blotting
Fig. 1 Schematic diagram of PCR-Select cDNA subtraction

$B3E® —7J bYWpkci. PKCREERFDcDNAIO—Z= 45

SRRV ER L2 DDDNAY O—2(5fm2,5fm3)1I3=7 b U iki#S"/ ADNAICKT S
Y70y MERTHRENZ S VTN ESZ 2 &5, HRRNAWEREBE EODETLRT
BETHBELEZ SN,

20— O-7ELTH=ZT MUSH H’Liﬁﬁ{tiﬁﬁi+qﬂ%chNA54 ToU—(A
Y= bYAX0.32kb)EX S Y~ 5 LTz, SIM2 T H—JICEVBRBLEA Y — YA
X49660-b0 & O— 131307 = / BEEE 12— K3 HORF(openreadingframe) &5 (Fig.
2A). FDOT X/ EELYIZ E FPKCI-1 (protein kinase C inhibitor/ interacting protein-1) & 61%
DHEFEMEERETDENE WpkchiBRFEMB LI, S5IC5M3/ 00— bFA—BEFHHETH
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% Mo f=(Fig. 3A). _

ZDbYDPKCHEGEFERELZI/O-EENTWEDoH, Eb. TOXTHRESKTNE
PKCIDCDNARES % & & ICRT-PCREFTLN, EhEhh Seodingffitsh2 14-bDESI & iR, BE
FA-7EULTERECONAS A TS5 Y —DRY U—= 2 FE AR/, TORBA VY — b
H A X#630-bT. £ FRUTDAPKCIEHNB7HDERMEFT 1267 /BEEEZI— T
BORF£# D& 00— pchPKCI-3 % B8 L #=(Fig.2B). ZMcDNAL O— 2 [FPKCICH TR
HDOE WHIT(histidine triad)motif2#%%. £ FPKCIOXiGE REERINICLVBES ML > /=In
BEICBHLI3EOEAF O U BRESHFEETSH(Fig.2BO)T EMS. =7 MY PKCFRIRF
(chPKCBKTH % & &2 Shr=(Fig. 2B, 20).

WpkchB{5F & chPKCRERFISDNAIEEELY. #ET =/ BEESITENTNT7 1%, 65%D4EF
B o z. F=Wpkei,chPKCI& » /RO BDOHREHFEBIZENEN13.9,13.8kDak (RIFRIL
THo=h, HEZFES(pl;isoelectric point) ([ FNFN10.93,6.33E MM URLE > TV,
WY N BDOHEERNEZNENT S/ BEBOBRMDOE S ZH LICEEMIC6DOMEKITHEIL
7=(Fig. 2C). chPKCIDHIT motiflz48243 % WpkcidD 8E1 5 [TIZHIT motif i3 E L Ad o 7= £
7=WpkcidfEig2 (301 . ZIFZVITE Amotif[Leu(4/20),Arg(4/20)]TH - 7“:75“
ChPKCICIZTFRER T, CD2DDI NV BIIRB > IBBEEFH DL FHEINE,

$£4E Z9 bYUWpkci, PKCHEGBTFOBEGCFHEOBRINELBE LDORBEBA

=0 b USSR ERES / ADNAZ HindIITTEB5EE L. B#ICHIndIITE1L LU 7=pBAC-
LacR& & —[CHHAH, E. coli DHT1OBE ICHEEEREZIT o /2. COLDICLTEEAS Y~
B A XH150-kb. ¥ISHIO—2 15457 b UEBAC(bacterial artificial chromosome) <
AT7SU—ZBRLUI(BEK, BKEERELOEARRK). CDSA4TSU—EZT bU2MEG
T/ LY A XE2300-MobT B EMB.2BDY ) LAY A XEAN-FTZHDTH 5.

CDBACSA TS5 U—~%5fm2,5fm3cDNAY O—V#RBETO-7ELTROY—-Z V5%
WIOEDBAC/ O—r&#BF LI, WFhOoO—2FI(ZH5m25m370—-TE &8 5-
kbDBamHIBfiFr. 5.6-kbDPstitiE HBEEL 2. CDBREF ZpBluescript KSR & —([ZH T 4
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A

GCCGCGCTGAGCCGTGCTGGGGAGGTTTGGGGCTGAGGGAGTGTTGT&QCGAGCGGGCGC 60
CGTCATGGCCGGCGGGATCGTTAGGTCGCCGGCCGCCTGGCGCGGTGGCGCCGCTCTCTT 120
M A G G I VR S P A A WIR G G A& A L L 18

GGGAAAAGTCGCCCGCCAGGAGTTCTCCGCCAACGTTATCCGCGAGGAGGAGCCGTTGTG 180
G K VvV AR QE F 8 A NV I R E E E([P L W 39

GACGAGGAGTRCCTTGCETTCCATGATATTTCACCGCAAGCTCCTACGCTTTTTCCTAGE 240
T R S[|A L. R S M T F H R K L L R FI|F L A 59

CGCTCCCCAGAAGGCCGTTGTCGGGTTATCCGGAGCAGAAGATTGTGGCGCACCTCTTCT 300
AP Q K A VYV GL S G A EDTCGAH AUPIL L 79

TGGGCGTTTGATGATTGTTGGCGAGAAGTGTGCTGCTAGCCTGGGCTTGACCGATGGATT 360
G R L M IV GEI XK CAASLGUL TDG F 99

CCGGATGGCTGTGAGATACCCACCCTCAGTCCCTTCAGACTACCGCGCGCGGCTCTGTAT 420
R

M A V R Y P P S V P D R A R L C I 119
TCTGGGTGGCCGTCAGTTGGGCCAGCCTCCTGGCTAAGATGTTTGCACCGCCGGTGTTGC 480
L 6 GR Q L G Q@ P P G % 130

AGCACGCGTACGGATCGCCACCGAATGGGTTTCACGTGTTGCCCGTCAGCCTAGCCACCG 540
GTGACATGTAATTGTTTTTGGTGGGTGCCTATGGAGGGTAATGAAAAGCTTTGAGCAGCA 600
TTTGCAGAATAAAGATGGAGCATGGGGATATCAAAAAAAAAAAAAAAAAAAAAAAAA 657

B

CGTCTGCGGGTGCCTTGCGATACGTCGGCATGGCTGACGAGATCCGCAAGGCGCAGGCCG 60

M A D E I R K A Q A 10
CGCGCCCTGGTGGGGACACCATCTTCGGGAAGATTATCCGCAAGGAGATTCCCGCCAACA 120
A R P G G DT I F G K I I RKETI P AN 30
TAATCTACGAGGACGAGCAGTGCCTTGCGTTCCATGATATCTCACCCCAAGCTCCAACGC 180
I I ¥ EDE Q|IC L A F H D I S P Q A P T 50
ATTTTCTAGTGATTCCTAAGAAGCCAATTGTCAGGTTATCTGAAGCAGAAGATTCTGATG 240

F L v I P K K P I V R L S E A E D S D 70
AATCTFTTCTGGGGCATTTAATGATTGTTGGCAAGAAGTGTGCTGCTAACCTGGGCCTGA 300
E sS|L L 66 H LM I vV GG K K CAANIULGL 90
CCAATGGATTCCGGATGGTTTTGAATGAAGGGCCTGAGGGTGGGCAGTCTGTCTATCATG 360
T NG F R M V L N E G P E G G © S V ¥ H 116
TAC TCTCC TATTCTGGGAGGTCGTCAGTTGGGCTGGCCTCCTGGCTAAGATTTTTGCA 420
v I L. 6 G R Q L G W P P G x 126

CCACAAGAGATGCTGCATGTGTACAAATCACTAGCAAATAGATTTGTTTCCCATCAACTT 480
AGCCACTGTTAATGTAAATTGTTCTTGGATATGTGTCTTTGGAGGGCAATAAATGCTCTG 540
AACAGCACTTGCACAATAAAGATACAGCATGTGGAAAAAAAAAANANAAAAAARAANNAA 600

AAAAAAAAAAARAAAAAAAAAAAAAAAAR 629
C Leu, Arg rich
region
Wpkei NN [\\1 130aa
1 56 | 777 | 103 [118 1130
47\% 1‘6% 4I7°/o 83% 27% 91%
0 BRSRS \'\-. e,
chPKel | IR 126aa
1 98 114 126
HIT motif
-l ———— P
exon | exon 1l exon Il

Figure 2. The ¢cDNA and deduced amino acid sequences of Wpkei (A), chPKCI (B), and
their protein domains and identity levels of their sequences (C).

The cDNA sequences of pWpkci-8 (A) and pchPKCI-3 (B) were determined. The N-terminal
Met residue in (A) was assigned because of its location nearest to the termination codon in
the 5-UTR, and that in (B) was assigned by comparison with mammatian PKCI| sequences. In
{A) and (B), termination codon (asterisk), polyadenylation signal (underline) and the boundary
of exons (vertical line) are indicated. The Leu, Arg-rich region of Wpkci is boxed in (A). The
HIT motif containing the conserved His-triad motif (HVHLH) is double-underiined, and the
three His residues involved in the binding of zinc are circled in (B). In (C), amino acid residue
numbers for N-terminus, C-terminus, and the last residue of each domain, correspondence to
exons | to Ill, and identity levels of the amino acid sequences of corresponding domains
between Wpkci and chPKCI are indicated.
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0 —=13 2/ (pGB-1; BamHl 5-kblf K £ &1, pGP-3; Pstl 5.6-KbII R £ & E) Uik, WY/ LY
O— Y OEERFIREET oo EOBEWPKCBGEFIIENIFY w105 R BBEFTHEC
EMBBIEL D =(Fig. 3A), E-COBETRS VTALCRELTWS TSN,

B#EIC=7 k UBACS A 75 1) — % chPKCIcONA% 0 — > (chPKCI-3) £ FO— T & L TR Y
Y—= 5 EFOEOBACY O— Y #MBE L, TOMD224D82 O— > DHindlE{LIZ & 5
1.3-kb(pGH1.3-1) R A3.3-kb(pGH3.3-3)8f K. RUCHSHTHO— 2 DREEEFICDNTIE
224D84 O— > & AWTEBRIIREE T o /2. TORBCHPKCREGET 6 RIBI3EOI+Y >
BSEBBETTHSDZ EHBES & 7= (Fig. 30).

ChPKCI. WokciEFmA > kO ENEN2,682-bp. 985-bp CREFIRITOEALATR
PEIZRUVE Do f, —F. chPKC, Wpkci&EFDA > FAVIEZTIENT62-bp, 831-

A l Wpkei unit )
StHi-0.37
Wpkcei gene . _ﬁasconv.

BarmRiBamHi

4o o
CRiwepeat = &35/

5fm2 5fm3

1kb

B Wpkci
I
pGP-3 II IIICReat
N
& ORF1__ORE2/Z N\ o
CR1 consensus sequence

C
chPKCI gene - I/ \III
ll,/ndlll Hl/ndlll Hindlll
LI N5
! ! Hindlli !
........ atasd | pon1.af

' ]
CEmAveRrecscEE A, ———— e e aaeena T TUT

Figure 3. Gene structures of the tandemly reiterated Wpkci (A, B) and non-reiterated chPKCI (C).
These structures were determined by restriction mapping and sequencing of BAC clones, 216G1 for
Wpkci and 224D8 for chPKCI, and their subclones. Exons are indicated with filled rectangular boxes.
Locations of the partial sequence of CR1 between Wpkci genes are indicated in (A) and (B).

A minor 1.4-kb transcript of Wpkci gene was shown to contain an additional region of exon Il as

indicated Ilib in (A). Positions of cDNA clones; 5tm2, 5im3, fst5.2-5, and genomic subclones; StHi 0.37,
pGP-3, pGB-1, pGH3.3-3, pGH1.3-1, are indicated.
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bpTS57%DREAMNH /2. CDOLIBIFYUB(EIE). RUA > MAVITOEREN S
BEFPIR—DEBEGFEERELLTNDEEZSNE,

Z0 Y SRR B RO PR B EER(CX U TchPKCI(224D8BACS 1 —2r), Wpkch&
{z‘:?(pGP—?:b“/ LAY O—)&F -7 & LTFISH(fluorescence in situ hybridization) 2171V
BELOBEBUEZRE L. COLERBICWREGRPIERERTI T % EcoRl-familyALy!
(pUGD1201), RUZZEHRBHESBRERIITHBpFN-1To 0754 MFIEREET—
Hh=—7A—-TEUTERLE, TOREWPKCIEGTFEWEAERKBROEANT O/ O F R
SERIC, chPKCHAGFIIZREAREE bO XA 7 EEGERERED SZLBERMEICH L 53.4%
DEE)CBELTNSDC ENBEM Mo (Fig. 4). ‘ |

WpkchBIRF04 T AICRBELTWS Z 0T/ ABERBIRICELY FEEN/A(Fig. 3A). %

A

Figure 4. Chromosomal locations of Wpkci
and chPKCI genes demonstrated by FISH with
mixed probes. (A) A metaphase set from the
female chicken embryonic fibroblast was
hybridized with biotinylated pGP-3 (for Wpkci),
DIG-labeled BAC clone 224D8 (for chPKCI), 1 :1
mixture of biotinylated and DIG-labeled pUGD120
1 (for EcoRlI-family on the W chromosome) and 1 :
1 mixture of biotinylated and DiG-labeled pCZTH5
-8 ({for pFN-1 macrosatellite on the Z
chromosome). The biotinylated probes were
detected with FITC-avidin, and the DIG-labeled
probes were detected with sheep anti-DIG Fab

—_— i 0%
P by Wpkei repeat fragment followed with rhodamine-labeled anti-
Xhottamily p P——Z0V3 sheep Fab. Scale bar indicates 10 um. (B)
. EcoRiHamily o Locations of Wpkci and chPKClon W and Z
d m > < — chPKCI [53.4 £2.1%) chromosomes, respectively, are illustrated. The
W-heterochromatin e chPKCI locus on the Z chromosome was
w assigned by measuring 122 FISH figures as in (A).

a . IREBP
Z-heterochromatin -—‘ -—
100%

Z
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Z TCWpkchiBEFE#ESUBACHO—2D—D2216G1D A U — FECFI(¥9140-kb)ZNotI THI U
L. E5ICPsHTESEILE. BEAEZETL. pfst5.2-5cDNAL O — > (Wpkci&BGF4A > bk
A+ TF YU, pre-mRNAHEE; Fig. 3A)D A >4 — MEFI(0.58-kb)& FO0—TF & LT
Y 70y MNERET . TFDOATOTRA RERE, Y TJOy MINATUSA ¥~
ar, MATS.6-kbOBHEBOKE DA ZH&RIE LZ(Fig.5A). RRICChPKCIBEFE2T
BACH O —>/224D8(A > 8 — h#150-kb) & NotliE{Lik. BamHITEME{LL. BERX8£1T
L\ ChPKCIDER S B (8B ESI30-410;Fig.2B) 2 O—J &L LT Y70y MERZETTH
7o TDRERIA-KbEZSICESTFRIISDD/INY REKRE U/ WpkchBIZFD £ D IR BBEE R
A T3 - 7=(Fig. 5B).

WpkchBIEFOREREERHTET S/=DECoRVIEILL==D b UES / ADNA(0.25-3 ng).
RUECORVIEAL L =217 U 44 / ADNA3 1 g & 5fm2 cONARRE (10-90 pg)( WokchBET
pre-mRNAESE; Fig. 3A)DEESMICH LT, STm2 cDNAlI A 270 —J & LTy 7Oy b
B EIT o 7=(Fig.5C), LU FINBEIIFUjiFLA-2000M A —SFFSA ¥ —ICK U BEL L -
%, UTOHEXICLYRERKZEL L. =7 MU2EBEDYT / LAY A4 X%2.54pg. —1GE
WOFHRFEEGS0EL, T405—CTOY b L7-DNAR EHREHEMEDO RIEDBRERICH
BEBOHEZAWTHELE, 74NMN8—LDT /) LDEE(pg)/2.54=Ng(2E&T / LE).
T4NVG—LtDOO-2DRF=Nc, 5/ LEHV O THELNHEEHOHEZENEN
Sg,Sc& L. REEH#EXETSE, NgxX:Ne=Sg:Sckiz¥, X=Nc -+ Sg/Ng * ScTRER
BEREE U, TORRMEERY / AWRBEK)FITHA44OE—FELTNDI LS DD
oo TOEDICWPkciBEFIIWABEK LTS VT AIC44ERELTNBZ ENS Mo, £
DERBIZERBTH D, WokchBEFDY/ ABRIDSREBEGFHEICIEIZD UL/ LILHEFRE
TSR THBCR 1 RERTIDO—EB(ORF2D3 B ES) HEEL TVE(Fig. 3B). ZDRIE
BeFUEIELTR(long terminal repeat)BUL bO RS U ARY U D—BTH Y. CORFIENL TH
HORBOREZHEENEC, 40FAVE—-PPERSINAETERGEZL 5N S,

E#RICChPKCHERFICTDOWTHAE—HKOBEEIT o /=, BamHE{LL =D bUS/ A
DNA3 uwg& HindllZE LI & YU E#EIKIZ LU 7=pchPKCI-3(chPKCIcDNA£ O — > )DNA(5-100 pg)
ZRABLIEDBDIIHLUT, chPKODES A (EEESI30-410;Fig.2B) 2 7O0—T7 L L THHY Y
70y bMEREITo/2(Fig. 5D). TOHER. -0 M MEGES/ AH-YT1.33E-FE
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. Southern blot
- BAC 224D8 /Noti

EtBr  Southern biot
BAC 216G1 /Noti

female genomic DNA male genomic DNA 3pg
02505 1 2 34

clone )
0 1020 45 90 ¥ 0 5 10 20 50 .100.pg

clone

Figure 5. Determination of reiteration frequencies of Wpkci and chPKCl in the
chicken genome. (A) The 140-kb insert containing Wpkci genes was recoveted
from the BAC clone, 216G1, by digestion with Notl, and further digested with Pstl at
six different concentrations. The digests were separated by agarose-gel
electrophoresis, stained with ethidium bromide (left panel) and subjected to Southern
biot hybridization with 32P-labeled insert of the Wpkci cDNA clone, fst5.2-5(right

~ panel). (B) The insert of BAC clone, 224D8 containing chPKCI gene sequence, was
recovered by Notl digestion, further digested with BamH| at eight different
concentrations, and subjected to Southern blot hybridization with 32P labeled cDNA
fragment (nucleotide positions 30 to 410) of chPKCI. (C) Different amounts of
EcoRV-digested genomic DNA of the female chicken (upper panel), and EcoRV-
digested genomic DNA of the male chicken (3 g each) mixed with different amounts
of the linearized cDNA clone, p5fm2 (3.83 kb) (lower panel) were subjected to
agarose-gel electrophoresis and Southem blot hybridization with the 32P-labeled
insert of p5fm2. (D) BamHiI-digested genomic DNA of the male chicken (3 ng each)
and different amounts of the Hindlil-digested linearized cDNA clone, pchPKCI-3,
were subjected to electrophoresis and Southem biot hybridization with 32P-labeled
subfragment (nucleotide positions 30 to 410) of pchPKCI-3 as a probe.

LTWBZ &G h o7 Lo TChPKCHEGEFIZZREE FICHEET 3L >N E—BEFT
HdEEZ BN,
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$BOSE ZUMYWpkciBEFOMEHICEFS2RFEOREI

BHIIEBOHEICL YR (Carinatae species). Fhafi(Ratitae speceies)lCHEEh
bo ERIWHEBASTEENICESICHRDS D FEELEVEREIZIZIERAET. KBTS
DHPEBETH D ENHMONTND, WokciBIRFOBRICHITDRFUEFAND 0. Tt
H2E. FRIE12824E DM Y/ ADNAZECORITHIE L 7=, WpkciBEFIT 4V VI
(StHi0.37,Fig. 3A)&/a—-J& LYY 70y bNATUSA - 3 %757, Fig.6
TRUEETORBEO CENTWpkcBEFHS =7 U LAKRICRELTEELTWR I &
PRENFE, TO—TICHBWEIFY VINESIZChPKCIEH73%DIEEMEEH D=0, HIcH
TRIEEhIZNY FliPKCEﬁ1ﬁ?EH§ET3§§<‘:%2_tO LHL., EREICETS 5 Fav,. T

2 1 —TII WokciBEF BRI DS RN RERIZE SN, WokcBFIDBEEIZY /S v
Carinatae species '

Carinataespecies

M: male F: female

Figure 6. Conservation of the reiterated Wpkci gene in female genomes of Carinatae
birds. EcoRl digested genomic DNAs from male (M) and female (F) species of birds as
indicated were subjected to agarose-ge! electrophoresis and Southem blot hybridization

with 32P-labeled genomic fragment StHi-0.37.
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A

hu. p
mo. p
ra. p

bo. p
ma. p
ch.p
qu. p

du. p
p7
Wps
quWp
uWp

PKCI

b ok d md mh wd h wh md A ah —d

Wpkci

Leu, Arg rich
region in Wpkci

CLAFHDISPQAPTHFLVIP -

CLAFHDISPQAPTHFLVID 2E
LAFROINPOAPTHHLEI P

AWRSMIFHRKLLRFIGOAAS - ~

ARSMIFHRKLLRFIIAAN- -
R oMISHRELLGHZIANY- -
R SVIVRLRLOCFINS

HIT motif in PKCI

(% identity)

hu.p 60 % SIWAEDI DESLLGHLMIVGKKCAA |8 LGL) SRM\NNEGZ;GQSVYHVHLHgL.GGRQ g3l 87
mo. p 60 ABDI DESLLGHLMIVGKKCAA BLGL) SSHRMVVNEGH 5 3GQSVYHEEHLH ‘LGGRQ&E‘JPPG 87
| ra.p 60 4 AEDR DESLLGHLMTVGKKCAA It LGLIGISHRMVVNEGES SGOSVYHVHLENLGGROLIIPPG Y
g bo.p 60 i 4 AEDI DESLLGHLMIVGKKCAA ja LGLIGISHRMVUNEG 9GGQSVYHVHLHLGGRQI#‘1¥-JPPG 88
| ma.p 62 ETGIAKINERH I EREYIE VANV VK SEREE DV TN SECRER G EVE e longiddd 54
IS -] TV L SISAEDE DESLLGHLMI VGKKCAA #.LGLTIN 3FRMVE NEG PI>GQSVYHVHLHEELGGRQLGHPPG JIRT
UM ¥ 1V} LSI9AEDE DESLLGHLMIVGKKCAR 8.LGLTNSFRMVIZNEG P2 GGQSVYHVHLEELGGROLGIWPPG T
2 LSRAEDE DESLLGHLMIVGKKCAA § LGLTI/GFRMVIFNEG P 3GOSVYHVHLHELGGROLGWPPG T
e [, Sle AED®EINE LLGHLMIVGBXKCAAR LGLT SFRMEVENT; PENES: P VET¥ LS LGGROLGE P PG S
e LS AED N LLORLM VG IS CAA R LOL T SF RNV E €4 DA RS S VT LGGROLGE PPG I
RN VSGA PRSI KIAYE FI(er Nt ife Dyt DIl ysi%a AR Y Py SD- FEDCCARMCIVERfecldle] 64
RIECELNSNSGG PR R FF ARG RO N a8 DI NI a N A i RE - LOTTAAE 66
Leu, Arg rich region
e —————————E———————
AALES
(% identity)

i1 99

% 100

B ; 83

: 70

: 80 )
C chPKCI DESLLGHLHI\IIGKKCMNLG TNGFRMVL
Helix  hhhhhhhhHhhhhHHHhhh hhhH

Sheet S85sSsSss SSs SSSs
Turm TTT TTTT TTTTTT

80 90 100
Wpkei-8 GAPLLG‘:RLMIVGEKCAASLGLTDGFX&MAV
Helix ~ hhhhhhhHHHHHHHHhhh

Sheet 55855SS8S8Ss SSs s8SSS
Turn T . TTTTT
100
. . | [
QualI—kaclH i SAPLLGHLKIVGEKCAANLGPTDGFRMAA
elix hhhhhhhhhhHHHHHH
Sheet  5SSSSSSSs
Tumn TT TTTTTT
T A
Duck-Wpkcei GGPLLGRI GKKCAANLDLTNGFRMAV
Helix HHHh hHHH

Sheet s5SSSSSs sss SSSS
Turn TTTTT TTTT TTTTTT

Figure 7. Comparison of deduced amino acid sequences of mammalian, plant and avian
PKCI and avian Wpkei, and prediction of an o-helix forming domain of avian PKCI anq
Wpkei. (A) Deduced sequences of PKCI (p) from human (hu.), mouse (mo.), rabbit (ra.), bovine
(bo.), maize (ma.), chicken (ch.), Japanese quail (qu.), domestic duck (du.), and Wpkei (Wp)
from chicken (Wp7 and Wp8), Japanese quail and domestic duck, abbreviated as above, were
aligned. Overall identity values (%) of sequences relative to the sequence of chicken PKCI are
indicated at the end. Only a single residue is different between Wpkci-7 (Wp7) (H-81, minor type)
and Wpkci-8 (Wp8) (R-81, major type) of chickens. (B) Alignment and comparison of. sequences
as in (A) for deduced sequences of Wpkei from chicken, Japanese quail and dgmestuc duck_.
Wpkci of domestic duck lacks the last 14 residues. (C) Prediction of the formation of a-helix (H
or h) for the indicated regions( a-helix regions in A, B) of Wpkci and PKCI of chicken, Japanese

quail and domestic duck.
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s O—EESTRERILVANNOBIFZ T HETIIER/ERIN, ,
—ZDrY ERLUFCE(Galliforms)ICBT A=Kk DU X5, hER (Anseriforms)l:E‘_é‘é? E
WDIBRENSEZNENCDNAT A TS U—ZHFEIL. pWpkci-8D 4 > 8 — MNEEFI, chPKCIDERST
Wi (B EEHI30-410;Fig.2B) & O—T7 L LTROIU—Z U007, FORRZIAKRIX
S, 7O WpkchEEFARED S (pquWpkei-16, pduWpkei-20). PKChEEFAREOS
(pquPKCI-2, pduPKCI-8) & Z# N FNEE L7=(Fig. 7A,B)e CNETHREDHZWEEE. H#HHD
PKCHERF
EZD MY, ZIRVO XS, T eINOWpkel, PKCRERIZFDOHET = / BECFIDLEE Z1T o /=
(Fig7)e =7 FUPKCIZBEERITI8%, MEAELDRETHE7H590%NDEWHEREMERL .
—ﬁ\mfh@%ﬁwmd%:vhuwmdﬁﬁwmtumwﬁﬁwu4>>\7»¥:>E§
AEERBIEHS. HIT motifIBIELAEWI ENESMER S, i?‘:t k PKCIDHIT motifdN
KA a-helixtBigz LU, TOMT—HTEVNCKEEMUTRES A —2ERTH7HICE
BRRAL U THBENDPoTINS, ChouandFasmankIC L 5% /O BD2 REE TR
&Y. BEEPKCI, Wpkcive™h b o -helixiBE & & 5 Z & FBEN=(Fig. 7C).

$68 =T bYUWpkci. PKCEEGFORBAODKPBRERMRUVRREOLER

Wpkci, chPKChERFORBELERREICEII2RREB(KEL2E), RUB0E=7 MJHBRICHEITS
FIR/NG — 2 Zpoly(ARNAILK T D/ —H 270y hMNATUFAL -2 a3 VICKURBRL
7o FO—TICIE Wpkcei, chPKCHERFZFFRMICERMT ZHITmotif(chPKCI), 104-118%%E
(Wpkci, Fig. 2C)ICHE % 3 2IERESI 2 TN ENPCRICE USSR LIER L. £EPBRCETS
RIRBLL(Fig. 8D)IFFUjiFLA-20004 A =7 FSA ¥ —ICL U BB L%, =7 bU
GAPDH(glyceraldehyde-3-phosphate dehydrogenase) cONAZO—TIC LB T FIVEETH
EZTVWRLE, EOERINSBEFEIRAHIALS6BRETORERNEL. ThEUEDX
T—2, RUBORZD FURHBTIIRANE 22 &89m0~ (Fig. 8A,B,DLEER). /-
MR FOERRIRELS. 6 BRRSMLETER+PBEHRpoly(A)+RNAICXHT 2/ - TJ0y
MERICBVWTORERICBESN/=(Fig. 8C,DTFH). £LmEEGEFLH808=7 UTDE
Yo BISRERR oG o/, 2DDBEFETIIZOLD CHR/NS -2 DO—HBDBRDS
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Whole embryo 80-day chicken . o
A N

s 58 @O
M

control plasmid

kb =
A pWpkci-8 pehPKCI-3
10 26 50 100 200 10 20 50 100 200pg
2.4~
14>
0.65-» pWpkei-8 -
pehPKCE-3 1.2
B +Mesonephroi Whole embryo

B Q.28 2 026 06 t -2 Mg

Wpkci /1,25
ChPKCI 4.9 10.2

0.65
- Figure 9. Determination of mRNA molar

ratios for Wpkci and chPKCI. Different

GAPDH(1.3): amounts of linearized cDNA clone, pWpkci-
o 8 or pchPKCI-3 (A) and different amounts
) M: male of poly(A)*RNA from gonads plus
C Gonads+Mesonephr:u . F: female mesonephroi of 6-day female embryos or
o e Tv T from the 6-day female whole embryos (B)
kb S NN MNP D Whole embryo were electrophoresed, blotted onto the
5 o5y Wokel {6 » chPKkCl nylon membranes, and together hybridized
§§ . ./\ temale-©. with 32P-labeled cDNA probes specific for
L1 I ; Wipkci, chPKCI or GAPDH (not shown), and
i i subjected to the fluorescence image
0650 i analysis. The ratio of signal intensities in (A)
SR s AT e was obtained by comparing slopes of signal
intensities. In (B), slopes of relative signal
SATDRAS) - Wok HPKCI . 3peonaderMesonephiol intensities of Wpkci mRNA or chPKCI
pre! g G ' mRNAto GAPDH mRNA were first
it 1 obtained, the slope of Wpkci mRNA was
Wokei §§“ ] then corrected by the ratio obtained in (A),
f i } M £¢ i and the mRNA molar ratio was calculated.
BRON X y)
¢hPKCI et R S S Sl © A W g
s sy
aonl' e “ay 4
|: GC-box
fCAAT-box

Figure 8. Northern blot hybridization indicating that transcripts of both Wpkci and chPKCI
genes are present at higher-levels in early embryonic stages. (A, B) Poly(A) *RNA preparations
from male (M} or female (F) embryos at different stages or from different tissues of 80-day
chickens, as indicated, were subjected to Northern blot hybridization with 32P-labeled cDNA probe
specific for Wpkci (A) or chPKCI (B) and with 32P-labeled GAPDH cDNA probe (A, B), andto
autoradiography (A, right panel of B for the 80-day chicken) or the fluorescence image analysis (left
panel of B for the whole embryo). (C) Poly(A) TRNA preparations from undifferentiated gonads plus
mesonephroi of 5 to 16-day male (M) or female (F) chicken embryos, as indicated were subjected
to Northem blot hybridization with the 32P-labeled Wpkci-specific, chPKCl-specific or GAPDH
cDNA probe, and to autoradiography (left panel marked with Wpkci) or to the fluorescence image
analysis (right panel marked with chPKCY/). (D) Relative signal intensities of Wpkci mRNA or
chPKCI mRNA to GAPDH mRNA are plotted for female (open circle) or male {closed circle)
embryos at different days of incubation. (E) Some common features of transcriptional signals for
Wpkci and chPKCI genes, based on the genomic sequences determined for pGP-3 and pGH3.3-3
(Fig. 3).
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N, MEGFDOS' TOE—5 —#EEIITATA-box <, CAAT-box, GC-boxDSHEET B &
WS HiBOYFHE R L2 (Fig. 8E), MBEFHASRIVIREE R RS ER I ETERS LR
BB TS Y BRR, £ WpkciBRF (WREKL)IHOLTRIRL, chPKCEIRT(Z
ek F)LBEFERE (dosage compensation) & #kn, H#(ZZ)ICHEWTHE(ZW)DH2EDF
REZRLUZ(Fig. 8).

WpkchBFH 5130.65-kbDmajor/FEEEM DM I, 1.4-kb,2.4-kb, RU & U BN FHRAKIC
minor/ZEEEMH TR Shi=(Fig. 8A,C). cDNALZ O—>5fm3(Fig. 3A)&#7O0—-7& LT
o7/ =970y bERE. SIM3DIBEET & Wokeir'/ AT EDLEE DS, 1.4-kbEEE
EMIIESSICTRICEET Bpoly(A)mM 7 FIEFIR LB O(Fig. 3A )T, Sfm3EEHIZ
TOLEEHIAMULIEBREEBRTH D LEZ DN, LHL. TOROEEENOE
BEEBICDWTIIRBETH S,

Fig.BILiRLe/ =¥ 70y hNATUFAE—~2 3 OBRBICBNT. chPKCEELFEEY)
IS WokcrBRFEEMOE L T10EORAEBREEL LI LD 5, Wpkei mRNAIZChPKCIE HEA
TLUSBICHET 52 L0 PRENE, €2 TFig. 8THEA L Wpkci, chPKCIZO— 7 & FL
TENENCBRE2G, RUKRMLETERR+PEBFEPoly(A)*RNA(0.25-2 ug)icd LT/ —H¥ >
70y MEWRET57=(Fig. 9). RNAO T Oy FEDHIEICIIFig. 8& RIEGAPDHEGF I O—7
ERWE, £RECOEEEHEIRICUZpWpke-8, pchPKCI-3cDNAZ O— & FNFh 7Oy b
(10-100pg) LET A WF—CHL T, B2 DBEFTO—TERABICNSTUFLXEE, &
70— FHDLEES L RINORBIEZE 1T o 72(Fig. 9A, B). ZFDH#E R WpkchB IR FDIEEME chPKCI
BEFOEEMICLER, B2EICENTI0.268, ROCEBER+FE LBV TIIBOETHEY
ST Emghol.

$B7E =7 bYWpkci, chPKCEEGRFONHREICEIFZRBMBARVCFPRESY /XD
RolRARESRCL OB

WpkchB{LFDF IR & WpkcicDNA(63-534b, Fig2A) L UBRLA=URTO—TZALY

T. 2556 BIRICxd Bwhole mount in situ hybridization(C & UfT-72& 3., HICHEWTO
HFIZRLBTRIANE SN, FITOEREKRMEETRERZSTHEF 123 U TR ICwhole
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mount in situ hybridizationZ{T> 72, TOHEREROERRMEETERR. RUEDESE TRIR
MRS NIZ(Fig. 10A-female, antisense), & 5 ICRMELETERESUSBRORBUR [CT S
in situ hybridization[C& W T ® B (CHERD LR K ML ETERR VIR £14. RUBDEBTR
Iﬁbsﬁ_bht(ﬁg 10B-female antisense), chPKCIcDNA(30-410b, Fig2B)&k U&RK LA UR

Figure 10.

A _ Antisense __Antisense

Sense

In situ hybridization indicating rather ubiquitous presence of Wpkcitranscripts including

undifferentiated gonads in female chicken embryos. (A) Whole mount in situ hybridization to the part of a 6-
day female or male embryo containing mesonephroi and undifferentiated left (arrowhead) and right (arrow)
gonads, with DIG-labeled antisense or sense riboprobe for Wpkci. Wpkci transcripts were detected only in the
female embryo with the antisense probe. Scale bar indicates 1 mm. (B) In situ hybridization as above but to the
_cryostat sections of a part of the 5-day female or male embryo containing left (L) and right (R) undifferentiated
gonads. Significant signals of hybridization were detected only in the section of the female embryo, including both
sides of gonads, with the antisense probe. Scale bar indicates 50 um.

vector

Figure 11. Intracellular distributions of GFP-
fusion forms of Wpkei and chPKCI in
embryonic fibroblasts from the male chicken.
DAPI-stained nuclei (ieft panels), GFP-
fluorescence of the protein expressed (middle
panels) and merged images of DAPI-staining and
GFP-fluorescence (right panels) are shown for
cells transfected with the expression vector for
GFP-Wpkei (A to C), GFP-chPKC! (D to F) or GFP
alone (G to ). Each scale bar indicates 10 pm.
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7O—-TERWTChPKCREGFORBICDOVWTHEFEOBRE1ToER. EETHRAS KL
Il EERVWTRBORIR/NNSY — PR 51 /=(data not shown),

Wpkci, chPKCIcDNADERRRFEIR € KR % TN EF N GFP(green fluorescent protein) D3 'K (Cin
flameTHAESHIEMES VNOERRAVI NS e, oD b UBHSFMIICEA L THRR
St HRARESRUOEITET o/, TOERGFP-Wpkcig&a s /NI RRBEBEMERLL
(Fig. 11A-C), E/=GFP-chPKCIBtE& Y > /O BI3#%. RUMIBIE®E A (CHEE L =45(Fig. 11D-F)

. GFPOADIHE(Fig. 11G-) ELERB EBRANDBEMNEN D 1.

FHRIET=ZD PUOHRERVVIHRETOMESMEOBITZBIEL. =7 MY OLTERS{LFHA
LA BT 2 MEENZDNAZ O— 2 OBREFEZT, EOBEGFREEZBATSILEZENLE
LZHDTH S,

ZORUSEBERTHICOARIRT ZcDNAMKEY T S/ a o (-H)EICKVYEREBL, O
CONABE 270~ & LT=D b USEBECDNAS f 75 U —GROMEETRIE+HEH D HE) %
AOV—Z 00U TWRERK EICHFET DHBETF WpkciDcDNAZ O — > ZBE L7z, Wpkci
[FE bEMDHET ZREEMDOPKCILBRAMEEZE LTV, =7 bUPKC(chPKC)) cDNAZ BL#
LTHET I / BELS % b~ B & WpkeildPKCHTHEDHIT motif(HxHxH) &#7=9 . NRBICH
FoOA Y, TIWFUVICBAERNNEET S NS, PKCEIIRAR - EERH LT
3HDEEZOHND, FDO—FTWpkai, chPKCIDHIT motif NREI26KREISERMENIE L., H£
[Ca-helixiBiEE LA EDFEINA, £ MPKCID X g S8 ERITIC L Y ZDEEIT o -helix
BEZEY, REEMT A LTRESAT—ZEKT I E8MENTIVD, & 5ICWpkc,
chPKCHEGFOMBRETOEFII, i, HEATORBENY - OHELH S bEEGFEND
HEER., NTOFAT—EROAREESRESNS,

ZOMUDHEREL, WEREE FOBBRINBLRFICLIHEIMEEEHEOBRFICLSEH
nH3. LEGFSIE(ZZ) 0BG T B(dosage) Bk (ZW)D24EH D = & THENSEL, HASR
EH5L0OBDTHB. L. SFLANOHEIZEICHEAZDMRTHBEFICHT 2 b DL
[FRHIEHIEN,
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WokcigEFIRARRTHO D ER>LUTOERN S, FREEHICEITBIERTBECS
WTHET BBEFO—DTHDEFHEEND, WokcilE T2 ISRMAWREE DA
FO/ORFEBICHFET BBETF T BERNICRBL TN D, WokciBETIZZREHE LS
SUONAC—RETELTHET DMERETAPKOEILEL, ¥V FACRELESIE—
BIEFTHY. HPHRIIHEITAMRNABIZIChPKCIMRNABZ KE K LEI> T3, Wpkchiin
FIIRMEEH(12E824B) D CHEVTEKBESNTHY, WFhHZIE—THET S,

female

undifferentiated ' undifferentiatedv
male gonad female gonad

factor X

o @

testis

o)
<
<Y
q
<

Figure 12. A model showing involvement of chPKCI in the determination of testis and
Wpkei in the determination of ovary.
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WpkchB{EF I3 EFERR SRR LIFTOMMBE TORBIE <. ThLUBEIEHICRRBPETY
%, EERTHOWEORRENH HIEEE LD ChPKCEERFHRBORIRBEDELETR
9. WET I/ BET D S5WpkaildRES 4 T —RUChPKCIEDATFOS 1 T —EHR T B A4E
HHEZLSND,

L. ChSBEGEFENOHRE. MMEICBITHIBEIIFRBTH D, TITEBESED
FIRICEBVWTHET AUTOETNERLE(Fig.12), TADE. HICHEWTChPKCIIRES A
T = 3EFXNEA L TROMEETERDBRADTEICBES T 5, UL, HICBWTEZRICHERE
9" BWpkcildchPKCIE S EMICEEA L. chPKCIRES A T —REBET 3. TOBREFXA
DchPKCIRES 1 7 —IC L DR EIT S, ROMCETERIIBBEANDFLERHIET S,

- HBNMIWpkcIE/ T—. REF AT —H B IchPKCIEDATOYT AT —DNTRHD
HIEFYICER L TRMEETRERDOIBEADTMEICES T3,

TEREFNERITIERDS S, Wpkci,chPKCI& /X0 BOMERICE T 28 H. Wpkcid
RES AT —. chPKCIEDATOS (T —EBROFE. RUENS LHEERTIETORRIL
SEOREBLMRAFETH D, ESHICWpkchiBIEFERMMLE=ZD PUBANBATEHZLICELDS
EIERTIENDHEEHRETH&E. RORBHUABACFREOBAFRTHS LEBDN S,

EH

1) =D bMYUSHREH, HROEEER+PEBHKDODNAZRBWTY IS99, cDNAY
O—Z 27 %170\, HSRNICRIBT2IREGF WpkcidcDNAZ O— 2 #BE L. &5I(C
WpkciBEBEF TH D=7 kU PKCchPKCl) BEFDcDNAL O~ 2B L1,

2) FHA Y — YA X150-kb, 9SHIA—25IY, 32805/ AYA X(284&K) %
AN—T BT b VEHFHRRAKBACS A 75U —ZBEL L,

3) Wpkci,chPKCERIEFZE8UBAC/ O—-2ZWME L. BEFHEERFZTO. WThH3AED

ITHYDPOEBREN., WpkchilBRFI3F T AICHA440E—RELEBEE LY. chPKCHER
FIRR TV IAE—BEFTHHELERLSNICLE,
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4) FISHEEIRIC K Y WpkchB R FIIWRBRFAERDIAT O/ O F AmEmEIC. chPKCHEER
FIIZEEERBE FOXATHEEICBELTWSILEBELMICLE,

5) WpkchBGFIF12E24BORBESEEOHICEVTZD NURBRELTHEELTWSC
EWRENZ, EOPRDOIKRY DT ET EVICTDWT Wpkei, PKCEERFREQVZRGE L,
B PKCHEWTh HBEEMICRBTH D LOMBNTVWBHIT motif&FT S5, =7 kU,

ZIRYH XS, 7EIOWpkcildWFNHHIT motif k&, NERBIIcOA4 2. FILEZVICE
ATEPKCHTISBOSB DRI 2D L ERLT,

6) Wpkci, chPKCHERFIZIWT NBEIERMLAIICE VW TERRTH Y. EERICERERIC
BOWTHRADDRO SN, WokchBIRFISHE (CRHRINT, chPKCREGEFISEICE N THOHN
2EORMBERTHEDR SNz, £/l WpkchBIZRFDEEMILChPKCREGRFDEEMITLEN
ZEBICHERETHEDGhoT.

7)  Wpkci,chPKCIDGFPEEE & > RO BDOMRAREEOREFN S, WpkcldE LU <BEKREHT
HY. chPKCHIHBREICHHEET 2P ZLORBEENENC MRS,

8) Wpkcildtf =7 b URMMEETERICENWTChPKCIRES 47— ZBEEL. chPKCIDHEEE
DREETTS /. WpkiE/ ¥—. KESF AT — £ HhPKOEDAFOY A T—£FRL. =
NEDNTHODRAMETERD S PRADHLEBIES D& o AFEE>TNBENDEF
WVERHLE,

CE- 5

Hori,T., Asakawa, S., ltoh, Y., Shimizu, N., and Mizuno, S. Wpkci, Encoding an Altered Form of
PKClI, is Conserved Widely on the Avian W Chromosome and Expressed in Early Female
Embryos: implication of Its Role in the Female Sex Determination.

(submitted to Mol. Biol. Cell.)
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i OC A AW R EE

HHEBDY) D MG ARSI AR SN D AN T OB [XY), HXX)] & BICRES L
AT ORIHEZZ), MEWNIIK S b, WL TIEYREME EOSRY/Sry & LT O MAbns| & 4
BETELTHOLNRTVEY, WEREK EOHOEMEDT & EEEZTRER EN TRV, Z3Elk
L DBIZF(DMRTL% 5K 2 i 1 DL ZRT Z EWUMEDERE R D L) FHEH Do A
Zeid, =7 M) OWHAAEK LIS TR SN A MOMMEDF| & £BIETFOHEEXHIE LT, 4H
BAMERIO = b ) MEHED 5 HIED HDNAT A 75 ) — %8, 55 ICHIRHERD T 4 75 ) — b
HIRHIRD S 475 1) — %3 LB] < J7ik & 87 L, MEWRSEREYICHEIT 2mRNABIKD 2 1 — & Hyifi
ENZZFGATI)—%BT, 70—V DFERZITo 720

#2007 0 — L 1ZD0WT, FOESI % PCRIGIE L TR, 2 70— 2 (5fm2, 5fm3)A s/ A
WETHLI LW olo TRHEDI U=V i T0—7E LTHE=Y b 5 BIEORSEATEIR &
HOREHGD SVER L/2cDNAGA TIA -2 A0 ) —=0 7 LT, 178—- kB, Zora—v
DYEFHEH 2 & W FLEE DO PKCI(protein kinase C interacting protein) & #160% DM % b0 & /3y
Hea—F356bDTHAIZ iy ) Wpkei& % L7zo £72, [ LcDNAZ A 75 ) —h LWL
DPKCI & #187% DAL H L, =7 M DFRER L EZ LN LchPKCIZ 01—y dRE LA, Ih
boru—ryx27u—-7ELT, =7 M) FXF ) LDBACIATTFT) % A2 )—= VT LT,
Wpkei, chPKCID Y/ A7 00— ENERfG L2, T b OIEEARESD S 5% I2HEE L 725fm?2,
5fm3i3 3 I WpkeiBIZ FHE ORI E EL 70—V ThH LI L 235 hot, 72, WpkehBET X W
Rt EDOIEANT O O F YRWHAIZAE L, H44bHEFIEE L -z & 5%, chPKCHRAFIX
ZEOEEROL Y PO X TEEINET HIERERETTH L I LW5h oz, WpkeDHEET I/
BRACH I PKCIBERE IS L HDOHITE T — 7 I3 FE L 2%, PRCIDFRE S A4 v =B 5T 5 «
AN w2 ARBERAIIRFF STz, F72, WpkelFAD A L, TAVFZVIZEL AL VI
fEL720 WpkciiB{ZTI312H 24O RMFESFEO W ettfh 112, Wi d KIE L 7o CHE L 72,
Wpkci, chPKCIEIET- & b ERR LA O3-6 AR TERBH T, EADKRMLERRE &0 ThL 3B
B N7z HS, mRNADRHEIIWpkeiD FAEEL o720 GFP-BESY V32 BE LTHE="7 1Y)
FEH SR DBMESFHML CRIL ST 2 &, Wpkeild LW RN 2R L7 PRCLI KLY & O™ J7 117
L7 SRODERDPS, MO TldWpkeid’chPKCI & MIE/EH L TchPRCID &€ 5 A <= —¥
WA TS = 12 & ) PRCUBREZ IR, %5 \“Wpkei B BN THEN LB E BT 2 L L il
OUGIDFIEEEFIC EVIETVER L,

PLED X9, ABFRICLY, BEO W ah EOWpkc BEFHRVZEN, ZDORBBEFH O 1
DUHEA~DED ) BRBE N/ Z L i, AT OOMREBERBE~DRO%252 2508 L CFHE
EnbZ s, HFEB—F, FHIELRHOFLRG ENDLIHKFOBKERT S EHE L,
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