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WE. AWEEEEEALAL cDNA CE, A TRIzol IR E & RNA, FIH SMART (switching mechanism at 5’

end of RNA transcript) ARG cDNA 5 1 6%, WHE ¢cDNA £ LD-PCR ( Long-distance PCR) ¥ #3128 sfi 1 BEYIAI
RSP E G, FREALZ sfi 1 BEVIM N Tripl EX2 #k, 2 (R SMa B0 i cDNA R85 SO . %06 e i 52 AL 41

cDNA JF UG SCIE S A IS s BERCR 5,52 x 107, HAFIK90.8 %, CHEY G, i EIL 1.05 x 10° pfu/ml, ffiA

cDNA KR 1.01 kb, 18 12 BE MLk B Eil“fxf FEFEBEM T, MAZSCEE R e R T BIE fE S AL U R Ak

. Pl RS (GenBank FFHIS : DQ299383), i% ¢DNA HA 57 137 dE4mSIX, M 95 & 250 MR

N —SE A REAE (ORF), MRIBEMESRIT—A 51 Aa iy PLKEE M, U ESERRIA SCHE N B8 E 2 ALA L oD-

NA SRR A EIBEE R, nIE it — 20 s B e e S A 2L 5 3 b BRI G vl S )

KR, BHEE ; £, cDNA FE; PLAFEH
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Construction of cDNA library from testis of Elaphodus cephalophus and

cloning of P1 protamine gene
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Abstract: To construct a cDNA library of tufied deer ( Elaphodus cephalophus) testis, the total RNA was extracted using
TRIzol reagent and the first-strand ¢cDNA was synthesized by using the SMART ( switching mechanism at 5’ end of RNA
transcript) technique. The double-strand ¢cDNA was amplified by LD-PCR (Long-distance-PCR) and then digested by sfi |
restriction enzyme. Following ¢cDNA fractionation through CHROMASPIN-400 column, fragments over 500 bp were collect—
ed and ligated with ANTriplEx2 vector. The recombinants were packaged in viiro using Packagene Lambda DNA Packaging
extract. The primary ¢cDNA library contains 5. 52 X 10° independent clones, 90. 8% of which are recombinant, the titer of
the amplified library is 1. 05 x 10° pfu/ml and the average length of exogenous inserts is 1.01 kb. Testis=specific genes of
tufted deer were isolated after the phage clones were randomly selected and sequenced. the fulldength ¢cDNA with both 5’
and 3’ untranslated regions of a testis—specific gene, PI protamine, was obtained from the ¢cDNA library ( GenBank ac—
cession number: DQ299383). Sequence analysis showed that this 431 bp long cDNA spans an open reading frame from nu—
cleotide 95 to 250, encoding a 51-aminoacid long protein. It is the first time that the P1 protamine gene of tufted deer has
been cloned. These results show that the cDNA library is eligible and is useful for screening and cloning other testis specific
genes of tufted deer.
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(Elaphodus) , =3 EFA ARy Y, £20m
THOL ., ZB W, WiE . VLV, =, )P
SN . TR, BTHERAAS . MR AR/ K
H& S RN R, KA E g, H
A, AXEEEEBAEY I, EEEDTY
ik, KEREE (K KRE, 1983; £5%
A 58, 19845 HEFESE, 1998, 1999; LI
4%, 20025 Cao et al., 2005), BLAM, WA %A
XT3 5 JBE o F A B H AR B B8 0E R T ) P AR
(Wang and Lan, 2000; # #5345 2002; ¥ &=
45, 2004; WA B, 2005), KT BN
SCEER A, BN AR OR WL S, AR SCHH SMART
( Switching Mechanism At 5’ end of RNA Transcript)
HR, #L B SEIAL cDNA BRI SCE, Hil
A 1 LU RO PR A B A R B 2. v LA
INAZHE PR S v v R 5 B e R A Bl L st AR MR
FEZETHILRAMA R B D RE B, M i — 2B 0F5E |
FERFAI Y Ay 3. 5 B B ek FE 1 G 0 44 3%
B, LAWY 6 e RE b N R e 0 ik 2 3503 135t L
PLi

MEARNAE AN FEZER, HEALHAN
Rk, WERE XN FrtEEa, &
WL S B b xS AN S5 . P SKGAT P2 Kk, Pl
K AUFAE TRTA W FLZh%, P2 K%k P2, P3 A
P4 HAMN, FET AL DR B B DB
3 ¥ (De Yebra et al. , 1998; Viguie et
al. 1990; Corzett et al. , 2002) . 4 Wi 3. 2 ¥ 1
P1 R ER 70 FER A AR TP SRR AR, N i Y 6
ANFIEBR IR FLYI N ARYRCC, 2 F oA LA
RTE— &K “DNA HiE g , X S48 1 Il — i
B3 ~7 MBS RS A MR B R, B Z 18] i
1 NI B K LR A ZE  (Brewer et al. , 2003)
M T HAPR R IR s F AN, R ERedaEN
%S DNA 255 75— A2, MR + b Y st
1Y) s BE 4G, PR AP TORS Tt AL A5 BT AL T
ATEBRR A, LR IE 32 K5 i 8 09 18 % #5417 ( Bal-
horn et al. , 2000) , A WFFE R WG 4 5 5L K2 34k
MR LR, AT IR AT 5 A9 20 AR IC R AIFAY
sz B RGP R  (Rooney and zhang 1999 ;
Lewis et al. , 2003) , I FETERE P1 G E A2
ROF e H SR F 5, "Lk — 209 B
JETE REFL 2l ) vh Ak s Ao B 3 5 BB 3l ) Z 1) 1Y
AR F

IR

1.1 MR B RE S AL SUREAR B 2 e rg
B 4= SR b
1.2 FEH RNA 2 Bl & (TRIzol Rea-
gent, Invitrogen ) , mRNA 4fi b i ] & ( Oligotex
mRNA kit, Qiagen). cDNA A AR ) A (SM-
ART" ¢cDNA Library Construction Kit, Clontech) [
A i R AEYRHECARA R e AR &
( Packagene Lambda DNA Packaging System, Pro-
mega) WA FH w5 S AEY) A F NTriplEx2 4 A+
TSI, B WA T AY TRERERRS ARG
W, 5 S5l #FES N 57 - CTCGGGAAGCGCGC-
CATTGTGTTGGT -3’ ;3 i 5| ¥ ¥ 5 K. 5° — AT-
ACGACTCACTATAGGGCGAATTGGCC -3
1.3 SEmrk
1.3.1 & RNA 4R EU Poly(A) " mRNA 4iifk

B 70°C PR A7 09 & e BE 52 L4 40 (300 ~
400 mg) ,JH TRIzol i $2 BUE RNA . H A& #AE %
B B T, B RNA 2 U5, % T 200 pl G
RNase AY7KH, 25 I AR MR E I F UK B 58 4 5060k
JETHI ZE I OD g 00 228 BT, % mRNA 40 AL 115
G F M, F Oligotex 4L i £ Poly(A) " mR-
NA,
1.3.2  cDNA SCPEfH

i SMART " cDNA SCPER A & i, B
0.5 wg BB AL Poly(A)  mRNA AT,
DL SMART IV Z#ZH @ Fl CDS 111 P/3° PCR 5147,
PowerScript i % s i 10 5% 5k 5 W cDNA 55 1 85, =
R R 42 C K1 h, B2 wl 25 1 4% cDNA =
Y k#it, B cDS M/ 3° PCR 514¥#15° PCR 3l
¥y, 7£ PTC200 PCR f¢ I, LD-PCR ( Long-distance
PCR) & W5 2 f cDNA, AR 95 CHids
P20 s; SRJE 95 C NS s, 68 C F & Mk i
6 min, JZ N 17 30 AN1E P, BN 45 R B S pl
PCR 779, 1. 1% BB B8 5 Pl VKRS I XL ¢DNA
B 50 pl W4k cDNA 729, & FE K Hk, S
PURT « 07 5 I (25:24:1) S5 57 I
(24: 1) o 4 s CEEUIRE R T 79 Wl K8 1K
Hy sfi I YIRS 50 C 44k 2 h; CHROMA SPIN-400
AT, WA 15 B e=, BiE %40 pl,
FU4 pl 1.1 % BAg BEEE RS Uk R, A 9F KR
T 500 bp 43549, m AREE R NaAe, H 95 %
CTEUUVE cDNA, 37 LW, HATE, BT 7 wl
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LB Kb, WO (FERXTRA), 0.5, 1.0 F
1.5 pl ¢DNA 73515 1 wl 4k NTriplEx2 ( o T 4b
Bl A ) 16 °C 4% 12 h, Packagene Lamb-
da DNA Packaging System % 1% $22 7= 4 bl hy Wk B 14
EUR A BN i N S R TN B A S N
500 wl, HX1.0 wl JRuh SCRE,  FH W B AR B 10
20 M5B, M4 HC L. 0 pl #4415 3 18 XL1
- Blue, Ml SCREMIZ &L, e gL I 0 43 ) 5 T )22 B
FRIR A5 8 A F M, 4l . G, T,
I,. 0, I,, M, A0, HdchxtiEeg, I,
AT R 5340 3 AN, ThR-A 1 A9 3R W B AR Fl
B 10 A g I IR AR, T AR R 2 Y 3R s W TR A
BE 20 f55E g O W IR AR, A B FE U X-Gal (&
FE 2.5 mM) FIIPTG (Z&WKJE 2.5 mM) [KFH F 4
AR, DA SCRE Y ALK
1.4 c¢DNA R F s e

DA AR 5 x 107 A W 1 1K B B8 2 ( plaque
forming unit, pfu) 7E 150 mm A & FHd 418 5C
JE 5 W 1 SO S B RS Al AR, DA SO
BT E . PR AL PR 40 ASWE T BE, LA ATriplEx2
AT ES W4T PCR ¥ 844H A A BL, PCR
REFEF N : 95 CHIZEYE 4 min, 95 °C 40 s, 58 C
1 min, 72 °C 1 min,30 MEF, 72 °C ZEfH 7 min,
Rtk — 2L BRSO B, AR E BT — X AT
BHRIEN B, BRE H (B,-microglobulin) & [H
250 bp JFHIRIEIH, LAY 1S SCE M EH #5417 PCR,
I) B 15 R A5 AR B4 B PR X BE L 51 8 A T
Pl: 5’ —TGA ATT GCT ATG TGT CTG GG -3’ ;
P2: 57 —CCT CCA TGA TGC TGC TTA CAT - 3’
PCR JZ Wif&%: 10 x PCR buffer 2. 5 ul, 514 (25
mmol/1) 4 0.3 wl, dNTP Mix (2.5 mmol/1)
2.5, Mg"" (25 mmol/l1) 1.5 pl, Taq M
0.1 pl, AL 1.0 pl, HIZKZE 25 pl, PCR W 5%
£ 95 CHZAYE 4 min,95 °C 40 s,56 °C 1 min,
72 °C 50 s,30 NMEH, 72 CARIR 7 min, JZ N P2
DL 1.1 % B wEEE I i vk 73 0
1.5 PFHPEFCRE cDNA W7 K HAE Y5 B 2 i

MFAR - i BB B B R A i ) U
12 A B 4 W B 44 52 [ A TripIEx2 3846 A pTripIEx2,
% WA TAY TEEARRS ARWNT, HFHs0
Brax 4 BLAST K4l J¥ 255 55 GenBank o3& [ i 17
[] 5 b

2 H#Xx

2.1 RNA [958

AN 43 0 6 BE T E BT AL RNA ODsgg 0 N
1.80, HIEEAR M e Jk /s 28S FIl 18S ZAiF i mbr, kb
B4 2:1 (K1), U8 RNA JRERTF7, i Oligo-
tex 18 7 & il % mRNA, Bx 2% K3 4> 28S #1188
rRNA

285 15000

7500

185 2300

1000

55

E 2 LD - PCR ™ ¥ ik 45 1
M: Marker; 1:LD-PCR =¥
Bl 1 2ZILHLE RNA HJK

Fig. 1  Gel electrophoresis

Fig. 2 Gel electrophoresis
of the LD-PCR

of total RNA M. Marker; 1:Products of LD-PCR

2.2 PAEEFIWAE cDNA YA M i)

1.1 % BE A8 HEBE I FL UK 738 LD-PCR 7= %), 4
FEKNLR0.1 ~3 kb, 2 H cDNA CFER
BOR (K 2), sfi 1 MEYIJE ) cDNA & CHROMA
SPIN400 #4320 5y 85, 45 FEM: 7 0 8, 9 54
VEWL P cDNA Rl UCHE | WA TR N (F
3).

2.3 JEHA cDNA SR K E

MR E s Y, R EEEELA
ZUF IR SCE R BRAL,  SC PR 2 B R I e e 1 2
A XL1-Blue W4k , 8 VMt 57 W5 51 B 28 43 )
J: G2, oA, T34, 1,164, T
34 4, ML,18 4, M, 46 AT, 21 4, #Alsr 5
GERI = Th ST ME TR BEAL x BB AT < AR SO AR
(wl) FFERJE AR SO ol Sy o R %, A0 %ke ) = W) e
BB N7 TR R R 1,57 x 1074, 1,75 x 10
ANFI2.2 x 10" 4, # = FHIRA, S0 S 58 s
H5.52x10° 4, B - HBETRE SR . RN 23
A, BEERE KR 239 4, HEAE (%) =H
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PEHC/ B T BE R x 1009% THEE, SCHE T4 RN
(249 —23) /249 x 100% =90. 8% , /PR vils

R 5.52 x10° x90.8% =5.01 x10° 4~

B3 LD -PCR =& ofi 1M VI Hr G HTKSERE . M: DI2000 Marker; 1 - 15. £V, 2% 5 B)5 LD-PCR /=¥
Fig.3  Gel electrophoresis of the LD-PCR products digested by Sfi I and fractionated through the CHROMA SPIN 400 Column. M. DI2000

Marker; Lane 1 —15: Digested and fractionated LD-PCR products

2.4 PHE SO R KEE

P05 SCPEG EE R 1.05 x 10" pfu/ml, UK HL
PRHU 40 DN BEZ PCR J5, WK IR A T 1Y
KN, FEHFHAKE N 1.01 kb (K 4), LIP3
FER MMM, PCR P71 B, MG JE[H F BE & 3 BoR .
T£ 250 bp 4 FHME H B4, 1M B M X) B8 JE 2%
(Es5),

1 2 3 4 5 6 7 8 9 10 11 12 M bp

P4 PCR % 5E4H AR B R/ oy Lk 25 21
M: DL2000; Marker; Lane 1 —12 . M JE PCR §" 34724
Fig. 4 The size identification of the inserted ¢cDNA by PCR
M: DI2000 Marker; Lane 1 —12: PCR products of phage clones

2.5 P1OKGHR LD Y se RE AN Y 91 23 B

BO12 ASPHPE e B, #E 4TI e A 3 36 52 AL 4 41
i S R AB A SE AR g — 20 e AT B % R . A Y
cDNA H& [N SCE o [ $ B A 57 R 37 A i X Y
BIERE PUASE A RN . HAH R 7 51 ke e &
M2 LR P B 18 6 T % cDNA JF 91 4 K
431 bp  FEFHI 37 KbiAT L AE5 5 AATAAA, M 95
250 3 —JF BB EEHE, S A% ST A Aa, i hi-
tp: //www. expasy. org/tools/pi _ tool. html ] ¥l
Compute pl/Mw tool 73 #7153 1Z & HFILFEH AL (pl)
FeoyHE (Mw) 4350k 12.18 16 796. 14 Da, &
TRE PLRSEE & 25 DRAKR, 7 D FEMEAR,

E5S B, -MG % PCR ¥ 1 ik 4
M. DL2000 Marker; Lane C. BA¥E X1 ,
Lane 1: PCR products of B, - MG
Fig. 5 PCR of B, —MG gene. M: DL2000 Marker; Lane

C: negative control; Lane 1: PCR products of B, - MG

25 KGR BN 3 R, 1, 2 WEZIE H R
R A A FRA 4, 55 2, 3 IR Z M RN
BRAH B A%, MR 3 4> “DNA i@ S5,
izl BLAST, 43#riZfs 81 2 K CDS ( Coding Se-
quence ) X K H it M A KR IFIHNE A
( AF215707, AAB34977 ). £ ( NMA74156,
AAA30741) . % ( M80678, AAB28721 ). K K
(NM _ 001002850, P10118) K /N E ( M27500,
P02319) P15 CDS ¥ 8 [ JE P, HAT [
IR R 1, 0B PLOK & O Ry
FIFIEE S 4 e, 5 AR RAR, B 4FfE
SRS P1OKS AR 1L CDS 2 fa] [m] PR ik 94 %
B LAFR AT 2% cDNA JF 51 Fl 4 B P1 RS 25 11 5 R 20
DNA H] BLAST FeX}, Fe X453 @R . 76 cDNA 2
204 1205 BHRZEA 1| AN, ENS TE
A-FEHHH R 101 bp (EI7) .
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Table 1 Homologous comparison ( % ) of coding sequences and deduced amino acids of P1 protamine gene of tufted deer with the

P1 protamine from other 5 species of mammalian

4 Cow KB Rat A Human b3 Pig /N B Mouse B E Tufted deer

CDS A L7 31 [ 5t A

The homology for the 94 % 85 % 77 % 83 % 86% 100 %
comparable sequences of CDS

B H A R IR

The homology for the 92% 71 % 56 % 78 % 69% 100 %

sequences of protein

1 GACAGCCCACAAATTCCACCTGCTCACAGGTTGG
35 CTGGCTCAACCAAGGCGGTATCCCCTGCTCTGAGCATCCAGGCCGAATCCACCCAGCACC
95 GCCAGATACCGATGCTGCCTCACCCATAGCCGGAGCAGATGCCGCCGCCGCCGAAGA
M A RYRI CCULTH S RS SI RU CRI BRI RTRBRR
155 CGAAGATGTCACAGACGAAGGAAGCGCTTTGGTCGGAGGCGCAGGAGGAGAGTGTGCTGC
R R CHIRIRRIKIBRTFGIRIBRIRIBRIRIBRYV CC
215 CGCCGCTACACCGTCGTAAGGTGTACAAGACAGTAACCGCACAGTAGCAAGACCACCGCA
R R Y T v v R ¢ T R Q@ *
275 CTCCTGCCTGAAAGATAACCAGCCTTCAAGACCCTCTTGCCACATCTTGAACATGCCACC
335 ATTCCAATGACATGAACAGGAGCCTGCTAACGAACAATGCCACCTGTCAATAAATGTTGA
395 AAGACACTTAAAAAAAAAAAAAAAAAAAAAAAAAAAA
6 TR PLKEAREE DNA 275 R T LR 5. P8 RIGEHF ATG, B9 HLILEMT TAA, TRXL

R IME S AATAAA

Fig.6 Pl protamine ¢cDNA nucleotides and deduced amino acids cloned from tufted deer. The sequence in the shade indicates the initial co—

don ATG, the sequence with asterisk indicates stop codon TAA, and the sequence underlined indicates a polyadenylatioin signal AATAAA

CGGGGCTG
8% *%Gsy, 7
2 %,
S %,
K (5N
S 2,
é‘r A
(D 0
s z
S o
3 g
v S
2) £
% $
2, S
o $
2 O
%% C \,‘9‘3
$19508 19000
Cow 779 TTTGGTCGGAGGCGCAGGAGGAG AGTGTGCTGCCGTCGCTACACCGTC 927
NRRRRRRRRAARRARRRAAA Y LICEVCLLETEE TEEETET T
Tufted deer 182 TTTGGTCGGAGGCGCAGGAGG284 2ggTGTGCTGCCGCCGCTACACCGTC 229

B 7 T PLKEEAREKE cDNA 2FF5 4 PL R EA FEKEA DNA HX 45 5

Fig. 7 Comparison of the cDNA sequence of Pl protamine gene to the genomic sequence of P1 protamine from cow
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3 ik

TR A BERE—Fhahy, HasL v
RERL Sl st 1 L D8 P T I A BB 43 o I AP OR BUAR
ANTEFFEERE, (5 HE AR RO 02 0 214
NG, M B Hb S0 25 GRS U5 IR, 3R
RERCR DR F RN R (1) FREHR: BE
BEH. R M. HEL . MISFEARE R IR h 2y
B, Bl B R AR A 0 W R 4
2= SCH AN ZE L i8E (1995) TR 78 K ) 14 v i 1 5 By
SR G AR R, BRE AR E A
HEIL 76.47% ;5 (2) WIE M/ EHWAET
fift, TELZBmEr L IX, BT REX IS IT R,
Z M A BE S AR B T A, B AR D B
PG By, DA A 6 56 B 114 43 A Bl B e i B B
W (3) BIEBEASHER . AR B A F 5 M
PEECR W2 0 THErE SR . i TR EJLRR A, 1
Ji e b N B AR X, A N TR SR, X
THEFE B R A s AL . R AP AR R B IR A
HRAR LR FATA WM TR R AL
eDNA SCPE, RISCHE 9 J7 2 008 A7 6 e g 38t 1% ¢
P8, B AT LLAZEE R SCRE 3l ad A R AR BT 24 5
J RACE (rapid amplification of ¢cDNA ends) %77
125 v B ) R ke PRI 0 T 647 6 6 BB A L s A% 2 L
Bl e A L i g . Bod REAE RN N B 2 A
PER g E AR B AIES, e F S A . T
PE2n =47, 48, itk 2n =46, 47, 48, H P fk
LR FERRAEER AR I (Cao et al. , 2005; 5k
BIORAE, 19835 E ISR AIE G, 1984 WU
4, 1998, 1999; LW 2%, 2002), Wang #l Lan
(2000) SEiE kR GE & 07 w0 B R B R
AL AL T 5% (2n =70) S/NE (2n =46) Z
], e Al e = 4t (M TE R AL g R v A — i
ARAS PRI v B AT 5% 6 i R R e 0 1A 3 B I
Xof 4 7 7 e M G 5 AR 1 K HL T AR 1 4 F BIL A
X HE K, Wang % (2001) ] cDNA WHI83% 3515 25
ANE/IN BRURS I A0 PRy S AR SR, Horb 13 A
Je Y B X Q@ AEGIER, Ross 4 (2005) 7EA
X G @ AR Qe @I R B 1 098 A EER, i 99
MNESEILH L R IL, Lercher % (2003) i 43
Hr A28 SAGE ( Serial Analysis of Gene Expression)
Bl o X G 0 1A i A R DR A PR R A A s R Gk
A ULSEALZH 2 e DNA SCPE 2 v R 1 G 40 1 32 1 A
MR AFR R, P FRATAT AR IZ cDNA S 5

EESEN R SR LU B 7S B (/SR RN R N S A
T B 6 R M e Ak 2 3500 43 1 BE Al

P cDNA SCHEA WK £ 2 A, —J& RNA
BT, ARSCIS PR RNA JCie /2 50 B b J& 4l
JEY O RIRBI R IEEOR; RN, EHINN
V25 FNEG AL ROCR UE ARG, M ALRCR 5 2 IR &2
WA K, AENERBREBA LT e R
U1 cDNA SCRERA (1 10° /> S B 2ok, (A3
AN R R AT 5.0 x 10° A 5 BB - 2146 A
R BN/ 1.0 kb B9ARME (FEIGESE, 2002) , 1
HEATR 4 8, MG FHB R ~FF 5 it y, L
SCPEARARHEAT PCR ¥4, e H & =4,
2L U] SCE AT DL T S8 LA DG BRI i s e, AR
SCHRE I B RS B 1 cDNA A TR 5 Al
37 udESmAS TS, A SRR T EAE, 37 dm A &
1E5% AATAA, X B/R T FH SMART H R ¢D-
NA S m 0 s, 3 — 2 a7 il RACE J5 ik i
cDNA 3CPE v 5 B 6 ud PR g 60 1K % Bl RE I 2 K
cDNA

B Pl KA 25 DOAKG AR AR L, H
AT AE TR, A 18 A3 R, AL 3
A~ “DNA HiE S5, FERZ ML rh ax g2
S 1 A EGE LA R B A, P OKEE
FIE 23 of X 48 “ DNA 2 25 i3 98 287 DNA
SR FER) K VA (Hud et al. , 1994; Prieto et al. ,
1997), HIZER K& M b it 19 1E o faf o] DL o
DNA B 48 b i R 5L P s 0 7l fir, AT (SRS
B DNA (3 L B 42w, JLJ 2 R4 /Y 40 f%
(Pogany et al. , 1981 ; Hud et al. , 1994; Mascotti
and Lohman, 1997) . A W5 XK HEH “DNA 44
GEET ok 2 R Bl R LU 2R Ak L T R R
A DNA I 1) B R L A1 45 5, X2 T 2 R
A HEER DNA b 0 B R 58 41 )8 & s i 5L fg
e “EAMF”  (Pogany et al. , 1981; Mascotti and
Lohman, 1997) . 7 Pl Wi & AF Akt g, A
TH F 1% DNA e A A0 R %, KEAM
“DNA 255 G5F 50 v fis 1) 58 RS 220198 1 A 2 it
R ( Brewer et al. , 2003) ., FrULEW FLsh ¥ Pl
K& o s R R U J R I o D W, N E
6 Hn] WETHE FE P1 KT 5 2 5 RO & R ik 2
“RRRKR”, 3 1 1 2R 5k Kk FKS 2 IR — & iR
IS, cDNA JF 51 b /s 1% 4 24 R 5% 35 X5 1oL ) %25 1
T4 AAG, F4 SR 2 R 1 % S 12 — AGG,
B — A~ B 3 2 1) . 6 ek KRG 2 1 Sy T s 3 i B



170

ill:3
b

26 &

g, HIENA T — PR,
S E k.

Brewer L, Corzett M, Lan E Y, Balhom R. 2003. Dynamics of Prota—
mine 1 Binding to Single DNA Molecules. J Biol Chem , 278 (43) .
42403 -42408.

Balhorn R, Brewer L, Corzett M. 2000. DNA condensation by protamine
and arginine—rich peptides: Analysis of toroid stability using single
DNA molecules. Mol Reprod Dev, 56 (S2): 230 —234.

Cao X R, Shu F J, Zhang X R, Bi C M, Li CJ, Hu J, Fang J Y.
2002. Phylogenetic relationships of Elaphodus cephalophus and three
Muntiacus species revealed by mitochondrial Cytochrome b nucleo—
tide seqence. Acta Zoologica Sinica, 48 (1): 44 —-49. (in Chi-
nese )

Cao X, Jiang H, Zhang X. 2005. Polymorphic karyotypes and sex chro-
mosomes in the tufted deer ( Elaphodus cephalophus) : cytogenetic
studies and analyses of sex chromosome-inked genes. Cytogenet Ge—
nome Res, 109 (4). 512 -518.

Corzett M, Mazrimas J, Balhom R. 2002. Protamine 1: protamine 2

stoichiometry in the sperm of eutherian mammals . Mol Reprod Dev
61 (4): 519 -527.

Dai J Y, Cao X R, Shi L, Zang X R, Xu C M, HuJ. 2005. Phyloge-
netic relationship between Tufted deer ( Elaphodus cephalophus )
and Muntiacus deer is revealed by the exon and intron of K * Chan-
nel Gene. HEREDITAS, 27 (1): 95 -100. (in Chinese)

De Yebra L., Ballesca J L., Vanrell J] A, Corzett M, Balhom R, Oliva
R. 1998. Detection of P2 precursors in the sperm cells of infertile
patients who have reduced protamine P2 levels . Fertil Steril, 69
(4): 755 -1759.

Hud N V, Milanovich F P, Balhorn R. 1994. Evidence of novel second-
ary structure in DNA -bound protamine is revealed by Raman spec—
troscopy. Biochemistry, 33: 7528 —7535.

Jiang H Y, Cao X R, Zhang X R, Xu C M, Hu J. 2004. Cloning of
ZFY /ZFX Gene of the Tufted deer and identification of its sex. HE-
REDITAS, 26 (4): 465 -468. (in Chinese)

Kong Y H, Zhang X R, Cao X R, Xu Z P, Hu J, Xu C M. 2002. A
new karyotype of Elaphodus Cephalophus and discussion of its sex
chromosomes. Journal of Nanjing Normal University ( Natural Sci-
ence), 4 (25): 77 -80. (in Chinese)

Lewis ] D, Song Y, de Jong M E, Bagha S M, AusioJ. 2003. A walk
though vertebrate and invertebrate protamines. Chromosoma, 111 :
473 - 482.

Lercher M J, Urrutia A O, Hurst L D. 2003. Evidence that the human X
chromosome is enriched for male-specific but not female-specific
genes. Mol Biol Evol, 20 (7). 1113 -1116.

Li Y M, Li D M. 1995. The Introduction of World Wildlife Trade in
Guangxi and on the border between China and Vietnam. In: CCI-

CED, Biodiversity Conservation in China. Beijing: China Environ—

mental Science Press, 112 —158. (in Chinese)

Mascotti D P, Lohman T M.
binding to RNA and DNA. Biochemistry, 36. 7272 -7279.

Prieto M C, Maki A H, Balhom R. 1997. Analysis of DNA -protamine

1997. Thermodynamics of oligoarginines

interactions by optical detection of magnetic resonance. Biochemis—

try, 36: 11944 —11951.

Pogany G C, Corzett M, Weston S, Balhorn R. 1981. DNA and protein
content of mouse sperm.
structure. Exp Cell Res, 136 (1) : 127 -36.

Rooney A P, Zhang J. 1999. Rapid Evolution of a Primate Sperm Pro—

Implications regarding sperm chromatin

tein: Relaxation of Functional Constraint or Positive Darwinian Se—
lection. Mol Biol Evol, 16 (5): 706 -710.

Ross M T, Gratham D V, Coffey A J. 2005. The DNA sequence of the
human X chromosome. Nature, 434 (7031). 279 -280.

Shu F J, Zhang X R, Nie L W, Shan X N. 1998. Study on a New Kary—
otype of Elaphodus cephalophus and C-band. Journal of Nanjing
Normal University (Natural Science) , 4 (21):. 80 -82. (in Chi-
nese )

Shu F J, Zhang X R, Cao X R, Li C J. 1999. Studies of the Polymor—
phism of Elaphodus cephalophus B Chromosomes and Its Transmit
Mechanism. HEREDITAS ;21 (6): 23 —26. (in Chinese)

Viguie ¥, Domenjoud L, Rousseau-Merck M F, Dadoune J P, Chev-
aillier P. 1990. Chromosomal localization of the human protamine
genes, PRM1 and PRM2,
Hum Genet, 85 (2): 171 - 174.

Wang Z R, Quan G Q. 1984. Karyotype of Elaphodus cephalophus. Zoo—
logical Research, 5 (1): 78. (in Chinese)

to 16pl3.3 by in situ hybridization.

Wang W, Lan H. 2000. Rapid and parallel chromosomal number reduc—
tions in muntjac deer inferred from mitochondrial DNA phylogeny.
Mol Biol Evol, 17 (9): 1326 - 1333.

Wang P J, McCarrey J R, Yang F, Page D C. 2001. An abundance of
Xinked genes expressed in spermatogonia. Nat Genet, 27 (4) .
422 -426. (in Chinese)

Zhang X R, Wang J H, Chen Y Z. 1983. Somatic chromosome studies of

the tufted deer ( Elaphodus cephalophus). Zoological Research, 4

(1): 89 -93. (in Chinese)
oA, 2EE. 1984, EE Y ARA B, P, 5 (1)
78 -93.

LW E, sk ok, AR, RAENS, W, HEK. 2002, BHkH
B T IR A — A% A e e R R B RO R R (A AR
RR), 4 (25): 77 -80.

HWEFR, TRB AR, BRI, PRAEAE. 1998, FIE KE — R B AZ B K C
-l AT MR KRR (A ARBFERD , 4 (21): 80 -82.
WWEFE, kB Ak, WA, I, 1999, BIERE B RO KkEE K

WAGHL IR VT, wAE, 21 (6): 23 -26.

25 CHY, AR 1995, TV )TV R Mk L BT B R Zh R 5 R A
W. hWEAESEREREGEZRS, R D ENAEYZH
P db s, PEA SR AR AL, 112 - 158.

KR, T, BRE P 1983, TR BEAK N Y g Ik BF 5. Bh
YI#wEsE, 4 (1) 89 -93.

R, RWEEE, kB K, BREW, FWME, WY, FEM.
2002. B fE 5 3 A0 JE 3 00 SR AN i 65 R b 3R BRI 4
Br e . ik, 48 (1): 44 -49

WA SRR, 2002, A F B IRAE R (B =) . dbat.
fiAt, 912 -915.

WA, B, kB K, REK, WY, 2004, EEE ZFY,
ZFX e PR B i on B M % . a8t fE, 26 (4): 465 —468.

WOBHE, WHR, A&, kB, mEK, #HY. 2005. BEA I
VIR RS A L R B N & T A sl S R A BT st
f£, 27 (1): 95-100.

e



