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AT A RIEFY 24 4 DBY A Fl& T35 14 real-time PCR &R 2% F 4
@pﬁ ¢ i DBY A 1IN, > DBY & Flatiplcn A 420 BET ¢ § ME o
TimoHY > Fq E’%«EJZ\IR,‘K ¥ o 11 5% 3’RACE £ {* mRNA #15° %2 3’3

Zhie+ 2 ¥ 5 DBYmRNA § - 41581 & % Ja3 UTR £ & # I+ & open
reading frame & 35 660 B &Af > A% 1 LHA LML § e 3UTR 5
mRNA - 14 i @ DBY ?*%Mﬁ’?l’* Ao gk w IDBY j- &3 F i
FAREGR e A eniz g o £ 0 R4 mgkenioe g RP BTG JLR)

DBY -4 B ¥ i &2 ”?%fz&f*']z\lfw’%*iﬁ Fﬁ‘? |
Miz% : DBY ,gg‘ﬂ ~ B AR

Abstract:

We used Real-time RT-PCR to compare gene expression in different human tissue.
Isolate and characterization DBY ¢cDNA in the mammalian. Real-time PCR confirmed
the expression in human tissue. The DBY mRNA is ubiquibiously in any human tissue,
specificialy aboundly expressed in testis. The total length of DBY mRNA is identified
by 5” and 3’ RACE. There are two different forms of DBY mRNA. The expression
pattern of DBY mRNA in testis has shorter 3’UTR. The DBY protein is involved 660
amino acids and expressed in the nuclear by Immunohistochemistry (data not shown).
It is important of DBY in the human spermatogenesis. We hope to identify specific
mutations or SNP patterns of the DBY gene inm patients with spermatogenic patients.
The study may help to clarify the role of DBY gene in human spermatogenesis.
Keywords : DBY gene, Azoospermia



1R s B R 3 g R %i%—s:‘%&é— Eo AT RS D
#X R HAA 7 B (Laryetal, 1997) 0 £ ¢ 50%F]% %k f 7
G oA PR ESHRFT A LS BEeg @ FE (Laryetal, 1997) ¢
AABP I FRERRFE L EYR AR E a3 BT F G P
ERPIPA AN BB TR AA L LS M R EVAEANE D
T -‘}?5 G0 4EF M (Makand Javi, 1996) & &7 Z g nd (279 > 9} 40-60% i

BEWRAY BEATL T ZRRFD F M Lo AR L 7 P RFT 2o

(idiopathic azoospermia ) ( De Kretser and Burger, 1997 ; Tuerlings et al., 1997 ) »

SH
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A
Y
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3

REMREHS LRV O R R DR L

N e 4 P93 10-23%EF 5 @A e B A #r4e (Larry et al,
1997 ) » pt it %.34 g B P MOMERE 20 106/mL B § % - Mg v 2 &
LRI ERFLAR kMR AR DI EVREHA BT A
X % w f8 : Azoospermia i = A £ ﬁ ; Oligozoospermia » # S &P > *+ 20 x
10°/mL ; Polyzoospermia % ## & #c P + ** 250 x 10%mL ; Teratozoospermia 5 60%
MIHHATF P BF o bR BRF T R H R ILERAER 7
F % 4 % ! hypospermatogenesis ~ spermatogenic arrest ( SGA ) ~ Sertoli cell-only

syndrome(SCOS) % # = /< ( Damjanov, 1993 )
T2 8 Y &I MM A DY R

Riypmre § @ F 87 7 F R 384 24 Ak (azoospermia) £ -‘F’i‘ Y 4 d
LA (Yq) *# (distal) * eh% = %@ 5 4L 3R % > 48R Yq distal =% &
T_F B iv (spermatogenesis ) Ap B ek F] o #-2. ﬁf-,—v» azoospermia factor
(AZF ) (Tiepolo and Zuffardi, 1976 ) o i7# k| * 23 Y 44 W% T 2 5= ®
+ e STSs 1 H & @4 ¥ & (polymerase chain reaction, PCR) = j* » 27 Y %
¢ MR AT 4T B RIS B SR ?,‘}‘ 3 Y % ¢ %8B pcat 4 (Henegariu et
al., 1994 ; Kirsch et al., 1996 ; Stuppia et al., 1996a,b ; De Kretser and Burger, 1997 ;
Girardi et al., 1997 ; Stuppia et al., 1997 ; Stuppia et al., 1998 ; Kenet-First et al.,
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1999 ) Vogt & 4~ #-Y 4 ¢ %8 AZF % £ &~ = AZFa~AZFb~ AZFc = # % # ( Vogt
etal., 1996) - X3 10-15%¢ azoospermia % 5-10% severely oligozoospermia £ &
4 Y % ¢ RUBEACE: 2 g (Reijo etal, 1996) o — 45203 AZFa T 3 chid 4 2
Sertoli cell-only syndrome (SCOS) 7 B ; AZFb T chdr 2 @24 & = $ s

(maturation arrest ) 7 B > #-i& ¢ #f 7 it % ¥ & pachytene spermatocyt p¥ # ; AZFc
Tl Ak A M- A A Bk & spermatid PFE 0 B2 G S RS A4

(McElreavey and Krausz, 1999 ) - # ¢ i+t AZFa % #* <7 DBY 2 DFFRY ~ AZFb
(T RBMY % AZFc ch DAZ 5 fL Flak 2 305 ¥ it i3 = M+ 2 7 s (Graeme et

N

al., 1998 ; Carlo et al., 2000) - DBY A& F] 5 74 #7 & 5 RN
FHRIT A RNA B~ BLR 2 AW M > &a g HEmrd 2 ATt
I (Lerry etal., 1989 ; Sherry et al., 1994 ) -

RNA helicase # Z_f7% & »

DBY # F# 22 B i

DBY A 7]t Y %4 ¢ 48 AZFa % ¥ > ) & deletion interval 5C/D = % ( Lahn
and Page, 1997 ) DBY (DEAD/H box polypeptide, Y chromosome) £ ] & £ % 15500
$ A ¥ 7 17 £ 5EH I polyadenation 2 2 DBY1 v DBY2 & & mRNA-
DBYI mRNA > & 2319 A N # A% 1 & f% ; DBY2 mRNA # DBY1 % 7 3’
=2t 4% B (untranslated region ) » > & % 4416 &AL » 5 B L ehEd A R
* - DBY1 2 DBY2 mRNA 24 R 7 660 "= ik ch3-9 B (Carlo etal., 2000) -
DBY 3¢ F % f?d N #3Czi& 5 #3¢ 7 ATP binding domain - ATP
hydrolysis/RNA unwinding domain % ATP hydrolysis/RNA binding domain ¢ ** ATP
hydrolysis/RNA unwinding domain z 3 DEAD ( Asp-Glu-Ala-Asp ) motif - DEAD
motif B £ 7% 3 & B A TF® 0 2 AR IF A4 0 dofs* e DEDI
¥ DBP1 ; % #& e vasa ; £ K& mDEAD2 - mDEAD3 ~ PL10 % ## %424 %]+
(translation initation factor - 4A ) » A4 4&B| 2 £ 5 RNAhelicase sz (Lerry etal.,
1989 ; Sherry et al., 1994 )-Carlo & * 2 47 Y % ¢ %84+ % % 3> 3" AZFa & # DBY
AFar4d > 2N EEd e Rt &% >4 2 (Carloetal, 2000 ; Foresta et al.,

2000 ) -
2;’*\ \,Er.r;Z B
AT ARESY 44 % DBY AFIAF B AKEY w2 DBY A F4RH
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11} » 2 mRNA 3"“] ) T Ej @lrﬁ DBY % ’}’%j’?‘u’?ﬁ , —T]J * G R '}?L e 7 2] DBY
BO P A R ESARNAZ % AR ] o B2 DBY ér] v 4 A E
fA) % v FAIE &0 B2 DBY AT 4T i d ?sba&@ﬁmu o

By
- ~ F R L2485 i (Reverse Transcription-Polymerase Chain Reaction,

RT-PCR)

P~ 500 ng ( Total RNA(Ing-Sug)? I 23 % 7 I 4~ f8 % 1 2 % <0 total RNA >
v x 1ul Ohgo(dT)lS primer (500ug/ml) ( Promega) ~ 1ul 10mM dNTP B S e ~
DEPC.H20 #8844 3| 12 ul > »t 65°Ci¥* 5 24515 > § *tkF > o' BF mRNA h
= {kfgﬁb 7B o 4v » 4 ul 5X First-Strand Buffer (250 mM Tris-HCI pH8.3 ~ 375
mM KCI ~ 15 mM MgCI2)~2 ul 0.1 M DTT ~ 1 ul RNaseOUT Recombinant
Ribonuclease Inhibitor (40unit/ul) 323 R &5 » B> 42CKF B2 A 4E o £ 4~ 1
ul SuperScript II RTase (200unit/ul ) > 323 ;8 &8 » 42°CF J& 50 » 48 > 12 70°C
f£% 15 & 42 #1 (RTase inactivate ) » # & 12 1 ul RNaseH (2 unit/ul ) » 37°C ¥
J& 20 & 45 o '“f—i ZEE 3 cDNA e RNA o 8% 288 » 3020C %03  #- 8
% 47 73 ¢cDNA B~ 1ul » 4c » 2ul 10X PCR buffer ~ 0.4 ul INTP (10 mM ) ~ 0.8ul
MgCl, (50 mM )~ 1 ul antisense primer % sense primer (10 uM )~0.5 U Tag DNA
polymerase » ek ¥ 4 A 5 20ul > 5d # A% E (Gene Amp PCR System
2700 » Applied Biosystems) i {7 PCR 2% & Jix - PCR F Jgigi* 5 : 1 95C ¥
5 4k i % DNA 2o F MRS OHARER OSC 1 AR ERR
60C 1 »4a~ LB R 7T2C 1 » 453817 35 Tﬂ;%}fﬁfﬁ ) B (S 72C)?@IE—7_ 10 548 - &
BiEdis » 1% gl ET AL T -

= ~ F# PCR (Real Time PCR)

5T ﬁ?r:‘é’ikrﬂ b H e AR i 7 it B (Normal ~ Hypo. ~ MA ~ SCOS)
i A B4 wd RNA GhimE o i—:—#f’ F kB« RNA & F f45% (reverse
transcrlptase) ﬁ = cDNA f& > ¢ * LightCycler FastStart DNA Master SYBR Green
I kit (Roche) it {7 Real Time PCR £ 12 GAPDH ( Glyceraldehyde-3-phosphate
dehydrogenase) % %% A Fliaik ik Fleh® o

-4t iE E A T3k 3 ) specific primers ; #- cDNA = 20 B ¥ HE e
# % lightcycler SYBR-Green mastermix : B~ 0.3~1 pM primers ( forward and
revers ) ~ 4 mM magnesium chloride ~ 1ul Master SYBR-Green ~ 2 ul ﬁﬁ? 20 & e
cDNA ~ B s 4 -k @ %84 5 10 ul - PCR i% ¢ % : Pre-incubation 95°C - 10 4 45 -
i #°3= DNA % 2 - Amplification phase : 2 2§ & 95C 5 /45~ £ :F & 60C 5
Foés o~ 1 LR &R 72°C 10 #4832 17 50 B J5 7% - Melting curve analysis : % PCR =
N fReaY k247 PCR 2 A F -

= ~ 5'-and 3'-rapid amplification of cDNA ends ( RACE > Clontech )
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1) 5-RACE :
5'-RACE cDNA # & :

P~ 50ng-lug % 1 ‘2% htotal RNA » 4 » 1 ul 5-CDS primer ( 5'(T)25V
N-3;N=A,C, G orT, V=A G orC;12uM) ~1ul BD SMART II A
Oligonucleotide ( 5-AAGCAGTGGTATCAACGCAGAGTACGCGGG-3' ; 12
UM) ~ B8 A R BB AEAT T Sul > 2 70C 8% 2 Adate > g B3kt 2 4480
P mRNA - &% e 7B o 4cr 2 ul 5X First-Strand Buffer (250 mM
Tris-HCl pH 8.3 ~ 375 mM KC1 ~ 30 mM MgCl12) ~ 1 ul DTT (20mM ) ~ 1 ul dNTP
Mix (dATP, dCTP, dGTP, and dTTP, each at 10 mM) ~ 1 ul BD PowerScript Reverse
Transcriptase » 323 2 & {5 » 3% 42°CF & 1.5 /| BF o B {8 4 ~ Tricine-EDTA
Buffer (10 mM Tricine-KOH pH 8.5 ~ 1.0 mM EDTA ) #-£& = 4% 7 cDNA A # ﬁr
Wiz w3200 RG o
5'-RACE PCRF J& :

#-& = 47 e115'-RACE ¢cDNAP~2.5 ul > 4r »5 ul 10X BD Advantage 2 PCR
Buffer ~ 1 ul ANTP Mix (10 mM ) ~ 5 ul 10X Universal Primer A Mix [Long (0.4
uM ) :5CTAATACGACTCACTATAGGGCAAGCAGTGGTATCAACGCAGAG
T-3'; Short (2 uM) :5~-CTAATACGACTCACTATAGGGC-3'; UPM] -~ lulp
1% 4 ¥ specific primers ( GSP1 ; an antisense primer ; 10 uM ) ~ 1 ul 50X BD
Advantage 2 Polymerase Mix & {5 4 -R -804 4 A5 5 50 ul> 5 d £ 757k 4% E(Gene
Amp PCR System 2700 » Applied Biosystems ) i& {FRACE PCR* /& - RACE PCR
FReig® at fR R95°C 304 ~ " &R R68C 30F) ~ i R RT2C 34 48
3SR - F B dts 0 M1 %A BMEF T AL AT o

2) 3'-RACE
3'-RACE cDNA#H #
P~ S0ng-lug & 1 ‘= % chtotal RNA » 4c » 1 ul 3-CDS primer A
(5'-AAGCAGTGGTATCAACGCAGAGTAC(T)30VN-3'; N=A,C,G,orT; V=
A,G,orC; 12uM) ~ 4o R RBEAFAT TS ul > 270 CIE* 24 4515 » g B30k}
2448 0 P EFmRNAG - &% ﬁ e 3B o 4 » 2 ul 5X First-Strand Buffer (250 mM
Tris-HCl pH 8.3 ~ 375 mM KC1 ~ 30 mM MgCl12) ~ 1 ul DTT (20mM ) ~ 1 ul dNTP
Mix (dATP, dCTP, dGTP, and dTTP, each at 10 mM )~1 ul BD PowerScript Reverse
Transcriptase > 323 2 & {5 > ¥ 3%42°C & & 1.5/) FF o {4 ¢ » Tricine-EDTA Buffer
(10 mM Tricine-KOH pH 8.5 ~ 1.0 mM EDTA ) #-£& = 47 cicDNA & # ﬁh@ fs ¢
* 5 20 CHF o
3'-RACE PCRF J :
B~ 2.5ul 3'-RACE cDNA - 4r » 5 ul 10X BD Advantage 2 PCR Buffer ~ 1 ul
dNTP Mix (10 mM) ~ 5 ul 10X Universal Primer A Mix [Long (0.4 uM) :
5'-CTAATACGACTCACTATAGGGCAAGCAGTGGTATCAACGCAGAGT-3' ;



Short (2 uM) : 5'~-CTAATACGACTCACTATAGGGC-3'; UPM] ~1ulp # &
#] especific primers ( GSP2 ; an sense primer ; 10 uM ) ~ 1 pl 50X BD Advantage 2
Polymerase Mix » & {s 4v K B-8845 4 B 5 50 ul > (5 d # PR E (Gene Amp PCR
System 2700 > Applied Biosystems ) :& {FRACE PCR* J& - RACE PCR~ & 1% it %
Ai#E R95C 304 ~ R EEKRO68C 30§ ~ £ &L FRT2C 34 B ET35B R -

FRERE » 1%H B RE T A a 47 o

SR R SO 1 (Immunohistochemistry )

E-r i B %L,%éa%— ® R 3 AN3TCHEE - s 0 A100% xylene T S o A
W) 2100% ~95% ~70% eEpE ¢ okt e b §o 8 0 14 3% hydrogen peroxide/methanol
T iE% 5 448> #hydrogen peroxide 2 “,/]E 'dH20 iFik5 A& 4o #-r B Ecitric acid
- B4 5r260C £4F = ko MTBST ‘)j"a“%t X & 58 480111% BSA/TBST
ERTIERLS ST URFLEL - HaRE o - Bkl (1:1000) 3t F
BTTIER — o P 120.02% TBST 4 X 25 k4w o Mbiotinylated link % J§ 1T *
30 &~ 48 - £ 120.02% TBST %4 =x &5 % 4515 > #biotinylated link |4 > 12
streptavidin-HRP % 8 1¥% 30 4~ 45{s » ¥ >70.02% TBST ¢ > B~ {8 “DAB %
FrIELd 6 MdH20 % » "2 hematoxylin 1% & counterstain {5 » ¥ ** 8 flcdt

Tﬁ?‘%‘c

EANNC RN B

FEITT HE

1) real-time PCR # B %7 I A #f B ¥ tm®z DBY £ F] & ILF25 ¢
DBY A Fltthiflen 420 BEF ¢ § EOR AR 4Y - 4 mHAlA
g (F-)

2) 5% 3’RACE :£{7 mRNA #1152 3’z8Lgrc 2 7 5 -
21 5’32 3’RACE it mRNA 15’2 3’=38907c+ 2 2% » DBY mRNA > &
4416 86k > o 3% 1 2 B8 3 b 540 mRNA 4155 5% & -

3) £ & ;“«43 ;7P DBY §»w %‘r* EIR R 'riﬂ‘i KOLERE N plily S
DBY #v &7 F 2 FL‘ AIFAE we L= 2P § ¢ 9?“‘ £ 98 %

3 P &g eh4 3 (data not shown ) o

DBY # F14- f8R L4 Menfh F» &% ¢ 2% ¢ DBY s mRNA & v [i53
i B§ < B % 7 DBY £ F] & &_AZFa m)«méﬂ oo TRk R 4 60 AZFa B 5 A 35
12ip] AZFa % 34> % 7 Sertoli cell-only syndrome (SCOS) % # 5 B > F]u* DBY
AFIBREE TP HEH M o d AT REBFILDBY AT E A MAE
1 Vi b B FER &4 0 DBY AT @SRRI 1
FELF YT

‘\‘Ey =
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Adrenal gland
Bone marrow
Cerebellum

| Brain
Fetal liver
Heart
Kidney
Liver
Lung
Placenta
Prostate
Salivary gland
Skeletal muscle
Thyroid gland
Trachea
Uterus
Spinal cord

| Fetal brain

Human (DBY):320 bp

GAPDH:225 bp

#- - DBY # FImRNAZ 4 457 b 288 & I3, » GAPDHAz 4]
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