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The promoter assays and transcription regulation in testiss for DBY gene.
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Abstract
This study is focused on promoter

analysis of DBY gene. In the promoter assay,
the sequences of upstream of coding region
for DBY will be available from genebank by
bioinformatics search. The specific primers
and PCR conditions for the upstream of start
site for DBY gene will be designed and PCR
product will be constructed into pGL3-basic
vector. The constructer pGL3-basic vectors
and pGL3-SV40 vector will be co-transfected
to 293T( human embryonic kidney cell )~ TM3

(mouse leydig cell ) ~ TM4 ( mouse sertoli
cell ) and GC2-spd( mouse spermatocyte cell )
cells. The promoter region of DBY gene will
be determinated by assaying the firefly
luciferase activity.

The prediction promoter region of human
DBY gene in -316 to +1, containing GC
box~CAT box and TATA box at -200~-100 and
-30 regions, that containing putative
transcription factor binding site of SP1 ~ AP-1
and CBP. Luciferase reporter analysis of a 3.0
kb 5’-flanking sequence (-2235 to +634 with
respect to the transcription start site). Serial
deletions analysis promoter activity in 293T
(Human embryonic kidney cell lines), TM3
(mouse Leydig cell), TM4 (mouse Sertoli cell)
and GC-2spd(ts) (mouse spermatocyte) that
revealed -316 to +1 fragment is core promoter
region. The +1 to +634 fragment has strong
promoter activity in GC2-spd ( mouse

spermatocyte cell ) but not in 293T (human



embryonic kidney cell ) ~ TM3 (mouse leydig
cell ) ~ TM4 (mouse sertoli cell ) , suggesting
the region has presence of positive regulator
element. The transcription regulation and gene
expression of germ cells are different from
somatic cells.
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SME T2 %> REF e STSs MR &3
i 4% & & (polymerase chain reaction, PCR )
T 7Y F4 MEMREESITFER
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* Promoter 2.0 Prediction Server :
http://www.cbs.dtu.dk/services/Promoter/

* WWW Promoter Scan :
http://thr.cit.nih.gov/molbio/proscan/

* Restriction Enzyme Map Analysis :

http://www.genscript.com/cgi-bin/tools/
enzyme cuttingtool
* TFSEARCH: Searching Transcription
Factor Binding Sites
http://www.cbrc.jp/research/db/
TFSEARCH.html
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* pGL3-basic vector ( Promega )

* pGL3-promoter vector ( Promega )
% pRL-TK Vector (Promega )

@ wmietk
*293T Cell
* TM3 mouse Leydig cell line
( ATCC® Number: CRL-1714™)
* TM4 mouse Sertoli cell line
( ATCC® Number: CRL-1715™)
% GC-2spd(ts) cell line ( Mouse spermatocyte,
ATCC® Number: CRL-2196 ™)
L &
* Lipofectamine 2000 ( Invitrogene )
% Opti-MEM ( Invitrogene )
* Dual-Glo™ Luciferase Assay System
( Promega, Catalog number : E2920)
ORE
kB BERBE (PX2 Thermo electron, made
in U.S.A)
% /4 & & 47 % (Luminoskan Ascent, Thermo
Labsystems # A2 @ 232
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DBY kx# 3+ W ¥ o

\N l‘ﬂ
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203T ‘% % 4 % T %K
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DMEM/F12 # % % ( GIBCO, Catalog
number 11330) *F4c 10%7%5 2 & F (fetal
bovine serum, FBS) 2 % 3+ 37°C 5% CO, >
- ¥ { Hwmred L& K (growth
medium ) 2~3 =< o

TM3 %2 (mouse Leydig cell lines )2 TM4
in?e (mouse Sertoli cells ) # * DMEM/F12
B &k, 4 5%5 & F (horse serum ) ;2.5%
54 5 F (fetal bovine serum, FBS) » 1 %
W 37C 5%C0O, — B { Hwed %
A& (growth medium) 2~3 =t o

GC-2spd(ts) cells = % & eh4 78 ‘w2 $&
( mouse spermatocyte) - ¢ * DMEM # %
7% 0 ¢t 4e 0.1mM non-essential amino acid >
1.0 mM sodium pyruvate % 10%°%s2 & 5
(fetal bovine serum, FBS) » 3 % >+ 37°C 5
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£ £ % # (growth

<2 DBY &R LY A H
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region )’ A 2K A s 7 8 f—» BH A
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- ) AT e im i th LR T B
ek A o

—‘F{ A o i AR 4 BEAE AT 593.0 kb (-2235
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#+pGL3-basic vector§* ¥ érmultiple cloning
sites (MCS) #7E& F ' fE % *7 B> PeiE
RS U PO Sl ﬁ»ﬁ?ﬂ' U FEER R
#5013 + (aslinker) e $# 4542 4 8LF31T 1.3
kbm‘?‘ﬁ/\ﬁ HY=He 57 JWJ“$ » w5l
+ (forward primer) 4+ Nhel*24|fi% % 353+
i~ % (CTA- GLCTAGC)'frF w53 (reverse
primer ) # F HindIIl "4 & sz (A
"AGCTT-GGG) » £PCRF Jg 577 ihg 4 &2
pGL3-basic vector = fp4% o 4p & 11> 3+ ¢
w513 (forward primer) £ HindIII *24)
2 yEiiz i (A AGCTT-GGG ) frk 5l
+ (reverse prrmer) £ Nhel *24|p% 2% 5%
28 (CTA-G'CTAGC)» 5 PCRF Ji i 1@
A Jr 87 pGL3 -basic vectork = fp 0 1T A
- fPHR EFL rﬂ”’fﬁ«‘fim}—?i'lﬁf—#ﬁ}é{ﬁ?
F % 7 2 3 E AL 7] (Luciferase gene,
luc™) % I o

PCR £ fais : B~ 1 pl & 748 DNA
(100ng/pl) > 4c » 2 ul 10X PCR buffer ~ 0.4
ul ANTP ( 10 mM ) -~ 0.8 mM~1.5mM
MgCl, ~ 1 ul forward primer (10 uM ) ~ 1 pl
reverse primer (10 uM ) ~ 0.1ul Tag DNA
polymerase (5U/pl) > 4v k#8843 & 5 20
pl> 5d BBERPFESGT PCR %+ F & o
PCR F i ® 5 195 Cie* 54048 & 5
DNA %1 g kR oA 2R R 95C 1
AAE SR LR R S9~68C 1 Ada s EEER
T2C 1 #4887 45 BTk 516 72C
210 A 450 F }fg;é.;éf\fé 0 1 1%38 Py R i
FR ALY 4 PCR A F ¥ T/ FEin i
ELAPE PSR A REE -316/+]1,
-407/+1, -515/+1, -62/+634, -515/+634,
-1561/-609, -2235/+1596, % B H % 5 &+



22 pGL3-basic vector 4p4&; ¥ *F KK w0
-515+1 5 g2 pGL3-basic vector 4% ° &
T f ¥R o

PGL3 e 3 ¥ £ et 4 M 1

7 A7 B e PCR A4 %5 d PCR-M
Clean Up System HeA deih i TR F R
% A 150 ul Bt A%~ 2 ul Nhel

( 10U/ul, New England Biolabs ) ~ 1 pul
HindIII( 20U/ul, New England Biolabs )~10 pl
NEBuffer 2 (10X) ~ 1 ul BSA (100X ) ~ 4c
KR AAT D] 100 pl > 2t 37CT EF 2 )
pF o A 3¢ 4c 2 pl Nhel ~ 1 pl HindIII *+ 37°C
TAEh 16~18 ] o [E X > MIUF|FEE (£
fsenA o0 1%3 Pa BB T T AL T 0 18
# Gel-M™ Gel Extraction System i£ {7 % 1t o

pGL3-basic vector = # £ fx# &+ & H_mi\
o Bpr e AT et 3 P BRI A LT

(Luciferase gene, luc™) 2 = > %ﬁh S P
M REA T F Avka s 3 a3 (R
- ) e pGL3-basic vector+ Z 2 Nhel(10U/ul)
2 HindIII (20U/ul) *T4p% 3 & (7 A2 >
#H I PCRA L 5 T iff e 1 /7 L &
747 it * (transformation) 3|JM109%% iz
fwte s FERR AR R R JTE ik T 2 € p (T
BEoAvVeEa{MERLZ-

& Nhel 2 HindIIl &J2i% 0% b A 47 5 &
PCR A # % pGL3-basic vector :& {74 & F
& B3 4T 16~18 /] PF o Fp % & {73 3
fE% >0 37CH & 16~18 (s it ifd e
FHOUR EEE > B35 23
(insert) 1 48 DNA ¥ T A L /20 d A&
$ oo

B ¥ i 2 & 2 i * ( co-transfection
experiments in Eukaryote cell )

it 7874 ¥ *  (transfection) s — X >
¥z % ¢ aimre (293T cells, TM3 cells,
T™M4 cells v GC-2spd(ts) cells) # * 1X
trypsin-EDTA solution/1X PBS #-‘m?z 374¢
g @ % 96well & & =E B owell ¥ en
fmre B s 10000 cell / 100 pl » »> 37C 3 %
16~18 /| pF 5 »e &3] e % 277 FARAT
% * % #u2t % (antibiotics) 32 & A& o

= 0 % v £ 5] 90-95%pF - T ¢ ¥
Lipofectamine 2000 3# | & {7 §& 3] i® *

( co-transfection ) o # R Ope o F o
DNA-Lipofectamine 2000 complex : (1)~ #-
¢ £ #4F hpGL3-basic vector( ¢ # IR firefly
luciferase /=42 ) £ pRL-TK vector ( § # I
renilla luciferase 7% 1% ) 1 renilla (20 ng) :
firefly (200ng) % 1:10 2 & ** Opti-MEM

(Invitrogene ) » 2 B A 5 25 ulo(2)~
Lipofectamine 2000 *% & * w0 fie @ > B~ 0.5 pl
Lipofectamine 2000 “4r 3| 245
Opti-MEM » #-25 ul enffFiR 6323 » v %
BT T 5 A4 £ e Fle el
plasmld DNA PR EES R S S0
Wl R T 5T 20 Q%Tﬁ%%‘ﬁrﬁé‘ﬂ?ﬁ
WA 113/»\’}? well PN g me st R
% 78 ) 4t > 50 ul DNA- Llpofectamine 2000
AR kwik 96 well 2 %45 N R 4
ME¥HE o 37CESH > B ATH A4 B

: o

T

Bt 3 b RS g T B AR A

i# * Dual-Glo™ Luciferase  Assay
System * ¥ [ PBF B ¥ firefly - renilla
luciferases /& 14 » I B 2 £ 5 SV40
promoter 7 pGL3-promoter vector ° § ¥
positive control ° ﬁd iz % &1 (luciferases )
FILT R ket F BRI o F R 0N
3| erpRL-TK vector ¢ # Irenilla luciferases
HPha #2732 kA7 B
pGL3-basic vectorz firefly luciferases:/& |4
1% I L (normalize) » #x H pRL-TK vector
% 17— P ¥RF=4) %2 (internal control) ()
SRS T S ET 3 Ry
7 o

P ok~ A7 35 1B~ e AL transfection 7
e 4 ",% 100 pl 32 % & o b= = ¥ 1= 9B
FHRE > R*TIFR XKLLk
AT REFT AT A FTEEATE ARER T W 3
FEATRY QR A R BB
4v » 50 pl Dual-Glo luciferase reagent £7 7 7
50 pl transfection fim?e iR £393 15 » B~
A% e 4 % e & ¢ (NUNC
DENMARK -+ £} p #3202 ) R =8 1
10 & 48 > 4 k& 45 % B A 1P firefly
luciferase activity ; £ 4 » AT# fe & 50 pl
Dual-Glo Stop and Glo reagent ( Dual-Glo
Stop and Glo substrate : Dual-Glo Stop and

HIE



Glo buffer ™ 1:100 fie & #77F chg ) ¥ 1t
firefly luciferase activity > F/R £353 (£ 1 >
# % 10 » 43 > P renilla luciferase activity °

Py

#1727 Rl 7 en firefly fv renilla
luciferases % & 4p ",% ( firefly/renilla
luciferases ) » £ F H Ap ¥ E M & R E
( Relative Luciferase Activity ) - & *
GraphPad Prism Version 2.0 Software & {7 st
3445 > 11 One Way ANOVA i3t = 38 2 &
Bl & T3 s+ 247 P K37 e
tk ® e luciferases 4p 75 M4 BT -

ﬁéﬁ’rﬂ:«‘ 2_ 3R

J\F" DBY E-’E'F"”"‘ E"\:E"‘?F‘ /PJ ‘L% ﬁ adis
-198 3 +53 & (-316/+1) - ﬁd AR
TFSEARCH: Searching Transcription Factor
Binding Sites » FER[S Fe 3 F ¥ i 2 ik
SERAET ¥V L ES R

2%
% 47 DBY # %14 DNA 2 $#4%

57§34 &5 DBY & T4 & 1
#1024 27 DBY 2K 7] 7 Az g w
- R 7% 3.0kb o5 B %%'ﬁ Promoter
2.0 Prediction Server 2 WWW Promoter Scan
FALER] 4 55 DBY cpids 3 R 4316
I ZF - BEX3l6bpentE o HY 2
3 ¥ Le— 4B 5] GC-rich ~ ( consensus
sequence ) TATA box (TATA-less promoter)
v CCAAT box » >t FA=4-8 (+1) 75
FiRIE 24 A4 GC box » CAT box %
TATA box B’\”ﬁ SP1 ~ AP 1 2 CBP % #
FlF B e ) 2 wE (3lo~+1) s
e ’«ké—g w8 (Bl=) -

(= )~ * 5 BC009436£xc# + 7% 14 ( promoter
activity ) 2. 4 47
A A 4 2R iT 6 1.3 kb (-1270/453)
G fEd A 313 St o 1 PCR S
NEER B PR w5316/,
-407/+1, -515/+1, -62/+634, -515/+634,
-1561/-609, -2235/+1596 % 5 L » >t %
F o gl 3 4 wlE HindIIl 2 Nhel "4 % %
FEEL iz > gt = PCR A # 22 pGL3-basic

vector &t AP ¥ P 3E-515/+1 BB A )
21 pGL3-basic vector & v 4 4% o L = =& £
Fo48 2 Nhel 2 HindIIl # *24fi% % FEzdpt &
DNA * £ % pGL3-basic i\%*" v ’f]&;'ft FA5 e
ﬁ:’ﬁi % = ¢1pGL3 basic §* 48 ¥ pRL-TK

TR R e fhle e R (293T cells, TM3 cells,
TM4 cells f= GC-2spd(ts) cells) ® — A=iE {7
##&7) it * (co-transfection ) » 4 #7 3 & DNA
PRl 3 R AR AR e &

45 5 pRL-TK vector ¢ # 3R renilla luciferases
PEMHE PRI RZTF R AR
pGL3-bas1c vector 2 firefly luciferases 77+
e i (normalize) ; pRL-TK vector %
'] R34 % (internal control) » pt F % £
A ET = :'i o A F mre ik (293T cells, TM3
cells, TM4 cells 4= GC-2spd(ts) cells ) ¥ L%
PR TR AHERESA TSR
D= ) e A7 e P fads
G R D) 0 BT 316 D1 R R
BHU LT PR T §m5 e luciferase
activity # I #-Jt R 3 = <L§£ % core promoter
region ; H 2 % &7 L@ ATIE R e d F R B
e

(= ) ~ ¥ ¢ core promoter region (-316 %
+1) BT A AT F1H634 (2 5 AR
BB ) o #4452 % B 2 203T fmoe,
TM3 'm ¥z &2 TM4 P ¥ ¥ O0-634 1 +1 ”ﬁ;\
& r'}zft\ﬁ‘uﬂq i‘éﬁét ’ J}E‘_/?J #-634 3+ BV
At p positive regulator element % & ( Bl - )
(= )-316~+634 gt + E 5 P A 4o
g% > £ H A GC-2spd(ts) cell %] & »
F27p] DBY % 24 072 (293T cells, TM3 cells,
TM4 cells ) #2 germ cell (GC-2spd(ts) cell)
F AR S o

4.¢ =

BEs
A 3 DBY #4534 & (8% R o 45 ¢

(Deletion analysis ) » & * 7 F enfm?e $&

(293T cells, TM3 cells, TM4 cells =
GC-2spd(ts) cells ) B2 % e ek 47 5 L P fx
# + 7514 (promoter activity ) % I F25 ¢

(= )~ &7 k9 $.(293T cells, TM3 cells,
TM4 cells = GC-2spd(ts) cells ) ® kxd + &
P A 316 241 ens g i
Vel 45 5 AR v B G B F o luciferase
activity % JL > J* % 3 T & 5 core promoter



region ; H %% 87 L5 ArIE R e 3 R B
AP & o (=) ~ % core promoter region
(-316 3 +1) #4 AT 54 4574100 (¢ 3
AR BE R ) BF o A 478 % Ao 293T
e, TM3 %P2 22 TM4 ‘w2 ¥ ¥ 0L-316 &
+634 BRI R P BERI S > JHP ] 3
+634 & ¥ i 7 positive regulator element 3
holF bkt F AT RES T AN
BC009436 sk 453 & (% X 3| 3F § #4507
FAE ;AN mreiky (293T cells, TM3
cells, TM4 cells f= GC-2spd(ts) cells ) #7 {8 3]
ER AR Sl = SRy ez s E R o VR 1
A %5 DBY f Flehd T 4 % I3 % 2 & 7
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