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# E BRARI-PCOSEHEBEPARE, FiT LPCDS ERBEBEF MM, LA B mRNA 9K,
HHERKE LPCDS 2R MRBERNE ., HiIZEARFB RED pPICY 84k L S EHAKTRHELEHEER
BE B} ( Pichia pastoris YGS115, f 1k mu” £ 8, 2 H Bi% S LB L-PCDS M4 M Fik . H SDS-PACE 4+ L-PCDS M4+ F
B PAS RO S B EE, MR 1 8L ¥ B 8T 5T L-PCDS B9 4045, il Western blot Wi 4 L-PGDS 5K ¥ L
PGDS, MEvelh 4 bk EiA7K THmpyRE Ll T 2 @8  SDS-PAGE A Wi B8], =1 4 F R #9% 27kD; L-PGDS T EAH &

WL RSN LR,

X@E MFBREDSRE. EARE, %
b EFES Q501 IMIRIAB A

Hi 7 B # D & 1 &% ( Lipocalin-lype prostaglandin
D synthase, L-PGDS,EC5.3.99.2) j& —F ST i 4% 3L
kg EaEiE — S E R R, R &
B OREMES. XML PcD, MERL. PCD, BE
—FE WAL IR L, T RE R A L B (AR R
HREERREE RZHE HIL /M RESE D
HMAKRE TR REISERESF, L-PGDS
SGWEPHEWERE BHEERHSE ATEYCHRE
RPN LR BN,

KR LPCDS ME#Z KL K L-PGDS TEX§ F
FEMAHRAAXHRE, AR UKEEAL
mRNA KR4, 4 RT-PCR #£18 L-PCDS £ K Fi i #
EEHB. BixEEFEZREDR pPICO #Hik L,
4 Fak Bk B AL B H 15 52 (K B¥ B3 ( Pichie pastoris )
GS115, M % mut” M, £ P MEEF LR L-PCGDS M
GWRE. HARTAEE FREMEN X H Ak,
F SDS-PAGE 4+ L-PGDS )4y T8 . Fi PAS F v %
AW, RN AL F B R L-PGDS TEXR 2
ALFIF Eh . LABIR L-PGDS MIhREH MR
BRI E,
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1 #MA5F &%

1.1 ##

BER AR CS1IS IR EH R EW, pIC9 TR
HpE iR FREENYIAE Bel I .mRNA R BUAR
&L K RT-PCR i P & Promega 2> A F= &, IIEL
B HTEW LR KE S MBS R . Peplone . fi
SFREA maker IR FMEERBE ALK
ZREYMEARAE &, BFE YPD.MD. MM,
BMGY .BMMY }J4% “Invitrogen 7> vl ¥ /F F 1 " HE3F H
HERH . SABC Al &AL EL T,
1.2 RT-PCR.EE MR F Y44

F mRNA 0] & 150 80 45 48 BUK RS2 L mRNA,

* L4 5"-GGAATTCCTCAGACACCTGCTCTACTCC-3' 1 5'-

ATGCGGCCGGAGTCCTGAGGCCACATCAC-3' 2 31 41,
¥ 8 RT-PCR XM & fE HiZ 19 38 0 L-PGDS M &,
BB BB plifb B8 YT JE E HE Bl pCEM-T ik, %
L DHS BAR S EA 7. YL FTERS
HITFFIME(E EBBTAEMEARAGTRAAR
) o
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1.3 EARKNMHERREL

¥ W1 i iIF % 69 L-PGDS [ 75 k& | pIc9 R ik
L AR RAR Rk KRS GSI115, A5 HE
% PCR N MYIMEMHEEA T BABEATE
MM 1 MD ¥R EAE KR E, M HERBEE,
1.4 L-PGDS fI®RE R 4L

R L-PGDS RIAEH T 10 mL BMGY
FEF 0CHEFE36hE 0Dy >3.0,F 19EF/T
1000 mL BMGY $55r &4, 30CHHK36h G5, EKESR
#F 5000 r/min B.L> 10 min, B BMGY 535, &
EERP A 200mL BMMY 355 R4k 4E35 55, @24 h
MA 1 mL HE, #S dEELWELEF. B
200mL 353 FIF B AR ETERSE LK, A
20mL ) PBS ZErP i E B, &#lr 24 h, BHEE
TRAMEFEEERRABEAEARN L-PCDS, 7
B 1 mL @i{LEL L-PGDS, J Bradford 3" ¥ 52
“i{k i L-PGDS HITEFE .
1.5 SDS-PAGE Hifn PASBEARE

B 10 L A PBS BRI E R 100 pg/L 1) L-
PGDS 4,120V fif SDS-PAGE 4347, £ Dt i 4 @,
SDS-PAGE J& i) B B¢ FHl £ R/ P B /7K (10:35:55) [ &
1h, BET0.7%: T8 (H 5% K KRR 7))+ 1
h, e WEKEHF, MA 50 mL 0.2% R T REH
(5% KBEBRIREEH), B 10 min /5 F# 50 mL
0.2%MERMP, BRI 10 min, HFREBEELRE,
BeEnEERs T4 LRAAd, BB HALAaRE;
Rejs, ARARRKREERPRRENEREIH.
1.6 AR L-PGDS $uERENB&S AL

B 1.5 mL 4 L-PGDS(100 pg/ L)5 1.5 mL 48
KE2hkMREWHE, ERTFETHES6~8 &,
HEEH 0.2 mL, B 10 XKINREHE 1K, LR
S, HESRKMMm, B 0E. ABAEMNEN
#:51 44k, IgG, Bradford i E S &,
1.7 BALALSE

BMARMB LS F APBS I K, AR FER
A5x10/mL BEMAEZRBARMRENR L. ZF
BHRTHR.4 %2R PEEE 30 min, PBST 3%
2 min x 3K, IE % ML 7 % 3 5 H 30 min, i1 1:250 #
BRHEM KR L-PGDS Z i EH 4,37CIR & 120
min, PBST £ 2 min x 3 K, MAEM X IR E R

IgG,37°C & 30 min, PBST ¥ 2 min x 3 I, ll SABC,

37°CIE £ 20 min, PBST ¥ 4 min x5 K. DAB B {4,
RN, B REEE, FHEXTREL PBS
B EH.

1.8 Waestern blot

HRARMKE,2000 g B0 10 min, WEKK,
I 10 pL K3 FO 4k 4L B E 41 L-PGDS, SDS-PAGE
G REEBEMMARR L, 5% BRIEYI R E A 2 h,
HPLKR L-PCDS i (1:50 B B)BH ,4CKE
A, B E AL ARIE B B R 1gG(1:400 i F)
37CHHE 1 h, DAB B {5, Olympus FA LM
1.9 S4FANEMFERERN

£ 8 Tanaka 2" B9 7 3k, 5 B X W8 AR O R
(10 pmol/L) \L-PGDS % (1 mg/mL) XM EM S L-
PGDS IR AW (BT A ZE B R 0.5 mmol/L Tris-
HC1, pH 8.0)# 4T 250 ~ 450 nm 5 B P f W Wi I %
=k

2 #X

2.1 L-PGDS My MEREFF A

L-PGDS cDNA %% 190 M HE®, B X H
570bp H . EBRHEEE SAKE 66 MR, B
FREREGMMEAEMRA 18 TRELRTAE, T
556bp, PCR 311 T 550bp Z- 45 1 DNA K Bt,PCR
FPUSTMAA—B(RE 1), PCRYEREST
BUEERE BT RAMF B, MFSREN,
B KB FS Y Unade %R 1H 8 K R L-PGDS
cDNA E & —F,

B 1 PCRY 4 L-PGDS 3B iy BRASBE et 3% 53 47
Fig.1 Agarose gel electrophoresis of PCR

products of L-PGDS DNA
1: DNA marker; 2: PCR produet of L-PGDS

2.2 IEENHR

¥ pPICO JH EcoR 1 . Noe 1 M40, EL K F B
pGEM-T/L-PGDS £ EcoR 1 .Not I WEE I JG , I A
FE:HERB R DR EREBIELRA
pPICY/L-PGDS, ¥ 4k E. coli DHS5a, BEHLPEE 10 4
AFHWEE, BRERGH#1T PCR ¥ 3,58 MH
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W, ATHWIENFERENFE.H EoR]1 .Not [ i#F
ORI E (A 2), 7 570bp AL FT I H B &
R %I 94088 Bgl I X Bk pPICY/L-PGDS #17 B
YiHAL, YW 1% B LRk, T LEY
524, pPICY/L-PGDS B HI A 6.1 kb F 2.4 kb
M4~ H B, T pPICO B HIE#I % 5.6 kb 1 2.4 kb /9
A H B, &HE4a pPICY/L-PGDS 4 L FF L {UH
1 GS115 /5, 3k 8 25 30 1 His” B ¥% . BEMLPEEL 10
A% TS PCREE KT 8 MHEERE.

1 2 3 4 5

2 EAERN AW

Fig.2 Restriction pattern of the recombinant plasmids
1: DNA marker; 2: recombinant plasmids of pPIC/L-PGDS digested by
EcoR 1 and Not I ;3: plasmids of pPICY/L-PGDS; 4: recombinant
plasmids of pGEM-T/L-PGDS digested by EcoR I and Nat 15 5:
plasmids of pGEM-T/L-PGDS

2.3 L-PGDS ik . 4ift

BELAET KERH AT . EF LELRRE
NMEREEHEWN . YRR ETERESENS
o BER 4 mL BB (50 mmol/L NaH, PO, ,pH
8.0, 300 mmol/L NaCl, 250 mmol/L B W) ¥k X B #7

L 4 KRB, & 10 pL MR Hitke -

HHFMA 15% SDS-PAGE ¥k, &R WE 3, 4L Ay
LPGDS W TE N 27 kD, 5B RHEAMH .
Bradford 3 3 78 55 2 W SE #4 L-PGDS MK B
2800 pg/mL,
2.4 L-PGDS (BEEARERE

BUSS 3 B Y 4 L-PGDS 10 pL, 15% SDS-
PAGCEEKMAE, #F X AL A, 5R LA 4,
27D AMEBEORWERTOER, BAELHAN L-
PCDS RBEE, & A . |
2.5 L-PGDSZEMTREAKLH

HEHSLEE RRN L-PGDS FEFHEK
RETFHLRUEETES L&,

43.0—

31.0—

201—

44—

3 E#H L-PGDS K SDS-PAGE Wik
Fig.3 SDS-PAGE analysis of recombinant L-PGDS
1,2: selected L-PGDS from the first and second time, respectively

27kD

4 L-PGDS f) PAS R
Fig.4 PAS reaction of L-PGDS

2.6 Western E i

SHB 10 )L WE(EREFOMER)MEH
L-PGDS £ SDS-PAGE J& , % #LJ7 Bl Western blot, %
RUE S, EHAM L-PGDS WA 4+ F &K 27 kD, M
KR ¥ b5 L-PGDS AEXT 4 T B 4520 26.5 kD, #
w~,KERETH L-PGDS SEH K L-PGDS HFHEH
AR S .
2.7 RALPGDS IEME¥EHE

LPGDS R—H NI EL, BIEALER
PCD2 =4 IR AT A MEHAMEH., L-PGDS 5
LRAERNERNBERESE, ENHEERE
A%, AITEHRATEN L-PCDS BN T EY
Ik, KERTFEMLASSRESFTRA.
XFHBRIMMETRERSEH LPCDS &R
MEERARME L. WRBRNRBESN 340nm, 5&
AEAGEE BiERETAH, RIKEH 372mm

(WET). X—HRSIMISIREMES B,

KEA LPCDS RAEYE .
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M5 REALREERE
Fig.5 Result of immunchistochemistry
A: localization of L-PGDS on the surface of rat sperm( x 40)
B: negative control{ x 40)

MAERKR. B THEF BEREFNESEEEYHR
A XREHEEAYNRANERE#EFTIESHMT .,
B RS, ER SN TRZERMNRE,
Pichia pastoris (MR B SRS ) N E NI EEH
HERGRER LB IBE, N HBRNTE I
FRECEENRET -RINFHELMFRENE
Hf. SABESRENT EMA. ERETEES
BTEA—BESHEANESIN EFLUTILA
A (1) RAMEAN AOX1 RERSF,.XEH
R SR REEI T2 —;(2) BAMR
HEEEREAMENM R RENREE N HE R

Bl 6 Western blot 558 REES:;0) MRS THITHREERRE, M BEA

Fig.6 Result of Western blot REEFE;(4) BABRPEETIEADEEE, KX

1: recombinant L-PGDS; 2: L-PGDS in seminal plasma B AR, TR E A NN R, T A A X
s Z Y

EFB 53 LPGDS B T EE XX, A L
PGDS & — M E 1, KB HF 8 A B X AT i 2 4k
B4, ATAE S X L-PGDS B A ¥ 22 % 1 B S 9% I 4
PR, RILETEARESELHROAR L-
PGDS, £33 PAS R R, MR, T 415, 7 33k i 3k

, ) L-PGDS A #isE. ETRE LXK LPGDS 5
250 30 ' HEEM LPCDS ERBFEH G EYEEHS L
REERANER BEEXE SR,

Gerena RL %™ R RN+ B F AN TN b

5748 L-PGDS, R MK EHYWH T&ME L-PGDS 7+

0sF

A7 REAMSGSEY LPCDS RNEELE
Fig.7 UV maximum shift of all-trans
retinoic acid by L-PGDS

1; L-PGDS and retinoic acid; 2: L-PGDS; 3: retinoic acid ;ﬁim*ﬂ;‘émiﬁo ﬁﬂ]mm?{ﬁﬂ L-PGDS igﬁﬁ‘[
: TREETHAMUEHTFESEREFH—¥ L
3 Wb . BT LPODS AMT R W RFANE LM

SERERERER URKHERSHTNERE
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Expression of Rat L-PGDS by Pichia pastoris and Distribution of L-PGDS on Sperm

CHEN De-Yu'? ZHOU Kai-Ya' HUANG Yu-Feng*®
! ( College of Life Sciences, Nanjing Normal University, Nanjing 210097, China)
*{ Laboratory of Reproduction and Cenetics, Nanjing General Hospital of Nanjing Command, PLA, Nanjing 210002, China)
*( Department of Bislogy, Fuyang Nérmal College, Fuyang 230632, China)

Abstract To investigate the expression of rat L-PGDS by Pichia pastoris and 10 study the distribution of L-PGDS on sperm. The
cDNA of rat Lipocalin-type prostaglandin D synthase was cloned by RT-PCR using mRNA of rat testis as template. The L-PGDS
¢DNA was insered into plasmid pPIC9 and translormed into Pichia pastoris GS115 cells. Using SDS-PAGE to analysis the
molecular weight of L-PGDS, immunohistochemical method was performed to study the distnbution of L-PGDS on sperm, and
Western blot method was performed to study the specific of L-PGDS. The molecular weight of recombinamt L-PGDS is 27kD. L-
PGDS is mainly distributed on sperm.

Key words lipocalin-type prostaglandin D synthase, Pichia pastoris , distribution
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