REME R RACES 5 BT R PR B R 4H B EL st
TR, BRFE 2, mAE
VbWV RS ARl RS SRR TR K AR R T s =
JE& 100875)

WHE
H ) Ak R SR A BOAT A H e R PR AR 1ot AR A
Jii%: W Sprague-Dawley KB AZHC 24 K B PR IURE it A0 A T B R 1A PRVBRE i, e i v 00K
FHEE R BR SRR  (LC-MS/MS) HIAEFRIC & 8 A AL A BAR AT 408, i JR I AR 1A
AN ZEREA (FC>1.5 5<0.67, P<0.050) #1748 A ThAE A28 B 50 Hr
SR KRACELIG R 52 M R IR A B L mT LSS 52 31 43 A% 8 (. it Uniprot
£ 45 FEFN Pubmed HUHE RS 3R 22 7 B VFIAE DG SCHRIRGE, Ik =2 M ESREA S TRE
FHK .
ghit: KRACE R RARR T KRACE R, RIS E R KA T8k, a2 hEa
MR SRS T R MK
Kpw: JREE A B KT RE

Comparison of urinary proteome in the first two days after mating in

male rats

Haitong Wang'! Chenyang Zhao? Youhe Gao'*
!(Gene Engineering Drug and Biotechnology Beijing Key Laboratory, College of Life Sciences,
Beijing Normal University, Beijing 100871, China)

Abstract
Objective: To compare urine proteome changes in the first two days after mating behavior in male
rats.
Methods: The urine samples of Sprague-Dawley rats on the day of mating and the day after
mating were collected and analyzed by non-label quantitative proteomics by high performance
liquid chromatography-tandem mass spectrometry (LC-MS/MS), and the differential proteins
(FC > 1.5 or <0.67) in the urine proteome were screened. P<0.050) protein function and
biological pathways were analyzed.
Results: 43 different proteins were identified in the urine proteome between the day after mating
and the day after mating. By searching the Uniprot database and Pubmed database and related
literature reports, nearly two-thirds of the differential proteins were associated with
spermatogenesis.
Conclusions: The urine proteome changed the day after mating compared to the day after mating,
and some of the known functions of the changed proteins were associated with spermatogenesis.

Keywords: urine proteome; mating; spermatogenesis
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1 515

RE7 R A 4 ARG T A R 20 484 5 0 A T B RS 5 HO AE ,  J 38 e C A Hai=F A
MPIAS . ARG T RKAEFNEAME . B, WIEMME T — R YA L5 28 AR
FEEFAAD: FK, WIRS B 1 s i o 3R A SR R RS 140 fedm, [RTEHE T4
B AR O BATHEB NG 1o 5500 70 AR PN 73 WA B AT B TZad RE IR Y, 2
55 B KB A O AL 7 (R AR A A 1 A R v S B 25 P A e 30 1 19X 208 2 i A
BRI JRIBGZMRE B DT, I AHERR AR, A2 WA IEAR S T 5L
A, fESE BRI OR B LA AR A B AU NAR L 20 S RTFURY], R4
DX IEHRE T AN EIE B YR A2 B RE I Tk 3o (R M A IF 7 8 R R 2R 1 S 0 RS 1
RAHEATHED o HEVE R R — TG, RS T2V A, B LIRS 7R R, A TiE
RSO K B A E S 45 S G 24 R IR PRIBREAS X PRI ER R L BEAT BRI I, 5 uliR B3R T K
AR A 1 BE U AE PRI s 4 Sk

2.1 SEERA R
2.1.1 SN

10 JA#% Sprague-Dawley HEPE KL 5 A, 10 il Sprague-Dawley MEPE KB/ 5 R, 1
FAC R e @ RS2 30 S AE ARG BRA 7] o BT K RAEARHEI S Hp i 9% (=R (22+1)°C,
TR 65%-70%) . ¥4 HT A K BB A5 v ) 92 = R S5 P af 20, — V) Seie e /F 8 b 5 mve
KA MR 2E BAC 2R 03 2 0 o A At v, #ibiE4R 5 v CLS-AWEC-B-2022-003 .

2.2 SR
22,1 KRE%E

FEREMER L 1: 1 Eefl T 16: 00 &%, KH 7: 00 Xl REATRAL, PR E N
A B A T

2.2.2 JRIFEAYEE

FERRAZHC 2 1 20: 00 2R H 8: 00 WCER IR, B A7 T--80°CUKAH, AATHL Y RIKIBFEAR;
WK I e B BRI 3%, 20: 00 55 H 8: 00 kSR, BA7 T-80°CUKFE, NI
RIRBEFEA

223 PRIBFEA A2

JREEEHEEL: -80°CUKFEHHEUH K BRURMAEA,  4°C B FEdR. 4°C, 12000xg &5
L 30min, B2 mL E3EW, & 500 wL BiEWT 2 mL BO0E S, A=A B FA T
KOEE, ENEERIRIRS], -20°C Jlied®EH . SRITERTEEW] 4°C, 12000xg &L
30 min, 3 FiF, S5 QR T MEAVEEE T RMBRH(E 8 mol/L JRE, 2 mol/L
Bk, 25 mmol/L —Hi73kEEE, 50 mmol/L Tris). 4°C, 12000xg &5.0» 30 min, H{ LG5 T
B 15 mL BOEWN, FSREER. A Bradford Al E 8 H IR E.

JREEEIBEY]: B 100 pg JRWEAFFER T 1.5 mL BO0EH, I 25 mmol/L
NH4HCO3 A SRR 200 pLo M 20 mM AR 73 BEEE IS (Dithiothreitol, DTT,
Sigma), JWIEIRE], 4@ 97°C i 10 min, AHEFR. WA 50 mM it 2.8z

(Iodoacetamide, IAA, Sigma), RHERS], FIREEE/SXN 40 min. HX 10 kDa #BJEE (Pall,
Port Washington, NY, USA) A€ _EIN 200 uL UA %7K (8 mol/L JRZE, 0.1 mol/L
Tris-HCI, pH 8.5)Pt#JEME, 18°C, 14000xg . 5min, F+K FZEJEW, HEE—IK; HIE



JEE E N T 2 Tk fe Ak 2 56 1S T R B A, 18°C, 14000 g 5.0 30 min, 35 T2
T, PRVBCE A AR b R R I 200 pL UA ¥R PR [ 7, 18°C, 14000%g
B0 30 min, BE PG FIEE I 25 mmol/L NH4HCO3 &S R E i, 18°C,
14000xg 5.0 30 min, B WK $%HERE: BEA 1: 50 FIHEIN B FE¥ (Trypsin Gold,
Promega, Fitchburg, WI, USA) #HTEFY], 37°C /KIB 15 h. BEVISHR G 4°C, 13000xg B0
30 min YCERVER, HIEBRCNZIREW . 2 KRG W0EE HLB [EAHAEHUH: (Waters,
Milford, MA)BEATERER, R TROGET, T-20°C %4 FERAF-

2.2.4 LC-MS/MS H BB 43 B

0.1% H IR ff 2 IR G4 T, ([ BCA W& KB T E i, WHIKBOR MR
0.5 pg/uL BN 6 uL YRAT, & pH OAEIK S 857 & (Thermo Fisher Scientific)
BEAT 385 o 250k 10 i i (Fractions), A B FAGATEH 0.1%FRE .
PAXT 10 73 H RN A0 B AR i DARE b ¢ RT ARAR LY 100 1 B iRT 357
(Biognosys, Switzerland), LA #ESEH ] IR UE ) £ B INFIA] o

10 439 WA EASY-nLC1200 43 %4t (Thermo Fisher Scientific, USA)#E4T 4> 5, 4>
BEKELZid Orbitrap Fusion Lumos Tribrid /i #4% (Thermo Fisher Scientific, USA)LA Data
Dependent Acquisition(DDA)BE A BEAT 51 3 73 IR A& s, AEAk 10 4y raw X, S
Proteome Discoverer K ] Swiss-iRT 1 Uniprot-mouse %4 FE it 4T & 4347 (version 2.0,
Thermo Scientific). AR 45 B 15 BN FE 5 Data Independent Acquisition(DIA)FR Y] 39
ARG @S DIA J5ike BAMFES L 1 pg KB, {8 EASY-nLC1200 43 2 %5 (Thermo
Fisher Scientific, USA)iAT 7055, B MIKEIZid Orbitrap Fusion Lumos Tribrid Jii #% 4%
(Thermo Fisher Scientific, USA) LA DIA #2047 513 73 A1, SR BTS2 DIA J77%1#4T DIA
KRG, AN raw SCAFS

2.2.5 Label-free DIA & & 51T

4 DIA B RN FEAFE M raw XS\ Spectronaut Pulsar(Biognosys AG,
Switzerland) X AT 204 B MS2 & Bs F I ARAR I, TR KB . H& B 1
JRECE AR R A .

2.2.6 FAE M

FEAMEARAT 3 IRBARE S, BCFEMERAT ST #0 M« ASLI#AT AT E X, K22
MR RE R BT LR, k2 R E A . 2R E A A AR 5% (FC, Fold
change) >1.5 5(<0. 67, XURBIFEIX t G sr#ri) P {H<<0.05. ik 2 2 7 i
Uniprot M3 Chttps://www.uniprot.org/) 4#7, FF7E Pubmed % ¥
(https:/pubmed.nebi.nlm.nih.gov) G ZAHICSTHR, X 22 7 8 AT DhRE 20 #T o

3 SLIAERE M

3.1 RERAZHCRE R 5 AHL 2 R IR AR A i 4 LR AR
32.1 EREA

VAT BCRR K 5 2CHL 24K R AT L, ik 22 R ER A 4N FC>1.5 55<0.67,
BURBAEBCAS t #4256 P<0.05. Z5 KM, THCMR R SRS KA, LA e R 43 M EFE
F, H2aRH STRING Hd et % e 2 1) 2 5 & T | A A EAEH /b, 4558k 1
FiR. BB 2R E A% FC i KBVNAIIRTHES, @i Uniprot HEATHE R, &5 Rk 1 B
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Uniprot ID Protein names Fold Trend | P value Related to
change implantation
Q8R431 Monoglyceride lipase 13.75 t 5.71E-03 4
POCOA1 Vacuolar protein-sorting-associated protein 25 8.48 ) 5.31E-03 5
Q63531 Ribosomal protein S6 kinase alpha-1 7.80 ) 3.12E-02 67
P30713 Glutathione S-transferase theta-2 5.02 t 2.05E-02 89
Q63060 Glycerol kinase 4.87 ) 6.89E-03 10
P63259 Actin, cytoplasmic 2 4.50 t 3.11E-02 111213
Q6Q629 Inactive dipeptidyl peptidase 10 4.02 t 2.29E-02 1415
Q63355 Unconventional myosin-Ic 391 t 2.17E-02 16
P63095 Guanine nucleotide-binding protein G(s) 3.75 t 2.59E-02 17 18
subunit alpha isoforms short
Q5BJP9 Phytanoyl-CoA dioxygenase domain-containing 3.72 t 3.92E-02
protein 1
P04897 Guanine nucleotide-binding protein G(i) 3.60 ) 1.70E-02 19 20
subunit alpha-2
Q6PCU2 V-type proton ATPase subunit E 1 3.07 ) 4.20E-04 2122
Q9Z0OW7 Chloride intracellular channel protein 4 2.92 1 1.93E-02 23
Q6JE36 Protein NDRG1 2.76 t 2.77E-02 24
P06866 Haptoglobin 2.73 t 1.72E-02 2526
Q99376 Transferrin receptor protein 1 (Fragment) 2.71 1 1.29E-02 2728




Q6MG61 Chloride intracellular channel protein 1 2.34 ) 2.26E-02 23
Q6PITS8 Tubulin beta-4B chain 2.33 t 2.62E-02 2930
QI99IMA2 Xaa-Pro aminopeptidase 2 2.31 ) 3.91E-02

Q497B0 Omega-amidase NIT2 2.24 t 3.23E-02

Q9QZA2 Programmed cell death 6-interacting protein 2.15 1 3.33E-02

H1UBNO Copine-7 2.15 t 4.97E-02

Q811M5 Complement component C6 2.04 ) 3.51E-02

P50399 Rab GDP dissociation inhibitor beta 2.03 t 2.16E-02 31
Q6DGG1 Protein ABHD14B 1.94 t 4.52E-02

P51635 Aldo-keto reductase family 1 member Al 1.94 t 1.40E-02 3233
Q07523 Hydroxyacid oxidase 2 1.93 t 4.56E-02

Q5XHZ9 Pachytene checkpoint protein 2 homolog 1.90 ) 3.95E-02 34 35
Q5XFX0 Transgelin-2 1.86 ) 2.75E-02 36 37
Q32KlJ6 N-acetylgalactosamine-6-sulfatase 1.85 1 2.57E-02

P10247 H-2 class II histocompatibility antigen gamma 1.85 1 4.86E-02

chain

P51607 N-acylglucosamine 2-epimerase 1.84 ) 1.47E-02

Q920A6 Retinoid-inducible serine carboxypeptidase 1.74 ) 2.10E-02
QIWVTO Adhesion G protein-coupled receptor F5 1.69 ) 3.91E-02 38
Q5M7T9 Threonine synthase-like 2 1.64 t 3.75E-03

P63102 14-3-3 protein zeta/delta 1.60 t 3.57E-02 39 40
P35704 Peroxiredoxin-2 1.58 t 4.64E-02 4142
BOBNDO Ectonucleotide 1.57 t 9.37E-03

pyrophosphatase/phosphodiesterase family
member 6

Q5U2P2 Immunoglobulin superfamily member 11 1.57 t 2.19E-02

P10111 Peptidyl-prolyl cis-trans isomerase A 1.56 ) 3.49E-02 43
P19804 Nucleoside diphosphate kinase B 1.54 ) 1.12E-02 44 45
Q642A7 Protein FAM151A 1.51 t 3.94E-02

P02625 Parvalbumin alpha 0.40 | 1.07E-02 46

322 ZREAIIRE T

P 5 E BN 43 N EREALIT PubMed B¥E FEFHT CMG F, B R G K 26 MR
P B S FAth B 52 B T S5 6 1 R AEAE R

Monoglyceride lipase £ 5 AL = LR IL, /E A WNIEPE KRR KRG — 7 BES 5
NS HAPRSE, BFERE 7 A A AN 40 i iR D RE 4.

Vacuolar protein-sorting-associated protein 33 B RAZFIFH ST L AT, BA 0 RUTH
PG BRI, RUZE RS 58 7R e 28 i P R S,

Ribosomal protein S6 XH 7~ & A2 8 ¢ H 22, 78 rh AR h iIZ B B = R BUR T R AR,
BAEAETEAEN R . NS T B B TR A 6. 1R FE REE I Akt1/2 TR SCRFAH I
TR-SE bR, BT F-WLshE A na g, R0 R S PR ThRE, R R R TR
Az IR T A RS B 4 M 9 - 52 R R IR S 7

Glutathione S-transferase fE ¥ T K A FIIEH K5 T g P i HZEA/EH 8, Glutathione



S-transferase theta-1 ) J0RCEE R Y S50 1 R A B A 0C,  FF 0T e S B0h B AEER RS T R AL
TG AT 53 VEAS B0 1) G SRk

Glycerol kinase 2 5 Glycerol kinase F A7 & B2 [FYE I, 7E /N BURE 7 & A2 1 78 rhoxt T3
ARG KA IERHES LY SRR R G B, bRz RE R 3 3506 7 HE B 2R R i 2L 10,

Actin SR RARET RS TTIA K, BERTRAE, Actin 4H0F SIS P E
M EZEE, SE5RTHRMIBIEM L 112, SR, Actin 41 H B 2240 20 B AR K b R
YHMRE T R AR I 7 T HLRIE AR KA B ARBAR R 13,

T B 5306 4 D T 270 A 1) 25 A Tl R BV gt N NS o (B R PR B Y pH B T,
HIB A SHS 7 K AR &, NI R FE 28537 RS 1 R 7 A A AE Dipeptidyl peptidase
VBV, 128 NS A b e RS 2K 1, (S T 3RA5 37 IO IR 45 5 Wl O oo 38 L3 T AR fRE A s
P 14, BXEURS & Dipeptidyl peptidase 11, HiZ 8 AR T8 F AN FI— NEEN 15,

TERSTRAFES, KR L A 22 5y ZERRE 2L, T a4 i 5 A7 DR 55 A0 L%
Bl —AORS 40, S MRS TR R ANRS T A . MR R P ARG T 40 % DY
AR E B E AR E A, RIAMECE BV, 25 &Y L2 N5 i o L B K 4t
ffJ AN . Unconventional myosin H ) 95F myosin & MEL E SWI A B2y, FEAMELL
WP Z5EEH, HIpgene T M R R E E, ZEA R TR kR, 235
BHAE .

TERAEMAEFEMBEF, Guanine nucleotide-binding protein G(s) subunit alpha PAZH 23 4F 5
PEFNAE RS AR 7 AR, 1% 8 I P 58 v s /KT 3RA , ZR W LT e 5 M B S 57 Jlas VP 2EL it
NI S0 K B PRI OR B8, 72 28 SE AR T 3R 45 rh ORGSR A2 DA S S8 LR 52 0 R B ] B R
HEEEH . KBRS A T Guanine nucleotide-binding protein G(o) subunit alpha, ]
2R EAE RS UTRS BEAE M b s KT 3R0E, R ATRRAERS T R AR XA BORIEAE R 18,

TE /N BRORGE BE 41 i F0OKS 7 41 B A U 31 Guanine nucleotide-binding protein G(i) subunit
alpha-1. Guanine nucleotide-binding protein G(i) subunit alpha-2. Guanine nucleotide-binding
protein G(i) subunit alpha-3 F1 Guanine nucleotide-binding protein G(o) subunit alpha. =4%# £}
AN K B RS T4 R, Guanine nucleotide-binding protein G(o) subunit alpha 7K-F-B#1I 12,
Guanine nucleotide-binding protein G(i) subunit 5 & & # B TR R G, AT BELE TR A Ak A
b &% % 4F 1 ; Guanine nucleotide-binding protein G(i) subunit /7 7E T 1 L AP0 KE T 1 TiAAR [X 35,
I HRAE 55 3 T R TR i A B 75 1 =S 0 — 3oy 1020,

V-type proton ATPases 7E Ju ki T3RAEL FE P iR B EEAEH 2. KR IETEHR T4 fg i ik
V-type proton ATPases. HCOs™ #F Ni& 2. Na'/HCOs it ¥ i2 2 G A€ 145 1815
W 4O pHo IX28 pH 750002 B 1] 2k 32 Pk s i e it 1 22,

2 [} 22 K5 ¥+ 17 /£ Chloride intracellular channel protein. Chloride intracellular channel
protein 1. Chloride intracellular channel protein 4 1 Chloride intracellular channel protein 5 3J 47
ETRTH, HFEMRASEEAFANME. NS 58 TH1 PP1y2 44, £T
PP1y2 & A 95K 136 I R8BS, 1N PP1y2 454 5 1Y Chloride intracellular channel
protein F] BELEXS T ThREH R E HEAEH 2,

N-myc F#f#EHE (NDRG) ZKJ%H NDRG-1. NDRG -2. NDRG -3 1 NDRG -4
X4 A EUA A Ndrg3 2 SEC G & E b RJEEE ) S8 BB, 75 /0 R e e R
5r%¢. Ndrg3 Fi5 1) NDRG3 7EAFEAN M b Rs e MRS o, JFAERH 4 00RS BN A rh ik 3] Ve £ 7K
Vo fE Ndrg3 SRFERAETEANN, ERK RS IS, B 2 b B B ka2 69
TR 24

Haptoglobin 7& —FiEkFiz A, 72 K52 AR SCRF M 18] 540 M An AL JE 40 i b R4
EAE B S RCAT Rk, PTREAE S AL BRI h R 3 EEE/E I . 5 4L Haptoglobin mRNA 7K~



AR RS AR RS T e, RPHS 5T RAE 2. SRR T R A hit 5 Gt
TER, RIBKTRAERFER R INEEE (FSH) MR (T) M52k, FSH Hli#%
FERISCRFMME, SCRRAMAN R R A R o #IHIZR-B. PEERE A, MZRE . D-3-B51R
HH R SN A AN/ B i s ATP BRI I 20,

NGB AR S AL B B 2H 4558 2] T Transferrin receptor protein, F M H 25 7%
%L, Transferrin receptor protein X Tk BRAH LR r 240 fe 22 OC 2L, ¢ 2% T DNA XU
HEMTRAE E A GO fR K 22 27, Transferrin receptor protein {X £E A JEHS BEAH M A5 K 140
ORI, TERS FIHE R B T, Transferrin B AF/E T FF40H, 1] Transferrin receptor
protein {XFEKE BEAHMIAECE RS A B8 L, 75 NRAERS/INE Y, SRS T Transferrin )7~
Ax AR, RS BN A AN B TS 740 e U 4 - Transferrin®®.

K7 R AV 2 R R OB T A0 M B 2R ) BN A AR A . ISR 3l, Rl UE RS .
R H e B RN SR B S R WY, CE BN IR T AR BRI E R EE P, AR T
RADRES, —MFNy “nuage” )45 M FEEHS TR AL A0 73 AT AT 2% o nuage AJ LA
43 A Trregularly Shaped Perinuclear Granule (ISPG). Intermitochondrial Cement (IMC). Satellite
Body (SB)#il Chromatoid Body (CB)VY 2574 . ISPG, IMC 1 SB 7£FH £k JHS 1548 i o 1 52 51,
Il CB FEGJEAS T4 P s 8] . K ETER 740, B-E s A CB FH A7) mRNA
43 3], 1£ CB 45 Tubulin alpha ZHETE ME IS M HIC: of-5¢ ZRAK, RGBT
¥ P U 30,

Rab GDP dissociation inhibitor Z{J% H Rab GDP dissociation inhibitor alpha Z 5 L5l & 1
MBI, MRS MAIiiE s, %8 I RIATEIIRS T8 B PRI 31

TE 52 H R B A R AR Rr E S8 [ B i BE 038 0, i =2 R B R Aldo-keto
reductase family 1 member C3 )R IE T 5 2. K7 HH Aldo-Keto Reductase mRNA 7K+ 15
THARHL, EFRERETREPREEEEH 3.

Pachytene checkpoint protein 2 homolog J8 i Uniprot £ FEAL R EoRn, %8 H/E B A
AP RIS, S5 TRE BTIEB. BRI, BT a6, B EA,
WEEWIRME S | o R E A S Sl S AR I R o Uk o) R e £k E A A
Gt AR 2510 R B S A o 7RI R A A J A SO AR, i s AE XA
AR5 AR KA B e R FR G AR e 2=, YR GL AR B A SO BT b 75 o /B Pachytene
checkpoint protein 2 & 5 £ 7 245 % v 8 4 IR & S B Y AR S5 M BT 0 75 (1) . Pachytene
checkpoint protein 2 7EJREL 735, XUREBI R RS XAE S RIF AR o 2R 40 T4 1)
HEPE /N BURS BEE M G (R B e ks, (R AE G (iR B A I R b, ROAZ I R AR 5 SO0V Wy
RIEEHIETEBE, ML, SAHLGZ I R EH M 3435, 5,
Pachytene checkpoint protein 2 & 44 (ORI 2 FIVEAR(X G (iR Y BL iR TE Bt % s i Bk
FR)SIVAZ S5 K 80 TE BT A0 75 1) 33

FSN LR IRT Cat ik S CE SBANS AL 2 E N 4 ST g = b S Pl 5 S uw NI RS ES il ot e o
TR T RA, 2 RN, S Transgelin _FIAHUEIGE S 104477 °. ZHEP)
2 M2 Transgelin FE K] 3R IA 7K FHAIE 37

Adhesion G protein-coupled receptor A3 & —Fh TR S5 T 40 B AR EV . 55%m bR 1% 2%
BRI /N B, RIS RAT TR RS TR AR AT S 7 40, (RAF B IG A F %%

14-3-3 protein 7EA7 22 77 ZLANI AL 7 28 h AR 2 SC B I 15 VE F o 72/ B 14-3-3 protein
epsilon X 1EH HAS T D REAN T3 PR AL B it 0 28 O EE 2L 39, JRKS 1 20 i 75 22 M\ FL B 35 1 SRR 4
M BTG, H AT S 5E B 2 5 SRR A R R 2RORS - 4 B 2 TRDRS B ) 2R 1 B A4 14-3-3 protein
zeta/delta, 1% A ELAERG TR TBOL R v (1) /INE BORUT o B LAERS 7 R A R b i)
WYME R R4, B R 5 52 AL b 1) FL At S 5 e S AR A T A FH SR e R BILAE ATS SR R R



40

Peroxiredoxin-2 F A —eH 8 R, R RES S4ERF/D BUR T R A T BE I S0 -1 41
Peroxiredoxin-2 7] DAZEREHT A K A FHAML I IR KT 2.

Peptidyl-prolyl cis-trans isomerase A 7£¥ SE MR AL BN BRI S2 AL P R IA B, PABEME
BRSO B THE, SBEMAT, R HX BT R0 1 7 I S 2.

Nucleoside diphosphate kinase B 73 T ¥ T ] manchette fU/& 25 #) (40K T E H
MR g5k, HAERZIRAFARS T R Y b K45 B ZA/EHD . Nucleoside diphosphate kinase
A BRI 53 A0 T RS T A0 HAZ h , S REFR G A E ARG 148 M AZ ZE A 1 48 B 5 7 < Nucleoside
diphosphate kinase V.2 ] BEE N FEHE 1K A2 A1 HE 2 2 (1) B IR T 7% I 28 v LA R g T e 44
Nucleoside diphosphate kinase 38 1 34 J11/) B3 40 i N 1 S8 A6 Bl e H Ik S0 B 5 1 /K-F
PAVHBRIE TR, EXS TR A i E G E R &,

VES— R S 5 TR A B 2 B R -A 16 97 1958 1 Parvalbumin alpha [RI3RIA , ks
KA . Parvalbumin alpha R DAB7 15 52 AL4H A G0 52 28 M 08 T 1) 5200 (e E 735, T e 2 i
R SR TR AR B o bR Ao,

4 fEH

S SR P A BR S R L PRI R — %, ST REHER AN 2 BRI B R K R B
SR L B T-AE, TR BN RERE A B N AT S 48 AT RS AT 25 R, K RACHE 24 R 520 b
IRRE R BB LN, HEREORE ST RAEMRY, HAXREQBRIKRIEYIE
e PR B 5 R T R (R e, (EL AT 0 5 SR X A 2 1 05 T RS 5 R T R A 52, AT
TEARS T R A O 2R 1 — 2B B A TORR 7 SRR 11 R AL B FORE T R A5 R 0
J1, JRZNE T0% 653 B FOR AL BT A0 38 S0 5 BRI (4 W T B R0 T SRR
JR T, 45 2B T LA R A S I0 B R A I s S I R RE A AT s IR th i e
L PRR AL R A, o BRI PR T R 1 K

S 3R
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