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- BEWIR BT DNA fRGEAENPEIESGERAEZES S FHRAFR -

BRIRIEm 57 RT BEABERT DNA 5 B2EH
EARAFSMAM T EWEIE"

o' sk EAE?
1R E 2 KR — IR R E B, Tl KB 450000 2. Al Fg H EE 25 K2k — M B EE e B Bk 0 RE M 450000

WE. BN 2MARKERDF A BT IR FTERS T DNA 17 EH I E G R4 FHAE, 52T 85 R0 8 ST LRI,
F %20 Bl BEHEARHERF DNA G EH ML VKB A5 BIiEA4 10 6, EZERIEHREFEIT 12 B, 74 10
i B A 1 Xt R 4 SRR U A 0 i AR I B o F DNA Bl 46 3 (DNA fragmentation index, DFT) , & il DIA & & it 4
ERABMNEREOFE, TRkt Ea, RADAVID HEEXt 2R 2 A E AR T A HERNE X H AT A 44 (Kyoto
Encyclopedia of Genes and Genomes,KEGG) & %247, &k | ELISA 3% 4 I 45 % %4 8% f5 8% B2 — F B 1 (sphingomyelin phosphodies-
terase 1,SMPD1) % % B — 1 — 8 B ( sphingosine — 1 — phosphate, S1P) . # £ Bt # ( ceramide,Cer) & &, & f RT - qPCR %4
MAFH SMPDI SIP Cer E Rk KT, R . 5HTHLER, REAFMBIEAEBTEEFRET DFL KT BHIK(P<0.001),
DIABEERAF¥ESEH2TI3MHEEREAR., SXBEALR, RBPABTHRETHS R ANEREAEG (38 MEH EH,
ANEETHE); SR TR, REABTEREFHSS MEREXEAEG(QTANEELHE,28MEETH); HHNR
EEA254N, KEGCAMET, 2R XA EANXEEAETESETH AR M AR, ELISA &0 B 7, 5 X B4 ik, Bt
Y367 AR % o SMPDI \Cer 2B 77 ,S1P A B (K (P <0.01) ; 547 AT &%, 3L 496 77 ¥ % & SMPD1 ,Cer 4 B F 1K,
SIP 4 & /A& (P<0.01), RT - qPCR %M 2 7, 5 %t M 41 b 4%, 36 3 41 34 97 70 4 € SMPDI mRNA | Cer mRNA KX F #& ,SI1P
mRNA ACF A& (P <0.01) ; 59657 7T e 8, 36 3F 4136 47 J& 46 % SMPDI mRNA ,Cer mRNA K F &% ,SIP mRNA X FH & (P <
0.01), W Ak HEHRBATHET UL FTELF T DNA R4, LAUH T8 58 7 8 B R AH X,

KW AR ERE T MR EIE AT DNA 4115 ; DNA & 45 8 (DFI) ; & & JT 41 % 5 ¥ e (R4t
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Proteomic Analysis and Preliminary Experimental Verification of
Wuwei Fuzheng Yijing Decoction in Treatment of Male
Infertility Patients with Sperm DNA Damage

MA Peng' ,ZHANG Qi*,WANG Zulong

1. The First Clinical Medical College of Henan University of Chinese Medicine,Zhengzhou Henan China 450000; 2. Department of
Andrology, the First Affiliated Hospital to Henan University of Chinese Medicine ,Zhengzhou Henan China 450000

Abstract ;: Objective ;: To analyze the proteomic characteristics of Wuwei Fuzheng Yijing Decoction in patients with sperm DNA damage
in male infertility,and to carry out experimental verification based on sphingolipid metabolism pathway. Methods : A total of 20 patients

with sperm DNA damage in male infertility were randomly divided into the experimental group and the verification group,with 10 cases
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in each group,and all of them were treated with Wuwei Fuzheng Yijing Decoction for 12 weeks. In addition, 10 healthy subjects were
used as the control group. Flow cytometry was used to detect the DNA fragmentation index ( DFI) of the patient’s sperm. DIA pro-
teomics technology was used to detect seminal plasma protein profile,,and differentially expressed proteins were screened. The Kyoto En-
cyclopedia of Genes and Genomes ( KEGG) enrichment analysis of differentially expressed proteins was performed using the DAVID da-
tabase. The contents of sphingomyelin phosphodiesterase 1 ( SMPDI ) , sphingosine — 1 — phosphate (S1P) and ceramide ( Cer) were
detected by ELISA. RT — qPCR was used to detect the expression levels of SMPD1,S1P and Cer genes in seminal plasma. Results ; Com-
pared with before treatment,the DFT level of sperm in the experimental group and the validation group decreased after treatment (P <
0.001). DIA proteomics identified 2 753 quantitative proteins. Compared with the control group,there were 542 differentially expressed
proteins in the seminal plasma in the experimental group before treatment (308 proteins were up — regulated and 234 proteins were
down - regulated) . Compared with before treatment, there were 505 differentially expressed proteins in the seminal plasma in the experi-
mental group after treatment (267 proteins were up — regulated and 238 proteins were down — regulated ) . There were 235 intersecting
proteins between the two. KEGG analysis showed that the differentially expressed proteins and intersecting proteins were concentrated
and enriched in the sphingolipid metabolism pathway. ELISA showed that compared with the control group,the contents of SMPD1 and
Cer in seminal plasma increased and the content of S1P decreased in the validation group before treatment (P <0.01) ,and compared
with the content before treatment,the contents of SMPD1 and Cer in seminal plasma decreased and the content of S1P increased after
treatment in the validation group (P <0.01). RT - qPCR showed that compared with the control group,the levels of SMPDI mRNA
and Cer mRNA in seminal plasma increased and the level of SIP mRNA decreased before treatment in the validation group (P <
0.01) ,and compared with the pre — treatment group,the levels of SMPDI mRNA and Cer mRNA in seminal plasma decreased and the
level of SIP mRNA increased after treatment in the validation group (P <0.01). Conclusion: Wuwei Fuzheng Yijing Decoction can im-
prove sperm DNA damage in male infertility patients,and its mechanism may be related to the regulation of sphingolipid metabolism
pathway.

Key words: Wuwei Fuzheng Yijing Decoction; male infertility ; sperm DNA damage; DNA fragmentation index ( DFI) ; proteomics;

sphingolipid metabolism
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HEHRG T, 2IRY 15% I E R A2 A F )8
I, o 24 509% Ry 55 05 RS W8 BT . B,
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¥ T DNA % F 4840 ( DNA fragmentation index , DFI)
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R AT O B AR B AR T DNA i T
A 1R e e a0 O I R VSR T 7 505 o 1 e S Lz
RGP g% HARWH B AR
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Jt SRR R ( DNA ) AR AZ 2 ( RNA ) B AR
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BB S5 F DNA FBb A 6, ik
AL RSB B2 RT RO S WORS  R S . Dt
TRAWTFORT IR B2 A B O BEARRS 1 D RE4R fit
LA

1 FRAR

1.1 —ER EEL2024 4F 1 H & 2024 410 A
FETAT R e 25 K2R 5 — i B e S5 R iz 1 20 )
FYEARTIENG T DNA 45140 835 K 10 g e A ks
FWFFERT G, G 20 51 58 3 B AL 53 Ry i e 20 5 g ik
A, RS 10 B, X5 4 A (34.20 £8.09) %,
FE(14.00 £3.71) M H ; K UFAL 494 (34. 40 £7.37)
A TR (13.20 £2.78) M H , WAL HE 32 1R
PIE S AEIRIT 12 A I B BURTT T SR 97 5 ik
WREAS il B 5 AN SR BT T4 it , - B LA RS
MH RS WAEAS, AR ic A X BE AL, 4F i (28. 80 =
5.96) %, Fxt IR SR04 B REAR T H
JoZH 2E A | SR A AR AR AR FH T JS 22 SE 3R BRI
A 52 G H A AN R 1O LA e, A
5 T R B 2 R — BB R B AR 3 2 D 25
Mt (S BEALIES . 2023 HL - 249 - 01,
1.2 iSHTERE
1.2.1 AESERE WRIE(PES R
(2017) ) 1 I A B 3 A 2 R A e R AR
AIARSCISWbR 3T . (1) B R RIS )5 [F & 1 4F
DA PRAETG TR AR AT AT sk 2 15 i, 207 TE 8
BT B IR R B I A4 (2) R KL & DFI <
15% iR 41 5 56 F 4L ¥ DFI=30% ',
1.2.2 HEZERE ZROP2H 4R IK5E
S SIEI(2002) ) ORI PER B R T B LS S £
BHEYTF5 1 A0 B R INLSIE P S HE R bR o, ERE
JRTRIRT 5 URE - (1) S5 (2) B, (3) Mg = J1;
(4)VERGR 5 (5) FR S8 75 k. 7 0 52 85, 5l Il
PR RBE R kgl BRI eI, A FEAE
WAL M EUOE T E /D 1 I, IS %5 ik, BT
2,
1.3 FHMNTE (DA ELE IR, (2)
FFE B R IR IR B HE R AR 5 (3) AR} 22 ~ 45
25 (4) S INABEGEHT 2 JA AR M X AW 584 5% el
HIZ5H 5 (5) FF A B2 S PR2ARRYE 5 (6) 2538 115 )
2,

1.4 FRBIEEBRARAE (1) R TAE  JOR Tk

5 (2) IMEFE AR e RAPESE R 50 & (AN ZEJa /)N |
FEEPRIA N A (3) K A o8 A B K R # ik
ik R B R E ; (4) GBI AR S
BOY @R GLE R AN (5) B T AR R R
KR AALE N 73 WK A 55 5 (6) B JF ™ H 0 il
PR, s T pe I Die R E SRR (7)
I AU B B AR YA 25 i B

1.5 fROIERERE (1) 2 E3R R I
RS RIS A 5 (2) B E AR B 5k & E
(3) PRI HC Al it BT 2k 22 Bk R R 3 1Y 52 10

1.6 RBIBIBRERAE (1) 12Wrsitss #& g 8
i 2e , N2 G ANl e WF 92 07 38 BT 08 1 9 A i
(2) IR 18 [ BA il I H AL 25 ), 245 7T RE ARG
TS0 AT RFE W 0259, 5% Wi 50 1 22 4 1
AREVHA 5 (3) Z IR E TEA LG RIEZALAT )
BIT .

1.7 &7 AE ARAS5EIEA S T AR IE R
KGN, AT . B 30 g, AL+ 15 g, JITAR TR
15 ¢, LR F 15 ¢, HRIT 12 g, PG —K Bk
FCPa ) sk a2l B & e B A PR F] ), Y
FMEREE WM EER 2y et HH 15,
A% 2 RIT AR, 12 J8 R 1 A7,

2 REEE

2.1 AFEXE MRV BEEAE (acid sphingomy-
elinase , ASM ) BV 5 W5 %2 — N5 ¥ 1 ( sphingomyelin
phosphodiesterase 1, SMPD1 ) £ Il 12 7] & | 5 2 B -
1 — %2 ( sphingosine — 1 — phosphate , S1P) £ il 12 5
& (R = 5B A R #A, 58 5 SEB360Hu,
CEGO31Ge) ; M £t ( ceramide , Cer) BRI G2 92 53
PRl & (ISl BT A FR 2 |, 585 AD22762) ;
Bt i) & PCR 3R] & (I8 M 7 2 1 B RE 62
R A BR 2N &, 525 E047 — 01B E096 —01A) ;
RNA & Bl 0 & ( g HEmg A IR A v, 585,
YY101) 3 &5 (Lt A SOk T4 BRA L 485 . GB/
T682 —2002 ) ; Jo/K £ BF (K FETE % A7 FR 2
Al 4855 T4l ARS00) .

IR s T AN AR R OB B 1% A BT |
e B DAL (S8 E BRI R IR B A R, BT NAN-
ODROP 2000, Multiskan FC ., Vanquish neo. Astral
Heraeus Frescol7) ;qPCR Y ( ¥ [R&E A, 15 . Light-
Cycler480) ; 435 A1 ( 32 B 8 3R CHH /R BHL A ],
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150 wm x 15 em) ;4 CEOHL( L EFEEHE TN A,
TS . CF1524R) 5 i XA ( HE PR ER 25 T R A
PR/ ], U5 . DXP Athena) .

2.2 RAEMARENEZFREF DFIKE S
(WHO ARG AR S5 A0 B B 2 FE) O ARk
ERWIRA , A Z AR 2 ~ 7 d, TR BOK,
4 °C .11 150 r + min~"B0 10 min, JORF I IR NS
HIFEN 0.22 pm JEBGE RIS T - 80 CUKARPR
gaon

AIRYT A, B R O A4 IR R
HAITST , I T SO R VRS TDRS 1 DFI AR hy fe 2 bF
FURE s A IR T R TP R BRI R R NR
7 T2 TR R 5 A SR O =X 0 TR ARG DN R o
K& DFI K-

2.3 DIA EHRAFRAWNEBEBRELRIE
et AR P i Ak B R0 20 ) A A R R R AR A 1Y
MR, AR S00 ng B BE, nano — UPLC
WAH 258 ( Vanquishneo ) 7355 J5 | BG4 ( Astral ) #F
RS, B RE S >R SOMH (3% (EASY -
Spray™ HPLC,150 wm x 15 cm) #EAT (14389 Wi )
FHh 80% LNE -7k - IR ZR, Hoh A 28 0. 1%
MKW, B ARA 0. 1% HER 80% LI, #4550
T S A Spectronaut ( version 19. 0. 240604. 62635,
Biognosys AG) #{f:, 5 UniProtFASTA H(¥a 47 Eb
XHEEK .

AR A 1 308 R i e 22 e R R S 1, bR il 22
A5 >1.2 5 <0.83 H P <0.05, K DAVID
BUHE E (https ://david. nciferf. gov/summary. jsp) %f
22 R R E A BATIEPF AAK (Gene Ontology , GO ) Fl
AR 5 P 4 H B4 45 (Kyoto Encyclopedia of
Genes and Genomes, KEGG) & 5 0#7, T A =5 #8
BE N BAE " Hod, GO A ML A A it R
(biological process, BP) . 4l il i 43 ( cellular compo-
nent, CC) N /FIIHE ( molecular function, MF) ,

2.4 ELISA ZRNBRFEERHEXEFEE
fdi ) ELISA 2700 A D A8 2 K5 2% v 5 i A8 AR O
1 SMPD1 SIP Cer {1, A% 4% BRI & Ui W]
PEFTERAE  7E 450 nm ALIIERERE(.

2.5 RT -qPCR &SR MPDI SIP Cer £[F
FIKKFE [T RNA H2 O 4R IBOER &R 5 b s
RNA, 2 B3] 6 Ul W 5 EA T 300 2 S S By, il o 52
I E 5 PCR RGEHEATHE Y 1Y | SO 25444
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95 CHIEME 5 min,95 CAEPE 10 5,60 CAEE 10 s,
72 CAEME 10 s, H A 40 DMEFR, ARG 2 ORI E
& HAREEP A AR IR K o 519 ML R A
R AR A PR A R G, W 1,

&1 519F75
FEIX L5195 -3") M55 -3")
SMPDI  CTGCGCACCCTCAGAATTGG ~ GAGCCAGAAGTTCTCACGGG
Cer GGATCAACCTGGTCACCCTG  GGAGATCTGATGGACAGCGG
SIP TGTCCCTACATGTGGCCCTA  GCTGCCAGTCAGGCTTATCT
GAPDH  ATTCCACCCATGGCAAATTCC ~ GACTCCACGACGTACTCAGC

2.6 ZHitFEAE R SPSS 29. 0 HAF#HA TS
M. A BRI AT A IE A A A, LAY = i 22
(x £s5) TR, ZAN R FBR I 207 225007, 4
(] LR AT AR ¢ K56, R 97 RIS A9 L AR I
STREAS ¢ K536, P <0.05 N2 R BA G FE X,

3 &R

3.1 BAREHBTFDFIKETH 5EIraitt
BRI UE AL IR TT S5 R ERE T DFT KRR
(P<0.001), W52,

F2 HEBERT DFIKELE (x%s)
DFL/%
il n — - (i P
YT TR
SHRZE 10 9.07 £3.43 - - -
KK 10 40.01 £10.76  21.88 £6.45°*"  9.856 <0.001

WiF4l 10 40.52:9.12  18.73+5.98°*" 11.402 <0.001
T SIRITHTHLER, +++ P <0.001,
3.2 BREARAZFSWER
3.2.1 RBEEARIE @i DIA A5 A
YEE T 2 766 FhEE BT, Horh 2 753 iR A BT LAE
i, R B2 Kb A5G F 8K, 3 43 23 (principal
component analysis, PCA ) TFA% R HAFE A FIAS I £ AR
A RTEEYE . AHCHE AT B A OC R %08 > 0.7, 3%
HIREAS 2Z (B AR AR o BE ARG, DLIET 1A, PCA 43 #T ik
7 S NFEAR BB B/ S IR 7 5 6 R/
IR IGIT IS AR A B U AR, RS 4R YT
WIS I Rk s A T i ek As, WA 1B,
3.2.2 ERRIEER HXRALE, ABAGT
RUTRE ) 542 22 SRk, Horp 308 MR R
ik B L,234 ANMEARBI T, 56977, 56
HIRYT R 505 2 FRIKXE M, H 267 4>
HEARR LH,238 MEAFRATNHE, WK 2, #—
WO KB, A AR 1 235 A, KL 3,
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VA ATDGHE R AR S B, A ST 5 2C X ML ZLQ IR IA T T H I AR TR
1 EAEERREQRAFHESTE
AL IR S IR AT e BRI IR T R SIRITRT RS At Ron B RN T,

2 ERREZEAMNLE

REFISEERIE R3] SHIE LW & hl — FLIR AU LR &R

B3 ERXIBEATELEE
3.2.3 GO fNKEGG BE&E## KEGG iR,

Xt B A 26T Hi Y 28 Sk ) R 2R R
BEWENR A=Y W - SLRR AR ZLIR 2291 LB
GRS El iy e NN AW IR AN
il W 4A, I 1R R ANA TS A 25 5 3R
A B EEERIR Y G - M R b
SR BELEY 65 B — BRRR A BN A= B - Bk

G BERRACHS MHERAE Y NS, UL 4B
KRR ¢ YEAE " X EE R RAEN
HATRIS T, Al — R I iy 8 1 o SR 90 AH LAY
AR AR R I 4 A AT A I ) A A DL A
5. Hrp, Cluster 2 4356 FIME TR By HE I, 4
INTEBRARAS I BH 22590697 )5 T H, X Clus-
ter 2 1Y 25 R IXE H LT GO M KEGG 434, 15 5
319 4~ GO £ H , 845 215 4~ BP 48 4~ CC .56 i~ MF
PLK 10 2% KEGG i i, Horb BP 2 AL FE MR
WEACHT 2 2 R B 2 A i A A
855 CC FEAURRTR M | PN J5T o0 s | v RO | 48 P
RN S s M B IS KBS M R S T4 A
FEREE S W 6, KEGG 38 3 B4 5 Ne 1G5
WHM SR R WEEAR A5 i, IR 7,
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WA IR SRR ; B R A AT AT SIRIT R 20 X BRAL  ZLQ R B A yA YT R H iR B IR IR .

E4 ERFRIAEAKEGG BERSIEE

B5 XEERREEORESWINEE

B 6 Cluster 2 ZRRiZEH GO S HT&HE (top 10)
3.3 RMEAHREFRIE SMPD1, SIP, Cer /KFIE
ELISA Kl 27~ , 5 X% BEZH b, 3 uF 4 YA 7 kG 2
o1 SMPD1 Cer & T+, SIP &K (P <0.01);
EIRITIT AL iR IR YT S S I SMPD1  Cer
HFEAL,SIP TR (P <0.01), W 3,

®3 FHEBHENER SMPDL, SIP, Cer

B 7 Cluster 2 £#R8%i%EH KEGG ERSEE
RT - qPCR £l 7 , 5 X BE A e A, B0 R4
JYRIAGH SMPDI mRNA Cer mRNA 7K F-F, SIP
mRNA KRR (P <0.01) ; 5IRY7HT HLEL, $oiib2H
JRYT )G RS 2% SMPDI mRNA | Cer mRNA 7K 3F- [ AIG
SIP mRNA 7KF-THE (P <0.01) , L3k 4,
F*4 FBABEIER SMPDI SIP Cer BEE

SER (x+s,ng - L") PN (% +5)
am n SMPDI SIP Cer g% n SMPDI mRNA  SIP mRNA Cer mRNA
X IR 10 1.79+0.60 94.87 +16.70 407.84 £72.54 KR 10 1.00+0.00 1.00 +0.00 1.00 +0. 00
BFAUAYFRT 10 6.8520.890%F 53.50£10.30 " 776.67 +71.29 ** WIEANAIFRT 10 3.13+0.147*  0.410.27°°  3.53+0.25*"
BAFAAITIE 10 2.29£0.70%  88.55+9.61"  442.67 +78.05" BFALAIFE 100 2.14+0.14 7™ 0.70 £0.71*** 2,22 £0.21 ***
Pl 10 158.47 3121 75.69 FAf 10 898.21 441,98 45.37
Pl 10 <0.001 <0.001 <0.001 Pl 10 <0.001 <0.001 <0.001

W SR R, + % P <0.01; SEIF41IG YT AT LA, ##t
P<0.01,
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4 iFig

KT DNA VBRI (G158 ik, H 55 mlaE
Fas &5 BB SR ks 2R e 1 2R
IR RIG KB, FEON R IRI &4, #F5E
T NEIERER T DRI B S FIEw AR, 294
20% MR & TEAR T 585 T DNA $05 E s,
F5F DNA i o] 15 )& Frp B« 5 PR " “ A FE 2k
W SRV e B, W R F A, A e 2L
BN KEF DNA 45 AT« IE 1 5 1%, B IE
SRS B T BE L A | S 2 45 ML IE F B AT
WIS F A2 BUEREE ; IE R W5 I D RE 2 5, Ah
AN, R UK A2 B, 2 B0 DNA #5405, Rk, 38
1 BRI 25, AN B AR S AT OCE R T &k AR I BOA
Be DSBS R R R e A E T, IR
RS A R IE W S, B X B AT IE IE R S
B ARG AL, Horp, B AN AR 25 T R
MIFCF AN SRR I, )12 95 I 28 b 25 T
FOER G B B RN B URRG 5 ZE R0 R DR [EORS 5 8% b
KA, LA AN AR A, B 28 Sk
B TG AR TR, B 9E B, B R T GRS T
FTIBAF T R M AT AT A A A 1B
A2 T S e A R AR T AT P R R R K R
A2 ALIHfE , B2 RS 8 R TE e B 14
TR T A A 20 4y, AR G T BR AR A 2 A
TR FEf - TR - PRI R W iR R, R T
P A RGN RE T, LR n) o A A 8 AR
SRR DO T T A i1 R I N ) S
N, A TRARIE RS 6T 12 RS, BE 3 PR AR
+ DFL, 2 B YEAR B IER 1 DNA $if)

FEHRA L R BN, 2R RIBEA KEGG 4
M4y a LB SRR I AH OGS S8 1% . X Cluster 2 Y
GO i, BERZ L S5EMAGA XN EY
AREAME S, Hod W R BRI RE 2 ok
A MR A S S TR R A kA
PG RE S BN A F ™ KEGG & #E0Hr i
TN, R E R RN E A E E R IR A SR S
W, LA ESE R R B AN B R R T
DNA #0504 Siryr s B R EZ/EH . IR
RGIIAFAE THE T, 76 52 090 BN 3305 A 58 40 g
PRIV Y sk BRI 4R R IR
U1 A0 R 20 g A R R SR

S BBV Ry A 3 M B JoR % %) B B A B, TE TR
WAMEEh K e R EEEA
FERE F RGBT 2 B, 85 08 10% ~20% , K f

M LFE Cer .C1P S1 — P 212 SMPD1 7EH S 1E
I B E AR PR RSB RR KRR R Cer FIBERR ., Cer
P 25 W i Wt 04 4 FH T K f# A SIP A C1P %5 IR
BT WS, SMPD1 J2 4 45 52 4L b IF i
HE KA #4716 S TF R, Cer 3843
T R TG N 22 R =2 1) ) 4 A TS oy sl S i e /K A
BEBEAR T A, RS IORORE T ) R B AR
JEMERRICI AR 4L, Cer AT #E NSRS T3k, 76
IREERIRE 7, Cer fih J2 R4 SN, f2 0 HL 2 35 358
A, S B OP R A0 A2 R Y L SIP AR S — s I
J& , EEERRACI A P 2 — , AT 3E i S STAT3 ™,
FEA% Cert CHH 4 T2, Stobezki a3 g oy
B, Bt B PEAR IR G RS T DNA (91852 T e i
S, T S1P Al i DNA &5 M X 52 BRCAT
%35, W SR RS T DNA B ERE 1. LAk,
S1P /KA B T 4 Rp 2 b Ahe e, 410 i 52 oA i 40
Mpg T AR BN, S SRR SMPD1
BT Cer FEIRITHTTE R, 4 FLWRIR IE 2545
WIEIT IR R, SIP 7EIGYT HT 0 B VA e A
T DNA $005 BEAG K B B TR, 48 FORER IE 2545
WIRITIE B B, DL RS EOR SRR L
ATRES 5 BT AR T DNA 510509 & A=, i Tobk
PR IE 3545 7 RE s PR AR R 3L

ZE TR, AR I 35K 1 T e B e R i
B BIAE T DNA $45 , HAL AT #8558 15 8 A5 1% g
AT

S
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