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Inhibiting mitochondrial pyruvate carrier improved cuproptosis in SH — SYSY cells

FE B8 WIS ZORLUR I B RR 2 A0 X R 75 5 SH - SYSY #t 22 S 4 i
HAFET-AE IPLEI 0 . FriE  XIHER (OA) ¥545: SH — SYSY 4 jifd g 37 B /R %
VBRI (AD) BT 5 A0 43 Sy Xk HR 2 (58 A BE 9 ) AR (20 nmol - L7
OA) FISZEGZH[20 nmol - L™ OA +1 wmol » L™ 2 (3L -3 — (1 - %3 - 1H -
Mg =3 — Jk) —2 — PNARIR (UK —5099) o FH M i 5 b €2 32 0 3 6 AG 00 5 25 1
i, JH PR R A I R0 G A PR PR 5, P SR B D o g G 4% 2H 4 T 1 22
IR 202/ JR IR 205 17 mBEIR L Tau(AT8) AR BRSAGLH H 1 (FDX1) 3RIL TS
0, PR 0 B B3 2 A Y0 45 2H 240 L PN PR B BR 284 ( MPC1/ MIPC2 ) F — i = R e
CTRIERF(DLAT) BRE K, G6R SEUn2H BTRLA A IR A Ay B 73 &
4324 (0.36 £0.01) . (0.90 0. 05) F1(0.23 +0. 04) wmol + g prot ™", PYHAER &
43508 (0.55 £0.04) ,(0.33 £0.03) F1(0.44 +0.04) wmol - 10° cell ', AT8
E KSR 0K 91, 46 + 14. 53 125. 02 + 14. 43 F1 72. 57 = 19. 81, FDX1 #ik /K
4351 98. 93 £7. 40 147. 83 + 18. 63 1 79. 18 +8. 06, MPC1 78 [ H1%} #2347k
4509 0.59 £0. 11,101 +0. 14 1 0. 55 0. 13, MPC2 2 [ A #3243 51
0.54+0.05.1.31 £0.07 fl 0.43 +0.07, DLAT 25 [1 4 % 32 1% 7K OF 4 9]
0.72 +0.04.,0.92 £0.07 F10. 53 +0. 14, SCH ALY LR HE bR 5 BRI AL LLEE, 7E5E
e ERFMAGHE X (P <0.05,P <0.01,P<0.001), £t #MHILH
TR PR 28 T LADBURR X FH R 175 1 SH - SYSY 85t 1

KRR NI RR A s X FIR s L 1 5 Tau 25 11 =R IRIEHE
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Abstract; Objective To investigate the effect of inhibition of
mitochondrial pyruvate carrier on Okada — induced cuprotosis in SH —
SYSY cells. Methods SH — SYS5Y cells were induced by okada acid
(OA) to establish a model of Alzheimer’ s disease ( AD). The cells were
divided into control group (complete medium) ,model group (20 nmol + L~
OA) and experimental group [20 nmol + L™" OA +1 pmol + L™' 2 -
cyano —3 - (1 - phenyl — 1H - indole = 3 - yl)
(UK-5099)] .

colorimetric kit. Pyruvate content was detect by pyruvate detection kit,

— 2 — acrylic acid

Copper ion content was detected by cell cupric

and the expressions of phosphorylated Tau ( AT8 ) and ferredoxin 1
(FDX1) in each group were detected by immunofluorescence staining,
The expression levels of mitochondrial pyruvate carrier ( MPC1/MPC2 )
and dihydrolipoyl transacetylase ( DLAT)were detected by Western blot.
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Results

The contents of copper ions in experimental group, model group and control group were (0.36 £0.01),

(0.90 £0.05) and (0.23 £0.04) pmol - g prot "' ;the pyruvate content were (0.55 +0.04),(0.33 +0.03) and
(0.44 £0.04) pmol + 10° cell ' ;the AT8 expression levels were 91. 46 +14. 53 ,125. 02 + 14. 43 and 72. 57 +19. 81;
the FDX1 expression levels were 98.93 +7.40,147.83 +18. 63 and 79. 18 + 8. 06; the relative expression levels of
MPC1 protein were 0.59 £0.11,1. 01 £0. 14 and 0.55 +0. 13; the relative expression levels of MPC2 protein were
0.54 +0.05,1.31 £0.07 and 0.43 + 0.07; the relative expression levels of DLAT protein were 0.72 + 0.04,
0.92 +£0. 07 and 0. 53 +£0. 14, respectively. The above indexes in the experimental group were statistically significant

compared with those in the model group (P <0.05,P <0.01,P <0.001). Conclusion

Inhibition of mitochondrial

pyruvate carrier can alleviate Okada — induced cuprotosis of SH —SY5Y cells.

Key words : pyruvate carrier; okadaic acid; copper death; Tau protein; tricarboxylic acid cycle

B0] IR % 1 2R 97 ( Alzheimer’ s disease, AD) J&—fift
PREIRAT VRGNS , T BRI AT PRI 8GR0 A T
U . AD i RS 2% Bk B 22 B TE 4 2R BT, RN
Tau 8 it JEBERRAL T iU 22 2T 4R 25 02 AD 1Y
BUREbR AR Z " o HAE S LA BT 6 T A — i
TR, RA BRI EAIL R T, S AT AT )
FEEARE™ . TSVETKOV 457 42 1 T — i L A5 i
HHMER) A E T 7 X——H e T, HOR R T H A2
R A N AE T J7 2 CAnam b T RSP T AR
BRAET-SE) e — P& R B 115 S 1R Pt n Mt T
WL, AD M IC N Cu” 36 2, Tau 25 2o B2 W5 IR
P M0 K A BE T H T ST T, S B
A7 0 IX) HH B2 ( okadaic acid, OA )5S SH - SY5Y
AN AT AD BEHY, IF 25 T ORI Y A R 2844 ( mito-
chondrial pyruvate carrier, MPC) #1242 — &3 -3 -
(1 - K5E - 1H - Ml -3 - J) -2 - NI IR
(UK -5099) ,%%¢ AD [0t T2 5 A e,

RS 7%

1 #F#

ZHRE  SH - SYSY A ( N\ i 22 5120 a5 4H )
Wy v 2 e SR B TR P DR D1 2 A o

mEiF UK - 5099, BLA%: 43 10 mg, 4f
F:99.95% , 4t 5 . KGM12500 - 500, Iy H 3£ [E] MCE
NE] OA L A - B3 10mg, 4l 5 :98% , HiL*5-: 78111 -
17 -8, B M AW RHECA R A R . R4 I,
W B W LR AE R BRZA 7 5 240 B 4 B 60325 0 14
&0 B DU R R AR PR B AR AT R A 7 Tau £
Pi—Ht BAILH 1 (ferredoxin — 1, FDX1 ) fg 4 —
PRSI - RS B 7 R 11 (solute
carrier family 7 member 11, xCT) G i —Hi . UK 78 &
1 70 (heat shock protein 70 , HSP70) G iii—Pt, W H
YeH Abcam 2] 43 e H K A AL Y1 4 ( glutathione

peroxidase 4, GPX4) [T —Pi IR = WERR A #4215 B
( Cu - translocating beta polypeptide 7B, ATP7B) fafii—
i . S B IE B Z( i ( dihydropyrimidine dehydrogenase,
DPYD) 4 4T — 40 B % BR & JL i ( lipoic acid syn-
thetase , LIAS ) B4t —$1 . — U0 ¥ TR % £ 19t BE 1 ( di-
hydrolipoyl transacetylase , DLAT) 43T — 3¢ . #f1 & JC 5
SVER 2 [ (neuron - specific nuclear protein, NeulN )
Rpi—H0, B BRI ZE Y ARA RA ;225
1&g 202/ 75 2 B2 205 W B2 AL 7 5 ( serine 202/ threonine
205 phosphorylation site, AT8 ) Fl ¥t — 1, Wy B £
Invitrogen/\ ] ; #il #5155 [ 1 [ solute carrier family 31
( copper transporters) ,member 1,SLC31A1 ] i —¥i,
W B % B NOVUS 2\ #al; L3 25 A (beta — actin,
B —actin) feht—HT, W A 35 [ Immunoway 23 7] ; P4 Al
R e ARG 1 7R 6 40 i 1 A B PR A DU R A - 8
(cell counting kit —8 ,CCK -8) , ¥4 B It W R EFF}
BOATBRZ ) 5 175 1 AR 0 350 & | 4O A B i, A3 A
R & AT LR I & — itk Alexa Fluor 555,
B H AR S REYFARAR A,

22§ 1C1000 [ B itHdL, k&L
BOA FR2 5] 77 s DMI3000B 2] & 2¢O i il 35, 17
Leica 25 & 7 & ; INFINITE 200 PRO i #7 4%, B2+
Tecan/\ H] 7 i ; 041 BR118462 e T Hi, 1k F I 4% 5t 5%
4, 2[5 Bio — Rad 24 1] 7™ il ; Azure 300 {627 &G R
1%, 2E[E Azure Biosystems /5] P2 o
2 KBWHE
2.1 ZHpaLEsE

SH - SYSY 4 fitd & 15% i 4 If. i /9 DMEM/
F12 Se ik, JFUE T35 5% CO, (37 °CfH i 40 g
B IR P AERR G915 2 ~ 3 d SEAGR iR SR A R R A
M R 4F
2.2 #EgED

BB A KA SH = SYSY 40 Jifd, 374 %% 240 Jfo %% &8
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J1.5x10° cell - mL™", DI4GFL 100 wL #2502 96 1L,
M, 5k BRI R 4], A 4% 3 N E AL, BE R
24 Wi, W 5 IH 35 57 4, &L OO A 58 4 B AR A
100 WL, K 5% 24 h, W 5% [H 85 55 3%, B8R 41 m A
20 nmol + L") OA IR ( FISE & 15 FR AR B ) , X R
IR SR TR 78 2 RE R, AL 100 pL, #eHE 1
RIS S5, e 2 B 96 LR, ¥ E T 5% CO, |
37 CE I 20 M BSR4 G R 24 h, 11— B 96 FLAR 11
FLIMA CCK -8 ¥k 10 wL,37 CHFHE 1 h, & 4
AR AR Oy — 3 96 LA, WCAE 1 4t it v m A 24 fi
VO, PR 1 5 B A 5 AN N Tau B FIKF. A5
X BEZELA LL , R ZH 20 i A A7 23 T B Tau 2 117K 7B
T4 I AR T

2.3 HmSASRERE

TR U5 BE R 1.5 x 10° cell - mL™", DL 4L
100 WL #2702 96 fLAR Hh , B 6T BRZH AL A5 50
A, B 3 NEAL,BEE 24 h )5, W IH KRR, 58
KA1 wmol + L' UK - 5099 1 (JH5¢ 485
FRILFRRE) | XoF A LEL RS0 21 249 i A ) S5 A B A 58 4
KR, BfL 100 pL, & T 5% CO, .37 C a4
MUBGFRAE TR % 24 b, W5 IH 85 575, 5200 20 FsE
AN 20 nmol - L™" 1) OA I ( 58 &5 97 3L/
FE) , 6T BRCZH A R) S5 R R B o8 4 8 SR TR, 18 AL
100 pL, 4k&z4535 24 h,

2.4 CCK -8 &bl e

VeI 2 A 1.5 x 10° cell - mL™", 4251 & 96
Ut b, #5237 Wik T o gL AL B AR 3
AL FE 24 h g, BALINA CCK -8 ¥ 10 pL,
37 CWEE 1 h; LLsE 4337 Hetleas 1AL, bR AU
450 nm AR E A AL G R . AR I AR 1
FEAE, TR A A AR
2.5 ESEX%E WMk 58 ( enzyme - linked immu-
nosor — bent assay, ELISA ) ;X MIEHAEd R Cu’ iR
ERAMBRSE"

VLA R 1.5 x10° cell » mL™" 4201 % 96
FULb 4% 2. 37 T A T A AL AL B R 3 A
AL, B 95 24 h g, BURCEE ST M 4 M 29 5 2. 0 x 10°
ASGHML I AZRAFIR 0. 2 mL YR A) 5, vK L 24 10 min,
4 CFH,Lh1.4x 10* r - minfl%‘»[} 10 min, B¢ b3
VO, e BRORE DX IO 178 3 7 e vl B 13 R AT B8, P 400 A
s, 7% 0 A T 0] 5, PR AT R RS U 3K
SN P R R %

2.6 BFHEA 123 46 48 A b 2k e A R el i 3R 5k

PN R 1.5 x 107 cell - mL™" 3560 T

FRE A LRSI 1 24 FLARH #5237 By 5 ik
I e e 3 MR AL, Ki 5% 24 h, AR E:
22 3pVR WK ( phosphate buffered solution, PBS) it , ¥4 %
FHIT 123 (1 000 x ) 59u a8 phyfi4% 1: 1 000 1y L1,
£34L 200 wL A0 FL L, K554 37 CHFFE 20 min,
Lo CH K E G , TR T g,

227 ZEZSWHNE-ZBZEBEK (27,7 -
Dichlorofluorescin diacetate, DCFH — DA ) ;£ #& I 48
fiith ROS k(g5 "

JHIE AN BE N 1.5 x 107 cell  mL™", 350 T
EREA FIE SIS R 1Y) 24 fLARH, #242. 37 iy )y ik i
T A g R 3 AL, 1555 24 h, 4] PBS np
Ve, 2 IE1: 1 0007 Lo 451 FH G I 385 15 57 W % B DCFH -
DA A 4 Mg L o, B 6L 200 pL L4637 CiEE
20 min, HrHOCHRK B IR G , FEDOL BT T,
2.8 GEWENRENEMM A ATS FDX1,SLC31A1
1 ATP7B B FEER"

PN EE R 1.5 x 107 cell » mL ™" $F0 IR
EARIEIRSC R 1 24 fLAR #5237 W 7 ik i AT
SRR, BRI 3 NI AL, 557 24 b, PBS whist,
4% Z R HFEE 2, A Triton X — 100 3@ K, & i 3
P IA—$T 4 C R, #EE I A D63t in ADAPI
B, PO IR i TEO G R T USRS
2.9 ERAKREDEFENE A MPC, NeuN, Tau,
ATS AU RZEHXER (GPX4.x - CT) fFIE T
FE% = H (SLC31A1 . FDX1 LIAS . DLAT HSP70) {j
RikkE

JHREANM N 1.5 x 107 cell - mL™"'  $EFHF 6
Utk b %2, 37 kAT oy AR B R 3 A
AL, H5R 24 h RN PRI S R B L
FUIMA B 20 wg HATHLIK, LA I, 2K
W, BIREAE 4 CWEE Pl %, i ECL &6
HEATHE S, ] Tmage J 51403 B 25 IR BE AL
3 GZritEacE

F IBM SPSS Statistics 27 A M GraphPad Prism 9
BAFHAT G THRTORIL & 5 TR, PG IES
HJ5 22550, R 2 07 225387 (One — way ANOVA) | HJE
IEAS AT BT ZAZR, W AAES B LR

# X

1 UK -5099 3} OA £ SH - SYSY ZHfs AD &Ry
cRcES:EA

FIGH LT 1 pmol - L7 UK - 5099 %K +
20 nmol + L™'f) OA J AL ; %) HR 2 45T 58 4 b 97



1226

v T R 25 PR gk R

41

G591 2025 4E S (B 431 H))

TRAL L BRI 25F 20 nmol - L™ 1) OA IR + 564
BRI AL 3L

SIS H AR TR 2 G IR AT %) A0 B A AT R 3 Gk
(98.38 +1.45)% , (82.07 +1.32)% F1(100.00 +0.00)%
PRSI LT (1%) 240 b 2 A7 230 5 S 0 A OGS R L8, FE ST T
¥ EERWA G E L (P <0.01),
2 UK -5099 3t OA % SH — SY5Y ZHjf1 AD #& %! h
Cu" REMAINER S EM N

SO AL AR TR A RN X REAT B Cu ™ R B 43 i ok
(0.36 £0.01),(0.90 +0.05) F1 (0.23 = 0.04)
pmol « g prot ™, N il BR % & 43 ] Ay (0.55 £0.04) |
(0.33 +£0.03) F1(0.44 £0.04) pumol - 10° cell ™', FiFIZH
) Cu ™ WRBEFNPIERER & 1t 5 SCYR 2H AT BRZH LA, 7E 48
T B SR G (P <0.05,P <0.01)
3 UK -5099 3t OA % SH — SY5Y ZHjf1 AD #& %! h
2 4p {A PR EB (oL 3R 1K Y R M

RV 5555 ML AR LL, SR DO S LAl 5
BRI AH LE , S (5O HG 9 o 5200 20 A AR 26 i X) AR
Mo ¥ P ot s BE Gl D 63.21 + 11.87,
21.76 £0. 421 84. 20 + 10. 37, FLIILH (1) -2 25 S 3
FE 5 S m A A B2 LA FEGe e B 22 R A it
PR (¥ P<0.01),

4 UK -5099 3t OA B SH - SYSY 40 AD # %! ch
ATS . FDX1,.SLC31A1 #1 ATP7B & H &R XM

G e YL (O 45 R /R AT8 T2 32 3K T 4N i i
H R E UG, FDXT EERGRFANM G, e
YEIG, O AT8/FDX1 HEAT 4 i Y 3 5@ v e £ s i T
SLC31AL F1 ATP7B ¥J7E 4 i i | 3R5K, H it 4p (a5l
I, B AT

FERIZH 55 %F BZH AR LG, ATS/FDX1 F1 SLC31A1 FH
PEFIRAKCT B 1 H 2864 s, ATPTB FHM: 3%
IR KOV B I AR HL9EOk 4 8155 (P <0.05,P <0.01)
S A 5 A A 41 AH Eb, ATS/FDX1 Al SLC31A1 FH
PR IR K S ¥ B g /> H 9 6 % (255, ATPTB
PEF B KO- B 3 HLA e @k (3P <0.01)
GERLE L,
5 UK -5099 3t OA & SH - SYSY 40 AD # %! ch
HEEANRIEHZIE

e 2 FnlE 1 prs AR A 2 5 %) BE AL AR EL, 40 Y
#i MPC1, MPC2 , Tau, AT8 , SLC31A1, FDXI , LIAS,
DLAT A1 HSP70 % [ A X} £k /K F 4 8 #F L
(P<0.05,P <0.01),GPX4 x - CT ,NeuN . ATP7B
DPYD 25 [ AH X 3 3k 7K - 24 W 2 B I (P < 0. 01,
P <0.001), SZiu e 58I 41 45 Le, 40 g MPCI |

R KA 2250 202/ 95 2% 205 AL iBFER AL Tau(AT8) BREAE T 1 (FDX1) Hifeiz & 1 (SLC3TAL) RBRTF =B EL N

iz B(ATPTB) X ME LAY LA (x £ 5)

Table 1 Comparison of the expression of serine 202 / threonine 205 phosphorylation site ( AT8) , ferredoxin 1 ( FDX1 ) , solute carrier

family 31 (copper transporters) ,member 1 (SLC31A1) and Cu - translocating beta polypeptide 7B ( ATP7B) in all groups(x +s)

Group n ATS FDX1 SLC31Al ATP7B
Control 6 72.57 +19. 81 79. 18 +8.06 74.51 1. 19 118.17 £ 12. 81
Model 6 125.02 + 14. 43* 147.83 £18. 63 120. 12 20. 92* 61.88 £5.82%*
Experimental 6 91.46 +14.53** 98.93 +7.40* * 79.19 +10.63 * * 80.55 +2.24**

Control group ; Complete medium; Model group:20 nmol + L' okadaic acid (OA) ; Experimental group:20 nmol - L™" OA + 1 pmol - L' UK -5099;

Compared with control group,”P <0.05,"P <0.01; Compared with model group, * * P <0. 01.

K2 BAMMHEAREEIN LB (v £5)

Table 2 Comparison of protein expression in cells of each group(x +s)

Group MPCI MPC2 GPX4 X-CT NeuN Tau AT8
Control 0.55+0.13 0.43 £0.07 1.02 £0. 11 1.07 £0. 16 1.38 +0.09 0.71 £0. 03 0.59 £0. 14
Model 1.01 +0. 14* 1.31 +0.07" 0.54 +0. 06" 0.41 +0. 14 0. 86 +0. 09" 1.21 +0.22% 1.33 +0. 18
Experimental 0.59 +0.11°" 0.54 £0.05" " 0.74 £0.04 "~ 0.91 +£0.08 " * 1.28 0. 11"~ 0.72 +0.15" " 0.63 £0.09 "
Group SLC31A1 FDX1 LIAS DLAT HSP70 ATP7B DPYD
Control 0.54 £0.02 0.32 £0. 10 0.62 £0.08 0.53 £0. 14 0.86 £0. 08 0.95 £0.02 1.05 0. 11
Model 1.07 0. 12" 1. 17 0. 09* 1.31 +0. 14* 0.92 +0.07* 1.29 +0. 07" 0.39 +0. 03" 0.36 +0. 02"
Experimental 0.50+0.05" " 0.53+0.25" 0.92+0.09 "~ 0.72 £0.04 " 0.90+£0.05" " 0.77+0.05*** 0.71£0.03" "~

MPC ; Mitochondrial pyruvate carrier; GPX4 ; Glutathione peroxidase 4 ; NeuN ; Neuron — specific nuclear protein; AT8 ; Serine 202/threonine 205 phosphorylation
site ; LIAS ; Lipoic acid synthetase ; DLAT ; Dihydrolipoyl transacetylase ; HSP70 ; Heat shock protein 70 ; ATP7B: Cu — translocating beta polypeptide 7B ; DPYD .
Dihydropyrimidine dehydrogenase; Dose and n refer to table 1; Compared with control group,” P <0.05," P <0.01," P <0.001 ; Compared with model
group, " P <0.05," " P<0.01, " P<0.00I.
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MPC1 o =  |2kDa ATP7B @mm® =< @@= |57|D;
MPC2 o e s |1|Da SLC31A] === @ === , p,

GPX4 WD == e 05 Da FDX| e e 0D

x-CT . ——— &= 5kDa LIAS @<= D @mam )|,

NeyN % & &= ) kDa DLAT ®== e e 69 kDa

Tay N 52 kDa

DYP| @ ———— o |]|]kDa
HSP7( === > e 70 kDa

B-actin emses o= o 42 KDa B-actin e —— — 42 kDa

A B C A B C

1 AR P 5T B30 300 1 5 2H 20 i v i 2 2k s 00
Figure 1  The protein expression in each group was determined
by Western blot assay

A ; Control group;B:Model group;C:Experimental group.

MPC2 , Tau, AT8 ., SLC31A1, FDX1 ., LIAS, DLAT I
HSP70 25 15 AH X & 3k K7 ¥ 8 3% T B (P <0.05,
P <0.01),GPX4 x — CT .NeuN ,ATP7B F1 DPYD % 4
AR IR K1 B3 (P <0.01,P <0.001)
6 UK -5099 3t OA Z SH - SYSY ZHAf1 AD 18 ch
ROS H)FRIEF M

R ZH 55500 B2 A Lb, 2 30 R 5 i 1) 4 8,50
SCERA SRR A L, SR IS . SE R A A
ZH RN NS B 1) 7 Y 90t aim BE 43 0l Dy 129. 17 £3.79
176. 08 +15.90 F134. 54 +6.57, KR4 115755 5%
S BE 5 SIS AT R AH LA, TESE i E 2= RIS A S
P17 (P <0.05,P <0.001)

W

KT AD g N R4 e Ty SIS 3 B &
FEIZEE A T RS0 A [ . BRSE TR RN —Fh 5
TCA A Mg st - =, 78 AD i 2B A
YA, 30 5 5E T T BE LA w40 M AR B4R T i
HHEX FHIZET- 5 AD fUAH e Ak A IR . of
SRR, AD BLBEUINGUK P Cu ™ 5 538, Tau 25 (3
FEREmR AL, 2T BAE T H R MR SR TS,
AN

Tau 85 3 BEBERRILAVE A AD () — A~ 35 2205 B ol
AR AU AR R ok, 0 i 238 B, i L
b Tau 2 &5 A NG 500 2 onLobA M % , 7T LS 2L
LRI e R A S 452 . SH - SYSY 41ty
AP Z BT AD f Tau J5 FLA A # R 5T
OA fER—FPigE 1 A= W) 88 25, WIS R P 30 1 235 1 iR
Pt , 6 Tau 2 (4 13 B B R AL, 1T 5| k2 S Ak 4815
H 25T 3B, OA AT 8 SH - SY5Y 4 ifd Tau M
PLEERS R AL, ¥ K SH — SYSY 4iifif AD figtts 1ol
U, ARSCEG R OA i E SH - SYSY 4 Jfd il & AD 4f

A R 45 SR BT, 20 nmol + L™1 OA 1] LA & A%
SH - SYSY 4l 4%, A A i E R ;o 1 ik —
742 20 nmol - L™' 0OA B35S SH - SYSY 40 )i %
AT Tau R o B R, KRB AHZET
SH — SYSYZH M P 1 Tau Dk J ATS [ 363515 00, 45
FH], Tau 2 AT8 5 I AH X Feak K -3 i 38 . LA
&5 RLH] .20 nmol - L™" OA YEA SH - SYSY 41 jifg
AL Tau 5 (2t BEWEFR 1L, 77 & AD BRI &5 45
e, 53CHR17 ] 0F 58— 3, JF IR ALY Cu” &g ik
SEHEIN, L R A SR EOR

HFET S —Fh LU 25 5 S 09, I LLORL AR N 34
51 & B —FhANAE T 28, 32 B4R W B e fL 22 ki
IR T B BRI - AR B B AT %
TELR RN G R R AR, W T —2%
52 OA 15519 SH — SYSY 4 i ks 0 2 75 % A T 4 3E
T2, AW % 58 T AT AR G5 A5 . FDXT il
JEEEAEIE TR T, b TR A B R
7, /5 DLAT Jigmtfk "' I WAL i DLAT 55 Cu”
555,155 DLAT KA RSERA, 7™ A 4 i 3 1
LIAS VMBS ER B A i T Mih MmN, 25
SRR . FDX1 5 LIAS JL [R]85 DLAT (1) Ig i
b FDXT [ B i A S8 2 A 72 2 10 R e e, e AR
FETZ AR S RO T R BN A S R T
By, A WF 5 % B, 4 BE T M1 ¢ 8 [ FDX1, LIAS Al
DLAT F&iK7K -2 i 2 38, DPYD 3R3E K7 W3 T
K%, ULEHTE OA 5319 AD BRI Wi 28 ST AL T A7 7E
HBET,

MPC 1 = ZL ) e 24 40 i T 1 T R R 5 e &
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