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[(# ZE] HM: WITEEEIER (LPA) BKA6-HEZEM (6-OHDA) X SH-SYS5Y 4 i 11
VSR, I B B AR SCAE ML . JEs: SRAI 100 pmol- L' 6-OHDA #5714 756 (PD) 41,
Ve SH-SYSY 4 . PCI2 40 AN N2agiff, 20 MxtIEA ((UHAE 2R F#) . 4 pmol- L' LPA 4,
100 pmol-L™" 6-OHDA 41 . 4 pmol-L~' LPA+100 pmol-L™" 6-OHDA 41 . 10 pmol-L~" LPA 41 F
10 pmol+L ' LPA+100 pmol-L ' 6-OHDA 41, A4b#E24 he RAMEMEEE (MTT) A& 4l SH-SY5Y
AMEYE, SRRSO RIS E MV (Annexin V-FITC) /HALNIE (P1) g4t
AR I 45 20 SH-SYS5Y 4N M8 T-% , Western blotting 325 K6 1 3 Fh 21 i v 5 2 Jbe 202 14 K 48 &R 28 11K
M 3 (Caspase-3) AH I8 A AKF LA M SH-SYSY 41 i B 40 ik 298 -2 (Bcl-2) . Bel-2 M5 X &
F1 (Bax). p38 2224 5% fL 4 (W (p38 MAPK) MR 1L 1) p38 MAPK (p-p38 MAPK) % 1L K&
LPA1ZREHFEIKKFE. GR: 5100 pmol-L ' 6-OHDA 4 1%, 4 pmol-L ' LPA-+100 pmol-L '
6-OHDA 4111 10 pmol- L' LPA-+100 pmol-L ™" 6-OHDA #1 SH-SY5Y £ s B A1 40 g 7% 4 247 1t B 1%
(P<C0.058% P<<0.01), 4= FT#E (P<<0.058 P<<0.01). 15100 pmol-L ' 6-OHDA 41 L #%,
4 pmol-L " LPA+100 pmol-L " 6-OHDA 41 i1 10 pmol- L' LPA+100 pmol-L ™" 6-OHDA 41 3 i 4 i
i Caspase-3 3 FH A K E T WAL, 225 G243 L (P>>0.05); 4 pmol-L ' LPA+100 pmol-L
6-OHDA 2 SH-SY5Y 4if g H 24 fi# 1) Caspase-3 (Cleaved Caspase-3) # H # ik K P BT & (P<
0.01); 4 pmol-L ' LPA-+100 gmol-L ™' 6-OHDA #4110 pmol-L " LPA+100 pmol-L " 6-OHDA £
PC12 401 it ' Cleaved Caspase-3 £& [ # ik K F 8 &8 JF % (P<<0.058 P<C0.01); 4 pmol-L ' LPA+
100 pmol-L ™" 6-OHDA 41 N2a i Cleaved Caspase-3 & 4 235 /K FTHiE (P<<0.05). 5 100 pmol-L™!
6-OHDA 4 e %, 4 pmol-L ' LPA+100 pmol-L ' 6-OHDA #1 10 pmol-1. ' LPA + 100 pmol-L '
6-OHDA #4 SH-SYSY 4l fifg P Bax #l Bel-2 85 &K /K F W B8, ZRTIGEIHEEX (P>0.05),
Bax/Bel-2 LM TF 5 (P<<0.05); 10 pmol-L~"' LPA+100 pmol-L ™" 6-OHDA 41 SH-SY5Y 41 g 1 p38
MAPK % 1 35K FEF+H (P<<0.05), 4 pmol-L ' LPA+100 pmol-L ™' 6-OHDA #1 SH-SYS5Y 4 if
p-p38 MAPK & 1 £ ik KV & T+ & (P<<0.01), p-p38 MAPK/p38 MAPK e TF# (P<<0.05) ;
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10 pmol+L ' LPA+4100 pmol-L ' 6-OHDA 41 SH-SY5Y 4il ffi h LPA1 32 K 2K 14 % ik K P AR (P<
0.05). %5 LPA 5 6-OHDA MG W I g W1 W 75 5 SH-SYS5Y 4 fg i 7=, HAE M HLEI nT a8 5 F 4 40
JitlHh p38 MAPK il p-p38 MAPK Z& 4 £ ik /K F A % .
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Inductive effect of lysophosphatidic acid combined with
6-hydroxydopamine on apoptosis of SH-SYSY cells and
its mechanism
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University, Weifang 261053, China;3. Department of Physiology, Shandong Second Medical
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ABSTRACT Objective: To discuss the inductive effect of lysophosphatidic acid (LPA) combined with
6-hydroxydopamine (6-OHDA) on the apoptosis of SH-SY5Y cells, and to clarify its related mechanism.
Methods: The Parkinson’s disease (PD) cell model was established by using 100 pmol-L~" 6-OHDA ;
the SH-SY5Y cells, PC12 cells and N2a cells were selected and divided into control group (incomplete
medium only), 4 pmol-L. "' LPA group, 100 pmol-1."' 6-OHDA group, 4 pmol-L."' LPA-+100 pmol-L ™"
6-OHDA group, 10 pmol-L "' LPA group, and 10 pmol-L.~" LPA+100 pmol-L ™' 6-OHDA group, and
treated for 24 h. Methylthiazolydiphenyl-tetrazolium bromide (MTT) method was used to detect the
activities of the SH-SY5Y cells in various groups; annexin V fluorescein isothiocyanate(Annexin V-FITC)/
propidium iodide (PI) staining and flow cytometry were used to detect the apoptotic rates of the SH-SY5Y
cells in various groups; Western blotting method was used to detect the expression levels of Caspase-3
related proteins in three kinds of cells and the expression levels of B-cell lymphoma-2 (Bcl-2), Becl-2-
associated X protein (Bax) , p38 mitogen-activated protein kinase (p38 MAPK) , phosphorylated p38
MAPK (p-p38 MAPK) proteins and LPA1 receptor protein in the SH-SY5Y cells in various groups.
Results: The MTT assay results showed that compared with 100 pmol-L ' 6-OHDA group, the numbers
and activities of the SH-SY5Y cells in 4 pmol-I.~ ' LPA+100 pmol-L "' 6-OHDA group and 10 ymol-1.~*
LPA-+100 pmol-L~' 6-OHDA group were significantly decreased (P<C0.05 or P<C0.01). The flow
cytometry results showed that compared with 100 pmol-L ! 6-OHDA group, the apoptotic rates of the
SH-SY5Y cells in 4 pmol-L~"' LPA+100 pmol-L. "' 6-OHDA group and 10 ypmol-L "' LPA+100 pmol-L."'
6-OHDA group were increased (P<C0.05 or P<C0.01). The Western blotting results showed that
compared with 100 pmol+L ' 6-OHDA group, the expression levels of Caspase-3 protein in three kinds
of cells in 4 pmol-L~" LPA+100 pmol-1 "' 6-OHDA group and 10 pmol-L~' LPA+100 pmol-1""
6-OHDA group had no significant changes, and the differences were not statistically significant (P>>0. 05) ;
the expression levels of Cleaved Caspase-3 protein in the SH-SY5Y cells in 4 pmol-L. ™' LPA+ 100 ymol-L ™!
6-OHDA group were significantly increased (P<C0. 01); the expression levels of Cleaved Caspase-3 protein
in the PC12 cells in 4 pmol-L~ ' LPA+100 pmol-L." ' 6-OHDA group and 10 pmol-L. "' LPA 4100 pmol-L
6-OHDA group were significantly increased (P<Z0.05 or P<C0.01) ; the expression level of Cleaved
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Caspase-3 protein in the N2a cells in 4 pmol-L~' LPA+100 pmol-L ™' 6-OHDA group was increased (P<<
0.05). The Western blotting results showed that compared with 100 pmol:L ' 6-OHDA group, the
expression levels of Bax and Bel-2 proteins in the SH-SY5Y cells in 4 pmol-L ' LPA+100 pmol-L !
6-OHDA group and 10 pmol-L ' LPA-+100 pmol-L. "' 6-OHDA group had no significant changes, and the
differences were not statistically significant (P=>0. 05), but the Bax/Bcl-2 ratio was increased (P<C0.05);
the expression level of p38 MAPK protein in the SH-SY5Y cells in 10 pmol-L ™' LPA+100 pmol-L ™"
6-OHDA group was increased (P<Z0.05) ; the expression level of p-p38 MAPK protein in the SH-SY5Y
cells in 4 pmol-L ' LPA-+100 pmol-L ' 6-OHDA group was significantly increased (P<Z0.01), and the
p-p38 MAPK/p38 MAPK ratio was increased (P<C0.05) ; the expression level of LPA1 receptor protein
in the SH-SY5Y cells in 10 pmol-L ™" LPA-+100 pmol-L~" 6-OHDA group was decreased (P<C0.05).
Conclusion: The combined application of LPA and 6-OHDA can significantly induce the apoptosis of
SH-SYS5Y cells, and its mechanism may be related to the up-regulated expression levels of p38 MAPK and

p-p38 MAPK proteins in the cells.
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M4 4 %% (Parkinson disease, PD) &% &
GraRAT PRSI , e PR AE 2 KA 2B B 3% IX 2 Lk
AE B 26 0 R R B /AT B, i 4 R RE Sl 2ot
SHLZOMEMAEITZRMEPD R . PDH
g PR30 A0 5 200 B 0 T L AR Tk O ORI R A4 T g B
e, 2B FETELE A (mitogen-activated
protein kinase, MAPK) T Jif 5 5 i i £ 4§ c-Jun
54 K K v ¥ B (c-Jun N-terminal kinase, JNK) .
p38 22 Z4 JF 3G Ak # M ¥ B (p38 mitogen-activated
protein kinase, p38 MAPK) F1 4 ifg &M i 45 & 114
fitf (extracellular regulated protein kinase, ERK),
o p38 MAPK 7E f X B 28 2 4t 48 4E v & #5 EE
BAEH, 25PDM AL KRS T, p38 MAPK
RMAERIEMCH-AT, SHMPTRERENZ
FrIge . 6-F I Z E % (6-hydroxydopamine,
6-OHDA) )45 1 15 Z I i fik i 28 70 1 28 338 0T AH
oL, Ao firk & A Ak N IS A G A I R PR S e 2 1
e pf oA L W B RGEMLIT AN, AT
F o o7 B ) PD OB ORLUOY L m B IR MR
(lysophosphatidic acid, LPA) J&— F i BK #% f5 15
S, S EMRRGEEZ N REUR, WER
RE R R 20 A K T & DL S 20T R K HE Y
B 45 4 Y LPAGE i LPA1~LPAG 52 & 7E
TR 28 R G T R FEAE T wRsE Y SR
LPA ZIATER A A rh B FRERGE, HERB T
ZAH AN . M2 TR R Y I B A i S A . LPA
AT I 0 L v R A A BT RS, 1 4
4% 1 C(interleukin-1, IL-1) 3G ¥ % (reactive

6-hydroxydopamine;

SH-SYS5Y cell; Apoptosis;

oxygen species, ROS), M [ F w3 4 fd 2g 58 f i
FRAE 5 A & J ™0 LPA 8l 2 i 4% 1 7
kB (nuclear factor-kappa B, NF-kB) W50, M
MR HE R AE R F =4 Y, LPAL ZIRTEM 4 R 50
ik, it ERK Hl p38 MAPK ¥ 1% #% H W 45 &
SE IR AC G M BURE A2 R G5 5 W bR 45 A d 3 4% PR/
T R gL E A ST Y R . LPALFE 6-
OHDA #5531 PD K BRI b 235 R, &5 LPA
TE PD I E AR R ABEGE . LPAL Z 1k S 51
DX AR RE S Ml LA, EAEE R R « B0 H: G
Pt . A BES O A R R s R AR, R L
FELPATEE R 2k 14 /)y B e W55 3] 2 ) FC AL B
MG, R LPALSZIRTE h X B 4 R G0 E # A4 3
Wah i EAEEEAEH, 1 LPALTE PD (i /E H i
AN . LPA K L2 R 7€ PD (9 7E H K 3L 5 Bl
WA A 52 A B B, ARBESE DL LPA YA S, BRI
LPA 4 7 p38 MAPK {5 5 il % 7£ 6-OHDA 5 3 (1)
PD 4IRS g VR T, B W] LPA X 2 [0 i gt 22
JC 40 B8 T 5 e LA KRR 28 5 RE AE PD R AR,
5 TE I R ) LPA (9 259 KOo#T 1 PD A I HE 2 4
2%

1 #MR57FE

1.1 @mpe . 22 XMFNE A HS B4R 40 i
Pk (SH-SYSY 4iifid) . K BUE b e g 5% 4t At 9 40 g
B (PC12400) AUNEURH SR (N2adij)
e B R DO v A A A IR A F . DMEM 5
W85 % 5L 0 B WL AR A AR D R A BR A H], RPMI
Medium 1640 ¥5 3% 5 14 H 35 8 Gibco A #], MEM
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WIS TR I & 6-3% 2L 22 [ e i) SH-SY'5Y 20 Bl I T f 7% 5 14 F1 K L o) 155

B g e B RO PR R A BR A F iR 4R I
HW A EE OmnimAbs Aw], 1% F-% RIEA W
WAL R FE AR RN A, 4 2R
WA EEESREYHEARAGRAA, LPAF
6-OHDA ¥l H 22 [ Sigma A 7], —$HLRPT B-actin
AP BT EIRE-2 (B-cell lymphoma-2, Bcl-2)
% X #E 1 (Bel-2 associated X protein, Bax) I
HW =B AR ARAR AR, —Hi%Rst GAPDH
W H3EE MCE &~ r), —difedi & LM K&
& M K R 3 (cysteinyl aspartate specific
proteinase-3, Caspase-3) . % ¥t 24 fif () Caspase-3
(Cleaved Caspase-3) Ml % $it LPAL1 I A % H
Abcam /A ®), —¥$i Bel-2. p38 MAPK Fl# iz 1k )
p38 MAPK (phosphorylated p38 MAPK, p-p38
MAPK) g H i Z & v AR AR AR, —
U EPU 5 1gG W A b 76 i A= ) B2 25 B A R 2
A, R RIR IO RIRICH K E F V (annexin
V' fluorescein isothiocyanate, Annexin V -FITC) /
AL S BE  (propidium iodide, PI) 40 M 8 T XL 4y ik
&0 F 26 E BD A Al . Tanon 4600 & 414 H 8l ik
FROCKEAR A A i RBERE A RA A,
BD Accuri C6 Plus i X 24 i A W [ 2% & BD A A,
Elx800™ #Y B bR A W F1 5 [ 171 8 A% A BR 23 7]

1.2 mpsiif | MO0 A &L K% i
6-OHDA, Be il il — & WL I BE I, 70285 /A7 T
—20 CEREEH, Al I IE T B 37 36 4 6-OHDA i B¢
T AW E R 100 pmol-L ', SH-SYSY 41 g 7 &
1024 i A 1L 3 A0 100 75 -5 %5 3 (19 DMEM /5 4 5 57
Jerp, F37°C. 5% COZMTHFR; PCI24MIAE
1096 M 7B 13 A 106 75 -85 55 %K B9 RPMIT Medium
1640 5 R EE v, F37°C. 5% CO %M F 8 3%,
N2a 4 fI7E 7 1026 g #1126 % 4% 2 1 MEM
Rigedk, F37°C. 5% CO %M TR, fraifi
ARKREBGERE G, A (A% 2R R
). 4 pmol-L 'LPAZ ., 100 pmol-L ' 6-OHDA
40, 4pmol-L " LPA+100 pmol-L ' 6-OHDA 41
10 pmol-L™" LPA #41 1 10 pmol-L ™" LPA +
100 pmol-L ™" 6-OHDA 41, 641, 43 5I1FE 40 i
24 h, SRJFHEAT IR CESL R AR

1.3 &8 SH-SY5Y smpa st A5 5% 101 6 com 4
J B 3% ML SH-SYSY 2 Ml i # 70 1 mTL 240 8k
6 L 4 g 55 3% Mz A FLER 150 pl. SH-SY5Y 4 g &
A, A4 SH-SYSY s 3 24 h s, FFHIH Y

Rige B, WEPRELZE vh i (phosphate buffered saline,
PBS) ik 13k, S WS 10015 4L BF T W 5245 41
SH-SY5Y 4tk 2, & MLk E 10 A [6] (19 1L
BEHA B, RS ST AN, s 6 FL A0 R B IR AR
T 6 A Ak L2 A 4 AR D A AR 1 mL A A R, A
YA B AT 8, 0 SR A 4L 2 T A
1.4 £ % (methylthiazolydiphenyl-tetrazolium
bromide, MTT) 3 # M & 48 SH-SY5Y %8 f& & M

FRE“1. 27k, B SH-SYSY 4H 480 T 96 1L
MasEFRth, o6, HARE IR, £4
YER 24 h, SRJG#EEIMA 10 pL MTT W, & T
BB EE 4L, MTT 57755 9 SH-SY5Y 44
JL 58 43 SRy, AR AL I A 100 L = H S 4R
(dimethyl sulfoxide, DMSO) , %Kil & 15 min, fff
FRAL TP 490 nm b I 5 L6 EE (ADE, 1H5 48
MGV . dEM M= (L fL A — = HfLAE)/
(XTHRFL A — 28 AL AMH) <1005, FHorxd fE£L
XTRRA, A AL IR (T IRE) .
1.5 Annexin V-FITC/PI # & % & A X @k K
# @ &4 SH-SYSY @ je A = & p il 54
SH-SY5Y #iiffl, #EA7T48Muit %, £ 44 sy
T T 1X10°A . HTHE A V2 19 PBS 28 i il Bk %
BN, 4°CRLERE FEWR, B 2K, A
J& F 100 pL 1X 2w J Bk & ZH A, &AL S pl
Annexin V FITC fi15 ul. PIWATIRA), &5 15 min
J& B 400 pL 1X 22 sl WATIR 2, & 400 H i
WG, SLZ) EALEATAR I . AR TR = (R
T2 MR DT R T A A /A S < 10006 .
1.6 Western blotting k4R 3fFrmie T4 X &G
kxR F &2 SH-SYSY 41 . PC12 41 g #1
N2a4i i35 52 24 hfis , WOAEAHM, $2 40 Ml i SR
FH, Western blotting % B & B8 WL 5 2% k[ 25] .
Hoer, — M B . B-actin (1:8 000) .
GAPDH (1:15 000) . Caspase-3 (1:6 000) .
Cleaved Caspase-3(1:2 000) ., LPA13Z{&(1:3000) .
Bel-2 (1:1000) ., BAX (1:4 000) . p38 MAPK
(1:1000) F1p-p38 MAPK (1:5000), —#HiiiF
VoM B LB 1:2 000, —3i4 CHER LR, —
PUERME 1h, HAEOUREBR RS #HITE R
36, RAEERG, KA Image J 8 PF #4728 A &0 K
FEAE /M, L GAPDH i B-actin NS EH, &
HWEAREKE. BWEAREKF=HNEHN
SO IR BEAE /N 288 1 %A IR BEAE .
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1.7 %t ¥4 # RHA GraphPad Prism 9. 0 #
WEATG T2 M o 45 44N b Caspase-3, Cleaved
Caspase-3, Bax, Bcl-2, p38 MAPK #lp-p38 MAPK
H R LK LUK LPAL 2R 1 28K 45 4
EAME, PhatsFom, SRR R
PR J7 22 3 0, 2H T A R 4 50000 P L ok
LSD-ski % . LA P<<0. 050 2 8 H G2 3 L.

2 7 R

2.1 ZASH-SYSY @M Aesafei& SH-SY5Y
0 BB 4 R BN . 5 100 pmol- L' 6-OHDA 41
b4, 4 pmol-L ' LPA+100 pmol-L ' 6-OHDA 41
# 10 pmol-L " LPA+100 pmol-L."" 6-OHDA £
SH-SY5Y 40 M8 B At (P<<0.01) . W1, MTT
K45 3 8o . 5 100 pmol- L' 6-OHDA 4 b4,
4 pmol-L " LPA+100 pmol-L ' 6-OHDA 41 FI
10 pmol-L ' LPA+100 pmol-L " 6-OHDA #H 41 ity
WPEREAL (P<C0. 058 P<<0.01). MWL 1.

mm Control
150 [ 34 pmol-L ™' LPA
3100 pmol-L ' 6-OHDA
E=4 pumol-L ' LPA+100 pmol-L ' 6-OHDA
E310 pmol-L ™' LPA
10 pmol+L ™' LPA+100 pmol-L ™' 6-OHDA
100 |

Number of SH-SYS5Y cells

0
*P<<0.01 vs 100 gmol-L.~" 6-OHDA group.

B1 44 SH-SY5Y 4%k
Fig. 1 Numbers of SH-SY5Y cells in various groups

F1 FHASH-SY5Y 4RI
Tab.1 Activities of SH-SY5Y cells in various groups

Group Cell activity
Control 100.00+1.35
4 pmol- L' LPA 84.98+2.86
100 pmol-L ™" 6-OHDA 83.89+3.20
4 ymol+L~ ' LPA+100 pmol-L ™' 6-OHDA 69.1943.40"
10 pmol-L ™' LPA 74.65+3.51
10 pmol-L " LPA+100 gmol-L ™' 6-OHDA 71.14+3.50°

"P<<0.05, "P<C0.01 vs 100 pmol-L ™' 6-OHDA group.

2.2 BHSH-SYSY@MATHE Annexin V-FITC/PI
Yot 25 G 240 AR A I 25 2R R - 5 100 pmol- L
6-OHDA 41 (20.63% £2.31%) lb %, 4 pmol-L™"

LPA+100 pmol-L ' 6-OHDA 41 SH-SY5Y 41 g
T R (14.37% + 3.34%) F+E (P<<0.01),
10 pmol-L" LPA + 100 pmol-L ' 6-OHDA 41
SH-SYSY 4 g 9 1= % (11.80% £2.27%) Jt @&
(P<<0.05), LI 2,

2.3 Z3Fmiet Caspase-3f2 Cleaved Caspase-3
E G kL ARF Western blotting 3 #  3 Fi 410 Jifg
Caspase-3HH CHE H R A ME M, 45 R E/x: 5
100 pmol-L™" 6-OHDA 41 H % , 4 pmol-L™"
LPA-+100 pmol-L '6-OHDA £ 1 10 pmol-L
LPA+100 pmol-L '6-OHDA 41 3 FF 48 g
Caspase-3 8 1 R B /KW B2, ZRIT5%IT
2E X (P>0.05). 5100 pmol-L ' 6-OHDA 44
Fe#s, 4 pmol-L ' LPA-+100 pmol-L ' 6-OHDA 4
SH-SY5Y 41 i # Cleaved Caspase-3 i H £ ik
KSFE BB SR (P<<0.01) . WK 3A 3B, 5
100 pmol-L™" 6-OHDA 41 b #, 4 pmol-L ™' LPA+
100 pmol-L " 6-OHDA 4 #1 10 pmol-L ' LPA+
100 pmol-L " 6-OHDA 41 PC12 4 g * Cleaved
Caspase-3 £ F # i5 /K 0 B F+ /5 (P<<0. 053 P<<
0.01). WK 3CH 3D, 5100 pmol-L ' 6-OHDA 4
Fe#s, 4 pmol-L ' LPA-100 pmol-L ' 6-OHDA 41
N2a 4 ifg b Cleaved Caspase-3 & 1 % ik /K F 7 i
(P<<0.05). ULIE 3E FI3F,

2.4 & SH-SYSY % it # Bax #e Bel-2 & & & &
K F & Bax/Bcl-2 Y6 £  Western blotting ¥ 5 il
g8 B R 5 100 pmol-L ' 6-OHDA #4 H #%,
4 pmol-L " LPA + 100 pmol-L ™' 6-OHDA 41 F
10 pmol+ L' LPA+4100 pmol-L~" 6-OHDA 4 SH-
SY5Y 4iififd i Bax & Bel-2 8 [ &35 7KF 0 B 421k,
ER G2 X (P>0.05); 5100 pmol-L "
6-OHDA 41 I %5, 4 pmol-L ' LPA+100 pmol-L
6-OHDA 41 SH-SY5Y 40 i *h Bax/Bel-2 H {H T+ 5
(P<<0.05)., W& 4.

2.5 &4 SH-SY5Y @ & F p38 MAPK #= p-p38
MAPK & & % A R+ Western blotting & #;:
g B R 5100 pmol-L ' 6-OHDA 4 H %,
10 pmol-L~" LPA+100 pmol-L™" 6-OHDA #1
SH-SY5Y 41 it i p38 MAPK % [1 % i5 /K - B i
Jh# (P<<0.05), 4 pmol-L ' LPA-+100 pmol-L "
6-OHDA 41 SH-SY5Y 41l ig ' p-p38 MAPK % [
® kK CGF W g (P<<0.01), 4 pmol-L™
LPA+100 pmol-L ' 6-OHDA 41 p-p38/p38 [t {H 7t
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1055 Gate:R1 1055 Gate:R1 106 ,_Gate:Rl
qJa1-uL Q1-UR| Ja1-uL Q1-UR] q4e1-uL Q1-UR]
02% 2 F0.2% 31% - 0.1%
10° = 10° 3 Nt 5
E E
< 3 3
Elo’ é @ 10t é
10° é

FITC-A FITC-A
A B C
;5 Gate:R1 Gate:R1 .- Gate:R1
= FIET QTUR 1075 B TE
g0.2% 5.7% 03 =03
10° 3 10° 3 10° 3
3 E 3
< 3 3 < 3
o 10 d @ 10° ] o100 2
=5} E| ~ E ~ §
10° § 10° § 10° §.
3 3 Q1-LR il
JURE = X ) 10”=| T T %?I%ll_‘ 10“=‘
10 10 10° 10° 10™* 10% 10 10° 10° 10™* 10
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