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TR B AT AR SR, R A SRk LR H o, Bt R R ETE R R R, F R
ST IMBS AL FE B By R 5 9T AL 2 O o T F LC-MS/MS 447, it 4 HCP Hi kB 2 % %R, 45 & IMBS
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PTG B, TR — Bk L B3R, MS %ﬂfﬁ%‘é@/\%ﬁmmﬂi*ﬁf%,%m IMBS %
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Analysis of anti-host cell protein antibody coverage rate by the
immunomagnetic beads separation technique
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[ Abstract] Objective: To establish an immunomagnetic beads separation (IMBS) method for the application
in the analysis of host cell protein (HCP) antibody coverage. Methods: Firstly, the IMBS method was developed
and optimized, including key steps such as HCP antibody magnetic bead coupling, washing, and elution conditions.
Secondly, for the two-dimensional electrophoresis experiments, isoelectric focusing and silver staining quality control
materials were designed, and a sample pre-processing method was also established for IMBS-treated samples. The
developed methods are applicable to LC-MS/MS to calculate the HCP antibody coverage. Results: The optimized
IMBS method was developed and the highest capture efficiency of HCP antibody was achieved by coupling 500 pL
magnetic beads with 0.5 mg antibody. Eight washing steps were employed to eliminate nonspecific binding of HCP,
and three elution steps were performed to thoroughly harvest bound HCP. Two isoelectric focusing quality control
samples based on fluorescently labeled peptides and a silver staining sensitivity control sample were developed to
effectively monitor the two-dimensional electrophoresis experiment process. The MS is of high resolution and

measurement accuracy. When combining MS with IMBS, more HCPs can be identified than the combination of
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IMBS with two-dimensional electrophoresis. Moreover, the coverage demonstrated by the IMBS combined with mass

spectrometry method is higher than that of IMBS combined with two-dimensional electrophoresis. Additionally, the

IMBS combined with MS can assess antibody performance by recognizing high-risk HCPs. Conclusion: IMBS-2DE
method and IMBS-LC/MS/MS method, which are stable and reliable, analyzing HCP antibody coverage were

established, respectively. As a result, the antibody coverage levels obtained from the two technological platforms

showed significant differences due to variations in analytical sensitivity.
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5 FE 4B 1 (host cell proteins, HCPs) J&4=4)
] i R T R B A 7 T TR A — b e T
AR — el P AL T AR T e LBR, DA
PRUEA: #3524 B TR 98 & 3 HCP
ZRIEZIEHF (AR L HCP HAT i e itk
AT RE R AR R e P~ s 8 e (A FIVE T
Wk N 25 A B S SR BEAR 2 T 5 VR T
(28 A TR AR TR M ) T R R BT AR
SEVETRE UL (L5 PR, HOP ZEAEAE S 56
SRR Pz — AT B, H AT, R RO e
N RN 2 Hi) | 56 ] 24 SR W u 2 i 46 4% [ 24
BN ICH Q6B S5 Ak ALK, AT SR H van A ) 2R 5 2
TR A S P U A S 1 A 7 DR A T 456
TiEFEGE 0 928 W 6 725 ( enzyme-linked immunosorbent as-
say, Elisa) L FO00REEELZFILA, GiFk HCP
GRERITE

HI T Elisa 2 HAT#RAE 75 5 it a] A 31k
LA, BHTE HCP 5% B A I 5 £ 70 BT 1Y A e
Jz A e R T2 &, 5 T2
I EHAATR G, HCP J&—Fh 28 1 TR
e, HEAMEZ  FEEMAKR, Hik HCP 1Y
Elisa {%R 2 se BEUIR Y e 05 . HCP 2 3l
PO SE Elisa Y095 (1 G EORE, PG HCP BTk xS
HCP () R RN R & B2, JCHJE X IR S A7 7 T
A=) R R Y E HCP, T HCP 2R 5l
K IR, PTREAAAE— 2L o0 F i/ S it 221
HCPs, TEHUMAH & b J0 ik e g 7 A= P ik, sl He
PR KA BT SEOCE RIS PRIk %
HCP HUiR i i R0 B4R Wm0, & P iA s
% 2 WA I 25 SR A AT S M v R AR e A B XL
(11121 )

FIAT, % WL HCP JUAE i R T ik e 2 T
A BT HL UK HOR O Al G A vk, 36 2
1132 B35 15 220 i 2 11 S e A ) J7 2 v 4 ik 31 ]

host cell protein; antibody coverage; two-dimensional electrophoresis; LC-MS/MS

SR FH 4 v PR 45 5 £ 1 AR 2 D 3 (two-dimen-
sional electrophoresis Western blot, 2DE-WB) , & &
R I S R B35 45 & — 48 i Uk B4 (577 12 (immu-
noaffinity chromatography two-dimensional electropho-
resis, IAC2DE) , i i e ¢ — 2 f ik b 85 5 4K
X LEDCRC AT, T H AR B a5 %7, 2DE-WB Jy
BAESEbr iz P A Z R IR, a5 R E B 12 L
I O oA ROME 3k DUARTEAL S5, WB 18] b LR
PelX sk, Joik X oy HAAR S AU O, B e R e R &
WURIZR R, WAk, 1% 07 2 LUK 25 F T HCPs 5 22 1
PR 5 Elisa R S8 9 KA 22 HBOR , 804
AUER , TAC-2DE J7 iE7E )73 L A5 4 Elisa 1Y
SEBRAGIN 25, B T — R A2 07 X (HIZ 7
EAAAEL BR 2, HOP PR TR SR 58K AN [F] 52 40
AT EIR AR R R AR B . BEEITEIRA L B
AT AE R MS 3532 8T HCP %85 FlE 73
G455 HCP BT R 4047 21 R, AR B 5%
YRR B i 25 I R P SR e REER AT AR O 1%, 1
R OCHEAL TR  REAE (F HCP FIBTiR st 50 45 4, 15 588
IER B RE A T T L UK A A O 5 Y a0 A
BRI AT [A I 5 MS 25 59 25 R 17 X0 1,
2 BT HCP PURAET 3 R 5 a br oE 19 f 37
PSR IR w5 07 AR AL
wREAEE

1 RH

PR G Gh & (B = RAEVEARA R A F,
H 5% 5. P0017S, #it 5. 092420210118 ) ; DryStrip
Cover Fluid ( Cytiva 28 H], H % %5 17133501, it 5 :
7N012052) ; ReadyStrip™ IPG Strips ( Bio-Rad 723 ],
H %5 .1632036, it 5 : 64425229 ) ; Pierce™ % T i
( Bradford ) % [ #6377 &2 ( Thermo Scientific 23 A,
H % 5. 23200, it 5 : WB317256 ) ; Beaver Beads™
Magrose NHS BAEHHRE B (75 M 1620 A ) B 2 T
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HIRA A, H 3 5.70702-50, 41t 5. 20211201 ) ;
3 kDa HEIEE (Merck 23], H 55 : UFC5003, 45 .
ROMB25761 ) ; KIAFFH (E. coli) F3KH HCP Pk
E. coli 23R HCP 5% A M) & (Elisa %) 2f—
[ 4 L R AR BT 4% il pl 3 5 1] SDS-PAGE % it |
E. coli iKW HCP( Hl) .

2 {U=F

Ettan IPG Phor3 Isoelectric Focusing Unit 55 Hi, 2§
AL (J5L GE Healthcare 23 ) ) ; Ettan DALTsix Elec-
trophoresis Unit, 220 VAC KA 15 HLIK R G ()7
GE Healthcare 2\ &) ) ; GS800 #% 1F #Y ¢ %5 FF F 4 47
Mr 258 ( Bio-rad 23] ) ; MX-EL-E Jig§5 1R 51X [ KT
DB SIS (L) A F] ] 560201 R4 25 4%
(N AE Py s 2 TR A FRZS 7)) 5 Sapphire™ RG-
BNIR XU 2GS O G 22 58 ( Azure Biosystems
A H) 3 Q-Exactive HF Mass Spectrometer Jit 751X ( &
BRCHRBHE AR o
3 IMBS-2DE 7%

3.1 (BEEHIEEIERAY &

3 A — 7 AR 5K, 1 mmol - L' () HCL
THUE, A E. coli 635 HCP HUIK 0.5 mg, E iR IR
A 2h, FiHWA Pierce™ % Sl ( Bradford ) £ FA KN
PR G B R R, REBR P B P (0. 1 mol - L™
Tris) 3041 2 h, FEATBLEKIE G
3.2 HCP 3k

HERIKIMA 2 mg ) E. coli 63K HCP IR&
HRHEAT HCP $ s &, 8 B, @43k 1 mL ¥
U (0.05% PBST)IEVE 3 i, H3 55 WG Bk FH VRN
(7 6 mol-L™"JKZE 2 mol - L™ "BitlIk) VEML 2 ¥k, FAIK
VEMRARFCA 300 WL, & IF VR, FH 3 kDa A IR
HEUEMR G 2 200 L, F% 185 D3 ( Bradford ) 8 K
W) B 1 B 45, B 4R 11038 25 FH (bovine serum
albumin , BSA) pRifERIZE , & VR ARAEAS 2R R
3.3 "#Rik
3.3.1 SHFHRAEHETK B3, 27 Ik ik 4n
FEAS A S L 55— 1) 45 i SR A 4% pl 3, KAk
W[ 7 mol L' JRE 2% (w/v) CHAPS.0.5%
(v/v) 1PG ZE K .18 mmol - L™ f) B 7R % ( di-
thiothreitol , DTT ) FI {3 & IR B #5 | % & 2 340 pL, %
FH pH 5 ~pH 8,18 em £& 1T &b 4T LAE, KAk
SER I SRAE S L R A (TEF) H FHE 2 10 000 V,
5h TR, BAELSH, B 2 iSOt g
RGEX AT,
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3.3.2 FEHHEIK BLHE SDS-PAGE B (12.5%:
15% =2:1), 1 DTT F#L 2, Bk e 4 vk S i, 7
Running Buffer[ ¥ 25 mmol - L ™" Tris 0. 1% (w/v)
SDS 192 mmol - L™ H 2R I PE 1 Ik, WA ET
SDS-PAGE J& 4 T o , & 3% i 2% 19 £L 052 PR 321 4%
10 L £ 11 Mark , 378 B3 B 45 P FL A2 43 B A 20 Al
40 ng M55 — [ SDS-PAGE Jfifs, & &Ik .4V,
1 h;56 V,4 h, HLIKESH B 2 200 mL B2
W 50% LBERN 10% LR (v/v) T,
3.4 5R$

Z R R Y a0 G U I A3 X [ e R v e
AR Y o, RS I Y AR LS 250 mL,
3.5 BEESW

K FH GS800 4% 1E AU 25 B 494 73 B 3R Ge X i
VAT IR FE S, 25 PDQuest A4 XTI T A9 S 0547
BN K e 2 RIS L4 #r
4 WEEREREEMRL

B4 48 400 pL #2530 5 0.5 mg i E. coli
IKTR HCP HTRMEER AP BR R “3. 17 3, BRI A
FIREERFH 2 mg () E. coli 2351 HCP W& W%,
BRIF“3.27 0, &SRBk 1,2,4 A
8 mL ARSI TR PRI S WK, T AR R AR R ) A8 4l
KERE VY 3 K, H % D37 ( Bradford ) 25 FH A I
G2 R IR A5 X e Ve W 2R A 7 A vk BRI, 9
E. coli 23R HCP 5% B Kl i %) £ (Elisa 7 ) #l
JKEW ) HCP 585 .
5 WEBREREEEMRIL

B3 48 400 pL #3515 0.5 mg i E. coli %
IR HCP PURMEE, AR E “3. 17 01 KB TIR Y
WEER 2 mg [ E. coli iKW HCP Wi F , 2P BR([W]“3.2”
T, B REER AN 4 mL 19 0.05% PBST 5 1% 5 K,
T 4 mL A JGRE KPR 3 K, B INA 300 L %
R E S B 5 k. 75 3 ( Bradford ) £ A
G X PRI T HCP 25 IR A,
6 E. coli RxH HCP kB = RGN

S R B IMBS- 4 1 9k 7 15, % B R
WA T E. coli 33K TH HCP PUiRE1T 8 35 K K
D, PDQuest FRAF X e - By mit 1147 550 B e 22 ) DG
[ T
7 IMBS-MS HiE B = RN £
7.1 HCP #Z& MS S Hraiit iz

B3 kDa @B U4, 730 A IMBS &b 3R J5 7Y
E. coli F2iK T HCP ¥, A1 300 wL UA Buffer (50



mmol -L.~" NH,HCO, ,8 mmol-L "' JRE) Bt 1 X, #
PEHRIE , TN HEE 50 mmol - L™ Y DTT (¥ JE M 1
mol - L~ DTT ¥ ) ,37 CIRJF 90 min, & 45
TNAZH FE 100 mmol - L™ B 2, BE i (TAM) |, T It%
A0 0 30 min, BB IEHRAE . ALK E 50 mmol - L™
# DTT H A1 TAM, JH 200 wL ) UA Buffer & # 2
W, A 50 mmol-L~" ) NH,HCO, 200 L &t 3 X,
W AR TR R 1.5 mL 2505 (IR |, Hed IMBS-
ZHVEMLRE AR IS % A R 1% 5 3 ( Brad-
ford ) 77 3 2 B W BE . A Trypsin ( Bf: 5 H =
1:25) ,B§Y1 17 h; BEE A 10% W R, 2 W R 24 ¥k
A 1% o KRR TG, 1 0. 19% TR %
& LRESHT .

7.2 MS EEREED

7.2.1 {35 ACQUITY UPLC Peptide BEH
Cs tOTEAE (150 mm x2. 1 mm, 1.7 pm) ;#E7 :55 C
P =R BL. 10 C; AR . 25 pl; WA AH A
0. 1% WEIEW, WM B N EH 0. 1% HRH &
Jit s WifE:0.2 mL-min ' (0 ~5 min),0. I mL+min""'
(5 ~160 min) ; B BEVEE (0 ~ 7 min, B A 3% ;7 ~
15 min, B #H 1 3% F+ % 8% ;15 ~ 130 min, B
8% F+ & 30% ; 130 ~ 154 min, B 1 1 30% J+ =
54% ;154 ~ 155 min, B fHH 54% 7+ & 90% ;155 ~
160 min, B FH4EHF 90% )

7.2.2 MS4MF MBS & (ESIT) IF & 115
T — A1/ B AR HO — 22 11550 (Full MS/
dd-MS) 14, W55 1 K 3.8 kV, B T & 5 i iR %
275 °C,Full MS FHli 2%k . 43 HE 2 70 000; Hr A 30
B (AGC) {H 3 x 10° ; e K 7E AT [A] 100 ms;
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erer 2. 5 BAFHEATIE PR 43 AT, B4 )3 A Uniprot 9 3%
(http ://www. uniprot. org) T 2% XF N B9 T 3 41 M £
RO, BoE B 5L Zemietl Ak Bk
BT — BB R T R ZE A BN 10 ppm,
TR E TR IR 2E A A BN 0. 02 Da, 1 E il
YIJ5 R Trypsin(full) 5 55 BRBL o iR e Ks V1% H
25 E KB/ MR 6 DRI TR

# =X

1 IMBS-2DE 3367558
1.1 HCP M BEHIR R & & LB

SRy iff 5 R 25 AR ) AR IBG B A5, BBOAN [+ £ 1
ERARERPTAR X PO I ZE WA 7 2 R BE D |, 45
WLF 1,300,400 F1 500 L. %R B A PLA R 2257
BN, FHH 300 L BERRTH L PUAREBIBCEEIR ) it
XY 0 AE A e B R I 235 1 DL 3 2, i A i Bk 1 1Y
PR UEMREAR M E A g S BRI AR T
2D FLIKER YT, 25 SR LI 1, 38 5T PDQuest 343
Fraf i 7,300 wL BESRAZK HCP 23519 554 778 1,
400 pL BEERA AR HCP 28 1 5048 926 4>, 1M 500 pL
REERAH R HCP 25 A5 %0929 4>, Al ) 470 14 B (8 Bk
ANl I REER , LR R L S R T M E S,
Al REEPUARTERGER 15310 22 5510 SR FH D BOK
UM G BRI, B4R (] 4 1B 25 K, HCP 25 & 9t
PRES 25 (B8N 255 1 HCP s

R 1 HCP PR 0 o R wEBR AR
PR =58 113 ( Bradford )
REBKIRE Y M BELEE ARSI

sh CV/% .
HIEEFRA . (m/z) 350 ~1500, dd-MS A% H/pl /mgemL~! B/mL Hifki/mg
%&ﬁ;ﬁ%\: 17 500; E;ﬁ; AGC {E 1 x 105 ,ﬁ’ij{ﬂ{/\ﬁ{f 300 0.199 1.93x10°2 9.7 0.25 0.444
] 50 ms; FEFREL (loop count) 7 10 ; 45k 3 B 744 400 0.179  2.00x10°2 11.2 0.25 0.449
(TOp N)ﬁzomd:&ﬂ:lg%%ﬁm m/z yqz 500 0.132 6.73 x10 73 5.1 0.25 0.461
7.2.3 HdEatr  JRGEEGE S A Proteome Discov-
Fz2 3 PIREBREURE & T VRN T Y HCP ¥R BE ( Bradford )
Tl S U T g WRRE A sH v/ [Ek=N7JE PEBLARFR HCP FH &
/uL 5% /mg-ml ! 0 /mg-mlL ! /mL /mg
300 4 0.169 1.25x10°2 7.37 0.677 0.203 0.137
400 4 0.160 5.40x1073 3.38 0.639 0.233 0. 149
500 4 0.190 1.30 x 10 2 6.85 0.758 0.203 0.154
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1 HRYLEIEZ PDQuest 43478 [ 45015 &

1.2 HEREEEHMRL
SRR AR R S A A, R AR AR
RGBT, 25 R WL 2, Bl 5 Ve AR
FIE W OB (0 14 i, HCP 5% B8 B R, JF i i
E. coli F2iKTA HCP 5% B il 551 £ ( Elisa %) XJ7K

VRV HCP FR AT 45 R UL IR 4, 7Kk 3 Ik
J&,1 A2 mL AR HCP 58 B &R 119. 79 F11
10. 71 ng-mL ™" Ifif 4 F1 8 mL AY¥EE K+ HCP 5% 83
8T 1 ng-mL ™", FISLERE 4 mL, VEBIEIETE S X,
IKBE 3 K AR A

B2 IMBS EPEREUR N

1.3 BEERERL MM

H1 T HCP M52 26, AR S H 5 2 kg
PUPR AL A ) (0 77 7 22 57, DR IH X 3 ot T Bt A
B SERILIE 3 U OB N, vk B HCP
FOEE B ARG, 5F 3 ORI 4 YRRy Uk I U
HCP # e BE 22 5 B0/, RT3 WA G2k
HEPIBBEN, [F I 25 P8 5 e A e 4a , R i vk
KHiE o 3 K
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Vel F ¥k 3 /mg-mL
@

o
> o

o B =
T

2 3 4 5

Vet k%L
3 RIEVERL KA HCP 3% B 5

1



2 ZHEBKERmRE

5 e R @M 2s 2 B AN N (51 Ny T
SR AR T R T ], 7R A R AR SR A R T
PEIEHRIC L IRAE R IR TP 48 ARE S — e E T 45
BRI, 2505 T B RO R, ek
FIWTAE it RAEROCR . 45 R an& 4A s, 76 pH 5 ~
pH 8 i TEF & 5% Bk it —ANJdids, B i s — 4545,
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] Fh /IR, 78 I 22 30 B H ko i rp 2 R e i
AN S SR G 1 4 B, AR YL AR i TR
FI 25 5 T B e 5 (0, IF ) o L 008 1) AR
AWFFE ST T 20 F140 ng 3% 2 4Bl A ER G i (5 o
P bt 7E W A R B 2 AN R A A AT )
PRUESE 36 /2 4% 19 7 850, [ B O 28 T 5 B8 T 5% i)
G307 .

B4 HCP HAZE S HCP 19 IMBS2DE J7 4R Yy i fa ) s i

3 {EM IMBS-2DE A iE#ITHREBE X EN S
e LR RIS R B BHAE WA B E. coli
FIRTE HCP PUiRS AT 25 200, K 5A NFRIKE
iR HCP B4 At 80, & 5B b HCP HiLikss &1
HCP 43 A 16 B0, 8 o 40 e W66, #3130 1%, 78
PDQuest 1 H 40 H7, 25 5 LI 5C, Hodr 68 B

HCP #E SR H 1 548 A2 (A5, HCP Fifk iR
S 1586 A4, ZE WAL E A A A 887 A, ik
SHCP A i i AR G Jo vk R0 ) 8] 1 BT A 699 1,
HCP HUiRTCI:45 A W 8 11 T 661 4>, Rtk HCP
P R T A U B 0 B R R 2 247 A, il
Bl 5C MR A AR 2P TA R B 15 R 70. 6%

5 E. coli F3ik W HCP YUk 35041 (IMBS2DE J73%)
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KTHOARE 5 2087 ik BT A 58— 1ts
HE L, NE SC 17 SRR SF S gk, T
&80 1) — Ak v Yk AR BB 55 R T L HE R
RN ER [ G RE BP9 45, T L Pk o B S 30
HCP 25 [ 0 0 R iR 50 i B0 A8 5 B 4 R, A 3
FRPRSY R34 10 7 25 R A, Rk, H ATt
A E PRI R HCP K LURE S HCP (975 R
PAFE R B %, M R VCECS AR X —F A
XA BRI 5K, AN AS ) BHE 5 T AR g ) A T R
K- B, 8w R PP R B ST I G B
KA [E],
4 IMBS & 557 ¥ MS #HITREEZENKRN

¥t E. coli KT HCP FE 5L Al HCP Bk iy
HCP 435 E47 MS RipkbBR, 8% 5 645 LC-MS/MS 43
B, 2R 1 SRR R B S e i, 7 35 R i ik
REERIE 6, K 6A i E. coli £ i ] % 5 3 8
A 1787 4>, HCP Htik I 45 &1 HCP S H A
1516 4>, HCP iR o3k 45 A B HCP £ 273 4, HCP
FEM P ICIE R MS AR EATA 2 4, HHR
1 84.8% , Kl 6B F& R4 B A HCP & 1 40+
RIS HSE BT A B R 4 R K R
W BB AL
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Bl 6 IMBS-MS 54T E. coli ik H
HCP $i1A%E 35K

AT 5 BB HE X b, MS 1k 3815 B B A
FE,HCP i APT iR - 9 HCP Z [ 247 ) HCP
di 4 KR A M AE TR R HCP W REA 1Y HCP
SR HY Rt T DL B R R AR R 0 5 SR A T
CRINEY &

XFF MS 255 5 B R U, — A A7 R Y
] R 2/ D AR E MR I BE . ABIF 5T 43l 3 1
25,2 4% 3 kDL B RS EAT MS o3BT B 55 R T
B EEILLER 3 B ERAE R IR B AR E A B R, S RE
B B R BTl (B P TARE B5 R EUEA 6
MMS S5 (B AR T B B8 5 THRRAE M IR B R
FOR, —E R Ll MS e g R AT RE, B, A
A AT E i ok H 270 2 S5 RRAE 1 IR B A
R M RE IR



eIV NGNS S T S L ok
BRAERE HCP RS IMBS gk HCP A HwR
B HaEN hRAEA HH /%
=1 273 2 1514 84.8
=2 176 0 1436 89.1
=3 108 0 1333 9.5

5 EREERRNMS £E
BB HCP #F5E3R W] HCP 1Y f& FE AR R KT
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FAREIHE LIS HCP 2 1 BT, # PR oy e KU X5,
% 4 RS2 HETTE E. coli T & BRIRH U 25 XU B
T XA, HAE AW 52 #5710 MS 35 T #4507 LUK
F|, % HCP $Tik B 451751 HCP &5 XUES: B 19
AeJ1., PRIUL, 78 HCP Ui 25 20T v i 26 KU
HF RG], T AR R T AR s fifG 8, A
S REAR HCP RS o XUBSE

%4 E. coli 5K HCP i UL m XU A+

E. coli FE3R 7 HCP 1= XU K 7 HHZ Uniprot &35 WEAE KU
B R 5 A i piB P37351 e (23]
HERA Jlic P04949 G i (23 -25
LR U besZ P37651 KAERETEE N5 I EGF Rl TGF-B 4L /M M ] 550 2 BE 26 1 126
FEREE G E L/ T IRG S EA OppA/DppA P23843/P23847 57~ iy, [27)

PR A2 (fUHE GrpE, IbpB/A  HSP15 4) — —

EEs s

wR

FEAE P AR PR T T & R SAIE TR L
i HCP By 25 bR ok B3 K6 0 2 7582 () — 34, HCP /Y
Elisa 757% f1 T H 06 5. 50 H H o] $2 41 5 {5 B 5
SR . HCP 1Y Elisa J7 B AR [a] T3 L0 24
— MY Elisa 77k, T HCP /94 2=, 72 80 A0
BT RIE IR ko T B HCP AR oE &L I HCP
ORI T FT 50 B PFAl , X A0 2 5 30 HCP 46 T 45 51
LR 2 ANEER K, HCP bR & A R
TN BE R iR AT RE 5 SE PR AR 7 T A SRR AL R
) HCPs AHIE , I AR . HCP ik 7 e 35
BN SEPRA: 7= T8 AR 5 P BT AT W #E Y HCPs, B#
RIS A RURS: DRI, %o 70 4R 7 35 SR A0 DA IR 3
g

HAT, oA w5 R TR R —
:3KA% HCP #f 5 R A F1 HCP BUiRRE RN 45
BREATE R ILE, BATER ARSI B R
ZL ML 2DE-WB J51% , % 07 WA A AE — Se il 5, il
AR 22 RAEAE S BUR A F R A B Bk 5 3t
PR A2 AR ARAR (0 285 5 P AT R X AR 1
SMTME LT, Bl ST Y R Lk 2 AR
W T ST REBRAH R0 )7 X, rT LAFE S B Elisa 5C
B AR AR R ST, B B B A 2 [ A B 77 05 5]
Ferik HCP 5 HBUIARSE & | KB B Hi Js e 52 1)
HCP i 35 K, QAW 58X 7 ik i 40 I

MIPEAL , 76 22 UK I T 52 S50 v IR 24 RE RS — B9 45
B Bz AR A R e vy R s, T
BEER AR 1207 2T LAtk — 28 A sl ik i s k47
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