A LB % W BIS Z/ZHFESHOERD CTD £NESERESammmmExs QR
Chinese Journal of Biotechnology
http://journals.im.ac.cn/cjbcn Mar. 25, 2022, 38(3): 1039-1049

DOI: 10.13345/j.cjb.210252 ©2022 Chin J Biotech, All rights reserved

- EHEMRA -

CTD

N

BT, 2R KE’, RKBFYL IRES, TEES, HEA 4B, 1E°
B A

KM A fRh2=be, R FBMH 450006
TEA Y TRERBE .G, TR FBH 450000
MR TERE, MRS BN 450006
MO HE AR 4BE, TR AN 450052

HOMN K2 B S % B BE B, TTRg 95 BH 471000
JEITR2:, f@e &I 361005

AN L BN =

B, FEAR, GRIE, KA, ERRAE, EIE, HEM, 8, L8, Exl. CIRERGE CTD 45455 5|
LRAL BN ARG, AW T ARSI, 2022, 38(3): 1039-1049.
WEI YM, LI YL, ZHANG H, ZHANG YQ, WANG XJ, WANG HR, XIAO PL, QIAN P, REN L, WANG YL. Correlation of the

CTD structural domain of hepatitis B virus core protein with the encapsulation effect of indocyanine green. Chin J Biotech,
2022, 38(3): 1039-1049.

W E. CHmHEHEZEG (hepatitis B virus core protein, HBe) & F 5 R R 4984 A LA 48 H A=
DA, R A B M BARE G B R 69 4 8. HBc 4 C-K3% BAF R L MR (CTD, aa 151-183)
B L T RAB B AR, EdHENANIINLTEZA—EHm, dRYmima
#H. AT, KAFREFEHL HBe 49 CTD Fodd A\ RGD K, MEF LKL 3 #ARFE C K KA
HBc 4 (RH) &3 ICG (RH/ICG), ik 40 K47 9482 An2h dpid bt . BF R A I RH160/ICG
F Q3R R Ao £ Wy MG BB AR KA S AR T 34 HBe & @ L 4K, RHI160/ICG TH RR 5 &
HAE, RH T 32.77%1.23%. @& i d E3h—F &8 RH160/ICG L4 RIFe9 44
A, IR IR AR RAR KRR 23639 B RHI160/ICG ¥T 42 4T1 /s R ELARIE 4m B Ao B 5 314
B % ICG, EABIFORBGERR. BRERAE—F Y X ICG 693577 & FA A= I &L vA HBe 4 A&
BB 4 R 24 BAR-F 6 RBEFT 89 7 &) .

xB2iF: THAREECEY; BHAREMR, IR E4%, a3k, THhAE

Received: March 25, 2021; Accepted: June 11, 2021
Supported by: National Natural Science Foundation of China-Henan Joint Fund Project (U1904206)
Corresponding author: WANG Yunlong. Tel: +86-371-67999699; E-mail: biowyl@126.com

HEME . BRARB%FEES-MERAELSTH (U1904206)



1040 ISSN 1000-3061 CN 11-1998/Q =4 T #2%#4.  Chin J Biotech

Correlation of the CTD structural domain of hepatitis B virus
core protein with the encapsulation effect of indocyanine green
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Abstract: Hepatitis B virus core protein (HBc) has become a hot spot in drug carrier protein research
due to its natural particle self-assembly ability and ease of modification. The truncation of the
C-terminal polyarginine domain (CTD, aa 151-183) of HBc does not affect the self-assembly of the
particles. However, it does affect the internal and external charges of the particles, which may
subsequently affect drug encapsulation. Thus, the truncated C-terminal polyarginine domain (CTD) of
HBc and the inserted RGD peptide were selected to construct and express three HBc variants (RH)
encapsulated with ICG (RH/ICG) with different C-terminal lengths to compare the stability and drug
activity of their nanoformulations. RH160/ICG was found to have a great advantages in encapsulation
RH160/ICG significantly

improved encapsulation efficiency, up to 32.77%=1.23%. Cytotoxicity and hemolysis assays further

efficiency and biological imaging. Compared with other HBc variants,

demonstrated the good biocompatibility of RH160/ICG. Cell uptake and in vivo imaging experiments in
mice showed that RH160/ICG could efficiently deliver ICG in tumor cells and tumor sites with good
imaging effect. This research provides a new direction for further expanding the diagnosis and treatment
application of ICG and development of HBc-based nanoparticle drug carrier platform.

Keywords: hepatitis B virus core protein; polyarginine domain; indocyanine green; encapsulation

efficiency; in vivo imaging
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HKHEHRENBEEE oVP3 FRirkgis, £H
Hh OB P S ey A IR A o TR SR TR
s Ak 2 F R 1 5 2, ¥ RGD KB 1 78 90 K 8k 14
FEUT,  FTHE AN K AR g g #E e L A o
EEASINNrRL

5| e 2% (indocyanine green, ICG) & H
T — e o P 100 A 4 30 21 A0 43t
{5 ICG TE 7KV W H 1 AR P B I 2 PRk v B
R R BRI T AR LT 5 A R i
FERIN, AL 3E o w5 R ICG gt ik A AT
A S RE A HBC!Y, Ag Ak o H AR R v A i gg
Y, ARG ORI R
A5 LB, CTD WA 2% HBe 1Y HE far P 5t
TR Y ] e — AR i L 25 ) Y A0
At U1 T HAT#E CTD ) ICG £33 15 i
WFFEARRT A, T B — 25 T SR AH e 5 o

AL # % CTD Fiddi A RGD fik, #4
#T 3 RH ARG E ICG, HEMmEK
R, IR L A A A VA P A 5 R
FIEAT TP, 4559 2R RH160/1CG HAT
A RS RE T -

WEERE

1.1 7§
RGD-HBc144 (RH144) . RGD-HBc160 (RH160)

1 RGD-HBc183 (RH183) JF41 2k TAY) T2
(L) AR VG B KGFFE Escherichia
coli BL21(DE3), pET43.la(+). 4T1 #iifl i
HEY TRBARVFR PO 7N E-B-D-i
fCEFLBEF (isopropyl-B-D-thiogalactopyranoside,
IPTG). milfR% . PBS W A [E 254 H k2 i a
FRAF]; DEME #5573 . /MRS . DAPLIE A
Sigma-Aldrich; {45 FI MWk 404 B F1 4 B2 4]
AR A BER L IR)ZITAE . B A=
MriElg B GE A H].

&: 010-64807509

1.2 RH EH R A & KR

#8 HBc1-183 11 144 {3/ Z FEIR N 160 i 2
MR, TEHLFZEAPEX (aa 78-82) Fiffuf4fi A RGD
JRFNE & H =B 1Y 1% H# K (GTSGSSGSGSGGS
GSGGGQG). BiJi, ¥ 3 4~ RH &I HE 751
i A pET-43.1a(+) (Nde | -Xho 1), %1k &
E. coli BL21(DE3) 1, IPTG #5315 3 f RH
EH. LBL . BIREDIIE . BT 3CH 2 fsgE
R g )2 M35 RH183 . RH160 Al RH144 £ .
Firfs alifb i) RH B 47720 C. FIH ExPASy
F{ ProtParam tool %ij A RH183 .RH160 1 RH144
RIERREIT A, TGRSR 55 L o 43 31
I 15%R N e G BERE LUK (sodium dodecyl
sulfate polyacrylamide gel electrophoresis,
SDS-PAGE) Fl 1% KIRIIIRIHEERFEIK (nature
agarose gel electrophoresis, NAGE) %%X RH183,
RH160. RH144 &5 #4605 A% IR & & .
1.3 RH/ICG By#l & K& RAE

i 0 R 2R A SR R A A G BIGR ICG &
20 RH/ICG #4K il 5] (RH183/ICG ., RH160/ICG
Fl RH144/ICG)., Hl—E 51 RH183, RH160
M RH144 21, 47 5MA 6 mol/L k%, 1R5),
1E 25 ClIEIRB 1 mdEas FR 3h, A ICG
VW, RSN R 2h, 5, E4 C
WML REEWRENT, LT RHI83,
RH160 . RH144 (1120 %% LA K 2 Bl 25 19 1CG.

i f 254 7 6O E it (Thermo Fisher,
NanoDrop  One) il A A ¥ )& ICG 7E 720 nm
AR, S AREM L, 115 ICG W,
HHEAF (1) HRAE R,

o o, T2 R

FE3R (EE%) = mx

BT BB (JEM-1400 TEM) %%
RH183/ICG ., RH160/ICG il RH144/ICG J4MNH
JEZ5 F RH183/ICG .RH160/ICG F1 RH144/1ICG

100 (1)
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B (0.5 mg/mL) F 2% (WIV) B R Y
o, SRIEHHIEER A R 200 H 8 A% I,
iR T TR, BTENEE T WELRIEA
Ffids BB R, B mil e 30 Aok & 5
HAZ,

Zeta PALS & JEHY) (dynamic light
scattering, DLS, Malvern, Wano-2S) #& il &5l
& RH183/ICG.RH160/ICG #1 RH144/ICG Fki
A A A AL, DA, K RH183/ICG .
RH160/1CG il RH144/1CG {43 U 48 4l K 7
BZA5IEMHE (0.2 mg/mL),

1.4 RH/ICG faEM

fdi B Hri Al RH183/ICG. RH160/1ICG
F1 RH144/ICG 7£ PBS (pH 7.4) Whiltl ICG Ay
RE T, BERAOKEIFI AR EYE . 43K 3 mL
ICG. RHI183/ICG., RHI160/ICG FI RH144/ICG
BT &S (MW=14 kDa) #, & 30 mL
PBS (pH 7.4) R, i HHEERZ 4 (37 C)
DL 100 r/min $EFE. 7E 2. 4. 8. 12,
24, 48. 72 h [YIF[A] &40 I ECHE 1 mL, HR
FE 5 4 78 S5 R B 0 BT 5 PBS A1 T . 24140t
N6 EE I E BE AL P ICG RO, IR Bt

R T KM ICG. RH183/ICG. RH160/1CG
F1 RH144/ICG TE/K I R e vE 3 — e W
) ICG . RH183/ICG. RH160/ICG 1 RH144/ICG
14 CHROEKMETFRAE 14d. 300E 0, 1, 3,
5. 7. 14d BUERHRINECE —E JHEA, FIHE
M (Thermo Fisher, NanoDrop ™ One)
DB FE A 1 22 AP ] DL OB (200-850 nm).
Bl 45 't B A DU 2% 43 i A RH183/ICG |
RH160/ICG F1 RH144/ICG 1E 14 d PYRIAR 2R
b, FEH AR ENE
1.5 S£YHEEMN

W AT 4T IR 5x10° AN /AL % R T
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96 fLtl H, #59% 24 ho FFELIAEEIRIE, Bl
HIAA 100 pL ¥ RH160, RH183, RH160/ICG
1 RH183/ICG (UL HBc ¥eEEH, 43510 100,
120, 140, 160, 180, 200 pg/mL) AYEEIRIK .
FHEE SRR R AL A A AR R 28 O R 37 °C
JE 24 h, MTT 2 4036 11 .

B 10 mL B, MAZ 10 fHARBE
PBS, #£3, 3 500 t/min &.0» 10 min, BEZ% b
THW . PBS ViV 2-3 Wk, HI BWEWAAL
o B R R YR B 0 AN R =
2%ZT 41 i 2L % . B 1 mL PBS 1y BH A X} B,
1 mL 258 F KV B X B, 32345 43 51 1 mL
RH183/ICG #1 RH160/ICG (VA HBc ¥#&Eit, 4
Mk 100, 120, 140, 160, 180, 200 pg/mL)
BT EP &, A 400 uL 2%Z 40 il 2 . 1R
HRET 37 CHRSESFMATEHE 20, Z5F,
3 500 r/min 250> 10 min, WA EP 4 B9 %5 I
MG, W Bl T EE4a] 0o ot
JCREETHIN B 541 nm 2R FIROERE , FHH IR AL (2)
THEV L%

\]fé?.ml% (%) — ( Ar):"b’ﬁ‘f’ﬂ B Aﬁﬂ‘l‘iﬂﬂﬁé’ﬂ ) %100 (2)
I%H‘EXTTH\H\ZE - A#ﬂ‘fﬁ?ﬁﬁﬁ’éﬂ

1.6 ZAREIREN

B AT1 40MILL 5x10% AN/FLAY % B Befh T
6 fLi, R s, FRIBEFRE,
SHAIMAE A ICG (%5 [F T RH160/ICG B ICG
). RH160/ICG (200 pg/mL) H1 RH183/ICG
(200 pg/mL) MHTEERE SR . 37 CHEH 4 h,
PBS ¥tk 2-3 K, HAHELRE 0.5 h,
5 ug/mL DAPI ¢4 10 min, PBS ¥ 2-3 1K,
e S AE R R AR OB R B R (ZEISS,
LSM700) WiE 4 A R BRI 5

J T ¥E—# 28X RH160/ICG Fl RH183/ICG
FFREURLRE , @3 ZEN 3.1 (blue edition) ¥
RH160/ICG H1 RH183/ICG M5 N6A5 SR
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1.7 &MAERSH

SIS RG 2e W g A AR W TR R AR 5T o
SEES SIS LS L2t (DWLL2019005).
B (A FRZ) 100 mm® i BALB/c, FlHLMN,
34, HH 3 H. (1) ICG 4; (2) RHI83/ICG
2H; (3) RH160/1CG 4 o 3 i i ik vk ks ik 2y
W1 A BALB/c KN, 4%7KA SR R/ R o
IYPEL 2 2. 8. 24, 48 h i}, L/ NEhHIG
R gAY (PerkinElmer, IVIS®LuminaSeriesII)
WO g S 4 B R . 48 hE, SUHENG
FIAbIE/INER, WOBE R ZERRRS . 8RR, 40
BRI R, e B E SoR
1.8 HItEFRZE

SRR R R N X s o ST R A
one-sample r-test (OriginPro 8.0)1", Siit2#H B
AR E B AR R B 2R 0K R N

P<0.05. P<0.01 #1 P<0.001,

2 X504

2.1 RH EHRHIZFRIE
RH183. RH160 F1 RH144 J¥£F#3HnE 1

ffi7~ . ExPASy ) ProtParam tool 434 RH183 .
RH160 Fl RH144 % HL 5405100 5.95.9.21 Fil
10.10, &l 2A Frsn, SDS-PAGE 5% BN
RH183. RH160 1 RH144 #5°} 30 kDa. 24 kDa
Ml 22 kDa, WiE 2B s, NAGE %R BoR
RH183 . RH160 Fil RH144 {2 & HBi#% CTD
A A e T AT
2.2 RH/ICG W& FAFRAE

TEM JESi LK 3A-C, Rifes4i WK 3D,
Al DL S 90K ok 2 BB E HURL AR 5] 534 o
TEM {7~ RH183/ICG .RH160/ICG Fil RH144/ICG

Linker € —— RGD peptide Arginine blocks
(=} (=} [l (=} [} o
— < R & = 2 2 = ®
HBc183 MDID............ LEDPASR...|....|.ccccoe ... .YRPQNAPILSTLPETTVVRRRGRTP TPSPRRRRSQSPRRRRSQSREPQC
RH183 MDID............ LEDGT....... GTRGDGG......TGKSR..... ILSTLPETTVVRRRGRTPRRRTPSPRRRRSQSPRRRRSQSREPQC
RH160 MDID............ LEDGT......GTRGDGG..... TGKSR..... ILSTLPETTVVRRRGRTPRRRT
RH144 MDID............ LEDGT....... GTRGDGG..... TGKSR..... ILSTLP
1 ARECXimKER RH ZEAFTRIERRFT

Figure 1

A

kDa M 1 2 3

35
25

Amino acid sequences of RH protein particles with different C-terminal lengths.

SDS-PAGE

E 2 RHI83. RH160 #1 RH144 & SDS-PAGE (A) #1 NAGE (B) %&£ &

Figure 2 SDS-PAGE (A) and NAGE (B) results of
RH183; 2: RH160; 3: RH144.

: 010-64807509

RH183, RH160 and RH144. M: protein marker; 1:
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3 RHI83/ICG. RH160/ICG #1 RH144/ICG BRI EE F . FIE4 T FN Zeta L
Figure 3 TEM image of RH183/ICG (A), RH160/ICG (B) and RH144/ICG (C) (scale bar=100 nm), particle
size distribution (D) and Zeta potential (E) of RH183/ICG, RH160/ICG and RH144/ICG.

PB4 AN (31.9343.13) nm., (33.58+3.72) nm
M (36.35+2.55) nm. & 3E MH A4 A,
RH183/ICG, RH160/ICG £l RH144/ICG {4 Hi {37
SRE-459 mV, —40.8 mV Hl-23.5mV, Zeta
L (EBf) M, R ERY,
2.3 RH/ICG 8H X

Kl 4 02 ICG FrfEf 2k, 7E 2.5-200.0 pg/mL
Z IR HA RIFMEIERR (R7=0.996), 4314,

201

Absorbance (a.u.)

[
W
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(93]
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0 50 100 150 200
Concentration (pg/mL)
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Figure 4

The standard curve of ICG.
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5 RHI83/ICG (EE: 28.60%=1.37%) #l RH144/ICG
(EE: 19.50%+0.91%) AL, RH160/ICG HH i
e T, K5 32.77%+1.23%.
2.4 RH/ICG EEM

WK 5 frR, 762 h i ICG ¥ BE 2 ik 18

Leak percent (%)

100 ¢

80

60 -

40

20+

= ICG

e RH144/I1CG
A RH160/ICG
v RH183/ICG

60

40 80

£ (h)

0 20

5 ICG. RH183/ICG. RH160/ICG F1 RH144/
ICG 7& PBS (pH 7.4) F Y BitittiRE

Figure 5 In vitro leak profiles of ICG, RH183/ICG,
RH160/ICG, and RH144/ICG in PBS (pH 7.4). n=3,

xts.
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K, B RES 20%44, XA HEEH
FAREELE RH A POk AN H 1CG 4 F 75
FF 1) PR PR g 72 T 30220, 8 72 b BsHIE RS 1CG 1Y)
B R %N 84.83%+4.42%, Tfii RH183/ICG .
RH160/ICG H1 RH144/ICG 1Y 21t 543 51 h
43.93%+3.95% . 45.69%+7.24%F 62.90%+2.61%,
T ICG, 2 HIFEAR T 48.21%.46.14%F11 25.85%
E 6A-D s, EEOGIRFE 14 d J5 ICG.
RH183/ICG ., RH160/ICG #il RH144/ICG (15
JE o AR T 68.39% . 10.32% . 11.86% FlI
29.06%. WKl 6E Fi7R , fRFF 14 d J5 RH144/ICG
B K ZE (252.8+10.63) nm, i RH183/ICG .
RHI160/ICG [/ H & 3 A A4 . 45 R £
RH160/ICG 1 RH183/ICG ¥ F 3 H 1L 5 1y 44 41

A 20¢ 0d B s
1d
_ 3d _
i 3 =:
N 8/
P 14 5 10
Q Q
510 E
g g sl
<5 =

FaE M.

PR Ry i A0 B SREAEAE AR Y, Wi 1CG I
HEEFERAT 14 d JE I AR 1 RH 144 $50k7
FAE CTD, ANfgiE i # i AH AR &N
FRa e I, H AR A e ] PN R
25 H£YHEEMN

T RH144/ICG MR E AR TR &
M, ASZIR Y% %X RH160/1CG il RH183/ICG
A aEtE . I TA RTLLE W, BEE B AWK
FE RS K, RH160 F1 RH183 ¥ % 4T1 4l
F7 A U S A R B A0 LA TS SR TE 95%
Pl bF. 5 100 pg/mL ICG M40 TEAE 1,
RH160/ICG F1 RH183/ICG 1) 4 il 7715 SR LA
AL, FAIEZRITE 90%Lh |

(@]
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_
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EM% (E)

Figure 6 UV-vis absorption stability of ICG (A), RH183/ICG (B), RH160/ICG (C), RH144/ICG (D) and
colloidal stability (E). n=3, x=*s, ***: P<0.001 vs. RH183/ICG, RH160/ICG.
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WM SEH H, PBS 4. RHI183/ICG 4 Al
RH160/ICG 421 41 e ¥ DL vE fE IR, b
WERILEEW, WABELAL LKL, K 7B
fif 7%, RHI183/ICG il RH160/ICG [ IfiL %
WTE 0-5%2Z . L& F/K EP HHiFl e
B2, IF H AR R B A 20 240 il it
W, RUFEEMARARE. 50 EH,

A 1207 EEEEICG [CIRHIS3 [JRHI60

RH183/1CG [l RH160/1CG
100

80
60

40

Cell viability (%)

20

100 120 140 160 180 200
Concentration (ug/mL)

RH183/ICG F1 RH160/1ICG B A K 4 19 4= ¥ #H
Fag G
2.6 ZHAEIEEN

MK 8A-B FILIFE I, £ RHI160/ICG.
RHI183/ICG F1 ICG Ab B A4 20 i Y 52 FE AR V5
W, RH160/ICG ML E SR, 530l
RH183/ICG FI#ES ICG Y 1.24 f5F1 3.17 5.
B 5r

—m— RHI83/ICG
4 —@—RHIG0ICG

Absorbance (a.u.)

100 120 140 160 180 200
Concentration (pg/mL)

7 83 ICG HifF HBc TIRAIAAAE T (A) #1 RHI83/ICG. RH160/ICG BYiAME (B)
Figure 7 Cytotoxicity of HBc variants before and after ICG encapsulation (A) and hemolysis rate of

RH183/ICG and RH160/ICG (B). n=3, Xts.

A DAPI ICG

ICG

RH183/ICG

RH160/1CG

100 | 100 p

Merged

100 wm ICG
=~

B

12

Fluorescence intensity (a.u.)
[e))
T

(e

RH183/ICG RH160/ICG

8 RHI183/ICG #1 RH160/ICG H4RRIFER (A) FIRAESBESINER (B)
Figure 8 Cellular uptake (A) and fluorescence signal intensity analysis of RH183/ICG and RH160/ICG (B).
n=3, x+s.* P<0.05vs. RH183/ICG, **: P<0.01 vs. ICG.
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RGD AJ L i 20 it 2 1 3d 2238 10 58
FRRSRAEZE AT B T AN AR SR L )
Yo NI, A RGD 40K i 51 AT Pk 5
I I8 40 I 255 O 3d 2ok AR PE TN AR B 4T 1 48
PERES2) ML T ICG, RHIS3/ICG &
BARKY ICG 4rF%0a, [HHEA A 41 i
RIS
2.7 RARE

WE 9A Frsx, 74+ 8 h, RHI83/ICG Fl
RH160/ICG S50 2H /NP5 5 F L R TE M
JAEBOL, 1CG 4L/ 7 ARt A0S
SHEE SRR, KU RHIS/ICG M
RH160/ICG @it RGD 8 [ £ FH o] 76 i e J&
FIE Y, 1 ICG Blid B hy iy e 3
KR RAL, H 4 KR4 ICG 4 FAEd S 2
e gt . 4 48 h, RHIS3/ICG Al
RH160/ICG I fE7ESENAF S, 1H 1ICG Mgz
MG T EAIH R . B FE /NS, il
T A B AG SRS I D) ok A 2 A B AR .

A 2h 8h 24 h 48 h B
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ICG

RHI183/ICG
RH183/ICG

RH160/ICG
RH160/ICG

Kl 9B P/~ , RH183ICG 41 . RH160/ICG F1 ICG
AL/ N BN R L SUVRR A — 2 e fR %, Horb
RH160/ICG [1%¢ 6155 fe i
3 W
IR #ZOER (HBe) M C KRk
RIRLEFIR. (CTD) 5% FoURL () H faf 43 A, {H
RS ORI B AR . L, AT A A e
CTD #5 HXt HBe fudf ICG Wi, 4530
7~ RHI60/ICG (W45 %5 T RH183/ICG
RH144/ICG, @ik 32.77%+1.23%, Ui
RH160/ICG HAAH H ) ICG M IR, i
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Al LAEE ] HBe 259t dt . CTD MAF7e (i Kbt
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Li S Lu K T
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Figure 9

Fluorescence imaging in mice (A) and tissue fluorescence imaging of RH183/ICG and

RH160/ICG (B). H: heart; Li: liver; S: spleen; Lu: lung; K: kidney; T: tumor.
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/I, H RH144/1CG MR ALZEXHE LT 30 mV,
Zeta AL, BURLAY 73 HUAR RS E , KA
R HiRR E PR IR 2 R — A N TE+30 mV B
=30 mV, RiHitinsLm AR 14 d 5 ERA2
fb 45 T GIE s, RH144/ICG o Fa E HEAR T
RH160/ICG # RHI183/ICG, )4 5 [H n] R J&
ICG 5 CTD (WL AH EAE 3G 0 T HBc ks
FIfREE

S i S 56 RN B ) S B E — 2D 5E RH183/
ICG 1 RH160/ICG J& R AAAELWTE 25 5.
F ICG B TLEM IO Y RL, Ao XT i A= 5
P, 20 0T S0 RN I S 56 5 R B RH 183/
ICG il RH160/ICG #BHEA R A4T19 L WA 24
XYL CTD A5 HBe AWM 1E
YA BCEL IR 2 W, RH160/ICG 1Y %¢ 6 J3
RH183/ICG Y 1.24 %, UiH] RH160/ICG FE4
JitL A% T AL T RH183/ICG, #45 CTD ml 2 5%
2 0 5 HURE 7 o /N BRAAR N AR i — 2P0 3R 1T
RH160/ICG A 5 A5 fr i 2 1) 7 B 508
SR R E S R —%, RH160/ICG My 3R 5
T RHI183/ICG, &AHHEZM ICG 41F, BFA!
ARG 5 A ) BUSOR

g LRk, AWFREHRUE] CTD Al
HBc WRERCER, dkimigmzainth, s ik
A R D e LG AR o AT 7 RH160/1CG
A R R U A A AR
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