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Background: False negative results have been reported in the immunodetection of hepatitis B virus (HBV) because of the existence of the vari-
ous mutants of the virus, causing most suppliers to try to develop superior reagents by using highly sensitive and specific monoclonal or polyclonal
antibodies. In this study, we evaluated the effectiveness of 3 newly developed reagents by major manufacturers by adopting automated methods
with increased sensitivity and specificity in the detection and discrimination of native and recombinant mutant antigens.

Methods: We analyzed samples confirmed positive for hepatitis B surface antigen (HBsAg), high-risk samples from chronic hepatitis patients
treated with antiviral agents, and samples from patients who had undergone liver transplantation and were treated with high-dose hepatitis B im-
munoglobulin (HBIG) by using reagents and systems newly developed by Abbott Laboratories (USA), Roche Diagnostics (Germany), and Siemens
Healthcare Diagnostics (USA). Recombinant sample panels from these manufacturers with low and high concentrations were also analyzed for
comparing the 3 reagents.

Results: There were no discrepant results among the various selected patient groups; however, for the recombinant mutant panels, all of the 3
reagents showed highly positive detection rates for their corresponding mutant panels, but showed relatively discrepant mutant detection rates
when cross-tested with the other mutant panels. Detection rates of the HBsAg mutant panels were higher at a higher concentration of the mutant
samples, but were lower for the same mutant receptor sites at a lower concentration.

Conclusions: The 3 major detection methods seem to recognize the major native mutants commonly encountered in clinical practice. However,
in the case of recombinant mutants, we believe that our data are not to be interpreted as a reference standard for any reagent, because the re-
sults can only be validated for the reagents’ corresponding mutant panels; such results tend to be mutually exclusive, and the enough concentra-
tion of mutants was required to be adjusted for a comparative analysis.
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o] %= AFg o] Stk Aol HZEL} Bolw ) a HBVE:
Ao = &7 7haeh shehagu| Al JAFH S H AR (chemilu-
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ol HA| 1852 EF3E 40744, RocheAH(Roche Diagnostics,
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Healthcare Diagnostics Inc., Tarrytown, NY, USA)+= 28HA| & &
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Aol AF8-%] AFH]+= Architecti 2000sr analyzer (Abbott Labo-
ratories, Abbott Park, IL, USA; ©]3} Architect), Modular analytics
E170 system (Roche Diagnostics, Mannheim, Germany; ©|3}
E170) Z12]37 ADVIA Centaur XP (Siemens Healthcare Diagnostics
Inc., Tarrytown, NY, USA; |5} Centaur XP)E A8}

ZAAAIOFS Abbott?] 75~ AR A|2kS & Architect HBsAg
Qualitative T (Abbott Laboratories, Delkenheim, Germany, ©]3}
Architect HBsAg Qual )@} FFAAF A|2FS &2 Architect HBsAg
(Abbott Laboratories, Delkenheim, Germany, ©]3} Architect HB-
sAg Quan)E AFE-31T) Roche?] 739 HAAAAL A|2FS. 2 Elec-
sys HBsAg Il (Roche Diagnostics, Mannheim, Germany)2} A&7
A} AJ2FS 2 Elecsys HBsAg Quant (Roche Diagnostics, Mannheim,
Germany)S AF&-5FIt) Siemens ] 749 AAHAR A|2FC & AD-
VIA Centaur HBsAg (Siemens Healthcare Diagnostics Inc., Tarry-
town, NY, USA)E AH&-SFAAL, AR AR il =] A] QFqkeh.

HBsAg JAA7AARS] 749 Architect:> Z]4=Z(signal /cutoff value,
S/CO)L.2 AitE st of gho] 1.0 8/CO o4l ¢ ¢4
(reactive), 1.0 S/CO u]Fto|H L-AJ(non-reactive) O &2 43tk
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Fig. 1. Correlation of quantitative results between E170 and Architect
in Human Serum Bank samples (A), chronic hepatitis B patients with
antiviral agents (B) and liver transplanted patient (C).

Table 1. Comparison of the HBsAg detection rates obtained using 6 different panels

Positive detection rates (%)

N Qualitative Quantitative
Architect (%) E170 (%) Centaur XP (%) Architect (%) E170 (%)
Serum bank panel 100 100 (100) 100 (100) 100 (100) 100 (100) 100 (100)
HBV with antiviral agents panel 50 50 (100) 50 (100) 50 (100) 50 (100) 50(100)
Liver transplantation panel 41 2(4.8) 2% (5.0) 2 (5.1) 2 (4.8) 2 (4.8)
Recombinant mutants panel 81 721 (91.1) 46" (58.2) 70 (86.4) 54 (68.4) 36° (48.6)
Total 272 204" (75.5) 186" (69.1) 220" (81.4) 192" (71.1) 185 (69.8)

Some samples were not tested owing to insufficient sample volume: *40 samples tested; '39 tested; 79 tested; °74 tested; "270 tested; %269 tested; **265 tested.
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FIEC] oIt UL AFAA T3]
ATHP<0.000D) (Fig. 1.

FATE0

2. AM|x| =2t

3. ZH0|AlE
T 4184 7 284 AAIE 502 398A el AN FA] FHA
AvE A cH(Table 1). AAAA] 7% Architect, E170, Centaur

XP A Au]of| A HE 27 AJoll A eFAd, 3778A10lA 249(2/39, 43

A A ABE W G v B F 508l B 51908 Wl A Aeike] 4B Aol7k figich FTAte]
] Architect, E170, Centaur XP A ZHu]of| 4 S0AA] 257 R4S 2 739 Architect@} E170 T Aol Al m5 27A|o]| A oFA, 37840
oA MRS PIBE Aol BeTibe D AT YN D 075, SR 510S el AL U e Aol

% 508AoIA Architecty} E170 5= ZlollA] S0EA) B o4 ¢l%lal(Table D AFFAAL HEghe] ATASE 099730190
& Ho 7 AloF 2o A ES] A7) AL AFHAL w=ke] (P<0.0001) (Fig. 1.

A BA| 5= 09686012 THP<0.0001) (Fig. 1).
Table 2. Comparison of the HBsAg detection rates obtained using 3 recombinant panels
Positive detection rates (%)
N Qualitative Quantitative
Architect (%) E170 (%) Centaur XP (%) Architect (%) E170 (%)
Abbott (low concentration) 20 19 (95) 9 (45) 14 (70) 9 (45) 6 (30)
Abbott (high concentration) 20 20 (100) 14 (70) 16 (80) 18 (90) 14 (70)
Roche 13 13 (100) 13 (100) 12(92.3) 13 (100) 13 (100)
Siemens 28 20%(76.9) 10% (38.4) 28 (100) 14*(53.8) 3t (14.3)
Total 81 727 (91.1) 46" (58.2) 70 (86.4) 54" (68.4) 36° (48.6)
Some samples were not tested owing to insufficient sample volume: *26 samples tested; *21 tested; *79 tested; °74 tested.
Table 3. Results of immunodetection by using Architect, E170, and Centaur XP for the recombinant mutant panels supplied by Abbott
Lower concentration Higher concentration
Recombinant mutation Qualitative Quantitative Qualitative Quantitative
Architect E170 Centaur XP Architect E170 Architect E170 Centaur XP Architect E170
(S/co) (col (Index) (IU/mL) (IU/mL) (S/co) (cor (Index) (IU/mL) (IU/mD)
A1 (Positive control) 1.50 1.15 1.33 0.05 < 005 456 1.73 392 0.13 0.082

2 (C137W) 1.83 2.18 0.27 0.10 0.106 541 6.03 0.30 0.17 0377

3 (C138W) 1.57 1.50 2.26 0.1 0.055 5.00 3.64 7.52 0.30 0.154
A4 (C147S) 1.69 2.04 2.71 0.05 0.088 4.78 6.21 10.00 0.13 0.295

5 (C124R) 1.27 0.57 17.57 0.03 < 0.05 3.72 0.46 64.63 0.12 < 0.05

6 (1220T) 1.05 0.52 9.22 0.02 < 005 279 0.52 34.12 0.06 < 0.05

7 (T123N/C124R) 1.02 0.58 12.79 0.04 < 0.05 2.75 0.45 49.03 0N < 0.05
A8 (P120S/T125M/P127Y/S143L) 1.68 0.46 1.36 0.12 < 0.05 5.08 0.53 4.42 0.34 < 0.05
A9 (C121Y/K122L/T123N/G130E/ 0.71 0.40 0.20 0.04 <0.05 1.67 0.52 0.25 0.13 < 0.05

M133l/ D144G/G145R)

A10 (Positive control) 1.76 103 1.21 0.05 <005 499 184 3.52 0.12 0097
A1 (Q129H) 1.81 153 1.30 0.04 < 0.05 5.11 192 4.29 0.13 0.102
A12 (M133L) 1.75 093 1.19 0.04 < 0.05 5.12 1.82 3.78 0.13 0.089
A13 (D144A) 1.71 0.83 0.58 0.03 < 0.05 5.15 1.89 1.43 0.07 0.082
A14 (G145R) 1.69 0.82 0.38 0.08 < 0.05 4.82 193 091 0.23 0.069
A15 (P142L/G145R) 1.58 0.84 0.38 0.09 0.05 4.47 1.43 0.77 0.25 0.066
A16 (P142S/G145R) 1.56 0.74 0.48 0.08 < 0.05 4.67 1.36 1.18 0.22 0.061
A17 (T123A) 1.55 191 4.64 0.00 0.098 4.47 520 15.99 0.03 0.321
A18 (122NT) 1.02 0.55 19.69 0.04 < 0.05 273 0.79 76.72 0.08 < 0.05

A19 (122RA) 1.23 1.13 8.10 0.03 < 0.05 3.45 2.81 293 0.10 0.128
A20 (T123N) 1.33 2.29 1.93 0.00 0.093 3.99 459 6.65 0.03 0.278

The values in bold indicate negative results.
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AAOA 24914/20, FFE 70%)S BHIL F Ak 7] oFE
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RO et 0o} 120 ety 710 OFAE-S Architect 45% (P=0.0069),
EI70 40% (P=0.0269)9] A0l 2 32 3520l PABo] 27 Lheh
Wk
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2 Architect2 A4319/20, FAE 95%)3F HHAAN9/20, %
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0.2 A P 2 S vlmsh W Architect® B4
3} A 0] PHEE FAT Aol YATP=0.4682)
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Table 4. Results of immunodetection by using Architect, E170, and
Centaur XP for the recombinant mutant panels supplied by Roche

Qualitative Quantitative

Architect E170  Centaur  Architect E170
(S/co)  (col XP(Index)  (IU/mL) (U/mL)
R1 (F8L/R24K/N4OR/G43R/ 13.61 3.45 7.39 025 0.183

194S/M1031/113A114/
M133T/P142L/D144G)

R2 (1110L/S113T/T114S[T1261/  7.01 3.17 17.25 036  0.167
N131T/F134Y/T143S/

Recombinant mutation

G145R)
R3 (S132Y/P1425/G145R) 1222 801  64.48 091 0475
R4 (Q129P/F134R/P142L/ 464 395 5519 029 0222

D144E/G145K/ S171F/

11755)
R5 (R122) 2030 1106  142.86 110 0699
R6 (R1221) 1446 986 6413 058 0495
R7 (C124R) 5995 1406 65111 063 6860
RS (E122]) 408 214 2489 031 0079
R9 (T123N) 156 13.69 0.68 082 0605
R10 (G145K) 6905 379 >1000 1246  0.155
R11 (122RA123) 114 172 3107 007 0071
R12 (P142L/G145R) 5.69 178 6236 058 0070
R13 (D1446) 956 421 1983 021 0251

The value in bold indicates negative results.

= 13ANA 9F3/13, E 100%), Elecsys HBSAGIL A|oF
O 2= 1B3ARA 9F/d13/13, F/JE 100%), ADVIA Centaur
HBsAg A2k 2= 128400l A A, 13AI1A S41(12/13, 94
E 923%a HIAIL Al AloF 7F HIES FOIRE Aol7t igith
(P=0.3583).

AeFaARe] 749 1383 % Architect HBsAg Qaunt AJ2Fi}
Elecsys HBsAg Quant A|2F W= 13740 4 9FAl(13/13, FAE
1009 o] % AJ9F 7o) FAB-E fol7} AT WA 5
& G oI5 Ao)7} HEHP=0553.

AN} A Are] AvE v)as) B Architect?} E1702
R4 9 DT FREE B 100%2 A1} s

3) SiemensOil A MIZSH XHZEEH ZA|(Table 2, 5)

AAHARS] 749 Architect HBsAg Qualll A|eFo 2% 2674
5 20AI0lI A A, 6AIoNA S4(20/26, FAE 76.9%), Elec-
sys HBsAgIL AJefo 2= 2634 5 108A|oM G, 16334l
2 23(10/26, %FdE 385%), ADVIA Centaur HBsAg A|9FO 2= 28
A 5 288A oA F428/28, FAE 100%) Hof, FHES
Centaur, Architect, E1704=0.22 =9k} A Ak 7ke] R ELS
O3k Ape]7t QASAEHP <0.000D.

Ak ko] 749 Architect HBsAg Quant A|2FO 2= 2647 5
1473A40 A kA, 127840l A 24d(14/26, FAJE 53.8%), Elecsys
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Table 5. Results of immunodetection by using Architect, E170, and
Centaur XP for the recombinant mutant panels supplied by Siemens

Qualitative Quantitative

Architect E170  Centaur  Architect E170
(S/co)  (coN XP(ndex)  (IU/mL) (U/mL)

Recombinant Mutation

S1(T123N) 0.74 0.74 1.81 002 <005
S2 (F134H) 131 1.17 239 004 <005
S3 (F134N) 1.60 1.26 3.14 005 <0.05
S4 (T123N/G145R) 1.58 093 1.74 008 <0.05
S5 (T123N/G145R) 1.12 0.74 1.33 008 <005
S6 (122RA123) 0.34 092 267 002 <005
S7 (C124R) 0.34 0.67 383 001 ND
S8 (M1331/F134H/D144V) 492 192 344 0.10 0.097
S9 (S143L) 1.57 097 1.84 004 <005
S10 (M133L) 1.80 1.06 232 005 <0.05
S11 (122RG123) 033 0.62 224 001  <0.05
S12 (K1221) 1.44 1.22 3.12 006 <0.05
S13 (K141W) 6.51 7.81 193 0.21 0.383
S14 (F161H) 1.28 1.35 3.60 003 <005
S15 (K1221) 0.77 0.85 2.03 003 <005
S16 (T143M) 3335 1.78 330 0.m ND
S17 (T131N) 1.54 097 1.69 0.05 ND
S18 (11265) 1.33 093 1.83 003 <0.05
S19 (K122N/G145R) 1.07 0.62 2.07 0.05 ND
S20 (K122N/G145R) 2.03 0.71 8i9]] 0.11  <0.05
S21 (Q129H) 1.27 097 1.66 004 <005
S22 (11431 291 1.45 279 0.07 0.062
S23 (G145R) 201 0.98 1.71 0.08 ND
S24 (D144A) 2.10 0.85 1.43 003 <005
S$25(G130D) 1.85 1.07 220 009 <005
S26 (123RGT124) 0.35 0.48 2.87 002 <005
S27 (T1265/Q129H/M133L) ND ND 3.08 ND ND
S28 (Native G143R 9051/ ND ND 295 ND ND
0426)

The values in bold indicate negative results; ND, not tested owing to insufficient
sample volume.

HBsAg Quant A|2kO 2= 21737]| 2= 37170l 4] oF
S43/21, FAE 143%)F HIAAL F AoF 7t kA
o]7} QIATHP=0.0123).
A} AeFaAre] ATHE v|wsl HH ArchitectS A 9
Fgaokzj/\} 7& o] ootALE% %4§ ZFo] 7} §1213L(P=0.1466), E170%
A B et Ako)7k QItp=0.1296).

:
e g0

4) AN HiSet 2E KHEE 2
H2FHALe| UM E(Table 1, 2)

AN S % 1A B A B

Axlof et YIGAL A

502 19HAI AT 5
AAAF ATHE ATk 71 5 Architect HBsAg Qualll A|%fe. 2=
T238A10 A FAd, 7AANA &43(72/79, F3E 91.1%), Elecsys
HBsAgIL AJoF0 2= 4610l ¥4, 33801 5/d6/79, &
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A& 58.2%), ADVIA Centaur HBsAg A|2FO 2= 687 Aol A %
A, 11AAIIA 2468/79, FARAE 86.0%)S Hol, FAEL Ar-
chitect, Centaur, E1702] &0 & =9)th A A|eke] oFEL §-9
3k 2ko]7h QIQIEHP<0.000D). Abbott W2 == AAS A3t 3
Abo]l Azt AAE Ao R A|3Y3E Au}t oFAELS Centaur
(56/61, 91.8%), Architect (53/59, 89.8%), E170 (37/59, 62.7%)2] <=
OIRAAL Al AloF ko] &2 FrofRE Aol 7t QLITH(P<0.000D.
BN B F 81A F A RS2 TaAA AT 5
AAA IS GQItE 11 5 Architect HBsAg Quant A|QFo. 2=
S0HAINA eFA, 24dA|ON A S3(50/74, F/3E 675%), Elecsys
HBsAg Quant A|9FO &= 3674 4] oobH 387AANA 4
(36/74, 48.69%)& BT T Aok 7H0] P E-2 Holet 2to)7t 9
AEHP<0.0209).
AAA}; AFAAS v|ws)] B ArchitectS AA)(72/79, oF
AE 911% R AZFHAGC0/74, FE 675%) 72| FEl=
oJgt zto|7} UIL(P=0.0008), E170= AA46/79, FAE
58.2%) W AFHAH30/74, /I E 48.6%) 1H] /IOl ol &
o7+ GIATHP=0.3053).
A=A Hz PdES A EH, Abbott Al A=
A 2] 7 FAE-2 Architect 975%, Centaur 75%, E170 575% <=
0|91, Roche Al 23] 7-$- FJE-2 E170 100%, Ar-
chitect 100%, Centaur 92.3% 402121, Siemens A& A&
A9 739 FAE-2 Centaur 100%, Architect 76.9%, E170 38.4% <=
o2 Ueht Ahaje] Ao 2 AARs A9 SpiEo] 7 gky
EFARS] 70 LrokrH(Table 1),

nll
BRI 215t Glo] FAGUL] EAE H2ks| AALHE A
© 3] 715t Byt ohjel, Z4o] Qi B S-S AEstol 7
9L v dols Zaseh Sujlse) B e Euge
Py ol SES Gl A 97} Bot ShelH ol gEE A
oFEe| ERGUUA Ao UIES B/1e Bt nk
BR7Igo] Hhlslo] gl Kol vox%xu ¥lol7} ot
s AolLhulliT], T FREE WA BIE BRI o]
212 3 0] B/ A4 WSS SIS presolo,
FUGHL 1% WA 71014) F HBIGE ol W ol
AP EAES] WA oI, 12], 3717 Fokolei A
ol S0l MAISHE FYEAGAAL] AN Sl 9

ok @) ol
o] HBVElAlo] A=)
wole] BlE7t S71el e

Holo] A2kt S E2 A7| oL et ¢
un/qgm
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A= 19849 SR FARG 0] ARHE ) 13A] o]} ool K] Tt
4 Ba7IRde] G482 63T MHRHO] -2 T8vgion
199990li= BE7FA2] 52 096%2 Hojl ¥hd MHRS] ¥
o] FHHE-0 231% % 751t A A} QleHis]. $-2u
ok Al g A1) S71o] et kg BRTiele] G4ES st
I QLoH19], ‘@’ A7) WMol 214% 2 Efo|ghol|Ae] ¢t} u)
SZSHA| LHERTH20).

SALE ol 22 & 2747] ofulieAl A2 1241474 Afolo]
A WPAlEaL E8] olu| 1 AbAY 14580l A glycine©] arginine © 2
2|3}=]= G145R Ho|2H21] 1449 9] aspartate”} alanine &2 |3}

5| DI44A Hol7} 714 el Py RohRal weba o 2719k vt
Sl TRl ot 7)22] HBsAgAAPES of2idh vl

u|Holof o3 7 Al 1A AkE B 4= gl

£ Aol ofERt HE Hebsto] WIS wolal
o] HE&S AL 22 Il A|ofE ARE-8to] HARS AlaYst
9tk Architect HBsAg Qual12] 79 CMIAS ¥2|& &} 3238}
A= 2718 G2, Az ‘I:F Y U2 =25
= AHgshetl ZEPAR Vie] SEEFA, 2TFA= 1719
2SS 29 Architect HBsAg Quahtanveoﬂ H|sl B4 w7k
T 9 GI45R, D144A AZE-50] 7HAE 9.2 T123A 7&%%0] =
7F=]RIek Elecsys HBsAg I 2] 7-9- ECLIAE 2] = dlal L&k
2 210 FEEA, 2EA = FEEFAIE AHESt=T 28
FA R o] G2, AFFAR o] FEEFAE 2H
Elecsys HBsAgO]| ®]3l] £-4] W171=7} 0.1 TU/mLof|A] 0.025 TU/mL
2 7JA1E%Ic) ADVIA Centaur HBsAg®] 7-9-oll = CLIAS Y2
shal x2Sz 3700 HEEA, AdFAE 2700 HEEY
A AHgskal £A 2 =71 0.021 TU/mLo|A] 0.018 U/mLE &
/K]—E]th—

o]} 20 7k A} AJofe] 4] ol ol sl o) =] v
2o 2 Aol BAAALY AR FAARR U TolAE
o A FAES 3AF TH [FI7E Aol U] Rjtth(p=
0.4903). olo]l A} 75 T st A 5 SelA A
TE AlRYsHA 2)9] Bhoe] 7hsd Ao ' AZE o] A3t A
& F7tsto] Hek HARS AlRYsl Bt 1L AT} 3Ak= AL
Aset QA SN 7 58 FES Holal BRAf Al
oAM= Aafghe] Wol Zfo|5 HATHP<0.000D). ofF % 22 ¢
Z|e] SAHIANE A=A E AlSTt At HE HE At
Zpol7k Uz olfr= A=A 7B A=Al whet A A
©] HBsAg®} %20 & 2}o]7} Q) 7o) aL, T3k zzFo] A} A]

o= G5 AR epiopors T2 7] 1
EITh webA HAM s 87 Al A=HEAIE ©]
a5

83He 2 A% oon] Fhsshe Be o) 3 AR He
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AL} FeFaAre] A ES v|wsl| WM, Architect HBsAg
Qualll FAE(95%)-2 Architect HBsAg Quant QA E-45%) T}
A3 3 %—E]—(P 0.0019). ol Aih= YA B e
T HAE dEshetl 23S 7L et v, AR A
B ANE 34 Akt 28 T eER R w4
Aol miztataL Alste HA ol el P8 —?‘—EH@' Sl
o= FHEY A AFHANE AR

o, HBsAg AIR-ZAL Aloll= AR & o@ AL E et
gt ANE 25T 4 & A0 = 7|dEch

ESF Abet[xH—J‘H iﬂ'é‘ - °. S (lower) e X‘HS)’]' == =
(higher) A & &35} ZF AFO] OFAJE-S- v wal B Architect

L ko en AR)oA] 95%, =& = FHA|ol|A] 100%, E170-2 Y

S er AAof|A 45%, =& = AAo A 70%, Centaur XP= L
2 55 HANA 70%, =2 5= AAOA 80%= W2 5= AA|
Hop 52 5= AAlolA FECl 76k 3ol itk ol
83 oA AEo] Y ARl HEe] HA] g A
A= e 2w 20744 S Architect 10744, E170-2 474A417F 9L
a1, =2 =% 2074 £ Architect 274, E170-2 Iich upa)
A ik AHONHE 27} WS e o B BE7}

>

=

A AN A L AL 7] o
2 o)k Aol GThP=03053). o) Az HAZIE
Ay 2 g = AbbotA] 23 AAe] 427 7H4F WAl Roche A

o) A A ATHE e 4 9 A0 S8 4 ork
A% g

3 @A) 47k A ol E109) A4 9 At opiEol
CHE 24 ) Usto.mE o] 1|5 ulmsts 2 4]
ore Ao 2 yiehc
7} Aol A BE AzERle] 44 AuhE B g 100

$/CO mgte] of ¥ HAlo| B2 FAMo| S AE3IA| Zkith|

Ho}p Fe7h wobd HEHA goke 7He = A4S 4= vk &
5] ZF APEE AL ghol thar Aoljh A HolA[t Cen-
taur HBsAgollA] &2 A4} gol 7Hd A Utk (Table 3-5).
ol EEFA = 27119 FEZE2FAHE AHE-Sh= THE Alof 2
Centaur HBsAg+= 37119] HEEA| & A-g8l7| fliEo 2 4%
ok 3 2 AASO] e AR e UfEofl sk S
o|e} F-ksHA Unk ghAte] Ao A = T Fe o] Y/ AAIelA]
= 4 AR AREAR S YA o] WEE I

HBsAg o] 7%5}4] S HBY 2ghg 52 4= Qlov}, 2
QA7 A} el e ALgEE 919) 4] Ahu|e} Aloke] 49 5
Qo] whilo] 8BTS e R S v Ao Aol S
s0]X] 9otk ko HBsAgiole] &} ool thet Hel
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