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Potential of immunoassay with effective pretreatment process
Katsumi Aoyagi

Summary In biological fluid samples, it contains not only free target antigens, but also various
complexes such as complexes of target antigens and antibodies, and target antigens in virus
particles. It have been reported that use a simple specimen-pretreatment process to extract the
target antigen in these complexes effectively. This combination of immunoassay with an effective
specimen-pretreatment process has been introduced as the ‘immunoassay for total antigen
including complex via pretreatment (iTACT) method, and has a significant potential to
demonstrate new clinical utility and reduce various pitfalls of immunoassay, especially in
autoimmune disease and infectious disease. At first, in immunoassays for host antigen such as
thyroglobulin (Tg), there are known interferences by endogenous autoantibodies to host antigen.
An application of iTACT for autoimmune disease, a novel immunoassay for Tg was developed
without the interference of the autoantibody to Tg (TgAb) by introducing an automated iTACT.
For infectious diseases, we developed sensitive immunoassays for hepatitis B virus surface antigen
(HBsAg) and hepatitis C virus core antigen (HCVcAg) with high clinical utilities. By introducing
iTACT in each immunoassay, various specific interference substances can be inactivated, and the
target antigen can be released from complex. The combination of immunoassay and pretreatment
process can cover the many disadvantages of conventional immunoassay compared to nucleic acid
amplification testing or LC-MS/MS analysis, and can be applied to other target antigens with the

potential for new clinical utility and reducing the pitfalls in routine testing.

Key words: immunoassay, iTACT, pretreatment, thyroglobulin, hepatitis B virus surface antigen,
hepatitis C virus core antigen
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Years after HBsAg turned negative by HISCL HBsAg assay

Markers -1 0 1 2 3 4 5 6 7 8 9 10 1"

A Patient1 HBsAg I
HBsAb - + + o+
B patient3 HBsAg MMEEEEERC 1 ]
HBsAb - + + 4+ +
Patient4 HBsAg IR I S R
HBsAb . - - - - - - - - - -
C  patient10 HBsAg IEEEEEREEREEAMMC T 1
HBsAb - - - - - + + -
Patient 11 HBsAg IO
HBsAb - + + + + + + + + + + + +
Patient 12 HBsAg  IEEEETITIONTIINC I JITIC QI
HBsAb - - + + + + + + + + + + +

Il Positive by iTACT-HBsAg, Lumipulse HBsAg-HQ, and HISCL HBsAg assays

EEER Positive by iTACT-HBsAg and Lumipulse HBsAg-HQ assays but negative by HISCL HBsAg assay
[ Positive by iTACT-HBsAg assay but negative by Lumipulse HBsAg-HQ and HISCL HBsAg assays
[] Negative by all three assays

Fig. 5 3fEDOHBsAgHIEDE: % 72 B 7 + 0 —7 v FIEB ORI 72 FRARFE

HISCL HBsAg CREMAL L7282 0R A >~ b & L CRES L, WKIEM7r0—7 v 7&
72, 3fE OHBsAgHl %€ #: (HISCL HBsAg. Lumipulse HBsAg-HQ. iTACT-HBsAg) (2 & %
HEAARIC XD G L7z U8 £ D 5 IH)

Group A: 3HIEHEILE U AR A » b CTRMAL L 7 > 72IEFIRE. Group B: HISCL HBsAgA G2 &
PEHE & 7 ). RIZ (A |2 Lumipulse HBsAg-HQ & iTACT-HBsAg?' [ 1t C & - 72 i Bl B
Group C: HISCL HBsAg & Lumipulse HBsAg-HQA &M )72 & 7% 1) . iTACT-HBsAg®D & 2351k

TdH - 72 FEBIRE

Bikfbz o S L7286, ERIEHBsAgE kAL &
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YoNEZ L ORE BIET) T~ TR S R R
B L ONERRAL, B REREAL - 2 MR 2
SN B REEIHIE] - LR R AT o oA
(2. HBVO FHEHEALDSE U, EEL LR 3w
CEDHMBEBEINTWAEY W, 2D L) %RHBV
FHEMEALD Y 2 7 KHIZ . iTACT-HBsAghdr
WERELREDSTTREL EZ SN D,

3. iTACT% M\ 72CHIF 957 A )V A 2 7 il
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4 RA99,5005 3 O — AREHRNA (+) 2 b D7
FETANVATH Y, FIZMEKGE, At
RIERZ B L 72t S b L. FFmZs,
WFE~NERBATT 5 720, HCV e D B 25k
ATV, HCVHERR OBV EIE L 72 5 JT4F
DOHCVIEWEOBSEIZHE T L, FEAL
DOHCVEHHE 12 B\ T, HCVHER 2SI fE & 7%
S TETBH, HCVIEEREOH W EIFR 2o &
) RIGREOMRE=F ) Y ITHPRELE R D,

HCVE et gr & LTl FIZHCVAbMI AL %
HCV-RNAMTE, B & HCVARIE S H W 5 L
TWEY, Eeth, TORIUREZ S &%

- 121 -



SR /I

W 2 A4 > FYEY 4 K (window period)
EIFIEI S HS, HCVAbIRES T & 1LIEHI70 ~ 80
HBAETET % D124 L C. HCV-RNAXHCVAg
A Cld, 20 ~30H & R& CHEHET A 2 &N
THETH 5110,

HCVAbMEES1X, fiffEC T A T+ b %W )SHCV
EGe & BB O FI B>, HCV &G O i
TR, BIMNEFEE=5 ) v I~ Op LR

IZH#ETH 5. — 7. HCV-RNAMAT (375 &
FEC. EYeE OIREILIRE, BT =5 ) /I
R TH LA, TAMHEL, HEBEIE
W EORELHD, Fizo ~%) v OpBiE
ZAFR T MR RAER B L Befkon >~
B 2 TRRE I T ICERILETH D,
HCVAgh % 12, HCV® 2 7 #1 5 (HCVcAg)
ZWESTLHOT, ETIA ML, MR

PRAFZENMES 8 W, R OWEILIR, (5%
TS5 XTI %xﬁ%ﬁ’]“(%é ERCRAA)

HCV-RNA L SV O @R BEAL DS S IR S 1L 5.
2) iTACT-HCVcAgll5EFE D BI%E
HCVcAg % IET 5 720121, RhFA 70 gl
HEORIEPRKE REMRY 7T L —7 AV -t 7%
%o HCVEL T-1Z. ZDH LT /) A TH D
RNAZHCVcAgn e ) &, RNALILIZX 7 L
TX ¥ 7Y REREL, TrNu—THEDZ
DFEDLY ORI L T3 (Fig. 6), I
TOHCVIZ. very low density lipoprotein (VLDL)
RED) KR VN7 R, Y DOwindow
period AFf IZ S HCVAbA A S, Pl > X

/ A DHCV \
HCVcAg

o A

—THMEEEAE LTV E EEZLNT VD,
M izid. fioHCVAbE L CHta 7 ik JE
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D F D, HCVcAgx it - Ml T 5 729121
TREOEN & RIS 2 LEWD D Do
@O VLDLXHCVAL T % ZhH A2 fliE+ 5 2 &
@ [EIZX 27 LA F v 7Y FOB#E ERNA
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AT 52 EDEETH D . HBsAgDO A 1L,
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HORSEIZIE. ZN5ITz, X7 t¥Fy T
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DPENDFEEMEIZIH LT %o Fig. 712SDS%

72 AL O R EE O B % 7R L 72, Fig.
7-ATlx. SBEIOHCVAbRG IR OHCVeAgH
EEROBTEDS, R S: & iR L <, ALBREE
FRHIHEWEHEEZRL T ZEDRENTW
%o [AEFIZ, BfRFobia 7 RO I iITET
LTWwE&E, 56 COEMBTIEA v A+ 7 EXRG
F MR L 72 (Fig. 7-B)o 2 F 0, ARujALHk:
12 & o T, HCVAL T- OB, RNA L O A
FE . FRECHEE & 7 5 L hta 7 fufk
AAREEAL S, B CHCVeAgDllE {47
HEJE 3 fmol/L (0.2 mU/mL) | 25T g & 72 o 726
MR OPCRAXHE & 745 720 P PR 28 & 3 W AR B
(R=0.846) %/~ L. Jil 2 TK & % genotypel 7
LRROLN D572,

[ £k 72 SDS + 2B & F W 72 B LB 1
HB 2 7 B# ST (HBerAg) MIEHEIZ D I0H &
N TB Y, Daneki % & LHBVE HEAL 1 % B
1, HBV-DNA& X7 L4 % v 73 FEHK
L T\ AHBcAg%x #EHEAL L. [ B 12 M o
HBeAb, HBcAb &\ o 72 HUk & R b3 5 =
L2 X ), HBVHI R OHBeAg. p22cr. HBcAg
ZRBFICHEL I 20D TH D,

3) iTACT-HCVcAgilll 5E ¥ D i Hi

SDS + BB T & F W - BT LB 3 S i s A T
LAPVEETH L7200, EEHEILE HED 3 72
DI & D KIRTdH 537 T TL05- L o Fif L
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Tu 2 AHFEE S, 2 HBHCVAgRIEHIE
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WZH SN TW5,

Al L7z &9 12, B ZHCVIB RS D&
il X ), HCVIEEE OEHFMEE=5 1) ~
TOWEEE 72 B HCVeAgaTEIx, fER <
HHRE=S )V 7OSURET, SO, I A b
. BRRGZEED BV R EV—F VT L
LT L OFEDD DY, HCV-RNA L O ffiv
S EREDLEBOS SR LEANMAES N
5o

V. 1&{FELEEZ RV
REAEEDSEDER

Db & 912, il m @ i L 7 o
A &R AANTZTACTIE . S HIER RPTE D
SR, BXOELDOEY b7+ — VO EE
ZUF P, B THEAE SNz —h — i
DIFTE. ROHHOBRERELZ R L7z &
WX RPUR O b DHRNEF# AL, €y
b7 F — VARG & & T ERR A Ao R KL%
NHoHEIT T NOMLNEETH D,

MRARRTALER R X, SEBlE kDAt Cd B
V=V TH D, BERMEIRRA L, MR r S
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A REEERCm R ER O~ = 2 7 VIEOH
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7 HCVAbRG MR Z 72, HCV 3 7 HUEGIERE IS B 4 BB o8 CCikis Ly

M) . 5B OHCVAbR MR (Bifk13, 16, 44, 50, 57) % H\VCHeEt, A) BIALEIIRREIC &
AHHCV I 7HUE O GIENYE, B) BIALEIEE IC X 2HCV I 7HUKMN. s/co=1.0% % v b F

T & E

- 123 -



SR /I

WEEFCTIThb LTz, FHELY AT 40
F%E. 2 L CHEHIE - Ml —fe %o
TEHE LY AT LA TS, BEOHEE
B, B SWIZ X o THE £ 2 B LEE R
ERWETH), A704 FRIVEYZEDIE
& X BB THIRIZOWTIE, iRy vo8
7 TAE % duls & L 72 Pl y i 1 7 mir AL B T A%
B, HEONPWEE &b, RIEOTeR & D
ERTFOWEI. Bex BB 72 & 05T
SRMEDEE L, TuF T —YUHIc ks 8 v
N7 WAL, ¥ =7y MR AUk
12 & 2 Affinitydli H B RS LETH Y. 0%
LC-MSMS7% E Do Hrikas THIETTRE & 7 %o
COLZEBDO AT v TOMGE% 1531247 9 g
PEASH V. FRICHUERIC X 2 Affinity i H B R 1
F STRIBMELEDICH TH 5o ZOPURRS
LI OWGEE % £ 60 72 e b AT 12 £ % mii
L, BRSOV ROBEREMEICRE I
WBEE 25, UEoX )1 MR ET LB L,
EMNEL D GO, ke RIEBOR L D07
P K0 ) % HR R R AT B 720 DMl E T
SYoME Fhit) TETHH ., SO
W LS LEELHEMTH S,

MBI LB & I 72 S0 2 o 3 1
INETICL WL ODDIEH T, BB
BILE TAEDSBHIS ST B, B AL, TERERAY
EETIL, BICHMILC & ) ERES Y vy
BaMsd, HEMRe S 5 R TAE DS
PETHHY, ¥¥ I UBIR2EIEEIZBVWTYH,
Wk % K EEALF b ) w7 4 & R ITH] TR L
(Non-boili#:) %47\, 7 »AbH ) 7 2800
TS V37 THAHNT Y ATINT I VRN
TNy U S & D FLE TR LB
END3 TS (LR 2 R 09 A 5T
LS FERHICRERAEEORE LAY v T
HDHIAA MR HEE S IZ Lo T, V=T
YL LTHWONRTWA, IS DIHE I,
FEMEEOE v b7+ — VDO FHUE
KT 286 % 2787 (Table 1) 1253 S,
FHEM E W23 LR BRE T 5 o

—J5. B & o TIXBASS SRR LEL T LA
WL SNTWIZDS, TOBROBEI L.,
HE R O RS AR AN o TR & - ChipLE
TREIAZEE 20 L0 EERRAEREl R
ENTW5D, 25-0HY ¥ 3 VDllERIEIZ, ¥

o A

% I VDEMIMTTE Y 2 VDAY N2 g
ERREICRES LTV A ORI EE L &
. WHRIAGIE I, 7 b= MU ViR
A EE Vo 2 22 TOVEEIS X B RTLE A
HAWHNTE, EFTIEm O 7 &R
SrE BT TR % & A 72 R E e, X5
ICE ¥ I UDEES Y v ST DD OIREEL R
UG % FFEICAT ) S HE S, V—TF ViR
HETHHEN TV DY,

LAl L 72 HTACTO B 13, Bk o BEmR
R25-O0HE % I VDD & ) RSP ICx T %
FEIKES 5 T B S OEREE TR B
MHRA ¥ MDD 5o PURPUED X 9 7 bd[E
RREET O AW % NEHALT 2 & FIFIZHT
JE % 5l S BN, FOREWITE— DR
L7723, HerDBFIZL T, TBEONRE
WX o TEMEEZ L 2LDTH B, TD720,
W) 7 E QTR H—b S 7oL ny LB
THHESE2 2 L, FEMICHEETH 5. T
AT 20X ) G hE L) Mk~ k
Ny r A&, & RREOY YT H BE S
N7, IRE. Bl LR L oS iRER
bH, BEICE ) INST MY vy AL R
WA 2T D720, FORELR L L3R
VETH D, A< ) v 7 20EEE KE L
WU 270D SRS % L, R TR
AR, AL AT 2 & TH B A B
HED & 9 % EIREALD L ERIE D OWA I, A
UL D ERERT2ELCRELRTA) v ek

o AMFEE LB X, MEOAFRERIR
BOE=ZS) 7 BIHERA T ) —= 2 T RWE
BFEE=F ) Y 7BV, L) ERELUE
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EORBELREL B, INHDEERE
FrC & ZiTACTHAM A SEAEE TH 5,

SR DITACT % il 72 a2 HlE O & L
Tl MARRATRLELE AT R S I 72 i B 56 O 8 5
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BEICZ D S D . DO IR AL S 7 TE
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