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ARSI AR HS WAL B 0 25 Bl 4% 0 T O 2R, R4 Tk
T BT AR AL 23 3 I H X R AT 1 HANT B9800 Bk 10 HAL JEK 3111
BEAL AR, 3E$% T LA A/CK/HK/Yu22/02 (HSN1) A ERISE 14 BRACR MR bRAE N
PUHS WAL BAHUAL B I S 5, B3R T 476 thbt HS WAL MM Bk g, Jf
LR A BT PR ST T 485 o X T I AR A2 a0 R 1 B T IR s (1
fiili o

BT BRI, ABFTORELD RPN PR RRE T 4 BRRPT (1A6.
13H8. 2F10 M1 6B7) WHlliL T —Fhs e PER IIHSNT 85 2 7 L5 2R U
Pogis WA, gor TEUREM AR T8, FE AT T BRI e P4l
I R VPl 45 W], HS-Dotf 155 7300 75 A I R B 100% (85/85), stk
1 100% (61/61); FrMIIAFRA RIBEE N 77.3% (92/119), R A 99.2%
(20/2527). H5-DotXfHSN1 Jji # 55 F2 I KR T BRZIAH T 4x 1079 35 % I
(4x106~5x%108), 31 R AEEL L B2 WA FQuick Vue A+B1H 25 1
Lk 5 b —Fh R R0 2 Wk Directigenik 7l 8 5. R4 FIK, H5-DotH
AIAF AT IIPERE,  RefE R L Bt 1 e P 5 2L
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Abstract

H5N1 subtype avian influenza began to attack the southeastern Asia since late
2003, and recently spread to Europe and Africa by the migratory birds. It caused fatal
disease on avian and human. Long inspect results indicate that HSN1 subtype avian
influenza virus may become the candidate for the next pandemic influenza because of
its quick variation, causing fatal disease, and infecting human. Presently, the big
problem is the lack of rapid diagnostic tests for influenza. The existing diagnostic
methods can not meet the needs of monitoring the influenza epidemic situation. The
purpose of this research is to develop a new rapid antigen detection test for HA of
H5NI1 avian influenza virus. Also, comprehensive evaluation will be done.

Our lab has a great deal of experience in H5S McAbs preparation. With the help
of phylogenetic analysis of HSN1 virus isolated from southeastern Asia recently, we
know the evolution genesis of the HA1l gene in HS5NI, then choose the high
pathogenic strain “A/Ck/HK/Yu22/02” as the main immunogen for H5 McAbs
preparation. At last, we get 476 H5 McAbs. and characterization of all the HS McAbs
was done. All of these work lay the solid groundwork for diagnostics development.

Four McAbs (1A6, 13HS8, 2F10, 6B7) were choosed from the panel of H5
McAbs to establish a new rapid antigen detection test for HA of HS5NI avian
influenza virus(H5-Dot) and its manufacturing technique. To evaluate the detection
capability of H5-Dot, much work had been done. Results showed that both the
sensitivity (85/85) and specificity (61/61) for virus strains in the allantoic fluid were
100%; the sensitivity and specificity for field samples was 77.3% (92/119) and 99.2%
(20/2527). The detect limit of HSN1 virus strains in the allantoic fluid was
4x10"copies (4x10°~5x10%), analytical sensitivity was 25 times higher than QuickVue
A+B, and 8 times higher than Directigen. These results suggest that H5-Dot is an
acceptable detection test, and can play an important role on monitoring the influenza

epidemic situation.

Keywords: H5SN1; McAb; rapid detection
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B (Avian Influenza, AD JEERATHEE WRIFK, J&—Fh i & e
RGN I B E R B BOIEVEAL Yoy, A B B B2 Jm e AR ZUNEAL i . BT
AT 2P R & REF R e,

AR BN B BB PR 2250, TR B R o 25 43 A i BUR E (HPAIV)
KB TE (LPATV) FIIEEUHRYE (NPATV) — K. NPAIV A4 5] Gk,
AR G5 1) B AR A 7= AR BEH LR LPATV Rl &3 B P i IR, e
W PRERE N, WMILEAIET; I HPALV AR R FIAE T %05

[ 1997 A 1 UOR AR m BUn B USRI SR HSNT BONJE T b S, 1500
BRI N A A e AT B . 2003 FE A4S, =20 HEHSNT & g 8 A AR
P SV M DX T BRI . AR AR AR X R RAT, AMUERE X SR LS
S ERB, T HIE AN R A0 45 S0 Ao 18] B o BB N BOE A, 3 e
BRAE S RLRD,

H5N U 288 AR EO% 2 (Influenza A Virus) ,  BAT FFRNRBOR 2 10 9T

Rk
—. PERRmEEYEET
1. RENSESwA

TUBIR T 8 IE R R R (Orthomyxoviridae), JUBOHRTEE, AA ELIR IR FR5E
T RNAW B . MR EEZEE (NP FZEFEE (MS) BFdulith & HE R
PEMIASTRI T L 0 . s PRI 0O, e PR RS S e b, i I 2K
BRI SILEW IS, ATz ORRIERAR RS, JRAT
MANERECR L AR R, BEORmAT. SRR E s — B LT AL,
MR FH AR RER B LB R (HA) A2 IREE (NAD BT A R
53k 16 ANHIEALAT 9 ANIERL, HS WAL R I n) 5 | o Bowi v g a7,

XTI BN BT B IR, ARl ) i A4 Ve HL e B I A b ARG B ) (A
B. O =t (W, 4. W) AEFERIE (AN, AIAEE) /57 B M R F 5100
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BUAEAR, On T F R I B 100 7 SR ST B HA I NA SRR W AEdE 5 N . Bt
— BT 2002 FEAETHE N 73 B A3 2 1K) FH AR BOR BE r BAR YU22 IR FRAE fi 44 B
% A/HongKong/YU22/2002(H5N1).

2. eSS SN

WFEW, BN REIZ A (HA, NA, M1 FIM2) LURIR 35 BTG )
T S5 G0 FRHS B JIURE P T 25 2 S R HE AT A5 35 (0 S iU 01O AR 25 1) A
B LRE, WL SRR RIS M B AAR R, XA P RRI S 1, 1 A AR
B F R T AT Bl ST Z TR A R, D EE A R e
FRIR, HARZ 0 80~120nm'l,

PR 37 S B UKL 3 B F B RAZ A 7 W 8 23 ALt , BRI AT VF 2 B 2
FTHAFINAZL BT R )58 (Spike) , KL k12~ 14nm™ . 2 |
s =R (HAL NAFIM2) o SEREfAbin iy, wl ok o . RIRAIJE
BRI =2 RIGER MR IR, Horp E oy AR, 2847 /D 1 ] A
WG, ok ETE R g R R, L rp B R TR RO 2 T HAFINA 1) 20 58 H B 1
R, RS T LR TR R R A 2t TR R — 2 R TR T (MDD
N TREO S IRTOSUZBEZ W, 54 PONUZ IR IR R % 44, RR A,
EHNGACHE, (EYERF RS e etk Bl AR

JRTE AR O R A PSR, R AR Ak (RNPs,
ribonucleoproteins) 2 /%. RNPs[FIZH 2 HAMHZ H E ISR TEIRRNATE B,
PUFhEE P DAINPER I, 754h = FlERNAZ Rl (PB1. PB2. PA) . RNPs
IR A% R A E T 75 (R IR R P I R R 4RNA, 7EH . S8R 7P A8

AT A T R ) AT TN B
3. AA G R ERFEAREMABES
3.1. AR RR SR AN

FHRD O 75 T IE R F R, TR RS, JLIENALh 8 44k, gk
i1 X RNAFBEAL . 1X 8 N B2 /D gmtid 10 AR aEEE A, B 8 45085 1 (PB2.

PBl. PA. HA. NP. NA. MIl. M2) FIPADAELERI R (NS1 FINS2), H#E
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STFEI/NHET, 8 ZILRIA 5 Fr B 1~8, Horp by 7 F1 4 B 8 S 4w b0 W fh ik
1, Z25AMI. M2 FINST. NS2°, i 1—1 fis.

B 1—1 R B RURL O S AR

Fig.1-1 Structure of the influenza virus particle
From: Am J Health-Syst pharm.2007; 64:149-65.

3.2 R RRmEEEEREH

FH AR L g B A A A 2 /D i 10 AR o Mo, 1f 5% 3 (Hemagglutinin, HA)
JETIRUEEER 1, 2 B I 1) E BRI S A), 1o 1 I B A 2 J e A v b G
Ve P45 M2F (Neuraminidase, NA) J& T~ 1T BUREER 11, 2 M0 B 75 JE M)
R G — ALY, FLNRE AR R RURL T 4 sz & BRI >k, LR T
B TAUR T BT A — DAL . Z 5 AN (PB2, PB1 MIPA) 15 EEmRNA
(LS I . R (Nucleocapsid, NP) 709k Rk A AL 0% . S M
YUE TR ERF T A AR . B (Matrix Protein) 1M1 4R FHTET
YEFpR RIS, PRI I A 7o M AE L A1 i J5 S RNPs &5 & T4z ik, M2 1
VEHIZE TP HA S B 35 IS (PHIAES . AE45 IR (NS1, NS2) JRAI
T BE I T X RNPs (1 HHAZ IS A OC, R FZM R 1, JI5MNST b nfE
e SO R0 B S 1) T s AR oA, LB R SR T R 0 1R ) AR AL R
(0718300 T 3= A A P Ffopl 2 1 ——HARINA.
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3.2.1. M#E%FE (Hemagglutinin, HA)

HAGE 7 Beag i i, A2 U B 28 1) 5 BRI e oy, s i dm 2211
RMPUR, wTFHERYPEDUA LA™, & MR m i s sy, B T4k
s R AR 1 = B2 T R . HAE BRI P B o RS A o AR s i 65 309
J7 A G AER .

HA)— WA AN SR, 73 A5 S Ik Ok, B X A A X 3
{5 5 IR THAR) Z 80, 29 16N Bk 2R IR 41 . HASR 1 LARRIR [l = 28 1
(iR TR EER I W =gegii i (B1—2) WEH, HAEAW 4
PRER T BRI S AR I BE B . B NHAZE HTHATNTHA2 P AT 5 22
I BE R K . HATZUA 3244 UL, 1l — S8 A PAT TR BT 8 44 B RAR K8 5
EAT S ARG A A 5N B UR P8 5 . HAL L 32K 45 45 A7 5 A5 AN ) 1 32 40 g
AR RS R g Ay, e s T RE s HA2Z 222N EUE R,
OTHAL R BRALBPIR S 4y, 2 25 R0 M I il 75 (1) T 2047 . HA R (A
VBRI A A A0 M IR e s 2R K AR BT AR . TTHARETS B K A HATFIHA2 2
T3 1 SR L A0 M I S TR A A, R Y E I EE O ) S IR R R

VI IR G FR REHA SRS S A i E RSN b N R 1) 52
ZIRAHEAE G 0 o R B HA L2 AAGE A 7 25 0 45 R0 S R TR 2 1 e
PER TR B B W A 2 AR PR, — R RV R -a-2,3-N- S BE AR 4
IRV-FLBH(SA 0-2,3NeuAcGal), 55— P T ME IR PR 0-2,6-N- £ Bl A 28 1 1R - FLKH
(SA a-2,6NeuAcGal). —fIEHL T, BB L S “SA 0-2,3NeuAcGal”
AR, XM AR 2 WT BRI A s T R S S 4 G LT AT
WZEAN A 1) “SA a-2,6NeuAcGal” AP, LR N], MHA LIX3ZIkE: &
AL RS 226 A B AL TR IR AL R GInfW I %, TERL “SA 0-2,3NeuAcGal” FE5Z244; 4
A S A IR IR IE N LeulfIHi%, JER “SA 0-2,6NeuAcGal” FEZAK; iR iz
MR LR R EE Iy Met, WA AT “SA 0-2,3NeuAcGal” Fil “SA a-2,6NeuAcGal”
PR Z AR S AR . — RS OLT, BB R AR, JRIRIAE T8, 1
HAIZAZ WA T RETE 4 & NS AL &5, MR N .
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B1—2 MBI EREA (HA) H=4 51k

Fig.1-2 The crystal structure of HA of influenza virus
From: James Stevens, et al. Science, 2006; 312: 404-410.

3.2.2. #ZEF4EE (Neuraminidase, NA)

NA & B 6 gt ), tHSmearhi R ez —, 5 HA — Rk
T FF BRI GE, R TERORLI S AN R HIPUR . NA RESE KRR A i 1) WY
I, JLThBE AL RE E ORI TS £ A 2 i BRSO SR, BRI T2 AR 55
BTt — DA i . NA — R M iR a R MR R . AR IEIX . 253
FSKFERIL 4 At (B 1—=3). ARSI A [ NA FE A5 SRR
FIAE: SR TS NA BEEPE A by, VR e /K AR 4N i3 11 1R R e v
BEAE IR 1 N-CUBE SRR, i TR0 1 ISR AR, AR T 2R i 2 (1 %
JBC, ORI BE AR RS G 0 M) B PRI TORE ) A AR RS
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1N 1_swine_bwa_ 1945 46 PEMENCS 52
5 1_Hongkong_516_97 -4& FEP:
5V 2_chicken_Pennsylvania_1370_1983 50 [T PE KP | 56
2N 3_swine_Missouri_4296424_ 2008 55 vEnNEsof &1
HANS_grayteal_Australia_2_79 45 BaPBSND 51
HGNS mallard_Alberta_203 92 23 PsPENTR 0
HaVE_duck_Uezine_1_1963 42 NGIBNER 4

K 1—3 MEERE (NA) —RE4HnEE
Fig.1-3 The schematic diagram of neuraminidase. (A)Besides the labelled
domains (TM, transmembrane), grey lollipops indicate known and putative
glycosylation sites and the red lollipop marks the conserved cysteine shown in B.
(B) Representative alignment of the sequence environment of the conserved
cysteine C49 that could either serve for intermolecular disulfide bridges or as
palmitoylation site.
From: Sebastian Maurer-Stroh, et al. Biology Direct 2009; 4:18.
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P T e SR R A A5 B TR A IR LA e
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