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Development of rapid/convenient method
and test manual for avian influenza virus

mass—screening with the avian
postmortem ans stool samples
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< SUMMARY >

| \ D-02

Purpose&
Contents

- To develop a rapid/convenient method for the mass—screening of the avian
influenza viruses from the avian postmortem and stool samples by using
magnetic beads coupled with antibodies to Al viruses
- To develop a standard test manual for avian influenza detection by using
magnetic—purified real-time RT-PCR
e Main contents of the research are summarized as follows:
* Development of monoclonal antibodies against the recombinant HA antigens
* Development of magnetic beads coupled with mAb to capture Al viruses
from the test samples during the pre-processing procedure
* Development of prototype kit based on the standard detection manual

Results

- Procurement of influenza virus test samples: over 2000 samples were secured
from stools of migratory birds and nasal swabs of mammals

-  Comparative evaluations of Al virus detection methods between the
conventional egg—based test and magnetic bead-purified real-time RT-PCR test

- Establishment of a new Al virus detection method by using mAb-coupled
magnetic bead—purified real-time RT-PCR test procedure

- Development of optimized magnetic beads coupled to monoclonal antibodies
against the recombinant HA antigens to capture Al viruses from the samples in
the pre—processing stage

- Development of prototype kit based on the standard detection manual by using
magnetic bead—purified real-time RT-PCR test

Expected
Contribution

- Contribution to rapid/convenient detection of the avian influenza viruses from
the avian postmortem and stool samples by using magnetic beads coupled with
antibodies to Al viruses

- Saving pre-treatment times required for pre-processing of samples prior to
RT-PCR test, which enables to detect AI viruses effectively in the heavily
contaminated conditions

- Contribution to rapid/convenient detection of other animal viruses like FMDV
by application of the magnetic bead-based virus capturing concept

Key words

o mass screening|rapid-easy test standard .
avian influenza magenetic bead
method method manual




S A

==

{ Contents >

Summary Of the R&D project ................................................................. 12
Current status of intra-/inter—national R&D for the project - 12
Contents and the results of the research project s 13

Level of achieving the goals and contributions to the subject -51

Applications of the results of this research s, 54
Information Of Oversea‘s SCience_teCh. .............................................. 56
Security classification for the research achievements «eeeeeeeeeees 57
Research facility and equipments enrolled in NTIS «oeeeeeeeeeeennneenees 58
Safety measures implemented for performing the project = 59
Representative achievements for the project s, 60

. Miscellaneous things to CONSIder s 61

. References ..................................................................................................... 62



)

%t

Hr

12

2. wulle] 7T 9

1.

o

13

ol
54

ZJE

56

<
=

6. Aol e a2l atetr]

-07
e 58

8. 71387 EET TG KA

59
- 60

AN LA el

9.
10.

AN LA ] o

61
)

t')‘O]—

11. 71EkA}

7he) A

g

Dz

<HAH> AHA



1. d70ZaH2 7HR

D-03

=13
=

A= izl Z1RE G E A A E N

o]
=

I

Z

2

2 Hol

1, 33 PCR 7S 7]

(<))
2R

R4

A7}

Al 27h A

3L

=4 A

| vl A E7bol oA =

S

1-3. A7

s
A~
o
=
o
oH
—_
)A
o)
e
=
JI
= K
—_
N HL ‘HA_I
ﬁ o N
X =)
— N
<
M
™ =
= o ol
W o F
° T N %
IO B
e
oo KO
< JF o w
T
<M< ®
O O O O

=E

2. IR 71=712

D-04

o

F&3kE o] glont, & FAleh #Zol

|

7

urat

A g Tleel 7

%l-

A =

7o)

5ol 7]

multi-protein G

=
[l

oK
ojo

=,
10

<+
Bl

_10_



o

°©

Tl

9

D-05

ZE
= .g_-

A—]]

Gl
~
ﬂ 7o -
oo o X
o g w
© K _
Hin - "
T 7T =
as o i
% z X
X =0 =0 w %
Al = M N
A - <
o o " @ Ujo
% A ﬂwu = ar
o T - n_m._ (=) RO
TR :
il o -~ X ;
£r I3 SV B
I~ . ol
~ < T of ML )
o o ~ X B i
i u B K T z
~EX o = v = .2 Wi , &
i Lo w2 X a £5 g T
T T Hp T AR do = Y =
T G oy X oo X SR Al
J._U o 53 i ~° - ol < P ~d ﬂ:._ iy od
Be ‘E|_ 5 < o B W g N B o w& m
K W_ o U go Mo IH T Y ﬁrlu .§|L % Mw & “
—~ ~. = K
m mm = T Wm T N W Zuo
QLAHO aﬂmoLmanwra_.ux e
N _lﬂ Bjo * o %L = = % T o5 o
f 5 ©
o~ T L g e o oy
ﬂlEE uﬂLeﬁa_vmﬂ]mﬂﬁu : &
N = W N B oy -
-l o] %o B o) B i nE e o 3 =
BEdY 3BTl is
MER ﬂg%g%m}g R
1| ™A o < o %0 T < Nk j
5 B o % o b - o
=) | — o Hp M W or 0
o N <K x Mm 5
: — s E
* Axﬁag@
o el R
< —_ .
)

-1 -




2]

913

113 3} 7]
Fol 1861 A 9]

<)

2

°
=

g

CEE R P

o]
H

o
IT

eRE ASAA T

jo =
- =

L:

2014

e

R

67 A9<s =3

SERGERE

el A o

= f3 EA

1212 e

H}o

o] =
=

70

ATE o A

12

7

o
T

i

_12_



a92. wr1AAgA e A JIEFAA EEE 9%
H A 2 F]

o ZHAEW EAlste wpoly 29 &4 A4 @ 2ds WA s HHE AH A
o3 FEuAES AFste] EHS w3 FHEuAE 50% ¢ phosphate buffered
saline (PBS) # 50%¢] Glycerol®] Aoz thgat o] penicillin G (2x10° U/L),
polymyxin B (2x10° U/L), gentamicin (250 mg/L), nystatin (0.5x10° U/L), ofloxacin
HCI (60 mg/L), and Sulphamethoxazole 02 g/L) AES E3AA XﬂJ_O} L.

o tHE HA 7HAE 18618 S vE8 F71AANE s vEEA 2108 (F 20714) 7=
WARl FRkell HF st H}Olﬁ’\ <A FFE H7F 3 T %ﬂ%/\] 50% A A ek 50% 9]
PBS+100X Antibiotic & Antimycotic7} ¥3%E F 100ulEs T 29t HF3 &
37CoAA 724175t v kst vjeF & 94kl 50ulet 0.5% chicken RBC 50uls A=

4

HE-3-Al A Hemagglutination 455 743t A4 &2 545 &9g

a9 3. HAe =% HF 2 w9 T Hemagglutination assay

2 MBS A4 2 EEEL 37}

o YHo=m g9l ¥ HAAE ALe AFFAA ofF S FRlsty] f8] s dS gdHEo
Qiagen AFe] RNeasy Mini kitE AF&-3te] RNA extractions A3t
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Lyse Homogenize Bind Wash Use

RT-PCR, Northem

P ey hlﬂtﬁ"g; array
e’ technology,
RMase protection
assays, primer
extension
I 4 e vhele e RNAwE] B4 =

o ¥ RNAE universal primerg ©]&3}to] one-step RT-PCRE& 3%, One-step
RT PCR 7% 24+%, reverse transcription (50 °C for 30 min), Standard PCR (95

°C for 15 min, at 94 °C for 30s, at 56 °C for 30 s, and at 70 °C for Z2min
cycles), final elongation step at 72 °C for 7min ©]%, RT-PCRS AX 1
PCRAHE 2 electrophoresis® &9l % gel extractiond}®] sequencing®l ©]-&3}¢]

we F olgS dEd.

Gene Forward primer Reverse primer Expected
size [bp]
PB2 Ba-PB2-1: Ba-PB2-2341R: M+
TATTG GGG

PBI Bm-PR N 2341+
TATTCOTCTCAGGGAGCAARNGCAGGTA ATATCGT TATTAOTAGARACAAGGCATTT
PA Bm-PA-1: B=-PA-2233R: 2233429
ATATOOTCTOGTATTAGTAGARACAAGGTACTT
HA BE-N8-890R: 1778 + 29
ATKTCCTCTCGTATTAGTAGARACAAGGOTOTTTT
NP Be-NP-1565R: 1565 + 29
ATKNICCTCTCGTATTAGTAGARACAAGOGTATTTTT
NA Ba-NA-1413R: 1413+ 29
ATATGGTCTCOTATT
™M Be-M-10 1027 +29
ATATCSTCTCGTATTACTACAAACAAGOTAGTTTTT
NS Be-NS-890R: B+ 29
ATATCOTCTOGTATTAGTAGAAACAAGGGTGTTTT
} B}o] 2] 2~ universal primers
Cycling Step Temperature Time # Cycles
Reverse transcription 50°C 30 min 1 cycle
Initial PCR 95°C 15 min 1 cycle
Denaturation 94°C 30 sec
Annealing 56°C 30 sec 35 cycles
Extension 72°C 2 min
Final extension 72°C 10 min 1 cycle
Hold 4°C No limit

¥ 1. One-step RT PCR wH$ %4

for 35
=54

o,
-l |
ro
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% 6. RT-PCRF3 % electrophoresis&

o Hemagglutinatin assay 2

H

R

A5

>

-y

3}

- A¥YE BEUE VRS So=E

THHTHLE 92%2 W% (sensitivity) <F 95%2] Eo]% (specificity) &

HA PC

R Positive

Negative

Positive 35 90
Negative 3 1943
o AEE FHF HlolH s deAAIL FEFEA AHNS VW A48T
o] &3t7] Y3l 71xAA FH1A A7) A9 2 50% egg infectious dose 2F 50% tissue
culture infectious doses FA43te] EF3) 3F3 =

=A% A
[ox]

3L U;‘g:}i

=
AL =

3l A= ]_] 1)\9/] ey 1 - o A gl
7] &R ¥ ¥+ vpo]lE 29 w5 Realtime RT-PCR &% 34 g
fe) EDSC
R BRSO | VL 1O0EE - PES EEE:] 505
T extraction . Viraz 100EE — SB5 T Eigit PG
RMA sstraction @ Virgs 100p0 — SBE S6W2 3 43227 SO
BIE Swtraction | wiras WP SccdHURE ) SCHE ¢ T4l
833
BINA mottactinn:  wirs 1008 — JesdlSONT-T) e T 13485 A
BIY wrirachion | Ve 10058 — Juad S90N2-1] S0 3 1417
8.30
RMA sxtiachion | vines 100p@ — Jesd HEME-2) G008 1 1580 o
Fldks BRTTACTION | Walds TUDME — 353 mbitde-a) SUME 2 EE R+
8.35
Fedd, etraction | virue 10008 — 3ecal IGMD-Ty S8 3 1333 -
J|=g o|EmE ANK Fien RMA BYRrastion | Virus 10CEE = 38334 95 102 506 2 1432 ea
RMA mrachion s 100pF — ead A BE 1103 S0aE EETIES
[E45 0]
RIA SHINCHON | VArue 10URE — 3833 HA F5 10 010 2 R 2 a4
R awtraction -~ vines 1068 — Seadima an P8 e f 1314
B
RIE exirdclicer | waros 1008C — 3ecthin& 55 127} 50uF 2 153
833
KidG ORTRICHON | \EFas TR3EE  d00diAA Sh 0 1) B 2 ErETe
8.56
Fred exliacbions . wbias 10058 — Jeccf A& roblS Sl 1 1552
83T
Ve S acHon | ViTUs TUORE = eat 1B ThAD) S & TSEr
847
Prs, wmlisi bions s 10080 — andHA ol ST R 1323
244
=) A= RS = - ( 3 3 /
a9 7. ¥ vlolglx F =W (Egg infectious dose 50/ml vs. Cq value
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3. Immuno-magnetic separation®H S &3 AGHAE H7}

o ©EFE A - magnetic bead HFAE ol&3 HA IYik F== 2L real time
RT-PCR A&

o 539 HAst dAE AXWEA, 71EY Hpoly 2z HEO] ARESHE real time
RT-PCRel ®|ate] 4k FEAI7E2 100 @5, vlelgix= A= A= 10W o4

WA 21S FHE

uh B =

A}

7F 13 A

o Method: & 3F7F9 <AZFdA wlo] 3 2=[HINI1, cH3N2, Nasal Swab (CA04
- pathology group-d3)]& ©]&3to] & 37} WHO=E real time PCRS % 38)3star
Zk el 972 Blawsle] Magnetic mAbS o] 83 AEZU wlolgxe FHE
EelsgdS Festth. HINIZ cH3N2E= Aldold wjkste] w3 ulo]g|
AMEFol™, MV-pathology group-d3e] 749 wlolel~E 7IUd e HEH
7o 225 Y nasal swabe &3] &R wo]y~ AFZo|th. Hrhe] ARE-gH
37FA real time "H-S o7 2t

o RNA extraction Method : ®}o]l8] 2= 150 Z5FH Qiagen RNA mini kitE ©] 83}
50402] RNAZE extractionstal 3ld RNA < 4405 template® 3}9] real time
PCRS A3 slgdct. A}8E 7]EE bioline SensiFAST probe NO-ROD one-step
real time PCR 7]Eo|H, 3@ A|F2] 7| & T2EFS FYstA AHEsHath

o Magnetic mAb ©]-&: #Fo]lg] 2~ 15002t HFA1Z1 50ule] Magnetic mAbS &3

5, 303 37TCelA 500rpmS. 2 shakingsdl™ ®HSAZTE o] ¢ A& o] 83}

B E-mAbE 1A ¢ AZTHE A AL A PBS 50E Ho] =S

10:&7F 37TColA 500rpmo.= REGAZ T o] A o= XAdH|=-mAbsE 1A
T AzdS A A PBS 50uE Yl BAA1Z oS 40 real time PCRY
template= AF&3lo] {FAR FEHS Attt A8¥E 7]E=vbioline SensiFAST
probe NO-ROD one-step real time PCR 7]E¢°]™, real time PCR ZZEZ&
96Cel 537 FAlshe AAFES APA 5, o|FHY 7|E ZREZH TS
R e

o wHolg] A%k o] &(Virus only) @ HFol# 2~ 50l 3 4uE real time PCROY
Abg-3dt). ol ARE-3 PCR 7] E+ bioline SensiFAST probe NO*ROD one-step
real time PCR 7] E©°]H, real time PCR ZEEZS 96T 5827 FX3= FAS
AePAZl & o] ¢ RE V|E Z2EFI FAstA DSt

o YA dYxTY A4 Uz Fd diERdoezE 7|Ed gl® CA04 RNA

o o

sampleS ©]-&3}% o1

_16_




Result

Magnetic mAb

RNA extraction +Virus Virus
(+) () HINT | H3N2 | 7353l | g | pang | Pasal | gng | g | nasel
swab swab swab
cq 16.16 | 38.65 | 15.70 | 17.35 | 24.87 | 28.25 | 28.60 | 34.76 | 27.33 | 28.24 | -

. 22 A9

o Method: & 3F7F¢Y < °i7\} vo] 2] ~[HIN1, cH3N2, Nasal Swab(CA04-

pathology group-d3)1& °¢]-&3to] & 37FA WY 22 Real time PCRS z3)stal 7}
W ol od7kE wludte]  Magnetic mAbE o] €3 AMZY wlolyxo FE

o

ok

2ysds Felstgtt. HIN1Y cH3N2E Ao A wjokste] &R 3 nfoje] A~
A Zol  MV-pathology group-d32] 7A-$ Hfel¥ 25 7|Yy1e HFES F
7IYU3 1258 nasal swab2 F3 FHI wloly s~ A Zoltk. HIb ALE3H

37}A] real time PCR W& t}S-3 2t}

o FE AAY: AAYR wpolgAE EF 100v BAste] 37FA] el A 7
ARgE wtolY 2 3 FRUF TSRS 3 5 APFS APsdvh 1008 2] A
Hhol# 2= 100p0¢t PBS 900uE A Imls RFE3L o7]e] PBS 9mls %o
10mle] 1008} 34} wpoje] e} k5 i)

o > 1N

o

o RNA extraction Method : 1008 23X n}
RNA mini kitE ©°]&3e RNA 50uE 3 RNA F 4uE
template® 3o Real time PCRS 33ttt At = bioline SensiFAST
probe NO-ROD one-step real time PCR 7]Eo|H, 31T AFe 7| T2z S
Ul AHEF T

e~ o=z HE 1505 Qiagen
=3 &, FE
¥ JNE

o Magnetic mAb ©]&: 1008] 3% virus 10ml¥} Imle] mAbE &3k H, 10%
Roller mixeroll Al ®EGAZTE o] A& o]&dte] AR =-mAbE 1L
e HEa PBS Imlg weol &3t & % 30x 3 FRAHT o
A4 07 APH E-mAbE LA T FFHE AASA PBS Imls ¥l
T T 4uUE FaA7 A= WA real time PCRS Z a5ttt AFEH 7]
bioline SensiFAST probe NO-ROD one-step real time PCR 7]E°]H, real time
PCR ZREZL 96T 583t fAs= #8E AYrz 5 oFHy 7]
TaEEyd FdaA dstsl

S SORE )

fr

o wHlo]z{ A"k o]&(Virus only) : 100} 34 gHozRE vlol X~ 4uE real time
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PCRol| AFg3l4t) olu) A28 PCR 7]E% bioline SensiFAST probe NO-ROD
one-step real time PCR 7]E0°]¥, real time PCR ZRZEZL 96T 587+

FAGE BALS AANZ F, o] FRE V| LreD U ABA

kA oy &4 OiExT 9A gExRToeRE 7]Ed FedE CA04 RNA

© Result
. Magnetic mAb
RNA extraction +ng0|E1é H}O| 2 Aonly
@ | HiNt | h3nz | Nasalobpang fasng | Nesall N | pang | Nasel
swab swab swab
cq | 13.53 | 3513 | 17.54 | 18.73 | 26.60 | 26.56 | 29.89 | 32.70 | 26.20 | 27.66 | 33.02

t}. 33 2

O

Method: % 37F#  #Hpo] & =[HIN1, cH3N2, Nasal Swab(CA04-pathology
group-d3)]1& o] &3] F 47FA WH O Z real time PCRS R 33te] & 12714
9 97FE Hlaste]  Magnetic bead®] <AEFAA wiolElA FEH THES
gelstditk.  HIN1Z  cH3N2+=  AlgkdlA wjgst & wlojgfx AlZ o
CAO4-pathology  group-d3¢] 4% dHoly=E 7|Yd e  H3F:s &
7IU9 125 nasal swabs F3] FHg wlojz 2~ AE <>

goa 2.

RNA extraction Method 1: Hlo]#{ 2~ 100x0E PBS 5009t 492 %, Qiagen RNA
mini kitE ©]-§3F] RNA 50ulE FE313l, =3 RNA 5 40E template=2 3}
real time PCRE Z 33t th. A83¥ 7]E+ bioline SensiFAST probe NO-ROD
one-step real time PCR 7]|EolW &3 A|E 7|8 ZREZFS SUsA
AF-8-3F A

RNA extraction Method 2: Hlol2] 2~ 100ul= Magnetic bead 50 S &£3%3k o,

1057+ Roller mixerol| A HES-AJZTH o] % 2A1S o]83to] Magnetic beads
_]

2% F AFHe W IPBS 150pls Hol &3ek 3 & 30x% F FHA AT
o] & AA S Z Magnetic beadE 1A% § FSHNE AASL PBS 1500 il

AE MEZ o] Qiagen RNA mini kitE ©]83F9RNA 50ulE F=J T 5040
RNA T 4uE WA real time PCRE X33ttt Alg¥ 7]EXE  bioline
SensiFAST probe NO-ROD one-step real time PCR 7]|EolW 7|E xXg & F3}
SdatA xSk

_18_




o Pre-heating 1 : vlolgl2 100ulE PBS 50ulet AL § 1 T 4= template®

3ol

real time PCRE a3t Al8¥l 7]Ex bioline SensiFAST probe

NO-ROD one-step real time PCR 7|Eoln, &3 AEo 7B ZREFZS
Nabats] Ao, 96wol A 587F pre-heating 3= #AL AX RNAS w2A7 %,
real time PCRS #3)3}]

o Pre-heating 2 : H}o]#{~ 100u0E Magnetic bead 5009t 442 %, 10
mixerol| Al RESA|ZATE o] & 2}A1S o] &3} Magnetic bead&

H g 7
Magnetic beadE 143 & AZ NS A AL PBS 160pls Har &
== A4S FHA17 A= WA real time PCRE W aslglch. o] uj
INE+=

7t Roller

ol &

i

/?)1—

~F

] 3

al
EFE @ F, 0% T RRARD o
A

2 o =

Mokt e

=)l
o

Jo o

PBS 150u0S 4ol
NEES
5 PCR
bioline SensiFAST probe NO-ROD one-step real time PCR 7|Eo°|H,

>

O]‘.C? N

G AFY 7 ZEREZFS A7l doll, 96%olA 53t pre-heating ot
#}4L /14 RNAS =ZA17] ¥, Real time PCRS X 8811t}

oz es 7|Eo] #ed¥ CA04 RNA

o0 Result
— Cq
Positive 17.09
Negative None
RNA extraction (HIN1 100u2+ PBS 50u) 16.06
RNA extraction (HIN1 100u@+ Magnetic bead 50u2) 17.60
Pre-heating(HIN1 100u2+ PBS 50u@) 32.49
Pre-heating(H1IN1 100u2+ Magnetic bead 50u2) 28.42
RNA extraction (cH3N2 100u2+ PBS 50u@) 18.61
RNA extraction (cH3N2 100u€+ Magnetic bead 50u@) 19.97
Pre-heating(cH3N2 100u2+ PBS 50uf) 33.41
Pre-heating(cH3N2 100u@+ Magnetic bead 50u2) 33.49
RNA extraction (nasal swab 100u2+ PBS 50u@) 30.03
RNA extraction (nasal swab 100uf+ Magnetic bead 50u@) 29.83
Pre-heating(nasal swab 100ul+ PBS 50uf) 36.45
Pre-heating(nasal swab 100u2+ Magnetic bead 50puf) None
2. 43 29
o Method: HINI ufeo]e]2 & 1ml, 58] 3|4 &< Iml, 108] 3|4 & 1mlS F+H
st > ZAs A4 2F OEW Imly ¥ F 4T 7000 rpmeolAl 103+
DA E2lsle] wlolel~E FEW| spiking s TE ©]38) spiking ® ¥ 7z L
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wul 5d) 84 B9, 109 54 Ewolel Fshdrh EF PBS 500uE 94 £F
29500409 EFTE F AT 7000 rpmelA 1083 QAR o4 2w
x=

o

7} BEWS o] gdte] F 37A HHorE AAHE HP3 F real time PCRES
sto] zF vy o H}O]Fﬂ’\ 9 7}= B]aldte] magnetic beadS T T8 9l
st wlolel~ FA FWE 37FA] dAAE AA S triplicate® WAL 4
 odxde 49 ?'SJL—I‘?} Aelete] Hlalsk=dl ARgstdth 2 dA e S
o5 2

Pre-heating : ®fo]g]~ 2 96xoA] 10%¥7F pre-heating 3= FHAS
A% RNAZS =FA17 & Sl 4ulE template® 3Fo] real time PCRS
APstHth AF_E 7] EE bioline SensiFAST probe NO-ROD one-step real time
PCR 71Eo°|H, dld AF9 7|2 2235 wg PCRS W33t

Magnetic bead : Bv}o]E]~ 3 150u0] 100409 magnetic beadS Y& F 10&E7+
A

Fzel 9§ AME o]8ste] magnetic beadE LFANZ F AT

AAsATG. 1 G 150ue] PBSE Yol 30%7F A2olA magnetic beadZ=
BEA7l & 2AS o] 839] magnetic beadE 1 AHAAZl T AT HS A 7S]
o] & 50u02] PBSE ¢ magnetic bead lﬂ%‘?l.‘% WS & o] E 96 A 10% 7
pre-heating 3t= A S AH RNAE =247 & I F 459 4ulE template=
3to] real time PCRS %3 3a}it}. /‘P*‘lﬂ 7]E+ bioline SensiFAST probe

NO-ROD one-step real time PCR 7]Ecoln &d AE 7|E ZzezS ue
RAleih= e R=

RNA extraction method : Hlol&l2s W 1500 100402 magnetic beadE Y-
T 1023 el Mg & AA S o83kl magnetic beadE LAFAIZ F
ASAS AAsGT. ot 150pe] PBSE Yo 30%7F AFeolA magnetic
beadE HFA1Z F A S o] 83}e] magnetic beadE LAAZ F AT S
A A A o] & 1509 PBSE Yo Hf{3 ¥ Qiagen RNA mini kitE
o] &3lo] RNA 50iES F=3 5 F53F RNA T 4= template® 319 real time
PCRS Adslgdrt. A}8¥ 7]EE bioline SensiFAST probe NO-ROD one-step
real time PCR 7]1E°]H, s A& 7|& ZeEEs weh 138t
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s cq
Positive 13.77
Negative 36.33
ol pre-heating 1 20.33
F ol pre-heating 2 2046 a5 cq
2ot pre-heating 3 20.68 10H] 5|4 pre-heating 1 22
2o magnetic bead 1 2122 10H}| 5|4 pre-heating 2 221
A magnetic bead 2 225 108} 3|4 pre-heating 3 22.27
o magnetic bead 3 216 10H] 5] magnetic bead 1 |25.09
F ol RNA extraction 1 20.78 108} 3] magnetic bead 2 |24.63
2ol RNA extraction 2 1844 108 3|4 magnetic bead 3 |24.08
Elof RNA extraction 3 22 108} &4 RNA extraction 1 |22.12
108 &4 RNA extraction 2 |25.24
a cq 108 3|2 RNA extraction 3 |22.97
5 HY 314 pre-heating 1 2192 SdEHT pre-heating 36.37
5 Hf 3|4 pre-heating 2 2148 =458 T magnetic bead |-
5 Hf 3|4 pre-heating 3 21.79 SHEHT RNA extraction |33.03
5 HY| 314 magnetic bead 1 [23.77
5 H 3|4 magnetic bead 2 (2343
5 HY| 34 magnetic bead 3 [23.99
5 HY 5|4 RNA extraction 1 |23.63
5 HY B4 RNA extraction 2 |22.77
5 HY 3|4 RNA extraction 3 |22.89
© Result
Magnetic Bead @& &34 AgAE o] &3 nvlo]z~ &= 2 Real time-PCR
A4 x7 B
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= Cq
RMA extraction - Wirus 100p8+ PBS 508t 1369
AMA extraction @ Vhrus 1004+ PRS S0p82 1382
RMA extraction : \frus 100p8+ PBS S0p83 13.27
RMA extraction : \irus 100p2+ Bead{HOMN2-1) 50,81 1407
RMA extraction © \irus 1000l + Bead(HOMN2-1} 50,82 13.85
RMA extraction @ Virus 10008+ Bead{HOM2-1) 5082 1447
RRA extraction « Virus $00p2+ Bead{HOM2-2) 5061 1280
RMA extraction © Virus 10008+ BeadHOMZ-2) 5012 14493
AMA extraction ; Vitus 100ul+ Bead(HOMNZ-2) 50uH3 133
7IEE 01EE RAA prep.
RMA, extraction - Wirus 100u8+ Bead(HA 95 11c2) 50:€1 14,52
RMNA extraction © Virus 100p2+ Bead(HA 85 11¢2) 50142 13.83
BRA extraction @ Virus 30008+ Bead{HA 95 11c2) 50p83 14408
BMA extraction ; Virus 100ud+ Bead{HA 35 12F1) 3008 1514
RRA extraction < Virus 10008+ Bead{HA 95 12F1) 50482 1505
RMA, extraction - \Wirus 100u2+ Bead{HA 85 12F1} 50u03 1447
RMA extraction - Virgs 10008+ Bead{HA mAb) 50;#1 1558
FhdA extraciion 7 \Wirus 10008+ Bead{HA mak) 502 18.27
REA extraction : Virus 10008+ Bead{HA mak) 50423 15.35
Pre-heating(Do°C10ES © Vires 1001+ PESSOMN 1819
Fre-heating(Go°CI0ED « Wirus 10068~ PESSDMZ 1852
Pre-heating{O6°C10E) @ Virus 100+ PBES0ES 18.36
ZreeatingiS6°C1GE)  Virus 10008+ Bead{HONZ-1 150! 13.21
Bre-heatfng{O6°C10E) | Virus 1001+ Bead(HOMN2-15 50pd2 1379
Pre-heating(D6°C 108« Virus 100p+ BeadiHON2-11 S50pi3 13.64
?re—ﬁea{ing{%‘"c‘:e—i‘—} sWirgs 108+ BeadfHoh2-71 50ud1 1440
Pre-heating(B6°C10E « Virus 100uf < Bead(HON2-23 50p22 14.24
i Pre-heating{96°C 10E) 1 Virus 100uf+ BeadfHONZ-33 50pi3 1377
Heating £ 0185 RNA prep. ik 2 = 2
Pre-heatinglO6°CIGER Virus 100uf+ BesdHA 95 11c2) S0t 134%
Pre-heating{S6°CI0ER Virus 10040+ BeadHA 55 112} 50u€2 1335
Pre-heating{06°CHOEY: Virus 10048+ BeadtHA 95 1 1c2) 50483 1378
Fre-heating(Be°C10E) « Vieus 1000d-  50pat 1718
Pre-heating{BE°CIOE @ Virus 10014+ 50ui2 1503
Pre-heating{O6"CTGR) + Virus 100+ © a5 1455
Pre-heating{36°CI0RE Y, Virus 10018+ E 5que 17.59
Bra-hegtingfO6 U HHER Virus 10008+ B 52 16.84
Bre-heating[B6°CHOEY Virus 10048+ B Ao BpE3 1585
Positive 13.83
Negative None
i=] = = 3% = > = =) . o
9% H5&3F AHEste], violy 2~ MEFZolA RNAE F=3}il, Real time RT-PCR<
2= F & = = = 5 = - = =2 3 =
TS A, 71Ee] FEHY w0, 108 o] T 32w)H = aHE Flsh
4. A HI = TR/ A A
o) L
7h o] B4/ ARA
(1) o] &4 A
= = o S o o
o 7lEAHo R A4 Aetdl A AxE 9% WS core-shelld Ao A
= v = = _ = 1 =% o
g9 P4, FEF AN, AW, GRAY 2L vlolazWA B P2
=] = A=
o]-§sto] YoA wlolmARWY AV|E AAE AxD 5 don B BAA=
== S 2~ O] = 57 2 o S
of TAAE 7 Aol 4T TF WS o] &3




Fe(OOCR),
Or
Iron oxid
- +
Drop wise addition of NH,OH RCOO!
300 °C
Hydrocarbon solvent
FeCl,-4H,0, FeCl;-6H,0 in water, Fe;0,4
Co-precipitation
<gs HAH> <dTe>
Microemulsion | Microemulsion I
Aquoous Phase {3 Aqueous Phase C.H,OH + RCOOH
ks, ! demne - -
CuCl, ete. NaBH ey g 2
oil Pha‘i r\%x Microemulsions I a\'ﬁ 1 \Oil Phase g E
Collision and [ g 1 (RCOO)M =——RCOONa:  soid.
Coalescence of Percolation ,
Droplets [} @ Na
Llly 1l
JPrecipitate g 3 i 1
Chemical Reaction Oceurs 9? 2o T M) Solution
CH,OH + HO.
<vjol Aol W A > <A >
29 8 A AlEke A Al Y
(2) 434 HwwH
o ANHoR &8k corest 7157 shell® o] Fojdl At 2 ] EHEA o
& O3 AFEAE 7154 A JtaAl(silane coupling agent)E o] 83 91#}<]
F Mol olatH, ek kAol s A 7] wWel H B2 #ds il
0] o
P .
o 53], o]d AdU=fda= ARG ew o] Jhesta, =29 ZEok AAE,
FEA, 94 o FHE AL e
o A E Aol AE W 7|Zre]l Auw W oyAZE FoEWA AR
aggregation %7|% 3™, &7] FolAM Al AFE Hol AdE AU e
GA e EAHe] AT
o o]zjgt AL AAUY=YAZS polymer, silica, carbon 5o & F¥YS A Hw
S g QAL o] gk A" S sl oM Fuljup Ao okEe &8 & 5 A
o wd, &Ael ags 2 AA FA e, 54 BAL Ed /E 1
AU =LA E HAT & Us.
(3) 2%
(7 AI vlo]l¥ 2 XS 913 A LAY Ax 2 5
O AdaAds ZA 7E AL deAd Agy 2AE dESeR Axd
MEAAe]l 2 EH Ad2AR el 2AS AT FEFFS AT P2




&g

@ 7 &2A9 Ax BHS =253
(78 A=A
S Silica coated
9 magnetic nanoparticle
2
FE‘ ) T ot Hydroly sis
Mixing HO i _OEt Condensarian
+ on F eo-§
HO OEt
Fe3+

EtOH
HO OH

(th&73 AHdaA)

Reducing
Fe2*.MS agent Fe-MMS (Magnetic)

a9 9. 7R/vEE A A A

Mesoporous silica(MS)

Z3A

@ T8 A 2A

o F¥o AAAANE A Yl WA A3FHS MR vladElolEE 54
TAHL o] g3ste] &AM FeClh¥t 1M FeCly &N o2 vladElo]E A %)

o A3 FesOy AdU=PdAe] x| AR

28] 7} 93] Oleic acid, Igepal
CO-520, Cyclohexane, NH,OH % TEOS(tetraethyl orthosilicate)S % 7}3}<]
TEo A7t Y AR AE 53

—r

H AdzAY AzFe 27
2 3h90)

Tdst VTS 7Rl g3d Agh aAlE awke] H o AFA FE 9
FA/FH S AR F T2 shdA FY25(400 T 800 °C)E W3t
e WP

©® ststA sl

FPers 1oz AHojax & 537 JYAS F8ate] tg A9 7o
FAE 3y A4 2AE Az
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7l A gEA oFo] ALGE T T o] S

o MEA Z=YH One-step HWHE (chloromethyl)phenylethyl - trimethoxysilane<
o] g3sto] Al ®HS chloro-7| 2 X]%‘rﬁ}"i Aoz g Wiol tdeta
Al go] = AR =S A=A F 28 gu7t 73

f

) J,,___.-I\_AO"\C\ Hydrolysis
- + 7 ; ;.

EtOH

29 15 AAZE DHSE A% one-step Wl AR aA EAAY 7%

o  (chloromethyl)phenylethyl-trimethoxysilaneS ©]83}¢] 7]53%}3 silica coated

MNPs (CI-MNPs)¢] EA4S gesl7] 9s]l FT-IR spectra ¥4< 3tk -CH
peak &olo 7 AAAA7} 7|53 HASS A

T%

100 | s [
I o il u’”TT\ FATRN
Si-OH Fa-O Fe-O C-H ‘\ Jr {
80 A\ | (s:-ou
| \ £
-OH
5 | g
\ ] £
il &
) =
40 \ =
IlJ =
20 I
J CIHMMS
CI-MNPs ! : LT
| si.o-si : . . . T —
0 T T T T T T 000 3500 3000 2500 008 1500 1000
4000 3500 3000 2500 2000 1500 1000 3
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Influenza A virus (A/chicken/Korea/ES/03(H5N1)) hemagglutinin (HA) gene,
complete cds

1.7 kb, 62 kDa

atggagaaaatagtgcttcttcttgcaatagtcagtcttgttaaaagtgatcagatttgcattggttaccat
gcaaacaactcgacagagcaggttgacacaataatggaaaagaacgtcactgttacacatgcccaag
acatactggaaaagacacacaacgggaagctctgecgatctagatggagtgaagcctctaattttaaga
gattgtagtgtagctggatggctcctcgggaacccaatgtgtgacgaattcatcaatgtgeccggaatgg
tcttacatagtggagaaggccaatccacccaatgacctctgttacccagggaatttcaacgactatgaa
gaactgaaacacctattgagcagaataaaccattttgaaaaaattcagatcatccccaaaagttcttggt
ccgatcatgaagcctcatcaggggtgagctcagcatgtccataccagggaaggtectecttcttcaga
aatgtggtatggcttatcaaaaagaacagtgcatacccaacaataaagagaagctacaataataccaa
ccaagaagatcttttggtactgtgggggattcaccatccaaatgatgcggcagagcagacaagactct
atcaaaacccaaccacctatatttccgttgggacatcaacactaaaccagagattggtaccaaaaata
gctactagatccaaagtaaacgggcaaagtggaaggatggagttcttctggacaattttaaaaccgaat
gatgcaatcagctttgagagtaatggaaatttcattgctccagaatatgcatacaaaattgtcaagaaag
gggactcagcaattatgaaaagtgaattggaatatggtaactgcaacaccaagtgtcaaactccaatg
ggggcgataaactctagtatgccattccacaacatacaccctctcaccatcggggaatgecccaaata
tgtgaaatcaagcagattagtccttgcgactgggctcagaaatagecctcaaagagagaaaagaaaa
aagagaggactatttggagctatagcaggttttatagagggaggatggcagggaatggtagatggttg
gtatgggtaccaccatagcaatgagcaggggagtgggtacgctgcagacaaagaatccactcaaaa
ggcaatagatggagtcaccaataaggtcaactcgatcattgacaaaatgaacactcagtttgaggcecg
ttggaagggaatttaataacttagaaaggagaatagaaaatttaaacaagaagatggaagacggattc
ctagatgtctggacttataatgctgaacttctggttctcatggaaaatgagagaactctagactttcatga
ctcaaatgtcaagaacctttacgacaaggtccgactacagcttagggataatgcaaaggagcectgggta
acggttgtttcgagttctatcacagatgtgataatgaatgtatagaaagtgtaagaaacggaacgtatgg
ctacccgcagtattcagaagaagcaagattaaaaagagaggaaataagtggagtaaaattggaatca
ataggaacttaccaaatactgtcaatttattcaacagtggcaagttccctagcactggcaatcatggtgg
ctggtctatctttatggatgtgctccaatggatcgttacaatgca gaatttgecat ttaa

o wWlgZutolg)x Az G W A

F850e] TFE AFT AR vhole] 2o
oe AxE G g EEL
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a9 21 WE2vlo] g2 A 2de &85 vector map

vk} o] A4z W WE 2 pAcGPE7A_aH-E 83}

=1 =

rr

g7 adel A gld = 3l

BaculoGald{4):cH3HA{10)

=

BaculoGold{d4iHTN1(10}

o,

MNegative control{ BaculoGold)  BaculoGold(4): H7TND(10)

dH? + eH3 +

dHT #
BaculoGold{d):hHIHA1(R BaculoGold{4):H1HA{10) BaculoGold{dy:HFHA{1G})  BaculoGold{4):aH5N1(10)

L& .
O =

L bt

cHS +

Anti-his -

hH3 +

Anti-his .

a9 22, sf9 AIEF] Az wEZulolE A F AR H
Az Ao e 8kQl (Western blotting result)
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< Bwine H1HA > < Avian H5HA >

Rl T8 4143 45 47 48 51 83 %5 5% Bl 63 Sup MO 1E 2 ISWIEE W 190 H 2

130 116
974
.m Yesew - - LR LT T U
n "
55
< Human H3HA > < Ganine H3HA > < Chicken HOHA >
Sup HID2 1468 H 2B XYY Sup  KIS4T 19 7 2 2E I W M 3 Sup 343 8 T B A A0 M A2I3H IS
130 430
10
10 100
' ' o
n m.‘ ' uw-‘ - L | .- -
55
55
L)

6. Al ntelelz 5ol A /e 9 A npele]zste] AFA H 7t
7} Eol 9= E g 2u NI g9 (922 g A v W )
(D) A4 3y 2 AA

—
T
Br
Bl
e
=
=
0
au
e
|
o
Kl
]
oK
ol
ol
]
b 4
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a9 24 G2 A AR AR

(2) e 28 2 # AxF wg

(7)) BALB/c o}, @90 Fol 83} nhth 9] 42 tapering (F9] & Hol=
e BYLTEY A F44E)

S A T

(W) 3 Fo Fo &4 A7 A (Antibody titering)
32k st & 4 Fel ag mAgWoA et dAHS d2> F 1/10002 <14k
49 g9

(PBS)el  8lAste] @AW= AHW (ELISA, Enzyme Linked
Immuno-Sorbent Assay)o.@  &A7IE AASH 4% &35 (optical density,
Feol &H)e] 1A} vlulsto

O.D)7L°1 SHNET Phea(FUe FANA B

G A3 dold A st Aedt Jdor B AX 3 g FHl g

W

o

(th) Feeder cell 4]
D.Wel sucroseg 11.3 %= o] Hif (autoclave, 121 T, 15 &) % 50 mA &
Fato] W@ )l Bash ZFFAE (myeloma)9t B Axe] g3 18 Alz7H
o] Mol 12 F% o]Ae] vl (g H straine A S Balb/c 4AS 7FL
2 A% BEF 9RE 1A W F E & B U2 83 e 4 T, 113 %
5

24e whAA shel B Ol WAAEES §

o

.

n
sucrose (Sigma) €4S FY3
22 =373}

o] % o] & 3]g3to] (¢F 6me ©14) 1300 rpm‘f’i A E 3 F pellets PBS 52
RPMI-1640(Sigma) WA & o] &3 A2 3 & 1X HAT (hypoxanthine aminopterine
tymidine, Sigma), 20 % FBS (fetal bovine serum, Sigma), RPMI-16409] % 43| Z9]
A E w8 96 well plate (Nunc)ell EF3 3 37C CO» incubator (Binder)oll A v %
g

Feeder cell& vl FH|slE A2 §F8HA 5 A8 SHAE AXHA E3&
F A EE0] feeder cellE0] 1] 8H= TS cytokineEoll &t A5 353 of

A AExs|M o gk A4 AfE A7 3.
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1Y 26. Feeder cell A%}

(2h) vAEe Z25FAEe] §3 (Kohler®t Milstein *H)

M EGE U2 Kohler2} Milstein ¥ ol w4 PEG (polyethylene glycol, Sigma)&
fusogen® & o|-&3 AXFGE 2FHAEH A2 F5FAHE (myeloma, Sp2/0-Agl4,
HGPRT-, A 258, A9 7} 7-8x100/mA = =W 122 34 Adiste] o
o] Ao o]&)9t A7} (antibody titer)7} E=A WERE mhg-so] H|FAE
(splenocyte)E W8] FH|g & o5& &3ste] FBS7F H7F= A &2 AlX v F&
WA 2 AlZ 3 3 we] 7bd3 (37C) 1mle polyethylene glycolS ©o]-&3Fe] 147k
Ax AAs] AojFHA 43 5 F TRl 2A HHS] 1X HAT ##] (20%
FBS, RPMI-1640)E H7}all WA & 34A

2
L

H

o

. ol @ WAL T FerE

(water bath)E& ©]-&3dto] Ala3t

Ay 4] 3 feeder cello] Z-& 96 well plateel] well & 1719 colony7}F A2 A =9
TE2 AXE HATZF A7Hd wiA 2 sl ste] B3 &% 96well plateE-2 37T
CO» incubatorel] ¥ o] 747 vi3dtY screening @A HolE wWj7hA] incubatorE

A SFal vl

ot g

o =

(h) 5ol A g welle] A9
AZ S A S 1579 (71¢)0] AHstH, 71712] 96 well plateE 7o inverted
microscopy©l <& A¥E* (cell colony)e A ofF 2 1 HAXE (colonyd] Z7])E

Azste] ZF wellol]l A8 ZTAIE well £ colony® Z7]7F AA well W4 2] 25%

Uelg A ehs AEWNe 2o Soli A ez A4 FAHE colonyE ]
eehy mae AR a4, e FPA, FRAQ By, 98 R34 5
S Gl Ueng 2] geel i X 9% 59 Pekehel AW ¥ R
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19 27. Hybridoma colony 3%+

() GFEGA Y Solg/uy PA

[ g =

ELISA)E o] &

45 sk 5ol HAL
g 9SS 10pug/me FE=E 1002 96 well plateo] ¥F3dtar 37C

603% WFE A A TH A RO ZE= (0.05M sodium bicarbonatef S A& WS
MG AASL AER A (AAALEF, 0.05% Tween 20) welld 200x 2 F 7}

A2 & 7 welloll xFetd(blocking solution, 1% BSA7} $h
oM)S 2000 H7FsFar 37T, 308 WESAIF. Aokl whgolS A
2 AS welld 200w FA7Fe 3 gA] Al AGE FAS 33 WHE3
A (MAb)E NS welld 100u® 32 SAHAZETE wello] 34 8-S 100440
e T 37TColA 607F §H3-A1 7.

WS- NS AAs L A7 AFHAE welld 200w HF3E F vA] A AEE
HAE 33 wrEsk & -up9~ [gGo] HRP (Horse reddish peroxidase)”} &
H A E welld 100x0% =38} 37C°ﬂ/“] 603+ WESAIZ. HES-olS A A
star 7] AR NS welld 200p0 H7Fet & Al A ASE BG4S 33 W

==

S

a4 714 &9 (o-phenylenediamine 0.4mg/m¢ in phosphate citrate buffer pH
50)% 100p® EFabar obalo] AL oA 30827 e A7), 492 nm (yellow)
o Al FFEFE FRlste] SAUERTY S 3w ol HE FIFE HE

P o] ArAm Eeel 24, FHOE ARG,

- Western blotting & o] &3t So]A A}

AAE FLS SDS-PAGER A 7|95 % T nitrocellulose membrane
(0.45um; Bio-Rad)°ll electrotransferst. Towbin et al. (1979)¢] WHo=
transfer¥ membraneS blocking buffer (0.01M PBS, 3% skim milk, Sigma)®
Ao A 5 F<F blockingdtil, ELISAS %3] #A5¥ 3A 9 (hybridoma
A ] )S blocking solution®] &A% FE2 3Aste] 1A 308 &k A
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2o wg Azt ZF 9ks dART PBS-Tween 20 (0.05%) 0.2 3H A oju)
| peroxidase-conjugated anti-mouse IgG (Sigma)E blocking solution®l] 2%
St FE2 s ste] 2A]7F wES-AIZ. A%k substrate solution (ECL)<S 4] 3h

of Ao 1E7F ks /‘]51':] Uk 9 x-ray filmoll 7F3A17A 2k

(Ah) FAEF 2 LS MEF] A/
At YA5t= FAE FH|Evta duE = §3 A EF+ limiting dilution H o2
1, 22 F89s T8t 5 AE o] st AlxeRE FilEHs S0 HA
3 el @2 E A A EFE Aol F-/AlA 37T, COx A EaS7]e A 3-4L 3t
FAAZ F Qe A FE BFAS 1300rpmel A 1087 94 BE2d & A AE AEs
FAWA RS A (RPMI-1640 Ml 38l kAol 10%6 DMSO, 20% FBS 7ol F/A171
:_?;

FARELE AZo Il IX10°cell/mt)® EFat AEFY, ANHE, AL 5
T freezing container®] 9] deep freezer(-70C)ol 3}51t Elﬂl T 943196
(Cﬂ.ﬁﬂ ]i) of 4 Eio}oﬂ VE NEFT=Z A O]F Y2k °J%‘ o=
Al

é
o)
=
I
é
o
Pﬂ
>
™
Ad
=
ﬁ
—{E
:{o

ol l FAMNA Ho Ao HFA7 & FAREE dZof 1nl
(AX10%ell/m)® 33t AEZFY, AgHs, Adds 58 7|28 & 33} 196C
(A A2)0] 54 HESte] g GFE FA Bu) AEFE AT

(o}) == XH—J
b e F% BALB/c v}-$-29] E7 ol pristaneS 05-1 ml FAFsEaL 3" 3F<d o
o &F 5701751‘1 A5 AaetE METFE A (RPMI-1640, 10%FBS)oll Al 7]+ Pristane
A 3 179 A He= F AXEFE 1300 rpm e 2 587 A ET s A& pelletol
Aetako] ¢laked 9kl (phosphate-buffered saline, PBS)Oﬂ derst { A4 vk~
g ovhElg 15 x 10°70 A= AES 05 mil A4 5ol Fetste] B7Fo] FAL
1257 AYA] w29 w7l B Eo] Q21 FAV|E o] §oto] BFE A FH 5,
AHAE 5 1500 rpmol A 1027F 94 Feste] Adeds HE AN Ao
045 /m syringe filterZS ©]-8-3}o] o 3}3F & protein G column (GE)S. 2 E3A] A A
A A7l = column 39 &Fe] A<l (0.05M Tris, 0.15M NaCl, 0.1%6 Tween 20)
2H Al H 3 & 8EA (0.IM glycine, pH 3.0)= 53417 © 24 fraction collectorS ©]
o] FAEFS A2 dold A NS desalting column (GE)S o]-&3le] 25 2g &
et A @F o (PBS)& 9] thFs ek ow weksh 5 ARE-E

Y 01:0 IO r‘:‘ _l
2 o o




Coated Ag
ELISA plate -4 HINT | H3MZ | HSM2 | HSN3 | HEN5 | HONZ | HA(P)
A B C D E F G
11C12 1
1D12 2
12F1 3
13F3 4
13G8 5
Ab 13G8 6
(mab) | 45£9 7
15H7 8
16G2 9
16H4 10
17G8 11
18A12 12
Flate 1. Ab name
7 z 3 3 5 5 i2 g ] 0 T 2
) T1B1 1182 | 11E3 TIE4 | 1186 1189 | 11810 | 11611 | TEIZ | 112 | 117 | TiCi2
B 1103 | 1104 | 1106 | 11D@ | 11010 | 11B11 | 1ID12 | 11E2 | 1iER2 | 11 1177 TIFB
C 11F9 | 1P | 1161 | 1G4 | 11Ge | 11Gr | 11HZ | 11F4 | 11HE | 11HS | 11H10 | 12A2
7] 1243 1286 | 12A7 1288 | 12A10 | 12B1 1283 1288 | 1289 | 12B12 | 12C1 1202
E 12C4 | 1206 | 1212 | 1204 | 1205 | 12D@ | 12D9 | 12D11 | 1abiz | 12E2 12ET 2EB
F T2k 2F3 12F8 | 12F10 | 1264 | 12G3 | 12G7 | 1269 | 12HB | 12H9 | 12H11 | 12HI2
G 1341 1388 | 1389 | 18BW0 | 13C6 | 1307 | 13C12 | 1300 7309 | 13010 | 13D71 | T3E2
H 13E3 13E5 | 13E10 | 13E12 | 13F1 13r2 13710 | 13F2 | 1304 13G6 | 13G8 | 13G9
Plate 2. Ab name
1 2 3 ] 5 & il 3 E] 10 il
) 13H4 | 13H7 | 13H9 | 13H10 | 14AZ | 14A4 | T4A7 | 14A9 | 18A10 | 18A11 | 13Ai2
B 14811 | 14C6 | 14C9 | J4CI0 | C11 | 14D3 | 14D5 | 14D10 | 14Di2 | 1488 T4E4
C L TIFE | 12F10 | 14F11 | 14F1Z | 14GZ | 14G6 | 1467 | 14611 | WGIZ
[ 1aHz | 14H4 | 14H5 | 14H6 | 14H12 | 15A2 | 15A5 | 1548 | 15A10 | 15A12 | 1584
E T5BI0 | 1504 | 1570 | 1504 | 1509 | 1%E3 1568 15E9 | 15611 | 715E12 | 1576
F TSF10 | 16G1 | 15GB | 1aG12 | JaA7 | 16AB | 16A12 | 164 | 1687 | JeBry | 1604
G 16C12 | 16D3 | 16D& | 1605 | 16D11 | 16D1Z | 16E2 16E6 | 16E8 | T6EI0 | 161
H 167 1EFE | 16G2 | 18GB | 16G7 | 16H2Z | 1BHA | 16HG | 1BH12 | 17A3 | 17A4
Plate 3. Ab name
1 2 3 4 5 5 7] 8 ] 0 il
A T7A10 | 17AT1 | 17810 | 17812 | 17C5 17CT | 179 | 1702 | 17Da | 1708 | 174
B T8 | T/790 | 17G1 | 17Ga | T/GE | 17GB | /A& | /M6 | T/HS | T/HI0 | 18A3
T 881 1887 | 1889 | 718B10 | 18Cz | 1BC8 | 1BC10 | 18D7 18D2 1804 | 1806
D 18D8 | 18D11 | 18072 | 18E2 | 18E7 188 | 1810 | 18ETT | 18E12 | 18P 188
E T8FIZ | 18G11 | T8HZ | 18ns | 19A1 1946 | 19A11 | 196 | 19871 | 19E12 | 1501
F 18C10 | 19C11 | 18D | 1804 | 19D5 | 19D6 | 19D@ | 19D10 | 19011 | 18E3 1966
G 1975 576 5F7 19F8 | 19F10 | 19G3 | 19G9 | 19G10 | 79H7 2082 | 20A3
H 20A6 | 20A7 | 20AT2 | 2084 | 2086 | 20B10 | 20812 | 2002 | 2006 | 2008 | 20011
Flate 4, &b name
] 2z 3 4 [ s 3 7 B E] 10
A 2004 | 2009 | 20071 | 20EZ | 2065 2068 WFF | 20FI0 | 20F11 | 2GS
B 20H7 | 20H10 Tegatve control
= B e) = 7 =
% 280 7] 4059 HEE AEF
=) = 2 3) % = 3o W HAXE W o
= 1]
o] GEFEIA T Jd W dHY QS
3 Lol T}kl & 3o o] Z &
(7h) obeff Axpel zho] thefel A F ] dEFAX
a2 W Tq_o = = ]/\ [e] 01 ] =2 Z A
A'"—L-‘I‘ EE c}: \l' = 5] = H ol & =1
A9 2g< 37 A oo vpAR B4
A = K7 gk njo a7 ol -8
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Iy 29 8% 4 3 7HELISA)

(W) fellA wol= uks o], 11C129] 749 HIN2 wpol¥|=FE A9 RE uho]
278 BoldE HAS. o 9EE FAY A% HIN2el Solds Kol 12F],
13GY, 15E9 &3 &dato] A& AF 2o JA&EFd4 velg2s A=
T UE EEETE Ues & U ol #Zol A4 dEE dAe] SolAe B
S EAste] F5 AlAEe] 83 g ol A kAL A 300zt
B2 A5 T8 Bad 1d o] WAAR kel dFH doH olE E
= A&st Ad 7 Eo &83

(B) AMFEAAL AP EHA AFZAARES G& AT EFA A=

(7}) protein G/A multimer A%z} 70 (A3 A4}

protein G (Streptococcus dysgalactiae +2)9} protein A (Straphylococcus

aureus i) thEE Ao} SolHow AdfsteE SAS
dH A o, Ao} oA FAE AAGE
o= Ao A A ZT Tz H1—b‘:]/\]/\1—3] L.
T dE 71eA @A ZA protein G2 7§
protein A2 4= 671<] 5174] LAY AdE
fol wae
S I

124} protein G monomers
A5l o] JfdEo] &8F v 9l
Fo Ho W 4o A

49,

4

do o

=
A

=

=, 0}319} 7+o] protein G monomerE glycine¥} serine®] ®+

IR
(SGGGGSGGGGSGGGR)E ol &8st A& or Ads vrtd

=

v
=y

7Hx Ao R olm dg
ol f*ﬂ*%z‘s}ﬂl Fgua

A o] &8-S oju] Ef A
protein G¢] multimerization ¥}
Auj=e d39er ¢ AdE UHs

st

peptide linker

7 =]

3l+= multimer

L
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protein G2

chain¥} ligh

=<
ug" AT Y At

Azxzg dwd o] 7hed. 53] glycine?t serineo] WHEE =
= of Ajzx=3 Ao /N Al heavy
Aoz o] d EAo] A n| =0

el 9o Ad Wk oA 9 flexibilityE = 3}st

= al
t chain® A3 Ald%= Ho] AL

£
of GA #H Frhsh Pl A WY HAAB| A sl Aoz FH

b2

ol

| Proten G oor A

P'rotein G er A H

Protemn [ or A Uroein U or A i' [ ] ] -

Protein . ar A

St RATAECING

Sraphyiae ateHn Jreds

GEeRet

o &
]
v
o
o &
™
o

1 gas greacey SLovRIGCay
ket o G TTNVNTV 332G 6
el 2
£ G S DITELIT g SEE

48bp, 1 7kDa

an Tr
3 lax

Uptinzatan af’ coedan gar we withia e
ace rezdll: i enbanced proteinemprasson,

ki
[t
Mol
2% 30. multimer protein G 7% 7id EA =

HHHHHH C-5H
1 2 3 4 5 6 T B
100LD j 1; Protein A mononer
0 - | j— 2; Protein A homodimer
30 - - . .
40 ' — 3; Protein GA heterodimer
30 '. — 4: Protein GAG heterotrimer
[ —
3: Protein G monomer
20
- p— 6; Protein G homodirmer
15 7; Protein G homotrimer
2: Protein G homotetramer

13 31. protein G/A multimer &&d 2 AA 2y}
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a Protein G
w‘ . oTT
e E

i | o i ;
1 |

|
@ Suife-SMCC @ @ H
ch d Pratein G coupled

Sil,-MNP

Amino-funct % imi
iC-MNP SiCi,- MNP

Antibody immobilized
SiC-MNP

Moncmeric protein G Dimens protein G Trimeric protein G
coupled Si0,-MNP coupled Si0,- MNP coupled Si0-MNP

a9 32 AEEgA Y AZRA =A
a: ofv| =180 A3 E A AT YUx

AF A%

1x}g] A A3 er;ﬂ

b: protein G monomer, dimer, trimer<]
9 (core) o2 YmAGA AbstEe] Ag =
1=

=]

AA Y7 e 4 A}

A7 Yied M o ojnw1Ee] TEE o XA T ojun

A% A=A 2WS A Ao (cross linking reagent)ell F A A A of
Age @Asta, obvtel=ddte] FAHE AUt YA

v 1] ofppo] =
Yot e

AA}F wpo] 2] 2o

719 28 protein G multimer7} F2HE YA R =9p Q1= F
oist G4EFEIA e ZAIAD A BERAIE HAYG vESAIA 1AIFZA A
218 3t= qPCRo €83t

F el 71
7h AR ES] 27 5 ARRS HEAd vk AlAlE b4

- YreAAHI = g A T AAE TAEEEY 9 v AR, AFEY 871 A 5
7




A~
TH

3

:FL?—(ﬂ;gl?l }\]'Oqi} 74]

=il
=

Ak 274 ZA

}

o
pal

9]

—
M fins ‘MH ‘WFL
—_ ~ o =
o ;01_ T 3 HT ol T
Mo kR o 1 @V% g
o W e T Mo g 70 mm
yo Mo ® T W = B X
W6 h s T e = g F
) op o] X T W B o
< ok R o % o ol
do o o T B Yoo X
g o HBEE XS = % -
S e m o =
e mw%wrefx w g
= o ° 1) < o T N
By~ T o oo
o op M ) D - - B :
A o M X 50 < s %
J|. w N Njo o w N o) W = i 5 % T =
e ey | ™ | " § = £ ==
Ez%ﬂl Nrﬁﬂrwu;a aoﬂoﬂm_nrxw 2 : 2 =
T = —- el o of w 100 w = 2 & o
H o — 2 o " ﬁr ~ il M:. M o it & I ~
T J¢ N oS " To R = o 2 i m—
oﬂoﬁmﬁzowuu _%omu_%7u %}@ %Am , W
o o o e B ) 82 =
ﬂ;.mw%fraﬂ ﬂrlﬁakﬂ Mo B W g e
iy T oR 2 s =
mﬂ,uoéz. -~ ! " T ok = T 2 E B it
do g E X Z 5 T oe S Wy o f—rr =
@vgzlﬂ e z 883 je—rrr=m v
~ Mg o X X oo o _QEQ TGN AT gl
o = Gl - o g
@Mﬂmﬂ%s ﬂmglurmﬂm_rmmm%m g @ 5
mo%a%%ww ﬂamﬂa:l S8 3 o
7 Nz o ;)
P e2ETT Eu@%giw%qM 2 |
7o <~ O W - & <V Fn - = & o
N o A ot w 2 T BN a W b
~ To Iy oH Iy o N B N oA M — 9 % o
w oy ol w4 ¥ o b Al
™ nlo= L AR = A oo il \ o
P T nieiszge=t s , <
b moa B @w%ﬂwﬂ%RAm% < o
e — = Y =
]  No < N T 2o il W_ ~ » ° - b5 = ‘ MW_
{ o 2K Pl i o T > &
-~ oA o A I i o - N5 c 55
T M ﬁ = T om B = ﬂl% - ¢ =
—_— Ev . ﬁO m N —_ W.:E 1v_m © ox a2 N
s < Mo ) ﬂefA@om%u% S -
o T E o to D
SN O - gt B2
v AP = 2
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J

=
S

w]
=

1
o

3

R
Fest "ol A

=

ke
zZ

]

juy
L

o]

S

I <}-2] NPe i

Zpo} Al ZF4A}2] nucleoprotien(NP) €] o}v]

Realtime RT—PCRel| H]

S, Bare] EE7] AANA Q13

ol
=

o] RIDTO thaf] AlFQ0 =+
Hk o] EAAF Viral culture

o 92,

+

B

e
&

il

s

Wel RIDT7F v’ A

b5 o]

=

o] 7§

S
o .
L=
o

o]
A

R

|51
A

°©
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s
o] HANA total RNA

ey

F

-
|

o

I

A
oz} wpol#E A §8 RNATHO]

Ab
i

one—stepl.=
=

stef Aleh ol 25

A 7F A real-time PCRZ o

S

[e)
=

[7]¥= RT—PCR X 7|% agarose gel

T

o

Ay =
o olm ZFH<

o] e Alztol

=y
&

LN

-

1

ZH o] 9o fluorescent Tagman probe
O]E
!

ol

AA

T

=
=

=

.

B

: one—step 52 two—stepo® =1 nio]y
[}

3 A) AFol A o] &%= real—-time PCR 7]

B Traditional RT—PCR
i}

ICBIEEN
&

typing¥} subtyping
stk

KeN
=

B Real-time PCR 7|H<& &
[e]




webd g PARTE 1EE oy s F
¥ WegtttH %3t real—time PCR 7]'H 9]

o M
poay
s
A
il
>,
db
—OL
Y
i)
¥
o,
rlr
ol
i

o =
Hol a7tg, gk U1 A=ae] 225 o]&38te] PCR A3 ofF &<lo] o g vl
ol &gk Xdto] Al Qo ® B8kl AlmelA] RNA & F= AAst=T
B AZHE 2@ AR, total RNA FFo W& Al vlo]#{~ 2 RNAS %
Atz gk W% A3}, PCR 7]7]of wel A37b @ v 59 EA-8E°] Al
71¥ a1 9l AFsel,

S|
I 91S. LAMP(Loopmediated isothermal
amplification)®] S PCRYHL 7|ES TFaL At HY FARHAIT 7]&9 %
A AdH-E-o] WA (denaturation), A3 (annealing), 417 (extension) Al 714 @GAE
AAHA =5 WstE Folof sk Wb, I 2xoA HI 2 AlFo] 7hssEh|

W] 9 Ash W@ LEAe] A2HWoR FYo B ALUL THT 5 9

o
=
Prepared sample
Water LAMP zothermal amplication
__-\\ __H\\ & obaarvation

HT incdibuaison et e -.

S Genie ll
' ' lsgthermal Mater Mix
Swab sample
[LAMPE o] &3 xIet ]
483 <2l

A} vpole 2 ey

P lME o 8% thkd AZTAA voles AW A7} B
kA FMaA 2 9= A3, Dr. Yi Guan (University of Hong Kong) 1HolA+= I
el HON1 2/RASFAA vpolgf o] tiek 15 383512™, Dr. Cheng—Feng
Qin (Beijing Institute of Microbiology and Epidemiology, China) I&-°|4% LAMP
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