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2011 Annual Meeting Schedule At A Glance

Saturday, September 17, 2011

T:30am - 12:00 pm
B:00 am - 5:00 pm
B:00 pm - E:00 pm

Rhythmes 1
Mapoleon Foyer
Evergres=n

Editorial Board Mesting
Reglstratian Open
Journal Section Editors Mesting,

Sunday, September 18, 2011

T:30am - T:00 pm
8:00am - 2:00 am

0:00 am - 11:00 am
12:00 pm - 400 pm
12:00 pm - 4:00 pm
1:00 pm - 4:00 pm
2000 pm - 4:00 pm

4:00 pm - E:00 pm
6:00 pm - 8:00 pm
8:00 pm - 10:00 pm

Mapoleon Foyer
Rhythms 1
Rhythms 1
Mothoway
Rhythms 3

Oak Alley
Mapoleon A

Waterbury
Mapoleon
Rhythme

Regstratian Open
Ananca Commithes Meeting

AOAC INTERMATIONAL Board of
Drectors Mesting

Metheds Committee on Antimicrbial
Efficacy Testing Mesting, Part 1

Dietary Supplemeants Task Force and
Community Maeting

Community Lesdarship Trairing

Standard Methods Performance
Requiremenits Education

Metheds Commities on Moroblology Mesting
Exhibit Hall Grand Opering Reception
President's Welcome Receptian

Monday, September 19, 2011

T:00 am - 8:00 am
T:30am - 8:00 am
T:30am - 5:00 pm
8:00am - 10:30am
10000 @m - 500 pm

10000 @m - 500 pm

10:230 am - 1:00 pm
10045 am - 11:15 am
11:20 am - 1:00 pm
11:45 am - 12:15 pm

1:00 pm - 1:30 pm
1:00 pm - 5:15 pm

1:30 pm - 2000 pm

1:30 pm - 2000 pm

1:30 pm - 500 pm

3:00 pm - 3:30 pm

Baysid B
Armstrong Foyar
Mapoleon Foyer
Armstrong
Mapoleon

Mapoleon

Borgne
Ahythme 3
Mapoleon
Ahythme 3

Rhythmes 12
Bayelde C

Rhythms 1/2

Mapol=on A

Waterbury

Rhythms 3

TORM Exscutive Commities Mesting
Cortinerkal Breskfast

Registratian Open

Feyriote Address and Awands Cersmany

Exhibit Hall Op=n

POSTER PRESENTATIONS: Analysis of
Focdbame Contaminants and Resldues,
Analysls of Nor-Foodborne Coriaminants
and Residues, Microblological Methods,
Pharmecetizal Analysis, Authenticity and
Sakety, and Plant Faod, Pet Food and Animal
Feed Nutritives, Additives, and Contaminants

Letin Ameriza Saction Business Mesting

EXHIBMOR/PARTHER PRESENTATION:
Roka Blesclence

Poster Author Presentations
EXHIBTOR/PARTHER PRESENTATION:

Biotage AR

HMW. Wiley Awerd Address

AOAL Expert Review Panel

Wilzy Award SYMPOSIUM: Parners In Chasing
and Trezing Chemicals In Food

ROUNDTABLE: Comprehensive Scresning

for Focd Allengens In One Sheot - Just & Nica
Dream ora Feaslble Project?

ROUNCTABLE: Hot Areas of Irerest In
Botaricals for Dietary Supplament Indusiry
EXHIBTOR/PARTHER PRESENTATION: Dionex-
Part of Thammia Fisher Scientific

3:00 pm - 3:30 pm Nepoleon Refreshment Braak
SYMPOSIUM: New Blood 2011 - Developing
3:30 pm - 5:00 pm Rhythms 1/2 Methods for the Detection of Chemical
Contaminanits
ROUNDTABLE: What Do You Mean You Can't
3:30 pm - 500 pm Nepoleon A Clzan W7 Validation of Allergen Sanitston S0P
In Food Establishments
. Laboratany Profickency Testing Progam
430pm-5:30pm  Baysde B Advisory Committas Mesting
g Methods Committea on Antimicrobial Efficacy
4:30 pm - 8:30 pm Southdown Tosting M  Part 2
Media Reporting on Sckenca: Implicatons for
5:00 pm - 8:00 pm Rhythms 3 the Andytical Community, Supparied by The
Coea-Cola Company
i e New Membar Wekoming Reception, Sponscrad
E:00 pm - 8:30 pm Gallery by MATHESON
. ’ Chemical Cortaminants end Residues In Food
E:00 pm - T:00 pm Ok Aley Community Meeting
! ! Marine and Freshwater Toxre
E:080 pm - T:30 pm Grand Chanler Community Mesting
E:15 pm - 8:15 pm Maurepas Fand Allzrgen Commurity Mesting
6:00 pm - T:00 pm Bayside C Tawen Section Business Mesting
6:00 pm - 7:00 pm Bayside A Japan Section Business Mesting
6:00 pm - 8:00 pm Gallier Agiculturel Materials Community Meeting
; Recaption fior TOLM Members, Co-Spansared
B30 pm-T30pm  lagnleppe g biloges®, Inc.
T:00 pm - 8:00 pm Rhythms 3 Joint Aslen Sactions Meeting
Tuesday, September 20, 2011
. . EXHIBITOR/PARTH ER PRESENTATION:
T:15am - 8:15am Rhythms 3 Waters Coporation
T:15 am - 8:15 am Edpewaad Nominating Commites Mesting
T:30 am - 5:00 pm Nepoleon Foyer  Ragltration Opsn
T:45 am - 8:15 am Mepoleon Foyer  Refreshment Braak
B:00 am - 12:00 pm  Beyside A AAFOD Mesting
B:00 am - 12:00 pm  Maurepas ADAE Expert Review Panel
B:15 am - B:45 am Nepoleon A SYMPOSIUM: Inorganic Speciation Topics
. e SYMPOSIUM: Reference Matedals for Food
B:15 am - Q:4E am Wabarbury Mergers. .. H WLzt Wait?
SYMPOSIUM: Alemative Methedology and
B:15 am - Q:4E am Rhythms 1/2 Method Walidstion - Bulding an Internatnally
Harmontzsd Appraach
9:00 am - 11:00 am  Southdown Watar, Waste Watsr Commurity Mesting
. . EXHIBITOR/PAHTN ER PRESENTATION:
@45 am - 115 am  Rhythms 3 Thema Sclentific
10:00 am - 10:30 am  Mapoleon Refreshment Braak
10:00 am - 12:00 pm Bayside C Committe on Statistes Masting
10:00 am - 5:00 pm  Mepoleon Exhibit Hal Open
POSTER PRESENTATIONS: Detesction and
10:00 am - 500 pm  Nepoleon - ment of Natura Tasin, Emerging

|ssues In Food Safety and Sacunty, and Food
Nutriion and Food Allergans
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10:15 am - 11:45 am

10:15 &m - 11:45 am

1015 am - 11:45 am

11:30 &m - 1:00 pm
11:45 &m - 1:156 pm

12:00 prn - 1:00 pm
12:30 prn - 2:30 pm
1:00 pm - 3:00 pm
1:00 pm - 5:00 pm
1:30 pm - 2:00 pm
1:30 pm - 3:00 pm
2:30 pm - 3:00 pm
230 pm - 3:00 pm

230 pm - 4:30 pm

3:00 pm-4:20 pm

3:00 pm - 4:30 pm
3:00 pm-4:30 pm

4:30 pm - 5:00 pm
4:30 pm - €00 pm
4:30 pm - T30 pm
E:00 pm - 00 pm
E:00 pm - T:00 pm
£:30 pm - 00 pm
B:00 pm - T:00 pm
B:00 pm - T:30 pm
B:15pm - TdE pm
T:00 pm - 8:00 pm

Napolecn &

Rhythms 12

Weitarbury

Napolecn

Beyside B

Rhythms 3
Southdown

Edpewond
Maurepas
Rhythms 3
Beyside B
Rhythms 3

Napolecn

Cornet

Napolecn &

Watzrbury
Rhythms 172
Rhythms 3

Beyside B

Oak Alley
Beyside C
Beyside A

Rhythms 3

Lagnlappe
Ellendale
Beyside B
Southdown

SYMPOSIUM: Cosmetics at ADAC

SYMPOSIUM: Chemoirdomatic Alded
Compourd |dentificaton in Mass
Spectrometry - Applicatores, Challengas,
and the Future Desslopment

TORM,TOLM SYMPOSIUM:
The Mary Uses of Measurement Uncertainty

Poster Author Presantations

Contaminants Subgroup Mesting - Pesticides

EXHIBTOR, PARTHER PRESENTATION:
AglentTechnologies

Committes on Sections and Membarship
Mesting

Methods Commities on Pesticides and
Casinfectant Formulstions Mestng

AOAC Expert Review Panel

EXHIBITOR/PARTMER PRESENTATION:
Meroblologles®, Inc.

Contaminants Subgroup Mesting - Urknewns

EXHIBITOR/PARTMER PRESENTATION:
Pickanng Leboratones

Refrezhment Braak

Veterinary Drug Residues Expert Resizw Panel

SYMPOSIUM: Modern Analytical Techniques
Usad In Evalusting the Concertration of Trace
Metals In Foods and Dietary Supplements

TORM,TOLM WORKSHOP: Reference Materials
and Labsratory Accreditation

SYMPOSIUM: Experts Take on Detection of
Non-0167:HT STEC

EXHIBITOR/PARTMER PRESENTATION:
LECO Carparatian

Contaminants Subgroup Mesting -
Veterinary Dnugs

Wycotodn Community Mesting
TORM Members Mesting

Committes an Safty Mesting

EXHIBITOR/PARTMER PRESENTATION: Advancad
Chemisiry Development, Inc. (ACD, Labs)

TORM Members Recaption, Co-Sponsoned
by Siliker

Eumps Section Exscutive Commities Mesting,
Contaminants Subgroup Mesting - Metals
China Szction Business Mesting

Wednesday, September 21, 2011

T:15am - 8:15am
T:30 am - 5:00 pm
T:A5 am - 8:15 am

B:15 am - Q:45 am

Rhythms 3

Napolecn Fayer
Napoleon Foyer

Rhythms 1,2

EXHIBITOR;/ PARTMER PRESENTATION:
Phanomenex

Regstration Op=n
Refreshmeant Braak

HotTopl: SYMPOSIUM: Antioddant Testing -
“Fit for Purpose” Goes Beyond Statistcs

SYMPOSILM: Method Validaton and Methad
Perfarmianca Crterla of Chamical Analysis
SYMPOSILUM: Methods Hammaonization -
CURRENT Global Validaton Schemas

8:15 am - 2:45 am Waterbury

8:15 am - &:45 am Napalean A

EXHIBTORPARTHER PRESEMTATION :
945 am - 1015 em  Rhythms 2 Covancs Et-:-rah:-nnn
945 am - 10:15am  Napalean Refreshment Braak
) Ty ADWC Resaarch Instuts Board of
10:00 am - 12:00 pm  Nottoway Directors Mesting

Colaborative Study for Pestida Multresidues
InTea - Progress Report

POGTER PRESENTATIONS: Ganeral Methads,
Quality Assurarce and Accredistion,
Botenkals ard Dietary Supplements, and
Performance Tested Methods™

10:15am - 1145 am  Rhythens 12 ﬁﬂfﬂﬁ:””q““c““'m“f”“m

10:00am - 12:00 pm  Gallery

10:00am - 500 pm  MNapakean

SYMPOSILM: Pyrmolizdine Akaloids,
Undesirshle Plant Toxins in Food and Feed

SYMPOSIUM: Mcrobial Methed Criterla Usad
In the Global Meat Industry

11:30am - 1:00 pm  MNapakean Pogter Author Pressntetions
11:45am - 1:00pm  Bomgne Technikzal Programming Council Mesting
12200 pm - 100 pm  Rhythms 3 EXHIBMOR/FARTHER PRESENTATION: AB SCIEX

10:15am - 11:45am  Waterbury

10:16am - 11:45am  Nepalean A

1:00 pm - 2:00 pm Baysdz B TOLM Exscutive Commities Mesting,
SYMPOSILA: Refining, ¥alkdating and

1:00 pm - 2:30 pm Rtwythme 1,2 Implementing LC and LC-MS Metheds for
Marng Todrs

SYMPOSILUN: New Methods - New Sumogstes
for Efficacy Testing of Animicrobials

SYMPOSILUM: Recant Advances In Seternary
Dinug Research and Analysls

2:30 prn - 3:00 pm Napalean Refreshment Break

) . EXHIBITOR FARTHER PRESENTATION:
2:30 prm - 3:00 pm Rrythrms 3 bloMriau

1:00 pm - 2:30 pm Napalean A

1:00 pmn - 2:30 pm Waterbury

Jeffermon

2:30 pm - 3:30 pm St #4304

Meet Your Board of Directors

ADAC Resaarch Instuts Advsory Council
Megting
SMPOSILUM: Best Practices for the
3:00 prn - 4:30 pm Waterbury Determination of Small Malecule
Contaminanis In Faods
SYMPOSILMA: New Trends In Natural Todrs for
3:00 prm - 4:30 pm Nepakean A Tarpeted Man-Tangetad Analysis by Using Mass
Spactrometers

_ _ SYMPOSILM: Chemical Seability and
300pm-430pm - Bhythme 13 b ol of Shaltfih Tavns

4:30 prm - 6:00 pm Mewrepas ACAC INTERNATIONAL Business Masting

2:30 pm - 4:30 pm Nottoway

T00 pm - 1000 pm  Armstrong Arnual Mesting Closing Recsption

Thursday, September 22, 2011

8:30 am - L:00 pm Baysda A Grocery Manufacturem Association Mesting
9:00 am - 4:00 pm Bayuda C Official Methods Beard Meetng

1:00 prn - 5:00 pm Southdown Juk and Juks Products Community Mesting

125th ADAC Annual Meeting & Exposition | September 18-21, 2011
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Simultaneous Determination of Multiclass Veterinary Drug Residues in
Porcine Liver by Liquid Chromatography-Electrospray Tandem Mass
Spectrometry

Hsin-Fang Lu®, Yu-Yun Tang™, Che-Yang Lin®, Hsu-Yang Lin**, Deng-Fwu Hwang®,
Lih-Ching Chiueh®, Daniel Yang-Chih Shih®

* Food and Drug Administration, Department of Health, Taipei, Taiwan

® Department of Food Science, National Taiwan Ocean University, Keelung, Taiwan

Abstract

The aim of this study was to develop a rapid method by using liquid
chromatography tandem mass spectrometry (LC/MS/MS) combined with
positive electrospray ionization to identify different classes of 15 antibiotics
in porcine liver (macrolides, B-lactam antibiotics, lincosamides and
miscellaneous antibiotics). Sample preparation was included liquid/liquid
extraction followed by methanol, Na,EDTA and acetonitrile. The extracts
were cleaned up by hyflo supercel, and were evaporated to dryness under a
stream of nitrogen. The chromatography was carried out on a Waters
Acquity UPLC HSS T3 column, mobile phase component A was water with
0.005% formic acid, while component B was acetonitrile. The average
recoveries were 50.2% to 115.8 %, and coefficients of variation were from

2.8% to 15.1 %. Estimated limits of quantification were 0.25- 10 ppb.

Key words: Liquid Chromatography Tandem Mass Spectrometry; LC/MS/MS,
macrolides, f-lactam, lincosamides
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l&&ﬂlﬂliﬂﬂim

R formed m trpheate by sing blank samples, which was
ﬁxh&&:tbm’umhthpj,sﬂ 100 and 200 ng'z) by using matrx-
matched calibration spiking blank extracts at six different concentration levels
(from 10 to 300 ne's). Intra-day precision was studied at four concentration levels
(25, 50, 100 and 200 n='g), wsms tuplicate per concentration level Inter-day
precision was studied spiking blank samples at the same concentration levels, and
ﬂqmmlyseddﬂnuﬂ:ﬁ!mﬂzﬁhnﬂsufmmﬂ}mid
quantification (LOQ) were d med a5 the hon of analyte
providng a signal to noise (/M) ratio with 3 and 10 as the mumnmm.

Table 1. F: of liqud ch hy conditions
A: Waer, containing 0.005% formic acid.
Miwhike plhaes B: Acetonitrile
Gradient program Time {min} A () B (%)
[X] 100 L]

1015 100100 ()
1540 100--50 050
1070 5020 5050

70490 T

S0-130 205

130140 5.

140141 £.100

mmmmﬁmmm&mmmhms
ctam antibiotics, o

100--100

] antibiotics, 15 deserit

Materials and Methods

Materials
Poreine liver was purchased from supermarkets.

Sample preparation

Mlgdmdsmhmdmwﬂhmﬂllﬁﬂmﬂnﬂnlaﬂﬂjml
1M Na,EDTA The muxtwre was cenmifuged at 3200 x g for 10 min and then the
mebhmmmﬂnp&ﬂamm with 15
itile, and the b was cenfrifuze for 10 mm at 3200 x g The
snpunﬁzntmmmhmduﬂhﬂnﬁrstmm and the solid remmant was
dizearded 2 g Hyflo Super-Cel was 2dded to the extract and shake viporously for 5 mm
The mixture was centrifuzed at 3,200 x g for 10 mmn, and then the supematant was
decanted to the new centnfuge tube The pellet was washed with 10 ml acetonitnle,
centrifuge for 10 mm at 3.200 x g. The extract was combined and dryness with 2 stream
of M, at 35°C water bath. The residue was dissolved with 1 mL 50% acetomutnle and was

filtered through 2 0.2 ¢ m PVDF syrmge filter for LC-MS/MS analy=is.

LC-MSALS analysis
The LC separation was performed on Waters ACQUITY UPLC System with a HSS
T3 column (1.8 g m, 2.1*100 mm} The mobile phase consisted of a gradient of 0.005%
ﬁ:mamdsnhﬂ:m(mlvmtA}mdlDﬂ%acmhfsdvutB)ﬂzﬂﬂwnhnfm
mlmin showed in Table 1. The mass d on a
hmkmﬂmhﬂsmhmTQEmWAmmmw
working with an electrospray ton source {ESI) n positive mode under mmltiple reacton
momtormg (MEM) condittions winch are shown m Table 2. The following mass
spectrometer parsmeters were uwsad for all substances: capillary voltaze. 1on source
Jesolvati m&mmmwnﬂ-muwm
600 'C.. 1200 1 and 26 L/hr respectively.
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 Table 4 Limits of detection (LODs) and limits of quastitation (LOQs) of 15 vetermary

drugs in poreine liver

LoD LoQ
Ty (ugke?) (uzke?)
Macrolide;
clarithromycin 05 I
erythromycin 1 25
matamycm 5 10
oleandomycin 05 i
troleandomycin 1 15
filmicosin 15 H
virginiamy cin M1 § n
A-loeiam
cefoperazons 5 1m0
clozacillin 15 5
mecillinam 1 15
oxacillin 5 n
Ii id
climdamycin 1 15
Encomycin 015 s
Miscellaneous
marantal 15 5
orbifloxacin 1 15

of 15

i o P i

Tahble 5 Intra-day and inter-day coefficient of variation of 15 veterinary dmgs in
porcmne bver 3t varous spiked levels

1600% oAy Drug | Spiked Intra-day /Inter-day, C.V. (*)n=23
i standard =
i ) 15 50 100 200

£ o Mocrolie;

Rocow
a
2

CLA EXY NAT OLE TL TRO VIR CEF CLO MECOXA CLI LIN MOR CRB
Al

Figz 1. The recoveries of 15 veterinary dmgs in porcine liver with different extraction buffers,

‘Table 3 The recovenes of 15 vetermary drugs m poreme hiver sample

Dirug /| Spiked Eecovery (%) n=23
standard
(ppb)

25 50 100 200 average
Macrolides
clarithromycin 1008 1028 1022 1037 1024
erythromycin 1091 1070 1011 1019 1048
natamycin s7 sl 53 506 §02
oleandomycin 995 1032 963 1002 998
troleandomycin 617 654 604 596 620
filmicosin L ) 850 841 849
virginiamycin M1 743 M2 e T M2
F-lactam
cefoperazone 76 882 I TI 74
clozacilin 840 1006 1001 1126 1041
‘mecilinam 767 813 765 761 7T
oxacillin 526 1006 1101 1064 1022
Licosamides
clindamycin 1166 1218 1132 15 1158
incomycin 1064 1006 974 983 1MS
Miscellaneous
Orbifloxacin L5 1048 1004 1069 1059
‘morantel 1179 1188 1104 1107 1145
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Viruses in Water Samples from Foodborne Outbreaks in Taiwan (2010)

Kao-Shien Hsu, Che-Yang Lin, Shu-Wan Wang, Tsui-Ping Huang, Hsu-Yang Lin,
Lih-Ching Chiueh, Daniel Yang-Chih Shih
Section of Food Biology Analysis, Division of Research and Analysis, Food and Drug
Administration, Department of Health, Republic of China.

Abstract
Enteric viruses cannot multiply in the environment, but they may survive longer in water
than most intestinal bacteria and are more infectious than most other microorganisms. In
many respects, PCR is more effective than conventional cell culture and has proven to be
a rapid, sensitive, specific and inexpensive method for detecting viruses. We developed
methods to concentrate and detect viruses in water. Water sample 100 mL was
concentrated by Amicon ultra-15 centrifugal filter units. For 1000 mL water, it was
filtered through negatively charged membrane first, then the eluate was further
concentration by using Amicon ultra-15 centrifugal filter units. Viral RNA was detected
by reverse transcription PCR (RT-PCR) after RNA extraction. While HAV (strain HM175)
were inoculated into 15 and 1000 mL distilled water, the detection limits were 50 and 100
genome equivalents, respectively. Thirty-two water samples, from foodborne outbreaks in
Taiwan throughout 2010, were examined. The results showed, among norovirus GI,
norovirus GII, HAV and astroviruses, the detected ratios were 3.1%, 9.4%, 12.5%, and

25%, and sapovirus, rotavirus (A~C), and HEV were non-detected at all.
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Development of group testing method

to evaluate weight per weight

GMO content in maize grains
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Unauthorized genetically modified (GM) papaya (Carica pa-
paya Linnagus) was detected in a commercially processed prod-
uct, which included papaya as a major ingredient, in Japan. We
identified the transgenic vector construct generated based on re-
sistance to infection with the papaya ringspot virus (PRSV) YK
strain. A specific detection method to qualitatively monitor pa-
paya products for contamination with the GM papaya was de-
veloped using the real-time polymerase chain reaction.

Key words genetically modified organi papaya; poly chain
reaction; genomic DNA

Papaya (Carica papaya LINNAEUS) is an important fruit
crop in tropical and subtropical areas.! Infection with the pa-
paya ringspot virus (PRSV) causes disastrous damage to pa-
paya harvests.” In response to this problem, genetically mod-
ified (GM) papayas have been developed in various places,
such as Hawaii, Florida, China, Jamaica, Taiwan, Thailand,
Australia, Malaysia, Philippines and Vietnam.?

Japan has announced a mandatory safety assessment of
GM foods and processed foods containing GM ingredients,
and the importation of any unauthorized GM foods to Japan
has been prohibited since April 1, 2001. Therefore, the estab-
lishment of qualitative detection methods for unauthorized
GM foods was required for monitoring purposes. We previ-
ously developed and reported qualitative detection methods
for various GM crops, such as potato,> maize,>® rice,”
and flax,'” using polymerase chain reaction (PCR) methods.
In the case of papaya, we established a qualitative detection
method for GM papaya (Line 55-1), which was the first com-
mercialized PRSV-resistant GM papaya developed in Hawaii,
using a PCR test and a histochemical assay.'''* Line 55-1
was authorized in Japan after a safety assessment by the
Ministry of Health, Labor and Welfare of Japan in 2009.'"
Since Japan imports many papayas from Southeast Asia, we
are required, in Japan, to monitor commercially processed
products that include papaya as a major ingredient for con-
tamination with other unauthorized GM papayas generated in
the region.

GM papayas carry the transgenic vector construct gener-

+ To whom correspondence should be addressed.  e-mail: akiyamag@nihs.go
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ated based on resistance to PRSV infection by expressing the
PRSV’s coat protein (CP) gene. Since the other unauthorized
GM papayas developed may differ in the transgenic vector
construct of the authorized GM papaya (Line 55-1), we de-
veloped a method for detecting contamination with unautho-
rized GM papaya. In the present study, we found the unau-
thorized GM papaya, PRSV-YK, in processed products con-
taining papaya as a major ingredient, papaya-leaf-tea, pickles
and jam, and developed a method for the detection of PRSV-
YK using the real-time PCR.

MATERIALS AND METHODS

Papaya Samples Papaya products were purchased
through the internet in Japan. Hawaiian non-GM papaya
(Sunset) fruit was purchased from a Japanese trade agency
via the Hawaii Papaya Industry Association through the Con-
sumer Affairs Agency, Government of Japan.

Purification of DNA Dried papaya leaves in papaya-
leaf-tea, papayas in pickles and Sunset sarcocarp were
ground using a mixing mill. Papaya jam was used for purifi-
cation of DNA without grinding. DNA was extracted and pu-
rified from 2 g of the samples using an ion-exchange resin-
type DNA extraction and purification kit (Genomic-tip; QIA-
GEN, Hilden, Germany) as follows: 30 ml Buffer G2 (QIA-
GEN), 20 ul 100 mg/ml RNase (QIAGEN) and 500 ul cellu-
lase (Sigma-Aldrich, St. Louis, MO, U.S.A.) were added to
the sample and vortexed thoroughly, then incubated at 50 °C
for 1h. The mixture was incubated at 50 °C for another 1h
after the addition of 200 ul Proteinase K (QIAGEN). During
the incubation, the samples were mixed several times by in-
verting the tubes. The samples were then centrifuged at
3000 g at 4 °C for 20 min. The supernatant was applied to a
Genomic-tip 100/G column (QIAGEN), which was pre-
equilibrated with 4 ml Buffer QBT (QIAGEN). The tip was
washed three times with 7.5 ml Buffer QC (QIAGEN) and
transferred to a fresh centrifuge tube, and 3 ml pre-warmed
Buffer QF (QIAGEN) (50°C) was added to elute the DNA.
The DNA sample was transferred to a centrifuge tube, an
equal volume of isopropyl alcohol was added, and the sample
was mixed thoroughly. DNA was collected by centrifugation
at 12000 g for 15 min. The pellet was rinsed with 1 ml 70%
(v/v) ethanol and centrifuged at 12000<g for 3 min. The su-
pernatant was discarded and the precipitate was dried. The
DNA was dissolved in 20 ul water for use in analyses. The
DNA was quantified by measuring UV absorption at 260 nm
using a ND-1000 spectrophotometer (NanoDrop Technolo-
gies Inc., Wilmington, DE, U.S.A.).

PCR Each PCR reaction mixture (25 ul) contained
2.5 ul 10XPCR buffer II (Life Technologies, Carlsbad, CA,
U.S.A.), 0.16 mm(deoxyribonucleotide_triphosphateY(dNTP), ,, .
(Life Technologies), 1.5 mm MgCl,, 1.2 um forward and re- I/:
verse primers, 0.8 U AmpliTaq Gold (Life Technologies) and _, _
25ng template DNA. The PCR conditions were as follows: * {‘
95°C for 10 min, followed by 50 cycles of denaturation at T
98°C for 10, annealing at 58 °C for 30s, extension at 72°C (7
for 60s and terminal elongation at 72°C for 7min. PCRs 4
were carried out using the GeneAmp PCR System 9700 (Life . 2
Technologies). To determine the nucleotide sequence of the
transgenic vector construct harbored in GM papaya, DNA

=
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fragments were amplified by PCR using the following primer
set. Forward primer: 5'-GACATCTCCACTGACGTAAGGG-
3’ (p324). Reverse primer: 5'-CTATCRCTCTCTCCAGTTT-
TTG-3' (p323).

DNA Sequencing The PCR-amplified DNA fragments
were extracted from the agarose-gel and purified using a
QIAquick PCR purification kit (QIAGEN). The DNA frag-
ments were directly sequenced from both strands using for-
ward and reverse primers with an ABI PRISM 3700 DNA
analyzer and Terminator v3.1 Cycle Sequencing Kit (Life
Technologies), according to the manufacturer’s instructions.
Nucleotide sequences were analyzed using Lasergene version
7.2 software (DNASTAR Inc., Madison, WI, U.S.A.).

Real-Time PCR Real-time PCR assays were performed
using the ABI PRISM™ 7900 Sequence Detection System
(Life Technologies). The 25 ul reaction mixture consisted of
2.5 ul sample DNA solution (25 ng), 12.5 ul Universal Mas-
ter Mix® (Life Technologies), 0.8 um forward and reverse
primers, and 0.1 um probe. The PCR conditions were as fol-
lows: 2 min at 50°C, 95°C for 10min followed by 50 cycles
of 15s at 95°C and 1 min at 60 °C. GM papaya was detected
using the following primers and probe. Forward primer: 5'-
GATCCCCGGGTGGTCAGT-3' (YK-1F). Reverse primer:

(A)

(B)

p324

Vol. 34, No. 10

5'-CCGGTATCCACAGCTTCATTTT-3' (YK-1R). Probe: 5'-
FAM-AGACGCCATGGAAGG-MGB-3' (YK-P).

For detecting the papaya endogenous internal control gene,
chymopapain (Chy;, GenBank accession No.: AY803756), we
designed the following primers and probe referring to pub-
lished report.'” Forward primer: 5'-CCATGCGATCCTC-
CCA-3' (Q-Chy-1F2). Reverse primer: 5'-CATCGTAGCCA-
TTGTAACACTAGCTAA-3’ (Q-Chy-2R). Probe: 5'-FAM-
TTCCCTTCAT(BHQ1)CCATTCCCACTCTTGAGA-3" (Q-
Chy-P). BHQI (black-hole quencher 1) was labeled for Q-
Chy-P at the underlined thymidine in the nucleotide se-
quence.

All primers and probes were diluted with an appropriate
volume of distilled water, and stored at —20 °C until use. Re-
sults were analyzed using SDS 2.1 sequence detection soft-
ware (Life Technologies) for ABI PRISM™ 7900 Sequence
Detection System.

Real-Time PCR Data Analysis Typically, the baseline
was set to cycles 3 through 15. The ARn threshold for plot-
ting the cycle threshold (Ct) values was set to 0.2 during ex-
ponential amplification. Reactions with Ct values of less than
48 and exponential amplification plots were scored as posi-
tive. If the Ct value could not be obtained, the reaction was

1GACATCTCCA CTGACGTAA GOGA TGACGCACAAT CCCACTAT CCT TCOCAAGACCCTTCCTCTATATAAGGAAGTTCATT 80 Pagaya-leal-ten B

1 GACATC TCCACT GACGTAA GGOA TGACOCACAATCCCACTAT CCT TEACAAGACCETT CETCTATATAAGGAAGTTCATT 80 | Papaya-leat-tea C

CTAARAAT GAAGET GTE 160

CCTTR LU TCTAAAAATGAAGCTGTG 18
TGAAGCTGIG 18
TGAAGCTGTG 18
AMATGAAGCTGIG 18
TCTAAAAAT GAAGCT L]

TCAT TT GOAGAGAACA COGOGGACT CTAGAGGAT CCCC GOGT GBT CAGT CCCTTCOAT GRCGFCTARARAT GAAGCT GTG 160
rcnrtGms-ncaAc.-c.mcrcumlccccmaﬁrc-mcccvrcﬁr

TCTGAATGAGAAGLT CAAAGA AAAAGAA
CTGAATGAGAAGCT CAAAGA AAAAGAAA, sesa

GAT)
GAT|
GAT T
DATGCT GGT]
19 BATGET GAT
19@ATACT GaT]
19 GATGCT GGT

TOAATOAGAAGCT CAAAGA AR A GAK
IrGAATGARAARET CAAAGA A DIBAAAAA- - - -
TOAATOAGAAGET TR AAGA AAA AGAAARA
TTGAAT GARAAGET CAAAGA AAAAGAARAA- - - - - -
TGAATGAGA AGCT CAAAGA ALK AGA

CAGAAAGAAAAAGARAAAGATAAACA,

- CAGAAKGAAA AAGAAAAAGATAAACAA|
CAGAAAGAAAAAGAALAAAGATAAACA,
CAGAAAGAAAAAGAAAAAGARRAACA AAAAGA G|

AGATAA|234
AGATAA(Z
AGATAA 62

a2

— CRARAAMRAGARAAAGATAAACAAAATARCHA| B8

CAGA A GAAAAAGARA AL AACAARAAGE - ]
GAARAADAALAAGATIRACAAAAAGAT ALl 08

AMAAGAR ARAL

2ISRGACAATGAT GOAGET AGT GACOOAAACOATOTOTCAACTAGCACARAAACT GOA GAGAGAGAT Al
AACT T

2:3 AGACAATGAT GOAGCT AGT GACGGA AACH

G TAGT GACGGAAATIGA
WATGAT
AR

Fig. 1.

TGAT GOAGCT AGT GACGGAAACGATGTGTCAACTAGCACARAAAC TGGA GAGAGAGAT A
g TGTGTCAACTAGCACAAAAAC TGGAGAGAGAGAT Al
50 jua] RCT AGT GAFGGAAACGATGTGTCAACTAGTMCAAAAAC T GGA GAGAGA GAT A

- TIGCT AGT GACGGAAATGATGTGTCEA CTAGCACAAAAAC T GOA GAGAGAGAT A
SORTACAA T GAT GOAGCT AGT GACGGAAACGATGTGTCAACTAGCACAAAAAC T GGAGAGAGEEAT AC

(]

p3z23

PCR Targeting Construct Specific Sequence of PRSV-Resistant GM Papaya

(A) DNA templates (lane 1, non-GM papaya (Sunset); lane 2, papaya-leaf-tea A; lane 3, papaya-leaf-tea B; lane 4, papaya-leaf-tea C) were used for the PCR test using the p324

and p323 primer set. The PCR-amplified products were run on a 3% (w/v) agarose-gel. Lane M, 100-bp DNA ladder marker (B) Nucl

d lig of PRSV CP

cloned from YK, HA, Vb, H1K, W-CI strains and the PCR products obtained using papaya-leaf-tea B and C. Homologous sequences were boxed. The initiation codon for the GM
papaya was boxed with a dashed line. Numerals beside the sequence indicate the numbers of nucleotides from the 5’ terminus.
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scored as negative. Reactions with Ct values of less than 48,
but without exponential amplification as judged by visual in-
spection of the respective ARn plots and multi-component
plots were scored as negative.

RESULTS AND DISCUSSION

Detection of Unauthorized GM Papaya To investigate
the contamination with unauthorized GM papaya in commer-
cially processed products, containing papaya as a major in-
gredient, in Japan, we used genomic DNA purified from the
papaya-leaf-tea products as a template for the PCR test. The
forward primer (p324) was designed to hybridize in the cau-
liflower mosaic virus (CaMV) 35S promoter sequence, which
is the most common promoter used in the transformation of
papaya for various GM papaya traits,” and the reverse primer
(p323) was designed in the highly conserved sequence of the
CP gene, which is cloned from various strains of PRSV
(GenBank accession no.: YK, X97251; HA, S46722; Vb,
AF243496.1; H1K, AF196839.1; W-CI, AY027810.2). Elec-
trophoresis of the PCR products using p324 and p323
primers showed a single band of about 300 bp in length using
DNA purified from two of the three papaya-leaf-tea products
(papaya-leaf-tea B and C) (Fig. 1A). The DNA purified from

(A)

3

non-GM papaya (Sunset) as a control and papaya-leaf-tea A
generated no PCR products with the identical length. Direct

sequence analysis of the PCR product and BLASTn analysis *

indicated that the 3¢)end sequence was identical to the CP
gene in a Taiwan isolate of PRSV (PRSV YK strain)'® (Fig.
1B). Furthermore, the multiple cloning site (containing re-
striction sites for BamHI and Ncol) and two amino acid mu-
tations (methionine and alanine) between the CaMV 358
promoter and the N-terminus of CP gene were detected (Fig.
2A). According to the literature,'” the design of this trans-
genic vector construct was identical to that of the GM pa-
paya, which was generated to resist infection of the PRSV
YK strain. These results suggest that the papaya-leaf-tea
products were contaminated with the unauthorized GM pa-
paya (PRSV-YK).

Development of a Construct-Specific Detection Method
for PRSY-YK In order to qualitatively detect PRSV-YK in
processed products, containing papaya as a major ingredient,
with high specificity and sensitivity, we designed specific
primers and a probe for a real-time PCR assay producing a
short amplicon (57 bp), based on the detected transgenic con-
struct sequence. The forward (YK-1F) and the reverse (YK-
IR) primers were designed in the region between the trans-
genic vector backbone and the CP gene sequence. The probe

5521 BamH|

:‘Cl‘C’]'A‘l';\'l‘a\a\(i(iM(" 'l‘l'.I.l\'[']'['(L\'['l'l'GGAGAGMCACGGGGG&CTL"I‘AGA FGATCCCY

YK-P

YK-1F | |

60
YK-1R

Ncol 83

ATGGGGTCT]
(RELAMIATLY

AM'I'GMGC’I‘GTGGATACCG(iTC'l'GM’I‘GAf

r WGOGTGGTEAL i'llijf."l'l'(l

|
o MASKNEAVDTGLNE™

wmza  CaMV 35S promoter sequence [1-52]
= CP gene sequence [83-120]

0710 20 30 40 50
Cycle

Fig. 2.
(A) A fragment of the transgenic vector construct

Detection of PRSV-YK Using Real-Time PCR
was obtained and

0710 20 30 40 50
Cycle

the probe (YK-P) for detecting construct-specific sequence of PRSV-YK is indicated by lines above the

sites were marked by vemta] arrows. Design of the pnm::rs (YK-1F and YK-1R) and
Is indicate the bers of ides from the 5' termi-

nus. (B) Endogenous Chy detection using a primer set (Q-Chy-1F2 and Q-Chy-2R) and pmbc (Q-Chy- P) (C) PRSV-YK detection using a primer set (YK-1F and YK-1R) and

probe (YK-P). The threshold value was set at 0.2, Positive curves are d

d by arrows.
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(YK-P) was designed on the site of the initiation codon of
the CP gene (Fig. 2A).

Since the forward primer sequence for detecting the pa-
paya endogenous internal control gene, Chy, had an uninten-
tional error of a single nucleotide sequence in the previous
report'® (according to personal communication), we used the
right sequence for the forward primer (Q-Chy-1F2), the re-
verse primer (Q-Chy-2R) and the probe (Q-Chy-P). The real-
time PCR assay for PRSV-YK detection confirmed that the
papaya-leaf-tea products B and C were positive for PRSV-
YK, producing Ct values of 25.93 and 31.88 with a threshold
value of 0.2, respectively. Endogenous Chy detection was
positive for all samples, with the papaya leaf-tea product B,
C and the non-GM papaya (Sunset) producing Ct values of
21.55, 23.82 and 21.45, respectively, with a threshold value
of 0.2 (Figs. 2B,C). The copy numbers of PRSV-YK con-
struct and Chy sequence were calculated from Ct values
using standard curves which were generated using the posi-
tive control plasmid. Papaya-leaf-tea products B and C con-
tained 1 copy of PRSV-YK construct sequence in 27 copies
and 167 copies of Chy sequence, respectively (data not
shown). Because the genetic background of PRSV-YK used
in the processed papaya products was unknown, estimation
of the content of PRSV-YK in a papaya product was not pos-
sible. The non-template control and the genomic DNA de-
rived from other crops, such as maize, rice, soybean, flax and
canola, gave no amplification signals in the PRSV-YK and
the endogenous Chy detection systems (data not shown).
These results indicated that the developed method is specific
for detecting PRSV-YK.

In the present study, as a result of monitoring processed
products, which included papaya as a major ingredient, for
contamination with unauthorized GM papaya, we found a
transgenic vector construct for expression of the CP gene,
which was cloned from the YK strain, in papaya-leaf-tea
products. The design of a part of the transgenic vector con-
struct was identical to the one reported in 1996.'” We also
detected PRSV-YK contamination in 1 out of 7 products of
papaya jam and 2 out of 3 products of papaya pickles in real-
time PCR test for PRSV-YK detection (data not shown). The
origin of the GM papaya contamination in the papaya prod-
ucts in Japan remains to be clarified. Furthermore, we suc-
cessfully developed a construct-specific real-time PCR detec-
tion method for PRSV-YK. Further studies are required to
determine the detection limits, and whether the method can
be used for detection in other commercially processed prod-

Vol. 34, No. 10

ucts containing papaya as a major ingredient.
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weHREFEORE AR v (PRSV-YK) 0 E

1. T ®E
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FEE S TOREFRRICOWTIR. AR L 2D ey PORE SIDIELCTUTOEIC
TV EFERET 5 2 &,

Ry hDRES B fFER B =¥ DR A3 EERREE)
= a0 2 2
51 ~ 500 a 3
a1~ 35,000 t ]
= 35,001 8 8

L2 AT O R R

SALFMTESORFRRICOVTR. HREL2I 0y PORET ST CTEHUTD
HiCEVBRFERETI L,

LIFORIZH - TRIERR AT S,

RokDkkE BEEROEHOBEY | BREEREQEY | BEK
= 15 2 120 1
16 ~ a0 3 120 1
al o~ 150 a 120 1
151 ~ 00 8 120 1
a0l o~ 3,200 13 120 1
3,200 ~ 35,000 20 120 1
35,001~ 500,000 3z 120 1
= 500,001 a0 120 1
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ORI M s AT EFER RV L TERTA,

2. R
HEEE, £ PRUEsOMIES A RETSREEL LTHRESL S 25,
TOERICLEVRERRIED TS, AT E00FERIIC2WTET,
EETRERDT, BEEET BT 5.
EEASRBEEOES DR EERELLTASLHEE LTS, (EESS Tio
WTLHEF - RE&XFROCZRMES)
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HEPORSE., TH-CSWT5LE3A0h5H, BEICHETINICHE LR
THBRES TralciiR L., SERTDLTAREE LT,

BEE T 2 MNEE I ERETREOEINICEDL T, ERENEC T ERYER
T3,

HEENIESEESET, CTROBHENLJRE - EEOTHIL20ESNLR
BTV, 202 Ix—a 2 CLIERT S,

MEAEDS, HEREATER, TEERL, EHERMITEREAS TS
&, TAHYERIC-RBOIERE TS, HOWVIIEFTHERSEREY HV., 30 ofFE O8
LB ETT 3,

"l Fo G200 (LeowF =8 | Millser(Iwatani #1384, BT - ILEEURS
DEEIMELERILOERANVS,

3. VTAFA LAPREEZRAVEER PCRE

FETIHEE S TBEIUAA P IERTBEESS 2 L, DNaRhHERT, L
TOEA A 2Bl Y A 7% o M E (QIAGENH-MGenomic—tip 100/G) AWS. 1
ReffEhs GDNAZ-RIH L, DNAREHIE R 8 5, TODNAREHELZ BT U TA-% o LPRER
WEEHPREA ER TS, 8- TH LU YT AR TO 7 HEEOR
EiCHl L, 131 BEELE ) CRELAThEROREEINE T o Faiziis T
DNARE HFEAT OB EEM A 1T 5,

O A L UEkRRTRE (R8N T, R mReYER s TR SR
BEASAS T OREARELTVIHED

@ EHpME (EET )

@ WERFERNSE (FF470—w)

@ EE|maE (REsR, BRA2Y)

® FEHEASAEEE (Yyh BEa—LRiY)

® it -HFEEE GA—YIisrRVa—=R, Flr77RY)

@ HEEHE (TR, y—r2iukizl)

3.1 #Afgnns
O AfELUREEET RS

MELLERTASAS P LARIAI LOOHZEETRIHEL (845 Fizo0
TiIHEF - REHEABRCERASES) . TOEEO 2ELEOBRBEEFE L TIERSELE
#, L<RTEED, Millser FTHRET S (B8 viCBELTHEN EREET
ikt s, BRLEEES 10 24 Fe L oMiEnE Gl F) CED LD, 28
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EET30 ol A, LJ{EEERERMLTHEE TS, A A EmEE Y o 70 DNA B
RIS o~ b (QIAGEN Genomic—tip) AV, BIT@ 3.2 A riEH00 DNA DR
R I DNA RhRhHERT S,

feds, SEAAS FiooWnTik, FRE1I3FE3 A 27T BFHERE 110 5 {882 DNA &
A ESOBEREICOVWT] ©2.2.2, [T HEIC LY DNA BiHSEN AT - &
LARETH S,

@ EHHE
M EETASS P LEMEAAZLOOREETHRVHL, Millser S THET
D, B LiE$ 2 24 e Lo MIREE (50l F) &Y LD G2 SEHT 300l
iz, XJEBERLTHEICTA, o Fo Y 4 70 DA SR o -
(QIAGEN Genomic—tip) #FVELT® 3.2 433 v RREHLO DNA ORHEER) ICfEy
DNA R R 5,

@ BERTESNE
WENLHETASAS PR EAZLDODORFETHIVHL, FOERD 2£0 F
OEEEEATIEFRE LR . SERSOBEBAEAEMNE Millser ETEHBRT S,
B LaE 10g 2R ) P L MBI E (50ul F) ICED 20 G2 ST 30mL"
iz, F<ESERMLTHEICTS, 43w BBRY 70 DN shHER S o -
(QTAGEN Genomic—tip) #FVy, LATF@ (3.2 -0 3ERL0 DNA ORIHEER) (3
LrDNA RRIHERT S,

@ EENS

Millser ETHRLEECLAEEE 2 24) o L RUBEE (5nl ) IRV
LD GZERENE L BNE, LL{EEERLTHEICTS, fFouRERY A7
@ DNA FhHFER ¥ b (QIAGEN Genomic-tip) ZAWVELT @ 3.2 30 pRiEAEO DNA
DR [TREV DNA R RhHERTS,

& BEHESASHREE

Millser ETHFLEHIC LEREE 10g #4707 o L - RBHEE (5inl ) IED
L0, GZEEE " EMA, L{EEERLTHEICTI, fF-E8BEEY1 7
0 DNA Rl HH#ERI o b (QIAGEN Genomic—tip) 2BV ELT @ 3.2 431 TEEHLD DNA
O (T DNA A RhHEN TS,
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B S -BrEte

METNC L < EEEDLTHEIC LS 100nl & A R v —T80 L 0 @i
REAER (0ml EF) ZBEL, @ RET-S0CAERT T 2aMER IS, ©
O, FEEEREICE o b L 24 FREEREE AR 30 2FAICR D LD G2 FENET 2000
CHETACTEMSES, R TE2EER) oL CREEE Gl F) K8 L,
gk L FEOBRFEAE AT G2 BEE 10nL B Lkvoh, L EEERLT
BWEICTE, A F-28BRY 70 DN RS o~ F (QIAGEN Genomic—tip) # B
W, BT 13,2 2303 2Ekhn DNA Rl R ) (o HEL » DNA RT3,

® kESHS

BE 100 A HEERATERCEY 0, M MERERET LS. ToE, BE g &
ST G2 Rl FANREF ) F e P L MELE (50ul T) o4 LFomi s
LEMEE, LJEEERMLTHREICTD, 432880~ 4 70 DNA SRR o
I (QIAGEN Genomic—tip) # vy, ELTF@ (3.2 o540 vEfA-60 DNA ORI HEER) =
fEV s DNA A fhHEERS 5,

G2 $B T L QIAGEN #1 (Cat. No. 19060) IZFIE LTV AA, 20 20ESICiER
THAT A%y FONARFICE - TENTETHS.
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3.2 SR B DNA ORI H R

3.2.1 DNA oih

3.1 BEEEneE ) #47 - = 3EEHo, 100ng/nl MNase™ 20 ¢ L, cellulase™ 5004 L %70
AT (REREHSESERNEO Vv A-MEICBY ., a-Anylase™ 20 L & EERZN
25), EEES LEEELZ#E, S0CT 1 HEHRES &, £0OM 2~3 BT & K
EHTEE2EEEMT S, KT Proteinase K™ 200 L #4%2 50°CT 1| BfifikE+
5, TOML 2~ BT FrRESH THEEFEEERERT S, 0T, TOERLER
3,000x g, {EIRT (AT, 20 HfEC L, §ohf b (89 250L~350l) 2EHERL., &
57 ¥ QBT S8 Anl. & B\ 8k L 7= QIAGEN Genomic—tip 100/G (ZBFrT 5. &
W, L100/G F QC RS T .60l Fo3EEELEE, S LHHTIKESTE
W= OF BRI ol 2 BT L 2 CHOEHEITE TS HLVBILEICB L, ME 50T
ICIRFH T H Vv OF SR 2ol 2857 L. DNA 2+ 2, BHE: S804 v 7 et
ATAa—AEMZE{REL, BIEEF (Lol EL L<I22 0ol ) WL, 10,000
Xxg BLET, ERT (4C) 15 Mm%, EFEZ#TA. O, ERTEHERET
3", T0%= 4 /—/A 1ol #MZ, Z25I210,000xg BLET, (ERT 4C) 5 4MELL
T5., T EREETT, BRobdEd, BRI HE, FHOTCICEL-REES
S0 L IR L, DNABEE L 45,

* QIAGEN # (Cat. no. 1018048) OO XRRASOHHERF2LOEFR WA,

* Sigma—Aldrich # (Cat. no. C2T30-50ML) D& O RIXEASOHAHEFH>LOEFH
S

¥ —wiiis e F—23k (Cat. no. 312-06671) DL OEIZES O &R O Bus
e

* Promega #f (Cat. no. V3021) 100mg ZiEk Sol i—EEM L O RiZRAS 0L *
i mEBRWE,

5 QBT $RENTE, OC ERE I L TR OF S8 QIAGEN # (Cat. No. 19060) IffB LT3
AL, B0 AGCESITREETEAT A v FOFASICE. TENTETHS,

“ EEHHEI LGRS TL. BEFAOESMTCRTE A FiMh X3, k
-

3.2.2 DNA BAEHER S o> DNA OFLREDOREREAE TR DNA BUEHE O R RAF
DNAREIEROESBA R BFEAFEAKTHTETS&FE" L., 200~ 320nmO&EHET
SRR AL bAERPEL, 260nmF U280nmd> W R (0. D. 260 TF0. D. 280) #
TET D, FVvT0.D. 260004H1. 0% 50ng/ L DNALHRE L, DNABEZ BT S, £
0.D. 260/0.D. 280% #HH T 2, ZOHHL 7T~2. 0icfzhiE, NS HHicE s hTVa
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ZlEa, BONDNAREA G, DNABCEHEEA 1ong/ u LIEHFE#EATHERLT
HER L, DNABRENE L 43, DNAREHEIZ0u LT kicv o & o EEIC 5. —20T
VITTHERTET S, SiFELEDNAEENEL, MEEEBICURL., BoElmimNE
EEETEETS, 28, DNAEHEROBES ng/ p LIZE LWL &, F0FE
DNASERE > LTRWS,

" HFETIESICE. BEEEAKEAVS, £, fEREES, TEENEEEICLY
EWARNECET IRERUCEBEENAELSZ N, EEET D,

*0.D. 260 A% DNA R 3£ B WEE 0.D. 280 A3 ¥ i P HEF PR OB EELEL S,

0. D. 260/0.D. 2800 AL T~2. 0@ Th o TLHNSOE L2 58 ETES 20,

3.3 VF-¥ALPCR &

BiETHEEL N T PRSV-TK RaRBRL LT, AV 779 —Ff 70 A AR
S F o T— 2 —EH| 1 Papaya Ringspot Virus coat protein (PRSV-cp) i+ 0ER
EgrRAT ST IA~v— Fe—FERAVD, AV TF7FTV—FFA 7 7L A A3EST
nE—&—g&5 (CaM) BeaEBER L LT, Caldmt 52774 =—x, B 7o—
FERBWS, Ef, oS PR EESE X LT, Chymopapain (Chy) #{m A%
BRTL7 74—, Fe—7EBVD, £77 4 v—, T —TIIEEAEKICER
T3, 774 v—, Fo—70EERFIILTOLEYTHE,

i {r #0255 - (PRSV-YE) RS A 75 o = —3f, RO, 7u—7
YE-2F: 5" -ACA CGG GGG ACT CTA GAG -3

YE-2R: 5" -ACC GGT ATC CAC AGC TTC -3°

YE-2P: 5" -FAM- TCC CTT CCA TGG CGT C-TAMRA-3°

CaMfEF | RIEBR 7 7 v—3t, RF, FTe—7

3565-F : 57 —GCC TCT GCC GAC AGT GGT -3°

355-R : 57 -AAG ACG TGG TTG GAA CGT CTT C-3°

355-P : 57 -FAM- CAA AGA TGG ACC CCC ACC CAC G-TAMRA-3’

S TERERARAT 7 A v —H, RO Te—7"

Q-Chy-1F2: 5" —CCA TGC GAT CCT CCC A-37

QChy—2R: 5" -CAT CGT AGC CAT TGT AAC ACT AGC TAA-3'

@-Chy—P: 5" -FAM-TTC CCT TCA T{(BHQ1)CC ATT CCC ACT CTT GAG A-3°

" QChy-PFr—FdF o oFar— (JHEHE) iT. T-bazedblack-hole quencher 1
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(BHQL) R ¥ 5.

3.3.1 UF - L PCR £ (Applied Biosystems T900HT, Applied Biosystems T500)

3.3.1.1 PCR R iE R

PCRAREHEIE25 u L/well &= LTU@IRT S, #EAEIREITO LB Y TS, TagMan Gene
Expression Master Mix"12.6u L, R T F A =—HEE (774 v—, 50 gml/L)
S0 4pl, HBFo—FERH (0pnol/L) 0.25u L&RES L., DNAEENES u LETML
HEAEKTERS e LICWRT 5, PROT 7 0 RIS E LT, ST DNABEHTEZ I
ARVLOIZOWT L EMICENT S, SERERTE. REAE—A L, 2%
Y =AEEATS, ok, LEAFLLWLEIEEL, RO —0 - FRATS
NWor—&—%BnTiTH, BRCV2LOEAHRE L, ECERihRI B, 7 L—
R A M TERadETE, 7 l— OREE#E, ABI PRISM Optical Cover
Compression Pad“®R@OmEmA I3 L5, FL— 1O EmizE » FE, DNAESE
iz S5 R SR, (s RN T /3 1 (PRSV-YK) B R3S, ds L URCaM
rEaEEE ThThIY = AT LTIT I e kT3,

*! TagMan Gene Expression Master Mix
FREIEEFAROW S, BeRERTIEBRCR. BEHABEECTRhD LHICEE
T35, FHa®aicit, PRI ECWHRRVESHLS, IERNCEETES
WEE, BOL, BEEPETORCEHTEWTHRREETS, £, TaAicsy
ET M, DEHE BLOEHEZ_LAZEL, Yo ORCEEICANLD,

* Non-Template Control (NTC)
DNA BLEHE O FMOEE, NTC (243 DNA BN O D D CEEEE K E Y= A C5u L &
m¥s,

0§ =T L—h, —ae, BIR =0T S—s—
Microdmp Optical 96-Well Reaction Plate (Life Technologies #1). B UF, ABI PRISM
Optical Adhesive Cover (Life Technologies #f) Z{ERHI &, I— N 7 DHH
oW THREREABOT=2TAEEED - L,

** ABI PRISM Optical Cover Compression Pad
ABI PRISM Optical Cover Compression Pad (Life Technologies 1) #{ERE4 5.
Applied Biosystems 7500 Tl H LAz,

3.3.1.2 7L —MMESOERE

FIGIZELTE, 7l—MESOREZTDO2IThERE2 G, BERITHI>EA M,
BffoRE - EE, kU, Foe—7HETHD. MESCEFER—FET, #@RLE
FlL— FOEBICHETS L3 KB fitfesis, BiEoiEE (INTIC] : Non-Template
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Control, [UNKN) : DNA BLEHE) OBELTH, 72 —7HEICBL Tk, YE-2P,
355-P, Q—Chy—P  &1Z Reporter #%[FAM) . Quencher 7% YE—2P [1[TAMRA | . 355-P |3 [TAMRA],
Q—Chy-P £ Mon Fluorescent | » /25 L 5 I8V ET &, £ =, Paszive Reference j (RO
ICRET S, 8. 7T— FORER 9600 emulation T— FEF BT 5, Sample
Volume {2 25 e LICRRET &,

3.3.1.3 PCR 818

(BT L—FEExy PL, KGEF—FORVAZERET S, RGESFERLTO
LEVTHRL, BT, 2 pEOEETER L, 05CT 10 MR L, Fv FAF
— rETRIGEFRES S, £0#, 95C 158/, 60T 1 gME1F A 7L 1T, 50
A & ADEERIERITS, Remaining time 4% 0 G- TWESZLEWRL. RiE
T =HE. MESREOME LTI,
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3.4 FBRoMEHEE

B AR L F(PRSV-YE B RS, CaMREF B aEE S LU IR R
BB O RIC VT, @ RO H)E T Amplification plot £ THIE SR IGEh S Ce
O, BTF, multicomponent | T8 .38 | stoha 8 B (FAM) OHI S Ba S8R
BEEEmoRESEEL T,

B {n AR T S P (PRSV-YR) B S0 S b LU CaME P B B O i S L B R T
Amplification plot EIZfi$BI e 2 0ig th A RS B & IciL, T 3
FIPRSV-YKIEHE R EES. VT, ~L— AT (39 2L 158 71) D ARnD o X5
OEAED BT, RELHEE 2 R E T3 Threshold line (Th. line)% 8
RT3, FOTh. linetbCHENB LA EHEMHT 5, DNAREHEIC BT F
WR i o B R 02 = A AT A2 b — FT AR O CHE D B S, Aot TR
255 PPREV-YRO 4 7 38R 3o L TR CalAc P ke sn B D @ adlB L F 20 = L IR T 2T 748
FROCHEN N HE (D) o, SEREHIBEIRETS, A THiE RS2
T AAFITO P b —FTBRBEOCHENH oh, BisF#EE2 4 F(PRSV-YK)E
50 3408 B TRCaMAC ) & 20 B o0 BB 027 = I T 2 T I T4 R B0 CHE A SR
ZVERE (@) i3, BETREL A PPREV-YRIEBELRIETS(E1EH),

AL TR AR 2T AT DAL — T TREEOCHENGELh., BT
ER#E T oL P(PRSV-YE) B E 38R 5 L X Calfit P B N 3B D RO A-ShH DX
EOWTFRICLESLEVESIT. R BHEEOLSERE DB T2E B O DNAS
HERETT, 2512133 VT A LPCRE | LIERORESERL T, HIEERTH. 2B ™
DNAREEHEY AV S ThEE R ESOHENSENEVSE-S I, ST aE B
DNARIHEFRIA TV, 3542033 VT A2 LAPCREE | LUEOBRELZERL T, HELXIT. 3
[E] H ODNAEEHED B WS 6 ThBtE o ENRoRLVWE SR, BT 4
A PREV-YK) LR ET S, 2 ERCLVBELHEERAEF R 2T
multicomponent % #E47 L. B 8 TFAMOE W3 o A MAEETE, ROXD
B DR B T - TFAMO E T B O et E R SVE AR TER T DR 1M,

Fie, oA B R 2T = AW T E F TSRO CHEA B Ly DNABE
o T, E. - HEEO LSEEES G T2E B ODNATIHBENA T, 25
i213.3 YT A-#{ LPCREE | LIROBIELIT, ThTL A TIRE A MR D20 = A3
IOl FTsREOCHIENE L2 MBS, i BEE O LERE LS TR
ODNAFIHERATV Y, S5I213.3 VT A-X APCRE | LIBROBRIEEERL T, HIEETI.
3[=] § ODNAREHEE B R & Th 43 RS 2 B B 020 LT O i 7 T8RS
OCHERFEI2VESIL, FEELOERIITESTSE 1 2MH),

" DEEREOIEIC Lo T Amplification plot EdD A RndEEE TS - bdb, HiERA: Th
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lineth R E OBAEE < Z LA EETH S, o TAmplification plot F Tri—RT 0 (3107
A 154A 2 0) @ ARn® /A ZAE DA EO ERIT, TE LA 1808 dhig |
TA#PHAETh line® B+ 5, 5 1L T Applied Biosystems T900HT, K UF Applied
Biosystems 75004%6120.2-0.50@ETHALE L LNA,

“DNA BRI AT IC 2 BAE RS T 2L TVSEEICE, 131 AN 5
£
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1 $FROHETFERAF—L PPC: /83 IRt MR

PRSV-YK B{E FEH# A /i rPRSV-YK B EE

CaM; CaMBECH| 12 ¥ 5L B
STEP1

S LT AR
iz Bl ;
i B L E R
0 - G

STEP2
‘-'Jmmmﬂh—

AR LB R

18—

{PRSV-YKL~2) : {CaM1,”2)
PCRHH OlAEhHYE

2R—AT) S P DR P

AR LS E R
|

PNE—AF) (= =):(—."=)

138—21)
(+-4):(+.7=)
(+4): (= =)
(+/=):(+.7+)
D2EL4t (4 =) (+.7=)
(+ =) (==
(= =) (+.7+)
(=~ =):(+.7=)

46



