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(2) MPPL {Fx

MPPL J: fiff 7 B3 22 55 B A P/ Y BRI ZE R A Bl e  MPPL A% L
> AR BB S HERY T ARV SR B EME YR AU s e
M FR AR BUPE AR A R M T TR B B R S % - [FIR - 34 8 B = /i 2 B
BRI G AE (e 2 ERMEYIR F VT FE B IS SRR SRR AR &

B EAYRRBBORGE - T ORI EY) 4 2 e B A YRR 4R AVARE -

(3) MPPL 5% S SR 72 I

HARE 6 A > Dr. Rose Hammond Fybf7% 2 £ T H= N BRI -
B F RS & R F IR T B B R AR AE 5 Dr. Wei Wei (AR EZHSHH
Fflizeii 2 223 ) Bl Dr. Stefano Costanzo EEEYEEHEHTSE ; Dr. Vincent
Klink EFFHZEMHEANISE Dr. Avijit Roy EEMEAMHEANIFE: Dr. Lev Nemchinov
FEEEMERAS - &8 HEAFEEYREVERES - LS E =
BT TE R A AR A L B P ] -

MPPL N T{EESL —RAHEYIE'ERE (Candidatus Phytoplasma) ZHFZE -
Dr. Wei Wei 2 Dr. Stefano Costanzo EETHYIEEHE 2 HHRAIFIC LSS - 3%
FEUm [ R DA LI » SRR B ) SRRl SR 5 BT = 5 1 45 28 16S rRNA &L
X PCR Feif » T A A MRy EME BB BT » A FEH /PhyClassifier S8
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(P E IR E B B TAF - 4 > T A EE Eanil (WHHEF) Z Bt
LhieetBe - R U anfEAR SR (HRIR - AT R R iR s e tE ) BN AH m iR B TR 2 A
M & Frhl4S & RPA (Recombinase Polymerase Amplification ) Ei
CRISPR/Cas12 Z&f > BEIL AT Z R PRER (M IR SRS IE R - R
HIRIETERE (Spiroplasma citri) SRIRAEZ 2

Molecular Plant Pathology Laboratory: Beltsville, MD

Research v People « Databases

PhyClassifier
. .

A Moded for Understanding Phytoplasma-induced
Alterations of Plant Growth Pattern and
Architecture.

Read mors in National Academy of Science
and APS Journals:

-ew symploms dentsed in phyviopksTa-infecled plants reveal
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The mission of the Malecular Plant Pathology Laboratory is to
solve problems related to the management and control of
agriculturally important plant diseases. The Laboratory's
research program involves comprehensive studies of plant
diseases caused by two major types of pathogens: 1)
subcellular pathogens (viruses and viroids) and 2) prokaryotes
(phytoplasmas, spiroplasmas and walled bacteria), and
studies of plant resistance to biotic and abiotic stress. The
research addresses the ecology. morphology. systematics,

Mission |

The Molecular Plant Pathology Laboratory is located in Beltsville, MD and is part of the Northeast Area.

B~ o TEYEEEEEE (Molecular Plant Pathology Laboratory, MPPL)

AEnhE:
(https://www.ars.usda.gov/northeast-area/beltsville-md-barc/beltsvil

le-agricultural-research-center/molecular-plant-pathology-laboratory/ )

2. APHIS
(1) XhHst=E- PPCDL
YR ETEE 28T E 5= (The Plant Pathogen Confirmatory Diagnostics

Laboratory, PPCDL) wEEHEEIRSER 2 EMAYIEFEmbRE (APHIS) - R&3EE
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(2) PPCDL iy
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BRI E » WEIREE mE ERR RN Y2 -
(3) MPPL 4835

PPCDL $1¥ IR R VIR R A1 THE 48 H s B 7 A3 st e
FEJR (Huanglongbing ) ~ M5 #%5E57 (Phytophthora ramorum) ~ 2533 (Plum
pox virus ) ~ M@ &SR (Citrus canker ) MJNEE&EBER 4% 25 (Cucumber green
mottle mosaic virus, COMV) 5 - BRI B BIIR A SR AR IR
Z SURME Rl BT AR » A T B B B R AR AR R AL - T OR LB
fEE B n =M - ot > PPCDL IRNEFE SR T BIREY2E484% (NPDN) | /Y
BB > DU EEEYRESRE (PPQ) HET Y TESEYRE TS ET
6578 (NPPLAP) |« DIRMERAL - GIFE(LAVETRERE » CHAT A
K27 B ETR FatatieE - ARTEVISC 55 - B Riwllas L& 5 TIFuh
NEH AL MEREABRIERIE - B Al RS eR L B E IR E
M - BT B B = i Re B A BRI E Y - TEREY R I bR bl ~ REE(b
iiE ~ B anlaetil R EM RS T - 1 HME R R B LB E =

EESHRE -



Forms = Careers = ContactUs

USDA Animal and Plant Health Inspection Service n
S U5 DEPARTMENT OF AGRICULTURE

Home Travelers - Trade - Animals ~ Plants - Funding - About -

Home > Plant Protection and Quarantine > About Plant Protection and Quarantine > Science and Technology »>
Laboratories and Programs > Plant Pathogen Confirmatory Diagnostics Laboratory

Plant Pathogen Confirmatory Diagnostics
Laboratory

Last Modified: March 29, 2024

The Plant Pathogen Confirmatory Diagnostics Laboratory (PPCDL, formerly Beltsville)
develops, adapts, validates, and utilizes diagnostic methods for the detection of regulated
plant pathogens.

The laboratory is committed to quality in biochemical and molecular diagnostics and is the only Federal Plant Pathology ISO/IEC
17025:2017 accredited laboratory that conducts operational diagnostics for plant pathogens of regulatory concern. The
laboratory routinely tests for citrus huanglongbing (citrus greening), Phytophthora ramorum, Plum pox virus and citrus canker;
molecular confirmation/identification of other regulated plant pathogens of concern is also conducted.

Laboratory programs use cutting-edge technologies from the fields of plant pathology. molecular biology, human and animal
clinical diagnostics, and bio-detection to develop, adapt, and improve methods for accurate and rapid diagnosis of plant
pathogens. The laboratory uses these methods to diagnose and differentiate high consequence and select agent plant pathogens
that require federal confirmation. PPCDL strives to achieve timely transfer of diagnostic tools that are field deployable for PPQ
emergency response and eradication programs, as well as the Cooperative Agricultural Pest Survey (CAPS) program. Tools are
deployed to stakeholders through clear-written standard operating procedures and hands-on laboratory training for end users

B = YRR 28 E 5= ( The Plant Pathogen Confirmatory Diagnostics
Laboratory, PPCDL) 4EUL&Es

(https://www.aphis.usda.gov/plant-protection-quarantine/about/science

-technology/lab-programs/plant-pathogen)

ARS /MPPL i & BE5X i
(—) EEYEE RSN - &E RO BRI ERE R TR IR
TEYIE'E RS (Candidatus Phytoplasma) (LU NEREEER) & EEHEYIA
FEZ— » — T EE T ~ SR )T 2 - SN T (dodder) J
TR R - TREEH T REVERORE SRR ST - ERERIT SE(L - (b
o LEREE SR B EH AT RO R T Y W R E R R SR
SR R AR EY) - AERESE RIS E VIR -
1. RS
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FH 7 BR8N LA (4 SR DB S 7 A 2R -
Sy TR IR 8 R R SRS T - B TR BRI B B P58 A A 777420 DA
16S rRNAC16S ribosomal RNAHYERI 5 # ~ BERMES [ F-(universal primers)
DL PCR (nested PCR) #EFTHGOHI » 1 16S rRNA FRRIN(RAF I i T RIFE
EAEty - A SRR NI B B B 0 - R B A o RO A ~ 43R E9HY
BEATEL o PO - Foltoe JEAs RGNS - FEMRIE R EIE YA - R AR M
EEEES T DS EER - AMAESE— PR K — PR BAZAHER
PES [ al o » BRI R A (e Ry 5 [ A — 80 KB EETT
N BT s R P (5 R IS 2 (5 A P1/16S- SR B 55— PCR5 [ F-¥f
FFLLP1A/16S-SR i nes ted PCR 3 » 75 FHEIME_EHE Y P1/PT 51 HEE 5
S R AT T I F B B RS - S5 3 55 7 Ry (M B S T IH B 2 B B RS e 88
B(E - BEENIMRHEEE—X PR IZEKIE > T3 nested PCR A HEH W@ IR ?
5577 Ol e Mt B SNSRI IR - AR B B (A IR P (R AE B R
¥ NI P EE B AR E RS AR G ] nested PCR - HITHALAH
IR [EBERYS | E AT E A 035 7 (B H ATA BES [ TR 2% - RENEIE R
ELATY TR E P A —20 o Behfean -
2. EE R T R R

RSV T K Y SETEAE nested PCR AYIIE14CEF 16S rRNA FE[A I
PP Y HEATIRFIEE 1 BRSSP Ve (RFLP) 7347 » IR E A~ 7 EFEY
ARG ETH PhyClassifier $8BS-F-2 2B - AU Beerbn = Man ZEE )
FOEERE &k ELE RFLP B - Rt —E vl B M EER R TR - FIFFS

CESTBUR {DUE ) 7 AR - KR LA THERTE - I as N EE
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AR raS R EL [Fs LIS B B I E(E - IS A B st e M e R S T
IRV EREESRES) - /PhyClassifier BEXRIOMAY Dr. Wei Wei EEa=Frb
& > Bt RELP FEUHCIMEGREMS7 » /PhyClassifier AJ$t ¥R ERGHE R
BRI R SSUIRRRAS T B R - thn] BRI T Candidatus Phytoplasma
VIRERTA KIS F R IR ETIEE  STRFIE IS - Wik E SRR R
H " Candidatus | B - EJ7#E /PhyClassifier 2T - FITHh
e EZEFPEERFY] > S PhyClassifier BR{EILAETTE G
/PhyClassifier FU&ESREH K 16Sr group 11, subgroup A (16SrIT-A) - 3ET5
fefe group 11 By REf > HEMHE RS > BHEHSE SRR EER - &
EEPERIGNE el e S W

3. WERITIRE

EHERE TG RG T EIZREHHER (periwinkle, Catharanthus

.r

roseus ) LAERHRE - R HITEIREB A FEERREHEHRE H B E Rk
LRI ERE 2B R Y H B RSk U ALICE S - (B ARS JHERIHE R
BIEH HR > #5781 H H B2 S AL A Bum M2 ZH1 15T itk 5= 5 [H]
FENE 5= R B EHY H H & aofE > BT LU E pasUiatk > oREEREA [F H
H&EZ Bomptistls - 251K HMFTEEIRY H H&ESURIR S s R s it
I — A AEBFEAER AR G R R PRBY MR e e /KAy 50 ml B LVE
FECR > R RIS S G R P M T e BTl > PSRRI E ~ HE &=
g b &l -

(Z) HEYERNERESMEE R A

12



FHABTEER (Citrus Stubborn Disease > CSD) JESEEINIINHEIGE 2 28 HHE
EENTEREZ —  FEDHEEEES (Spiroplasma citri) 51#E - 3%IRIRE
AL Z EIAEYIHTE 2 B - A R TR - Rt nlRE B A RRIAK -
PRI » TEORBHBITE I I AR AT IR R e G R R EE = - ZR1M > H7Y CSD AVIEAR
B ELAth A=) ke IR AW S P [REAEARFEEL » S LU 7> RE AL (R BR AT A AE AR
28 H AT BRI AL PCR Befig s - (HRFTREAEERENE T 6= A0
FH TR B Rl o A ARS B9 MPPL /2 HH Dr. Justin Shih #{EATE
Feflobt & » He M A EHE R &G (RPA, Recombinase Polymerase
Amplification) F¢ffy » FE=0M NSRRIV € AR R B - BE1% - FIH
CRISPR/Cas12 24T S VIE] » 55 DA S8 —TEAE 4 DUEYIAH St 201 -
AT PR e AR A EA A R IR e RS Y 704  EXEFLloRF CRISPR/Cas12 HY
FEHEFP Y W B RPA Y IR IR 45 & BB 1 ERiR ~ (HHE HL s S AE s [ Aaor -
HA - EEEA T E R E S a5 %5 (Tomato brown rugose
fruit virus, ToBRFV) ~ 45 S BB S5 IR AYRROH] - 1R 48R A BT FLA 28 B [

H IR T AR S - BRI AN E S AVE R TH -

= - APHIS/PPCDL ¥ JE R RIFAG A TR

PPCDL fizjX Beltsville » EEMEY(EFmERE (APHIS) THUAHIE = -

Ty

2R 1S0/1EC 17025:2017 sdas s F EY R E = - HFTEERE
w7 AR ES ~ S BEEE - ZERRED F E i NTE B SR E SR - st
YESESEEE (Phytophthora ramorum) ~ 25953 (Plum pox virus) K& EE

5% (Citrus canker) % - 40 » PPCDL 2 & EHHe(inF 2 Brs sl » I
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TEVIR2E g (NPDN) HyBgst T0F - [H]HF PPCDL /2 PPQ BURAEYIIR-E B b

3517
X

=alsas & (NPPLAP) AR OB E - AFEREJIAE  (proficiency test)HYEEE)
% o KRSHHEBRZRIE(L Dr. Vessela Mavrodieva f/ 1% EERE KRG
R B B =s B PR - W ZF 258 & Dr. Muhammad 1lyas s BHAHRBE RSl
HIHRAE - J5AI | > PPCDL BB % PR A B A 5 BEm s 3 R T ATE Rt 7% - 5
TR TR E R L E R E IR R RAL - TEIER IR 0
R ARG | F# (degenerate primer) #fTHN » (HREEFEEHCE
B NBAT » BB A 25 07750 FIRYE(E0H 5 RNA ZEHURY AR 77 IRZ BB =Y
BT4EER - SRR RS E MR R - IR E R AR BE R - T2
A TG TR FEE - HUBE ZEHURETT RNA Z5HY - 5540t COMMV 22697
JRARA » Rl sz AR R - BEE AR - g ERs:
Yk e AR, o ERBL MM MR A T % PPCDL SR8 B RE VB H 7=
FE AR AE AR FAO RN EN SRR 22 FoE R F es BB S R LIRS
(workstation) FVEEE - DUR/ VDRI BIELCE: EIUEMNERDRE - MRS

T MR ATE R -

B OSHEER

RGP F B HE LR FE S (USDA-ARS ) MPPL AfFE EHBIE ) (i i B
(APHIS )FfT/& PPCDL Wt FE = X TR E B B TR Ao S b s ol
By AL DRI & (R B A R R S RMTRZe & 2 S e

Rt M ISR AE W T Y 22 - 75577 MPPL BB =rurE e -
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REFN T AV E RS A0 S BB TREE S O TNE BT R
EET G o EIEA 16S rRNA B3 PCR ~ 5[ FEEEFAI - /PhyClassifier FEHE
PSR BRSEROT » ARERT T EHEIRE - A A AR E AV HIEE T © [FII - 455 RPA
Bl CRISPR/Cas12 &t B PR AN & - R o7 T2 B it A HH Fid B Her e
HIETT > RGN RO B THE AL » FEALRASE R flr ELRRE - MPPL HY
Dr. Wei Wei S[EIFRIC 'S #G SR 2R Eiram S0 B & HE 38 A AT -
PR B RS RS R AR S RE B 2 BR MR BATE TAIM G IE A S » ENSSHHRTEE Dr. Wei
Wei Ky HCEEBAL&1811% Dr. Justin Shih ~ F%ffiE Ms. Kristi D.BiMs. Kailin
Flowers #1725 IR M3 S5 o Bl S A I A< HU T ~ /PhyClassifier P2
BURERITRE ST DRSS RS Bl 7 L IR i PP e 5 458
RPA Eil CRISPR/Cas12 Z&RHVRIFERAITTE » MMEREFEHIGE TR - EHEHE
R MR - 22 R E YR I R EATHE RS BN G R 0t 1 oA 0o S -
SN 1E24) APHIS Pl PPCDL sUa8 BBz » RARSERIEIEYI B i e faoHl
HIRRAS Z i B R B ] 22 98 R b IR e = B » 2 A HE P L v A s T A A
A2~ B slaefil e B TRk sUVEFRIE RS R A R B B &R B AR
JTERHEIE Rt - BT TAF Ui B = BEEEEEEE - PPCOL R HER
AR R SR R B AR B R EE - GIAIER FHFEFT A2 RNA ~ 4 ke i s
R ER  RURN L B B E LR B B B R CR Z [H AU B -
TESEH N ES = - R TR = 2 BRSSO TE R - iR
0] 368 288 S E AR AR Bl B B2 BRAR T s [ A R R R MR B m] S T B 22T
HIRRES 15 S ER B A E RF EAG0 S8 B i 2 1Y B LR T R (R B R VR -
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B> MPPL B2 PPCDL —pablt 8 1% 22 B % - Bl fos i B AG i ARl ~ 70350
TERT LA 25 T BT B A e R 2 il - R A T B A R A (E A\ TR B
& EMER B R AR ARG - B R AR AR AR A
£5 SRR BRI < A0 falER TR E RS PCR BSORIAT? AMAITE 2 4R BB
51 A AT S PCR HYERME? B2 —THPkEL © Dr. Wei Wei Z B A BIFE

BRIt - 48 BISE AR B S R R B AGR R AR ~ S e
il 2R AT = B RS &5 < A HIE T DABR R S B E R B R = 1B -
%t e RPA H1 CRISPR/Cas 12 28ty IR Agofl 5% - BAREHISIRE - RS EN
HHESS - W H Bt - BERH SR SVERVRIRE - Rl A FE R R 22
e ] AFEAE 099 S 50 G Y S B TS oy T s A 0 SR AR A e Ry FH T B 85
HIEFERAR T E - fE HAT oRNA f Cas 12 BRAVECAR S - (H#EN AP HisEs
B FAR AR BT  TMEAST ARIETE » B S B GR 1Y T3 - DA
(RHE BRI TR R SR Z e A - PPCDL ‘B 5z M S i 278 B MR Ad RIS K.
SURR T T T R IRV SRR » BTy S RF R AN [R5 S Fe e B B
RS IEZIEIRE » Bl hoteE AR sl > GEFT/ N ~ 3T 0 A &

Elllk

BIIXBR AU > B HIRMINE - SRR E R E AR AT T > &4 PDCA

AR HE T B B o T AR 2



2. BEREFRAEEEEFIENEL

A2 PPCDL Z TAFuhVEER - $TEHRIFBIR ~ fan M8 - ssEEH]
BRCRR S TR TR S BN RS - A o s SO A A e T+ A R IESERCR - | LA
i K5435 TAF SR8 E R EAUEESS - BN E A PDCA EHIER

(Plan-Do-Check-Act) flJE - ¥R F BIFFEEALIFSRANED > ORI AR
REIESERER (SOP) ZEZEABERNEERHIE - EEEEAEASE - AT LU
Tl N BFEAC s S THYBH ] - WA e BV MR IG plaR e - DR E i lilaie

Py ES IR TR

3. RN ERERNBRIESERE

ECA 2022 T EEBEREOSEGHE ) diin 0 NIRRT A R B BR T
SR IEEEETT RN TE N B SRS DU G IR 26 2 B G H AR Rl —
AR () RIERESEE REMaYemi - SE YRR Em
SN HIIERG Z BT BB - FET S AR A B A R38R o IR A A2 B
USDA-ARS/MPPL J2 APHIS/PPCDL FRZETIHNEGTFEAE4E » BB T, ~ £l

B SR ETEE TR R - EE S {FE R LB HIEA(L - JrniEE T 23

BERZEEFER ) o BEFIEESFEEER - MR REE
FHTRE R - EATELEER SR R RV SE—20 » Hl R BERF LSS T #EF T2
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