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MI1WUINT a1 T18¥eNvefed 1S ULNaINENae 1AL Diaphorina citri

Species Source Comment

1. Aegle maemelos (L.) Corr. Viraktamath and -
Bhumannavar, 2002

2. Aeglopsis chevalieri Swingle Koizumi et al., 1996 -

3. Afraegle gabonensis Engl. DPI Citrus Arboretum Survey -

4. Afraegle paniculata (Schaum.) Engl. DPI Citrus Arboretum Survey -

5. Artocarpus heterophyllus Lamarch Schivankar et al., 2000 -

(Moraceae)

6. Atalantia missionis Oliver Tirtawidjaja, 1981 -

7. Atalantia monophylla (L.) Corr. DPI Citrus Arboretum Survey -

8. Atalantia sp. Koizumi et al., 1996; Adult feeding
Aubert, 1990 only (Aubert)

9. Balsamocitrus dawei Stapf. Koizumi et al., 1996 -

10. Citropsis gilletiana Swingle & DPI Citrus Arboretum Survey -

Kellerm

11. Citropsis schweinfurthii (Engl.) Chavan and Summanwar, 1993 Good host

Swingle & Kellerm

12. Citrus aurantifolia (Christm.) Aubert, 1987; Florida survey Preferred host

Swingle

13. Citrus aurantium L. Florida survey -

14. Citrus deliciosa Tenore Aubert, 1987 common

15. Citrus grandis (L.) Osbeck Aubert, 1987 Occational, Citrus

grandis is
considered a
junior synonym of
C. maxima

16. Citrus hystrix DC. Aubert, 1987;Lim et al., 1990 occational
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Species

Source

Comment

17. Citrus limon (L.) Burm.f.
18. Citrus madurensis Loar.

19. Citrus maxima (Burm.)Merr.

20. Citrus medica L.

21. Citrus meyeri Tan

22. Citrus x nobilis Lour.

23. Citrus oboviodea Hort, ex Tanaka
cv “Kinkoji”

24. Citrus X paradise Macfad

25. Citrus reticulata Blanco.

26. Citrus sinensis (L.) Osbeck
27. Citrus spp.

28. Clausena anisum-olens Merrill
29. Clausena excavate Burm. F.

30. Clausena indica

31. Clausena lansium (Lour)Skeels

32. Eremocitrus glauca (Lindley)

Aubert, 1987, 1990
Aubert, 1990
Aubert, 1990

Aubert, 1987, 1990
Florida surveys
Aubert, 1987

Florida surveys

Aubert, 1987,

Tsai and Lui, 2002

Aubert, 1987, 1990;

Koizumi et al., 1996

Aubert, 1987, 1990
Aubert, 1987, 1990
Aubert, 1990

Aubert, 1990; ; Lim et al., 1990

Aubert, 1990

Koizumi et al., 1996;

Aubert, 1990

Koizumi et al., 1996

Common
Occasional, but
observed nymphal
development
common

Common

Common, a
preferred host in
Florida (DPI) ;
best host in
laboratory assay
(Tsai & Lui)

common

Common

Common host

Adult feeding in
laboratory
Poor host ,

common host

Poor host
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Species Source Comment

33. Eremocitrus hybrid DPI Citrus Arboretum Survey -

34. Fortunella crassifolia Swingle DPI Citrus Arboretum Survey -

35. Fortunella margarita (Lour.) DPI Citrus Arboretum Survey -

Swingle

36. Fortunella polyandra (Ridley) DPI Citrus Arboretum Survey -

Tanaka.

37. Fortunella spp Aubert, 1987, 1990 Occasional;
nymphal

development,
laboratory only

(Aubert)

38. Limonia acidissima L.
39. Merrillia caloxylon (Ridley)

Swingle

40. Microcitrus australasica (F.J.

Muell.) Swingle

41. Microcitrus australis (Planch)
Swingle

42. Microcitrus papuana H.F. Winters
43. Microcitrus sp. “Sidney”

44. Murraya exotica L.

45. Murraya koenigii (L.) Sprengel

46. Murraya paniculata (L.) Jack

Koizumi et al., 1996
Aubert, 1990;

Lim et al., 1990

Koizumi et al., 1996;

Aubert, 1987, 1990

DPI Citrus Arboretum Survey

DPI Citrus Arboretum Survey

DPI Citrus Arboretum Survey

Aubert, 1990

Koizumi et al., 1996

Koizumi et al., 1996

Cage in laboratory
only (Lim et al);
adult feeding in
laboratory (Aubert)
Common;
observation in
laboratory

(Aubert,1990)

Adult feedin in
laboratory
good host

A preferred host
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Species

Source

Comment

47. Naringi crenulata (Royb.)
Nicholson

48. Pamburus missionis (Wight)
Swingle

49. Poncirus trifoliate (L.) Raf.

50. Severinia buxifolia (Poiret) Ten.

51. Swinglea glutinosa (Blanco.) Merr.

52. Toddalia asiatica (L.) Lam

53. Triphasia trifolia (Burm. f.) P.

Wilson

54. Vepris lanceolata G. Don

55. Zanthoxylum fagara (L.) Sarg.

DPI Citrus Arboretum
Survey
DPI Citrus Arboretum
Survey
Koizumi et al., 1996;

Aubert, 1987, 1990

Koizumi et al., 1996
Garnier and Bove, 1993

Aubert, 1987, 1990

Koizumi et al., 1996;
Aubert, 1987, 1990;
DPI Citrus Arboretum

Survey

Aubert, 1987, 1990

DPI Citrus Arboretum

Survey

Occasional; eggs, but
no nymphs (Aubert,
1987, 1990)

Occasional; no egg
observed
Poor host (Koizumi);
occasional host
(Aubert); all stage and
damage evidence (FL
surveys)
Occasional; no egg
observed
Plenty of suitable new
shoots; very few D.
citri found ; possible

non host

31 : Halbert and Manjunath, (2004)
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A1519HUINA N2 T18FONVDINE 1MUY Candidatus Liberibacter spp.

Species

Source

Comment

1. Aeglopsis chevalieri Swingle

2. Atalantia missionis Oliver

3. Balsamocitrus dawei Stapf.

4. Calodendrum capensis Thunb.

5. Catharanthus roseus (L.)

6. Citroncirus webberi J. Ingram &

H.E. Moore

7. Citrus amblycarpa Ochse

8. Citrus aurantifolia (Christm.)
Swingle

9. Citrus aurantium L

10. Citrus depressa Hayata

11. Citrus grandis (L.) Osbeck

Koizumi et al., 1996

Tirtawidjaja, 1981

Koizumi et al., 1996

Garnier et al., 2000

Tirtawidjaja, 1981

Miyakawa and Yuan, 1990

Nariani, 1981

Tirtawidjaja, 1981
Miyakawa and Yuan, 1990
Tirtawidjaja, 1981
Miyakawa and Yuan, 1990
Miyakawa and Yuan, 1990
Miyakawa and Yuan, 1990

Su and Huang, 1990

Questionable symptoms
Symptoms only, vector
transmission

Symptoms only, vector
transmission

Molecular
characterization
Symptoms, electron
microscopy, (dodder
transmission only)
Symptoms (few)
stunting, seed abortion
(Miyakawa and Yuan);
symptoms fairly intense
(Nariani)

Mild symptoms

Symptoms

Symptoms

Symptoms; pomelo-
infecting strain prevalent
since 1987s (Su and
Huang). C. grandis is
considered a junior

synonym of C. maxima
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Species Source Comment

12. Citrus hassaku Hort. ex Tanaka Miyakawa and Yuan, 1990 Symptoms

13. Citrus hystrix DC. Miyakawa and Yuan, 1990 Symptoms

14. Citrus ichangensis Swingle Miyakawa and Yuan, 1990 Symptoms

15. Citrus jambhiri Lushington Tirtawidjaja, 1981 -

16. Citrus junos Sieb. ex Tanaka Miyakawa and Yuan, 1990 Symptoms

17. Citrus kubuchi Hort. ex Tanaka Miyakawa and Yuan, 1990 Symptoms

18. Citrus limon (L.) Burm.f. Miyakawa and Yuan, 1990 Symptoms, presence
of putative pathogen
in tissue; plant
reported tolerant to
disease, but source of
vectors (Lee, 1996)

19. Citrus x limonia Osbeck Miyakawa and Yuan, 1990 Symptoms

Tirtawidjaja, 1981

20. Citrus x nobilis Lour Kaizumi et al., 1996 Symptoms

21. Citrus oto Hort. ex Tanaka Miyakawa and Yuan, 1990 Symptoms

22. Citrus X paradisi Macfad Miyakawa and Yuan, 1990 Symptoms

23. Citrus reticulata Blanco. Miyakawa and Yuan, 1990 Symptoms

Tirtawidjaja, 1981

24. Citrus sinensis (L.) Osbeck Miyakawa and Yuan, 1990 Symptoms, presence
of putative pathogen
in tissue

25. Citrus sunki Hort. ex Tanaka Miyakawa and Yuan, 1990 Symptoms

26. Citrus unshiu (Mack.) Marc. Miyakawa and Yuan, 1990 Symptoms

27. Citrus sp. (mandarins) Miyakawa and Yuan, 1990 Symptoms

28. Citrus sp. (pomelo/shaddock) Miyakawa and Yuan, 1990 Symptoms

29. Clausena indica Miyakawa and Yuan, 1990 Symptoms (stunting)
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Species

Source

comment

30. . Clausena lansium (Lour.)
Skeels
31. Cusculata australis R. Br.

32. Fortunella spp.

33. Limonia acidissima L.

34. Microcitrus australasica (F.J.

Muell.) Swingle

35. Murraya koenigii (L.) Sprengel

36. Murraya paniculata (L.) Jack

37. Murraya paniculata (L.) Jack

Tirtawidjaja, 1981
Kaizumi et al., 1996

Su and Huang, 1990

Miyakawa and Yuan,
1990

Kaizumi et al., 1996
Suet al., 1995

Hung et al., 2000

Kaizumi et al., 1996

Hung et al., 2000

Tirtawidjaja, 1981
Aubert, 1985;
Miyakawa, 1980
Kaizumi et al., 1996
Toorawa, 1998
Koizumi et al., 1996
Toorawa, 1998

Hung et al., 2000

Symptom only, vector
transmission

Observed to multiply in stems,
haustoria and flower stalks

Symptoms

Symptom only, vector
transmission; DNA
hybridization (Su et al.);
infection apparently temporary
(Hung et al.,)

stunting

No detection by dot blot
hybridization after attempted
graft transmission; no
symptoms (Hung et al.)
Mixed results: symptom only,
vector transmission
(Tirtawidjaja); can harbor
greening organism (Aubert);
EM negative (Miyakawa)

No detection by dot blot
hybridization after attempted
graft transmission (Hung et
al., ); no symptom (Kaizumi et

al.); not a host (Toorawa)
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Species

Source

Comment

38. Nicotiana tabacum L.
“Xanthii’
(Solanaceae)

39. Poncirus trifoliate (L.) Raf.

40. Severinia buxifolia (Poiret)

Ten.

41. Swinglea glutinosa
(Blanco.) Merr.

42. Toddalia asiatica (L.) Lam

43. Triphasia trifolia (Burm. f.)

P. Wilson

Garnier and Bove, 1993

Miyakawa, 1980;

Miyakawa and Yuan, 1990;
Nariani, 1981; Koizumi ef al.,
1996

Hung et al., 2000

Koizumi et al., 1996

Tirtawidjaja, 1981

Korsten et al., 1996

Korsten et al., 1996

Symptoms, dodder

transmission only

Back inoculations
(Miyakawa,

Miyakawa and Yuan)

DNA hybridization
with specific probe;
symptoms

Symptoms only,
vector transmission
DND/DND
hybridization, PCR
Severe stunting, vector

transmission

H I~ 1 ] ] Y] 4
Wiy 11189 Tl ivedeoveause Candidatus Liberibacter spp.

Species

Source

Comment

1. Citrus indica Tanaka

2. Citrus limetta Risso

3. Citrus macroptera Montrons

Bhagabati, 1993

Nariani, 1981

Bhagabati, 1993

No symptoms in the
field

No symptoms;
laboratory inoculation
No symptoms in the

field

111 : Halbert and Manjunath, (2004)
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2XYT media (Kathryn tiagae, 2000)

Yeast Extract 10 NIy
NaCl 5 niu
Tryptone 16 N3N
Agar 15 n3u

Distilled water 1,000 Hanans

1 3’ 1] 1 a\ ) = 1 491 d‘ a = I
avanga gy luii uueldviatarh m"lﬂmmqumwgu 21 MG AUHYT 15 UIN

Y Y
LB (Luria-Bertani Medium) §1%3U@8u¥ouUaNS8 Escherichia coli

Bacto-tryptone 10 NI
Yeast Extract 5 N5
NaCl 10 n3u

U5V pH 7.5 478 5SM NaOH

v
@i 19 1ddS e 1 a3 14 autoclave

2% X-gal (5- bromo-4-chloro-3-indolyl-b-D-galactoside)

A Aa o [ a a Aaa <3 {
aza18 X-gal 20 Haan3u 1 dimethylformamide U5U151a35 1% 14 1 Hiadans iu'l3n

a IS A A
QUNYI 4 par AT Tunia

2% IPTG (Isopropyl-B-D-thiogalactopyranoside)

N I~ A A o 1 A Aaa
azae 1 ldanududu 500mM e laiilu stock ¥50 20 Haansudvlianans

ad aaa
M3 Izuz teuNFAY

9

Aaan (% o A & ] 491 k) a Aaa A I ¥ Yy 9
azanguoungad 1 nsuluhniaainyeoudn 10 Waaang ma‘lw"lﬂmmmmu 100
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Standard Curve of BSA

masrmdsina TUsauiuleisues Bradford method (1976) Iasld BSA iilus

De

[

wasgulumsnlSeuiion Tasiinsineaa (dilute) auanududuail

M319WUINA AT M15199919 BSA NANUTUYUAT

a0, 715129913 (Dilution) ANuTNIUve)sAuInNnIgIv (BSA)
1 10 pl of stock (0.1 mg/ml) + 90 ul of H,O 1 pg/ml
2 30 l of stock (0.1 mg/ml) + 80 pl of H,O 3 pg/ml
3 50 pl of stock (0.1 mg/ml) + 50 pl of H,O 5 pg/ml
4 70 pl of stock (0.1 mg/ml) + 30 pl of H,O 7 pg/ml
5 90 pl of stock (0.1 mg/ml) + 10 pl of H,O 9 pg/ml

f1 Standard curve 91 1a9¢1¥11sAUNATIIN BSA Tuanudiudu 1, 3, 5, 7 uaz 9

Ug/ml uazasrvaonTasmsimasai lalumsemanuini 1 Gudaznaeasziiliinas
Y

Wy 100 JuTAsans 1INTTUINIAY Bradford Reagent JuilSuas 900 lulnsans uae

A

vortex gy daia¥ilszana 15 wiifigumgiives mm‘fuﬁﬂﬂﬁ’ﬂiﬂﬂi’@mmmwﬂau
weradi 595 w1 Tuiwas (0D, A 1&uiins plot naudazanduduves BsA fifa’ld
Tungazanududuiel iy Standard curve  wazaisaldnnanududuves BSA
HAnGaT LA TR 1IARIANT 2 aZIAIT AN AT plot N5 fataaslunn,anuIn

ni
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AT NNUINN A2 ﬂ?Iﬂi@HNWﬁiﬁﬁJ BSA Vlﬂﬂllﬂi]'lﬂﬂ'lﬂﬁ@ﬂﬂﬁuuﬁ\? OD

Y 9 A Vo
[UUUHUDI BSA NUANHINNU

o
505 NAW
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AANNTNIUVDS BSA (Lg/ml)

J A
ANIANAULIAN (OD,)

0 0.000
1 0.124
3 0.288
5 0.419
7 0.521
9 0.692
0.7 *
y = 0.0785x
0.6
0.5 - ¢
L
0 0.4
n
[a)
O 0.3 .
0.2
0.1 -
0 T T T T T T 1
0 3 4 5 6 7 8 9
AN UAaY BSA (ug/ml)

MWEUINA A1 A1 Standard Curve Y03 158U BSA (ug/ml) Tagdaiimnnugananved

1A 595 w1 Twas (OD

595)



MARNUHIN N

o J o [
msm%’wmiazmﬂm\lmasmmummaau DNA Dot Blot Hybridization

1 denaturation buffer (0.25N NaOH + 0.25N 20x SSC)
5N NaOH 12 lulnsdas
20X SSC 25 lulns@as
Distilled water 1 lulnsans

2 Washing Buffer (0.1 M maleic acid +0.15 M NaCl + 0.3 %

(w/v) Tween20)

Maleic acid 13.81 g/l
NaCl 8.76 gl
Tween20 3 ml

Adjust pH to 7.5 with NaOH

3 Washing I
20X SSC 100 ml
20% SDS 5 ml
Distill water 895 ml
4 Washing II
20X SSC 5 ml
20% SDS 5 ml
Distill water 990 ml
5 20X SSC (3M NacCl, 0.3 M Tri-sodium citrate, pH 7)
NaCl 1753 g/l
Tri-sodium citrate 88.22 ¢/l

Adjust pH to 7 with NaOH
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Hybridization solution (200 ml)
20X SSC 50 ml
10% laurylsarcosine 2 ml
20% SDS 0.2 ml
Blocking reagent 2 g
Distill water 147.8 ml

1% blocking buffer (100 ml)
Blocking reagent 1 g
Maleic acid buffer 100 ml

heat solution at 65 OC

Detection solution (400 ml)
1 M Tris-HCI, pH 9.5 40 ml
5 N NaCl 8 ml
Distill water 352 ml
1 M Tris-HCI pH9.5 (500 ml)
Tris-HCl 60.55 g

Adjust pH to 9.5
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Y] d o Ly
msnssumsazaetinesd11i3unsI9ael Enzyme-linked Immunosorbent Assay

1 Phosphate Buffer Saline (PBS), pH 7.4
NaCl 80  Niu
Na,HPO,. 12H,0 29  niy
KH,PO, 02 3V
KCl 02 03y

azangluiii 800 Taaans U5V pH 7.4 A28 HCl ud15u/5uas 137 16 1,000 adans

2. Carbonate coating Buffer, pH 9.6
NaHCO, 293 A5
Na,CO, 159 Y

azaneluiii 800 aaans Y5V pH 9.6 A28 0.1N HCI 1ar5u1/sunas1n1a 1,000

a =

A aa <3 1
Hanans iy MiNguugil 4 sermuvaitod

U

3. Washing Solution (PBST)
PBS 1,000 dadans
Tween 20 0.5 Uaaans

° 4 0 A 4 A ~ ~ < Y ay
u’lhlﬂuqm'lﬁfﬂﬂqmwau 20 DAL ALYYE WU 15 UIN Lmzl,ﬂ‘]Jhl’JqumﬂmJﬂfN

£

4 Substrate Buffer
Diethanolamine 97 Haaans
NaN, 02 3
MgCL,. 6H,0 100 dadans

azangluiii 800 Jadans U5V pH 9.6 A28 IN HC1 a5 u1sunas1n1a 1,000

a =

a Aaa I S)L:' A A
yanang Lﬂﬂul'lﬂqmﬁﬂll 4 9 uaFea lunia

U
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smuﬁuax DNA Sequence U849 Cloning vector iy Expression vector

1. pGEMS®-T Easy Vector

Xmn1 2009
17 1 start
Scal 1890 12707/ [ Apal | 14
) Aatll 20
f1 ori Sphl 26
BstZ 1| 31
Neol 37
Amp' ot | 43
pGEM®-TEasy  facz deen | 49
Vector T EcoR 1| 52
(3015bp)
Spel 64
EcoR1| 70
Notl 77
BstZ | 77
, pst| | &8
ori Sall 90
Nde | 97
Sac| 109
Bsix| [118 &
Nsil lgj g
T sps g

pGEME-T Easy Vector sequence reference points:

T7 RNA polymerase transcription initiation site 1
multiple cloning region 10-128
SP6 RNA polymerase promoter (-17 to +3) 139-158
SP6 RNA polymerase transcription initiation site 141
pUC/M13 Reverse Sequencing Primer binding site 176-197
lacZ start codon 180
lac operator 200-216
B-lactamase coding region 1337-2197
phage {1 region 2380-2835
lac operon sequences 2836-2996, 166-395
pUC/M13 Forward Sequencing Primer binding site 2949-2972
T7 RNA polymerase promoter (-17 to +3) 2999-3

Y ® 0 '
MNEUNA 91 1aaalasaa31eved pGEM -T Easy cloning vector HAaZf 1104

sequence @hmﬁagjuu vector
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T7 Transcription Start

5 .. TGTAA TACGA CTCAC TATAG GGCGA ATTGG GCCCG ACGTC GCATG CTCCC GGCCG CCATG
3. .ACIATT ATGCT GAGTG ATATC CCGCT TAACC CGGGC TGCAG CGTAC GAGGG CCGGC GGTAC
T7 Promoter | ” || | | ”
Apall Aat Sph BstZ | Neo |

GCGGC CGCGG GAATT CGATTS’(Cloned inser‘[) ATCAC TAGTG AATTC GCGGC CGCCT GCAGG TCGAC
CGCCGGCGCC CTTAA GCTA FTTAGTG ATCAC TTAAG CGCCG GCGGA CGTCC AGCTG

— e T
Sac Il EcoR | EcoR |

Sall
BsiZ | Spe | BsiZ | Fetl

SPG Transcription Start

CATAT GGGA GAGCT CCCAA CGCGT TGGAT GCATA GCTTG AGTAT TCTAT AGTGT CACCT AAAT ... 3
GTATA CCCTCTCGA GGGTT GCGCA ACCTA CGTAT CGAAC TCATA AGATA TCACA GTGGATTTA ... &

| | | I J SP6 Promoter :
Ndle | Sac| BstX1 Neil '

H o 1 ®
MWHUINA 92 AN promoter L% multiple sequence U9 pGEM -T Easy cloning
vector AMULULLAA sequence iy RNA synthesized by T7 RNA

polymerase #uaa T URNA synthesized by SP6 RNA polymerase
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2. pGEX-2T Expression Vector

pGEX-2T
Thrombin

|Leu Val Pro ArgJ’GIy Ser|Pro Gly lle His Arg Asp

CTG GTT CCG CGT GGA TCC CCG GGA ATT CAT CGT GACTGA CTG ACG

BamH | g ECORI Stop codons

Tth1111
Aatll

Pst

ori

Y { g o ' .
MWEUINT 23 pGEX-2T Expression Vector MY circular map HAZUA WK UIVD multiple

cloning site
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MINNUINN A1 MUUANTRALDUAIIY RPLI 110U 910190 Candidatus Liberibacter

(%

<3 a
asiaticus Lla$ﬂ1§Lﬂﬂllﬂu¢]% y

MIAAUDHAIDU

[y

=3 ad
NNV UABIN

a ada = =S 13 d't:
wouAly  5Aa  YSina  szezneia dnnunaa uSnadiiaa
TalsAu @)+ (P39)
1/ Y o I A
RPLJ ' 1unme 1 1 AuAe 59a  IhmManuaen
sc”  1wn/ua 2 5 AUAD 390 1AWINDA

9 1
@

HOUALIUATIN 2
o I'd
nnavadann

Y
39U 5 A59

4
" Intradermal injection AAWITLHINIFUVDIRINIT

* Subcutaneous injection At 1afImIT



