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Table 1 Overview of the classification, transmission vectors and geographical distribution of HLB pathogens

1% A

U/ °C

Ho BE ) A

i3 S Transmission Sensitive Geographical 2% 3k
Pathogen o e e References
vector temperature/C distribution
Clas Asian citrus psyllid 27—32 Asia, Africa, America [25]
CLaf African citrus psyllid 22—24 Africa [26-27]
Clam American citrus psyllid 22—24 America [28]
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Table 2 Overview of the Sec-delivered effectors of citrus HLB pathogens

S e
og: N
T AR SR AR i =59
T otein Function or Interacting - T Transport
Sec-delivered N S . Cell localization hws Reference
ffector size causing protein pathway
¢ symptom
Leading to accumulation of H,O,.
SDE1 154 aa starch and callose in plants, leaf yello- PLCPs Chloroplast SEC [36]
wing and senescence
SDE3 160 aa gﬁ?é?%ﬁl?ﬁ?ﬁlﬁf degradation of CsGAPCs Cytoplasm,nucleus SEC [37]
SDE15 96 aa Inhibiting t'he plant i‘mmune response A po Free green fluores- SEC [38]
and promoting plant CLas growth cent protein
Reducing photosynthesis and accelera-
ting leaf yellowing;promoting the early
SDE115 185 aa deposit of pathogenic bacteria on citrus ~ Unknown Nucleus, cytoplasm SEC [39-40]
and aggravating the occurrence of HLB
symptoms
Regulating the signal transduction and CsTRAPP, Cyvtonlasm. nucleus
SDE70 131 aa cytoplasmic transport pathways in cit- CsARF, '}{l ri r;qbr’qn o SEC [41]
rus affected host resistance to disease CsRubl e ¢ ane
SDE695 113 aa Regulating the photosynthetic electron CsPCY ., CsPetC Cytoplasm, nucleus, SEC [42]

transport in plants cell membrane
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Continued table
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wgr  EHKR SR LRI Al i FEEE sy
S otein Function or Interacting . T Transport
Sec-delivered N S . Cell localization athwa Reference
effector size causing protein pathway
symptom
Altering or interfering the function or
expression levels of NbCNGC23 - 26, Nonspecific localiza-
CLIBASIA_03875 51 aa  NbBI-2 and NbWRKY9 genes in the NbBI-2 t.O“‘*pCC‘ 1¢ Jocaliza SEC [43]
host to directly affect the host defense on
response mechanism
CLIBASIA_ 04405 121 aa Ijeading to dwarfing and leaf deforma- NbCATI Cytoplasm, nucleus, SEC [13]
tion cell membrane
Damaging the structure and function of o 1
CLIBASIA_04065 408 aa  mitochondria and leading to the decay lfa“ge : Mitochondria SEC [44]
A g037576m
and death of HLB citrus
CLIBASIA 00470 51 an Inducing 'growth inhibition and cell quyubiquitin pro-  Free green fluores- SEC [44]
death of citrus tein cent protein
Inducing growth inhibition and cell XM_006474664, .
CLIBASIA_05150 225 aa death of cit XM_025096339, Golgi apparatus SEC [44]
cath ot citrus XM_006492080
CLIBASIA_04025 96 aa Inducing growth inhibition and cell XM_ 006489869, Free green fluores- SEC [44]

death of citrus

XM_006489870 cent protein

Note:aa means amino acid. SEC means sec-dependent pathway.
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Research Progress in Pathogenic Mechanism and Control Tech-
nologies of Citrus Huanglongbing

CHEN Xianrui, WU Yanling, LIN Jiasheng, MAO Junru, WU Zhaolong, HUANG Zhimin" "~

(National Key Laboratory of Non-Food Biomass Energy Technology,Guangxi Key Laboratory of Advanced Microwave Manufac-
turing Technology.Guangxi Academy of Sciences,Nanning,Guangxi,530007,China)

Abstract : Citrus Huanglongbing(HLB) ,caused by Candidatus Liberibacter spp. »is a highly destructive dis-
ease with rapid transmission and high mortality. To date, there is no definitive cure for HLB, which has
caused incalculable losses to citrus production areas around the world and seriously threatens the develop-
ment of the citrus industry. This article reviews the pathogenic mechanisms of the pathogens causing citrus
HLB and the research progress in the physical,chemical and biological technologies for the prevention and
control of citrus HLB, with the aim of analyzing and discussing the difficulties in the prevention and control
of citrus HLLB and the future research directions.
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