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Abstract: In recent years, great achivements have been made on the study of the molecular interaction between forest
trees and phytopathogens. Particularly, thanks to the novel technology including HIGS and CRISPR/Cas9, there are
many breakthroughs towards the functional analysis of key virulence-related genes, pathogen genome and transcriptome
analysis, pathogenic effector protein analysis, functional analysis of R gene in forest trees, the balance between disease
resistance and growth and molecular breeding for disease control. This paper starts with the basic issue of molecular
plant-pathogen interaction currently and reviews the current progress and hotspots of molecular interaction between forest
trees and pathogens, including the signal network of pathogen invasion, the detoxification mechanism of reactive oxygen

species and the multiple action mechanisms of effector proteins, the research progress of omics between trees and patho-
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gens, the key defense mechanism of trees, the interaction mechanism between trees and endophytic fungi and exophytic

fungi, and so on. Based on the current research progress, we prospect the future development trend of tree-pathogen mo-

lecular interaction. At the same time, the emergence of new theories such as the Zigzag model and Decoy hypothesis,

new technologies such as efficient sequencing and molecular manipulation, and new research directions such as effector

protein and immune receptor interaction indicate a whole new stage of forest trees and pathogen interactions.
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BB MAEY IR IR o EAERBUIR & SRR T
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T BN BINAER I ¥ PRRs B¢ PRRs AY3L 32 4,
M T A D 22 IR JB——HE ) A LR ( phy-
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A 3 AR O R e ARG SR DA T S sk
PTI @] RNAi, 5 75 AEEAE A i 7 RNA
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Fig.1 The timeline of important advancements in the history of plant-pathogen interaction
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PAPEEUR TR P R S e R R e b R 2
i 15 20 B A R LA ) R DK AR A VmPmbe 1 %78
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B,

ULAESR Guillen 55177 3 5 A I 56 (K 21 L 45
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SR SF SN STy A 4 = BB BU UK 2 B (T |
TR G 575 A S WAk B 1 BIF 5 A5 AR i A i R
Fo X OB OET M o# T B KRS NW
( Gymnosporangium yamadae ) F1 . P B 5 W
(G. asiaticm) AWLER AR AR R | 38 11 7 e 41
YU S A 32 AN AR T AR R 1 A 0 T
( Oidium heveae B.A.Steinmann ) 3& K 2H 43 H Tl 1
141 23 I BN A 1 K A 22 IR0 B 1

Ho st 1 AR AN B OH_0367 BRIk 4
Br &8, AR Uy B AR e B B Bl 3k, 9 Hon] LA
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HAEMEZEY)A R AR A T SRR R
BRI R B A5 AR A W0 T B B R IR AT SR
ARAR I L TR 14 3500 2 I IS 3 Ak TR 26 B B

3 MAR-REEERAE S RAS

ar 5 R A K B BAE S s R A
S FRVICRL T 240 BAE M 2%, B SE R T RE Y
WA R VAT i 78 — 38 BAER 7 F AL, 2
5 SR 2R B A3 A R T 9 A 3 5 0 D R Y L
YERR A2, HATR B, (35 B (Euca-
lyptus grandis ) . #{ # ( Olea europaea ) . HR 5%
( Castanea mollissima ) BE¥5 ( Pinus contorta ) | 5 &
¥A ( Pinus massoniana ) | F1 ¥ ( Fraxinus spp.) 1%
WA ( Hevea brasiliensis) 5 ( Camellia sinesis) 1%
1§ ( Myrica rubra) | 11 F ( Litsea cubeba) . &4
( Populus trichocarpa ) % B 28 56 B T 4 3k R 41 )
Jp T RV EEAMOR (4L 2 T AR AL T SR,
&M, TR R 32 1A Z BN KK LRR-RLPs
S RN TR RN RESEHE 1 SPUFs HY 3 %
(IR, 7% s 21 27 B 7R 1 4 LRR-RLPs A
SPUFs & FITER R 03 1R vh [F) 20 23k, 3 H A
FERTE IR 3l XU TE 2 300 A2 B 1R K B 7 471
AR ) IR , S A By B 92 3 A v IR — 32 IR i 0 i 4
BT SR AE T RT SR B A BRI 5T B 1 2K
IO AR R TN, 2% L1 R T R TV M R 5 T 1 L
Bl A 7 o B, B 23 | 0 34 A1 T A ik
ROV Y WL K2 [ Picea abies (L.) Karst. ]
MRJE % B ( Heterobasidion parviporum ) 15 & ¥R 1)
AR PR 2 27 53 A T 1 9 Jert o 80 A DG 3 PR K
BRI B 15 XA R B 0 DX S g
Jotk 2 NL895 HEATIR & ¥ sk L)Y , 10 5 217
W — R B T ELAEAE DG 1Y 768 A9 it L TR A (K] L
Fo 54 AR, XSS R B OC R AT LA 3
5 B P 5 2 A B D B G A
FAREDN 5 FLTA 2 DR HAY SCIBRA: 5 A AH DG OCHK
PEEMREEIN, Hoh A &R E A M6-08342 5
10 Mz BE PLEA B 8 OCHR I, O 61 & S BT w
FHIEFER Y 3R MR 1 ( Podosphaera leuco-
tricha ) AN [F) 45 G I 3 9 I v 55 08 0 TR R DG 1Y
15530 [ B R0 L TR AR A DG e PR 1) 2 TR 8
A5 7 00h , S EEARAG 1 88 2330 R0 OB 4 e e Ak
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BRI TSR B 1R Y A i B opy ) e St 4
SEOMTRE 2 180 FRZE R RIS JF HAERE T
SROCHE LR RN BRI Gn g A R L P 450,
Hsp 90.1 Hsp 70 Fe TT 4 23R FeF 4 3L K
4 5 % 4% Bk 40 T B BE R I ( Xanthomonas
campestris pv. juglandis) 7 D BERIEAT 538, T0I A5
2| 520 UM, A RCHLAR /N T O AR 1Y)
RS  , h SCHEAE DT X 5| A A ARG 2 TR 1
¥ ¥ T & ( Candidatus Liberibacter) ) 36 > [# £
ML AT T b 7R T & DRI RStk
HUAREGE SR I BB T 4% Sec F2 4L
1A (Sec translocon ) {8 114 G 5 B g AH SC 8500 2K
Mo RIS 5 R 21 2 W5 AN UA] DL a3 A oK -
3 Do D E A S AR %) DB PR ] Fsf 3 X [ g ) 4%
o I TR B0 1 o3 A AT A

4 PR ST

4.1 MAKRRINFERERESESNE

AR S K e Z G Rn “HF 27 (non-
self) , KX AR AW i 184, A48 ARAR RS
ST B AR OG0 TR 2K (PAMPs ) BRI AR A
G2 AR N B 8O0 2 1 U

AROR T o8 200 i 2 T8I (¥ PRRs X OR5F 1) PAMPs
PEATRS, 5 05 PTT G t™ L AT 356 K] B A
1 X597 9% B ( Xanthomonas citri ssp. Xce) H) 5%
JNE 5955 J5 4y F B (PAMP . f1g22) #H G, TE
Xflg22 R30I, PUiw 44 ( Fortunella margarita)
H 2 SIS 7 T PR e T I 2 T 0 T v T J
FRBHE # A ( Citrus paradisi) iz 36 K A B
R, W Xfg22 G0 76 5T 1% 56 P B AH A
an Rl U Bl 7 PTL

FEY) BT HE A (resistance gene, R gene ) 4iht
HUEnRSE S IR ACHIE VA -4 S IS wia1(TR! SCIg OF N iR Lo a8
TESE LI 41 2 %0 11 868 A R JE P e
BERIRI V2298 JEUH) A A%, anBe S 2R R B Y v Bk
BT TR ) 2 1 RE U S50 2 1 80 B
VSR, 2B SRS A Jo s o AL IR BE ™

MAPK I AEAE 1) 5 K A P58 N 25 A [) A )
0P R A AR A S AR TR
SFHEY  FEMORH & T MAPK 15 58 2 M 73
AU A EY) , HRARSC TAE R E#T e
A, MG CsMAP9-like 25 [ 7 HT A HKHT 48 BE
R T BN, AREERER S, 5 E
VoMPK 1 Fl VoMPK 10 J& PRl 53 50 75 55 I A= ¢ 12
148 h 5 2 B RIK, i VeMPK 9 & [H ) A

et B A2 G B TRD A A T, A L 5 B v
ﬁa‘é[%—%] .
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