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Abstract: Usiilago maydis is a biotrophic fungal pathogen that can induce tumor formation on all types of
aboveground organs of maize(Zea mays L.). As one of the powerful tools to invade host plants, the effector proteins
secreted by U. maydis have been known to play important roles in the tumor production and development, enhancing
pathogenicity, interaction with the host, and interfering host immunity. At present, it has not been fully and systemi-
cally understood about the origin of U. maydis effector proteins, their components and the structural features, as well
as the mechanisms underlying their interaction with host. Following the brief introduction of U. maydis, this review
summarizes the recent research progress in the functional and molecular mechanisms underlying the promotion of tu-
mors, the interfering of maize immunity, the regulation of host metabolism by U. maydis effector proteins. It will
prompt the better understanding of the mechanisms underlying other biotrophic pathogens invading host plants,
thereby to provide strategical references for improving host immunity through manipulating the phytopathogens.
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Table 1  Ustialgo maydis effectors and their reported functions
VAP R S S R S D A S R s K e 0 R R g EZ PN
Effector name  Effector gene ID  Effector localization Effector function Reference
Srtl UMAG_02374  FRAMA 55 ZmSUT1 S+ AR N 1 A (Wahl et al., 2010)
Cmul UMAG_05731  ANMBT ML . DAGR SRR A F LS L AR INBR i A%, NI SA 9442 (Djamei et al., 2011)
5 T4 W
Pep UMAG. 01987 M ELAE ) B R A B POX 12, AT AT ROS A BLAE )] (Hemetsberger et al.,
31 B A0 S5 1 2012)
Pit2 UMAG_01375  Jii4Mk 52 PE AR B TS CP1L CP2 FIXCP2 AHEAE T, JF M (Mueller et al., 2013)
B ATAY R UK 5 10 PLCPs BT , M S i R B
Wi PLCP il 7 3= e
UMAG_01829  JiisMA R A T AR PO AR |- A A SRR F1 Bl (Schilling et al., 2014)
Tin2 UMAG_05302  4ffdfT A0 & SEE ZAEM A A R SR AR ZE A A B (Tanaka et al., 2014)
SR RIS IR PR I EE (Brefort et al., 2014)
Hxtl UMAG_05023  4iifig)i /2 Y Ia AR AL 52 ) oK R AR ) K (Schuler et al., 2015)
Seel UMAG_02239  4ffdfiT 400l 5 £ K SGT1AH EAEA , BHE MAPK fil % 9 K SGT1 52  (Amey Redkar et al.,
1k 3 B ATRETHESCT1 BEA AN M 132 i 2015)
Sep2 UMAG_11938  it%fbWlifh  nlREIE ik AERE I Fa Ok i el W B 1A/ 40 M Hh A TER 4345, (Krombach et al.,
T AR i R T [ B TR RS % 2018)
Flyl UMAG_06098  JiAMk YEFTILT B ZmChiA , 245 L T Bl (Okmen et al., 2018)
Rsp3 UMAG_03274  JisMA 504k DUF26 25 #9584 F AFP1 A1 AFP2 A1 T AT, BT (Ma et al., 2018)
AFP1 A FUR T M A D BB (4 7 24
Ccel UMAG_12197  JFAMA SO PG 8 B (AR R AR 0 #9102 g (Seitner et al., 2018)
Stal UMAG_12226  JisMA U TR 22 AT A RE S5 AL R £ 2 LT Y 7 ) (Tanaka et al., 2020)
(EL TR 4l )
Jsil UMAG_01236 4k Jsil 5 TPL/TPRs () WD40 45 43 AH B VE ), 245 JA/ET i (Darino et al., 2021)
TR HE e h
Nltl UMAG_04778 4k XTI I 28 e T (Lin et al., 2021)
Lepl UMAG_11940  JFAMA VE R A BERE B 2R, SRAEIG AT SR R I 22 15 90T (Fukada et al., 2021)
(F22R3) T AR RS2 AL
Vpl UMAG_00538  BoMA ANMiE% 4% B B ARV BT MA L B A it A i ( Hoang et al., 2021)
Merl UMAG_03753  4fit% A AR HE RFI2 (9 FZ 24000 T T 1 ERBH (Navarrete et al., 2021)
Ripl UMAG_04039  ZHf0f5T Afifakz 0l PTIBTAE SN Irids & 1 ROS 7= A (Indira Saado et al.,
2022)
Ercl UMAG_01829  Jii4Ma K LT 1 A0 BE BT 7= AR Y B 1,3 SR ME 30175 £AY (Okmen et al., 2022)
PTL )i
Nkd1 UMAG_02299  ZHffif% 5 KR5S m e M I T TPL/TPRs 454, T4 K& (Navarrete et al., 2022)
ESEReA G
Tip6 UMAG_11060  ZUfifiA% A0fET i3 EAR JLJ7 L4055 RELK2 & T #1255k 719 3#  (Huang et al., 2023)
3k, FETSE MR B8
Sts2 UMAG_05318  4ifiut% R KA P 5 53 [ ZmNECAP L ELAE, N IMT30E KK (Zuo et al., 2023)
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