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E.: Atg26 (1 Ugt51) J&—Fl UDP-#i%jM: {5 Bei 45 b SE 5 A0 B, LR S Bt Ab S B 45 0817 (SG) Mk
Witk, S5 A SR, FEEAERETRIUGE THEAEEZMEH. NIRK Atg26 X HEER
( Peronophythora litchii ) A=K k& LBEPEVE IR REM , ABF585E 8 A W15 B A BORTE B BRI 5 h 2 2 5] 6 4> 5 BRI
FEEE Atg26 FIRAIEE . AT A, HoRES PTGy 3, HEA KM SEE S5 M A g
T R woR, bk PIATG26a 41, HAZ BRI ATG26 [MIEILN B HA N & T, HRZHMIERR A ; A
FAPERE T Atg26 [RIVEFE &4 —A UDP-#i % bl 2L 4B ( UDP-glucosyl transferase, UDPGT) H b2 Mk, TG PH
( pleckstrin [F]J ) 1 GRAM (WEILEEFEEE . GTPase WG MM ) Tifesk, #—%F Atg26 FIIEHE AT RS
WEALFR ST BT BRI, AR FE R T Atg26 FIREE A Z MAEAE 2 RN, THKIEWWFEF' Atg26 B CAT Z5H i B
PRSP, B R EAE AN (o T B 2 B, PlAtg26 W EAESE A2 FANM R B b, 42 2e 4 i/ i 72
o, BRI | SRR SR MBS A RE T o XIS E B PCR( qRT-PCR /A & B, S5 22 B Bt 1k A1 1L, PIATG26b
TEFHRFR IR B W BB T Be A2 e wr i BIRERIE, 7ed FREMBOME S I TCHI W 25 5%, 3R] PlAtg26 T REFE 7 B FH
PERE I ICVE LT MECRPE h R SR . 28 EATIR, PlAtg26 SHME F T Atg26 [FUE& 7ELi A B2 S,
ARERI L 5 E WA AEY) = hE

EHR: BRERER; MIEAW; PIATG26; E¥{5E%; qRT-PCR

HESES: S667.1 MRS A

| dentification and Expression Analysis of PIATG26 in Peronophythora
litchii
WANG Xuejian'?, YANG Chengdong'?, YU Ge'?, JI Zhenxi'?, GUO Hengyuan'?, YE Linlin'?, CHEN Qinghe'*

1. School of Breeding and Multiplication (Sanya Institute of Breeding and Multiplication), Hainan University / School of
Tropical Agriculture and Forestry, Hainan University, Sanya, Hainan 572025, China; 2. Key Laboratory of Green Prevention
and Control of Tropical Plant Diseases and Pests, Ministry of Education, Haikou, Hainan 570228, China

Abstract: Atg26 (or Ugt51) is a UDP-glucose: sterol glucosyltransferase, which regulates the biological process of
sterol conversion to sterol glucoside (SG), participates in various cellular autophagy processes, and plays an important
role in fungal growth, development and pathogenicity. In order to investigate the role of Atg26 in the growth, develop-
ment and virulence of Peronophythora litchii, six Atg26 homologous proteins were identified through bioinformatics.
The analysis of protein properties showed that the secondary structure of the protein was mainly random curling and had
hydrophilic properties. The results of gene and protein structure analysis showed that except PIATG26a, the other
ATG26 homologous genes of P. litchii had introns, which were mostly distributed at the end of the gene. All Atg26 ho-
mologous proteins contained the CAT catalytic domain, but did not have the PH (pleckstrin homology) and GRAM
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(glucosyltransferase, Rab-like GTPase activators, and myotubularins) domains that make up the PBD (phosphoinositide
binding domain). Further phylogenetic and conserved motif analysis of Atg26 homologous proteins found that diversity
existed among the Atg26 homologous proteins in P. litchii, but the CAT domain of Atg26 was conserved in different
species. Protein interaction prediction and protein molecular docking analysis showed that the interacting proteins of
P1Atg26 were mostly located in the cytoplasm or membrane, concentrated in the process of cell metabolism, and had
catalytic activity, REDOX activity or binding ability, which also indicated that P1Atg26 may not require the binding
ability of GRAM domain for localization. Quantitative real-time PCR (qRT-PCR) analysis showed that PIATG26b was
up-regulated in zoospore stage and early infection, but had no significant difference in sporangium stage and late infec-
tion. This result also indicated that Atg26 played an important role in the asexual reproduction and infection of P. litchii.
In conclusion, P1Atg26 and Atg26 homologues in fungi have significant structural differences and may show different

biological functions from fungi.
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rh ] R il A 4 3K A R R 89 7 AL ( Litchi
chinensis Sonn. ) 4= 7= X, 2022 4 H [ K ik 7 A
MR 52.61 J7 hm®, JEARERRAE 5 A" i
2522227 )7 Y, HZEFRER (Peronophythora
litchii Chen ex Ko et al. ) & 45| & 1075 K FaBE i
JRESI A AER AT, R I E R
Fo 7 i fie hg P iR P T AR e R E N
IR RS, e e ATt S FE A,
PR IE 30%~60%"), 74k TG B 1 IR AE
E 575 7 BOW R DR, HIu R 29 A RAE
K, IS5 REEAARL, (B H AR S L 4 1
IV IE SRR AL, D TR .

H W (autophagy ) J&HAZ YR N —Fhit{k
PRy e #E, R Az ) A W G F 5
J&, RS RE, BI AWK, PR dniey . R
STl 40 5T ) — 5B, DA 26 SIS BEA , i
W R R 8 g AR 2 B A H R G 3
( ATG ) By J¥: , 1997 4, YOSHINORI OHSUMI
KIRI v b B W BE v 2R — > A A OCHEH ATGL,
HA7ERRE P AR H T 45 A H WA RN,

LAl 240 L N 25 i A TS AR AN W) 7 =, 4
M A W Ao B A W L O B SRR
H W, T BRI B A [R)E ] 4 o AR e b
H % ( nonselective autophagy ) Al 3% £ 4 [ Wi
( selective autophagy )" 7EEE ks LR | Atg26
(Ugt51 ) /&—Ff UDP-#iZ5 0 B i 5L % %
fitg, A AN RGBT HS BRI (SG ). 1%
M & A 1 BRI ILEESS & 4538, (PBD) Fl1A~F
H UDP-#j %l FE 4 4 #( UDP-glucosyl transferase,
UDPGT ) HOHEALZE#I, ( catalytic, CAT ) 121
Hrh, PBD it fads 1 A~EWH GRAM (FiA:

LW . GTPase B A ANWLE L H )-PH( pleckstrin
[FJ5 ) [trGRAM-pH]Z5 4 50T 1 1~ GRAM 545,
AT Atg26 T A WEAKFT45 44 ( preauto-
phagosomal structure, PAS ) E"Jﬁiﬁi%ﬁg[lz'mo
Atg26 fEZ P22 R EE s, HIeC ok
MHEREEMARKER .. AWLEE MG, 7EKih
% ( Aspergillusoryzae) ', Atg26 AN Hid
FALYIBER I, 025 HAORR B v A4 A
Wi, FLIZHE PR B dite 2k 25 52 Wi A B AR T 22 F1 43
A AT IR 7RSSR B ( Colletotrichum
orbiculare) 1, Atg26 JHix Had ALY EEIA B
(AR 2 5 0, 5 L i 5 LB 2 T A
71, T FEEE Y, X ey g R
W Atg26 FEMRIR H WA K AT . A A vEREY
HEh REEZEEM . B2 Atg26 AR
JRE F5AE N IO AE P D O T A KR B B0 i R
() ) RE 1 AR HE

AR ER, RSP E e
A~ Atg FE 1, Hb Pl1Atg2 \PlAtg3 \PlAtg8 \PlAtgl2
X HORERNAEREE . BURTEL AN [ 15
HABEEMEM, A Atg26 R385 &
AT L R F X B2 pfam i 4% 56 58 75 B F 1
) Atg26 [RIUREE [, FIHAEY)(E B 20 Hotk—
00T, IFE T qQRT-PCR #8597 HAE % ke FR s 5k
KR T Ff e it B b i SRk FLEE

1 HR5HE

1.1 ##l
111 #XA FAFEER (P litchii ) FEE
SHS3 JysLgnz K AR AE -

1.1.2 Ry HESFNEFE,
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121 HHFAE Atg26 A5 T HHFRES
SHS3 Ji [K 21 Sy 5246 3 e st L D e il , b 17485
I FRIER N Atg26, TECER AR AP
H 1) Atg26 [RlIRE H , HeARWEEE ( Pichia pastoris)
PpAtg26 . PRI} ( Saccharomyces cerevisiae )
ScAtg26. KM (A. oryzae) AoAtg26. FEJIAE
( Magnaporthe oryzae ) MoAtg26 . 44k /] 5
( Fusarium graminearum )FgAtg26, I A GenBank
A H SRR T 5112022 F ] NCBI A< # blast
T HEST AR R A &, @1t Blastp [
Tl UL Atg26 T3 81 7E A8 o B4k 2 b A
., E HRIIHEEAY E-value R{E N le-5. i
i pfam ( http:/pfam-legacy.xfam.org/ ) # &
PpAtg26 [ IREEL ( PFO3033 ., PFO0169 . PF06722
PF02893 ), F£HIH TBtools™ T H.7E 7 ki 76 £ 55
BE E TP iE4T hmmsearch, 5 Blastp Ar#k 45 R I
ALV RIHE L & 1 . 7E NCBI Batch CD-search
(' https://www.ncbi.nlm.nih.gov/Structure/bwrpsb/b
wrpsb.cgi ) ( E<le-5) Xk & 1 J & A& Ak
AT TIRes I, It X,
122 PlAtg26 & & M L4 M B AL B 4 o
| F§ Expasy-ProtParam ( http://web.expasy.org/
protparam/ ) X PlAtg26 & FAE/KM: . S5 H S 0
FREHT M FIH PlAg26 KEHEAM
DNA J7 41 Fl CDS J¥41 , 7 TBtools | X H HEH 45
¥ AT Al AL 5 1833 CELLO ( http://cello.life.nctu.
edu.tw/ ) X} PlAtg26 HE47 W 40 (2 T 5 1 H
MEME ( https://meme-suite.org/meme/tools/meme )
O > B PlAtg26 K [l Uy 51 B4 £ 7 5k
( motif ), motif &K 10, KJEH 10~60 aa.
1.2.3 PlAtg26 &&=, ZRKEMAMN 4
i+ SOPMA Tiilll PlAtg26 & 24kt ; FIF7E
2 T. B SWISS-MODELP ( https://swissmodel.
expasy.org/ ) T PlAtg26 M —=2z5H), If
HAT AL
124 AZRAFHAME 1 GenBank FH KT
$%£% ( Phytophthora sojae). flF 7+ ( Arabidopsis
thaliana ). Z Kl ( Mus musculus ) 193 K 2 29
i i B A PpAtg26 . ScAtg26 . AoAtg26 Al
FgAtg26 fii ] Blastp iE A $8H: Atg26 [FUE T4,
i 5 PhyloSuite!*! /i 1Q-TREE i {144 & 7% K /i
YT . BRIWERE . BROREERE . BUWERE . RO
. MEE . ZEMREITN Atg26 SHH RS A

B, KA maximum likelihood (ML) &, Jfi%
‘# ultrafast bootstrap 24N 1000 JEF74 3, HAh
SRR EAMA
12.5 &AZEHHak it STRING M4
PIAtg26 [ 7EL 01T, K& L PlAtg26 1E B P.
cactorum ) HAEAE X B . AL STRING™
( https://cn.string-db.org/ )X 35 2 o 8 1 1Y
HAERRIAT T, SEOAE : RARESRALH Sy
B, hAEEEEE (0.4000), WoR i RAE H A A
it 10 4
12,6 & Fara% % ik SWISS-MODEL
( https://swissmodel.expasy.org/ ) ¥ #1525 1 347
PR A, I GRAMMPHEAT 2> 715 18
PDBePISA( https://www.ebi.ac.uk/msd-srv/prot_int/
pistart.html ) F #7507 XHE45 %, I-diH Pymol
AT I AL
1.2.7 PlIAtg26b & B % (& & BB AL As & | 455 Ik
AoB5 R LEAIRTRM R T BRI R EAIE V8 W]
PREE IR AL (HOB i V8 i3Il i 100 mL, i
AiKERE LL) H, 25°C, 120 r/min 537 2 d,
M ddH,0 HIEZJF R 2442 DNA. 5197
51| . PIAtg26b-F, 5'~ATGGAGGCCACACAGACG-
3'; PIAtg26b-R, 5'-TTAAAGAGCAACTGACG
ATG-3'.PCR JZ i {4 % : 2xPhanta Max Master Mix
(Dye Plus) 25 pL, Primer F / Primer R 4% 2 pL,
DNA 1 pL, ddH,O 20 pL. #idfE£k T H
NetPhos-3.1 ( https://services.healthtech.dtu.dk/ser-
vices/NetPhos-3.1/ ). SignalP-4.1 ( https://services.
healthtech.dtu.dk/services/SignalP-4.1/ ) fl TMHMM-
2.0 ( https:/services.healthtech.dtu.dk/services/TM-
HMM-2.0/) Tiiill PlAtg26b HIBERRILA S . (55
JOR R 15 S 235 g 4
128 HHBAERREBFERHNE SHER
e U MR I I R K 75 R TR T AE V8
[El (A 5 Rk ISR 2 d, B U0 S0k e 1 22
TE V8 WK FRHE A, 25 °C, 120 v/min 537 2 d,
H ddH0 WETRZ G LR . 3RAG 7 BORR P 35 8 FR T
22 (MY ); ¥ BOREETE V8 [EARR Sk b3
7 5 dJm, HI ddHO B, a4t ks,
4000 r/min &0 10 min J5, 3 & AR15F 3018
T4 (SP) FE4h; ¥ [k SPFERE 12 CHRIRAL
1 hJE, B R 25 CREFRAARESE 1 h,3800 r/min
B0 10 min J55F BRI IR (20), A
[F) {2 e B B AE A AR A . FH BRI R TE V8 MRS
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TS 2d Ja, HERNTERT AL RO e, )
RZ2HKAIE, B b — o, BT 25 CHRERE
B, 9T 12, 24, 36, 48, 60 h i sE, Hir
12 h RUsEm 22, HARER 22t A, i
RBVRIG, B T-80 CLRAE, HIT RNA 1L,
1.2.9 qRT-PCR 547 WS M actin 5HTF51 :
PIAct-F, 5'-TCACGCTATTGTTCGTCTGG-3';
PIACt-R, 5'-TCATCTCCTGGTCGAAGTCC-3';
qp-PIAtg26b 5|4 /741 : qp-PlAtg26b-F, 5'-CGCA
CGAAATGAAGCTGTCT-3' , qp-PlAtg26b-R ,
5'-GGAGTACTTGAGCGGCTTGT-3', & AriaMx
Real-Time PCR WA I i#47 qRT-PCR 4341, [
WA Z : 2xQ3 SYBR gqPCR Master Mix (Universal)
10 uL, Primer F / Primer R £ 0.4 pL, cDNA 2 uL,
ddH,0 7.2 uL, KW FEJF : 95 CHiAE P 30 55 95 C
M 10s, 60 CTiEk 30s, fEHF 40 k., LIE 2K
Bt R IKT N 1, KRR Ct ik (2744
) AT PIATG26b 78 A [R] it 3] B AR X 2k
BRI IEAT 3 IREE .

2 HBREHW
21 HBHEBEESH A6 EEEANERE

R T IABRER T Atg26 RIRE A,
FIH B HRGE R Atg26 £ HEFEIRIF ), i i Blastp
J7iE A HMM 5 578 7 BORG 2 25 B0 e h &2 4k
B HZE R BT T, BAHIE 6 1 Atg26 [FJA
HH

i3 pfam W3 ARG BERE: Atg26 FEH AT 4 1>
Ifiekk ( PF03033 . PFO0169 . PF06722 . PF02893 ),
Hr PF00169 F1 PF02893 ZHi{ PBD &5k,
PF03033 il PF06722 4%, CAT Z5f43k . ¥ 4 1)
fAEdkiE i hmmsearch (45 BRI 0Hr, FFARTE
AR R BRI HA 4 A DiRek &,
H Blastp Z5 R 1) 6 MRAY S A CAT 4ith ik
() PF03033 F11 PF06722, ifii JC PBD 4% 43+ (1) 3

Aedl (1), AR, EZ BRI h R KN
[FA4 PBD " PF00169 11 PF02893 My, H.
5 CAT i T — e EA I AT
PF00169 F1 PF02893 (& 1), X —45REKH, 7%
FOFRTERE Atg26 5 EUIA Y [FIVR AR I AE S5 A 3 1
ZEWK,

WLk T B ProtParam Xf 6 Mk H ok
TR TR, 6 MR A R H
TE 707~1503 aa Z 0], ZE0HEHTE 1200 aa LU I, H
4y ¥-H( molecular weight, Mw )7E 96.66~167.14 kDa
Z I8, %5H 5 (isoelectric point, IP ) 7£ 6.39~8.59
ZI], NE ¥ 45 %4 aliphatic index, AT )7E 80.11~90.53
2], SEKMETFYME (GRAVY ) ¥ ik, BA
FoKPE (R 1), WidEL T H SOPMA Fil il
PIAtg26 Y 45, H T 2 g5 LU JC I 2 h
F, 6 NAEE A A E p-Pr&( % 2).7E CELLO
I TR A 2 B 1 0 AR E S L, 6 Mk AR
F 43 0l S AEAS R A A L7 2 (38 2 ). AT LA
B IR R P Atg26 HAT ZREME, HTfE
S 52 MiEid R,

PF02893

PF03033

PF06722

PF03033: WEILFEFLTES I 28N- R4S M 38 ; PF06722: 4G E
A R CHLFE-C Sz 3k ; PF00169: PH #5443 ;
PF02893: GRAM %415,

PF03033: Glycosyltransferase family 28N-terminal domain;

PF06722: Erythromycin biosynthesis protein CIII-like, C-terminal
domain; PF00169: PH domain; PF02893: GRAM domain.

Bl ZHEFBESTD Atg26 BiREEQLHE S
Fig. 1 Domain analysis of Atg26 homologous
proteins in P. litchii

x1 HRFEREEHD AtQ26 FREQRELMER

Tab. 1 Physicochemical properties of Atg26 homologous proteins in P. litchii
HE K 4 B EfH F:P 1D IR A oy hE Sl ARERE IRERH RKMIFSE
Gene name E-value Gene ID Number of amino acid ~ Mw/kDa 1P 11 Al GRAVY
PIAtg26a 7e-73 Pl _gl13547.t1 890 96.99 6.39 40.47 90.53 -0.131
PIAtg26b 4e-70 Pl gl1166.t1 1503 167.14 6.50 39.62 81.86 -0.336
PIAtg26¢ 8e-74 Pl _g9701.t1 1451 162.48 6.64 44.61 82.86 -0.324
PlAtg26d le-70 Pl_g7406.t1 1375 151.72 7.14 38.25 84.84 -0.218
PlAtg26e 2e-71 Pl g2814.t1 1263 139.64 7.17 40.94 90.21 -0.177
Pl Atg26f 7e-74 Pl g9702.t1 707 139.64 8.59 51.79 80.11 -0.326
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Tab. 2 Subcellular localization and secondary structure analysis of Atg26 homologous proteins in P. litchii

FEH 2B a- IR it p-ir & JEHLIN S B RIZ ) A

Gene name Alpha helix/% Beta turn/% Random coil/% Extended strand/% Subcellular
PlAtg26a 38.54 0.00 52.58 8.88 cytoplasm
PlAtg26b 40.59 0.00 49.37 10.05 nucleus

PlAtg26¢ 39.08 0.00 50.59 10.34 cytoplasm
PlAtg26d 38.84 0.00 50.84 10.33 mitochondrion
PIAtg26e 36.34 0.00 54.16 9.5 plasma membrane
PIAtg26f 39.75 0.00 50.07 10.18 mitochondrion

22 #HEFERER Atg26 EH5H

AL BT I B R R L CHT ATG26 JE R 45
¥, kP FgATG26 , AcATG26 H HA 3 NN T,
HIEHNE TRl — e i, 55 bR
H1, B PIATG26a #b, HARFEREELEE 14
o 2 M T, HHAE T RZERRK, [HK
2T 58 3 K (& 2A ).

oAb ECTE P B0 Atg26 1Y PBD 5 F 38k 43 i 15
N ¥, 1fii CAT Z5H3NZERE FIBTY C i il
NCBI Batch CD-Search X7k 7528 8 f1 2 1
Atg26 WILRSF U RESH AT 734, K5 hmmsearch
R, SHABT A Atg26 AR, TEL TR
P Atg26 HE&H CAT Z5F 3817 JC PBD 4543,
TEFH R FRPERE T, CAT 2503 /0 A 7E Atg26 &
Y N 3, {HE& PlAtg26a Fil PIAtg26f 4b, A
MR R C SmIfE i A B E AR, 28R
T A RVBE L R B 0 M AL 25 A dal AR AR S TR 46
PR ST T RE I 4 BT 25 5 , 75 A FR I 85 1Y) Atg26
SHMAERAAREXES, HHREEAZ N
BAZFM, (HEAFYFIE Atg26 H CAT 45

Ml RSy (& 2B ),
23 GREBEPAQMEREAZEETRRTEHE
FoaH

JTHREIE Atg26 B HHLRHE, lid AR
YR Atg26 [RIUEEE A8 R G L B WL
Bro ALK RITRM, FARES 5 R E R
) Atg26 BRI, “AHEAETEX N ER . BIE
JEP I FER SR (A2 HLARUE A Rl — 20 32 . BRI
Atg26 5ZE AR FIEE ATk A T R— 1
S, M-SR ST RO AR AN R] A7 BRI /& , P1Atg26
5REEEPN Atg26 FIREAELEERTR
(E3).

i F MEME X} 75 £ R e 25t Atg26 M A
Fofr e i ] O 2 11 00 DRSSP BT 0, RO A
T R JR R AR S A RSP, HHE A
AW MRS, HORSF T 2011
BEABT C o, NuS A DR RT, X—45
M4, 5 NCBI Batch CD-Search {457 S B 14 43 Hr
GERFRL, BRI Atg26 FUEE A R &5H —
HIPRSFHESY, HZ2E0rE—F, SEERE

A B
[ICDS .
PlAtg26a [ @ GT1_Gtf-like
PlAtg26b || | — Glycosyltransferase_
T — T GTB-type superfamily
PlAtg26c | Hi — ) M YjiC
PlAtg26d | H™H | — — @ PH-GRAM2_AGT26
PlAtg26e [T p——— @ PH-GRAM1_AGT26
PlAtg26f |77 e @ GRAM
P, pAtg2 6 ‘:‘ _H___ PH-like superfamily
Scdtg26 [T B g—
AoAtg26 [} [ I s e
Fgatg26 [ I — e -
5" L L L L L L 1 3! 51 1 1 1 1 I 1 1 13
Q \] \] N \] \] N \] Q S & & S & &
SHSSSSS TS S8

A: ATG26 [RIJEFEF A B T - & T 4545 B: Atg26 [RIVRER FIRF TR,
A: Exon-intron structure of ATG26 homologous gene; B: Conserved domain of Atg26 homologous proteins.
B2 ATG26 REEEMNEF-HEFEMMELREWEHSH

Fig. 2 Exon-intron structure of ATG26 homologous gene and their conserved domains
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PlAtg26a
PlAtg26e
EGZ07163.1 P. sojae
PlAtg26d
EGZ09302.1 P. sojae
EGZ09303.1 P. sojae
PlAtg26¢

EGZ09221.1 P. sojae ——— (TR 83— T (37 SHA 2 68— T [ 3 —{0{#2[6 [ 8 ——
PlAtg26f —— (OB 7SHF 2T 68—

PlAg26b ——— (TR 3YT BT 6 T8 8 THOT3 02 6T 8—— :
EGZO7162.1 P. sojae — TR T3 —{0—{2T6TE: ™ Motif 1
EGZ07103.1 P. sojae 7T 26 TS T— T3 10— 2T 86— ™ Motif 9
ANMS8459.1 A. thaliana — U TR BHTZ 6 — ™ Motif 3
ANMS8456.1 4. thaliana — Motif 7
AEE31974.1 A. thaliana — O T3 SHF 26— .
AEE31975.1 A. thaliana —f0—{T o137 SHA2 6 — = M()tlf 5
ANMS8458.1 4. thaliana — O[T 26— = Motif 4
AEE31976.1 A. thaliana O Motif 2
ANMS8460.1 4. thaliana — Motif 6
ANMS8457.1 A. thaliana = Motif 8
ANM64067.1 4. thaliana — (TRETIHE 6 — — Motif 10

AEE74489.1 A. thaliana TO1377 1216
AEE74490.1 A. thaliana (TP 7 5Ha {216}
-

Y C v S IR B [ PR PG N S ) <1 2 e L

ScAtg26 S.

T3 757216}

MoAtg26p Pricularia oryzae 70-15 {5 % TH37B—a{2T6 ——
AED93354.1 4. thaliana — B e
NP 997099.2 M. musculus B - — e [
XP 006520074.1 M. musculus —fi0—
EGZ07094.1 P. sojae 93 7{SHA 2T 618 T3 —0—{2T6 T8
5L 1 1 1 1 1 1 1 1 1 1 1 13
0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400

El3 A6 BiEEBHRGELZEN (A) MRTFEFIH (B)
Fig. 3 Phylogenetic tree (A) and motif analysis (B) of Atg26 homologous proteins

25 HREEEET Atg26 EAH FIESH

HFRLEA) 53 AR RRAE , 12355 4 1] RE 2 UDP-H) 46 4 3k
AL domain BY4RAS R FETR ¥ 1) o T AE K B[R]
R AP AUE ARSI (B 3), &5 Rk,
IR E TR Atg26 [RIESE 2z BHAG 2k
PE, HRRIYFI b Atg26 B CAT Z5F I AR5
P£, (A PBD S5 3L F- 2 FL A TR Y
24 HBREBED Atg26 EAEERN S
R T T A BOFRRE R T Atg26 (9 T)
e, Wt EL T H STRING Tl % (P. cac-
torum) HEVEEH (£3) MEEEAMNL, 8@
il STRING filill, &I ERER TS PlAtg26 [F]JE
FEEA A E AN E A REA -3 (E4),
A5 STRING Ul 24 A B, X S8 28 1 o T4
i S = R 4 ) R AW PRI ks SR Ve SR i
S H5EYE N E, BAMEE. AR
PSS AR .

T kL E R AR E R D Atg26 AR H
fe, X RE v %) o0 BT 45 SRAE 7 R R A Ptk
T XA . 5T Blastp 7675 B 70 5 5 505
FErp A4k 10 MEAAEAMEBRES, RA
PC110_gl10050, PC110 2990, PC110_g5868 il
PC110_g8861 H A X i & 1 ( P1_g7383.tl |
Pl g9795.t1. Pl g4663.t2, Pl g8511.t1 ), il jd7E
£k T H. SWISS-MODEL %75 K FR ¥ 55 i Atg26
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X Hilb 4745 F X%, 1€ PDBePISA _F 43440 F %
PR, JFiEE PyMOL Xt H AT vl ik (18 6 ),

PDBePISA #5H 7k, PlAtg26a 5 Pl g7383
2 Ia] [t BE 2.4 keal/mol , P1Atg26f 5 PI_g9795
Z 8] [ B H—15.2 keal/mol, 2 N [ =22 )5 i
A SRR A TiE 4%, IRl PyMOL
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Tab. 3 Homologous proteins of P1Atg26 in P. cactorum

DB EREEEA W7 P. cactorum Al HA 4 E

P. litchii protein ID # 1 ID Protein ID & {3 B¢ Protein annotation Identity/%  Bitscore E-value
PlAtg26a PC110_gl17974 sterol 3-B-glucosyltransferase 84.40 1449.5 0
PlAtg26b PC110_g11397 sterol 3-B-glucosyltransferase 84.60 2551.9 0
PlAtg26¢ PC110_g20840 sterol 3-B-glucosyltransferase 87.90 2559.3 0
PlAtg26d PC110_gl11832 sterol 3-B-glucosyltransferase 75.40 2208.3 0
Pl1Atg26b PC110_gl11398 sterol 3-B-glucosyltransferase 82.50 2107.4 0
PlAtg26f PC110_g20839 sterol 3-B-glucosyltransferase 86.00 1248.0 0
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Fig. 4 Interaction network of P1Atg26 homologous proteins in P. cactorum
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Fig. 5 Crystal structure model of Atg26 homologous protein and its interacting protein in P. litchii
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A: PlAtg26a il P1_g7383 43 F X 4% fik 4514 ; B: PlAtg26a Fl Pl_g7383 YA BE/EH] I
C: PlAtg26f Fil P1_g9795 43 F X H k2514 ; D: PlAtg26f Fl PI_g9795 M AUSE/EH 11 -

A: Molecular docking crystal structure of PIAtg26a and P1 g7383; B: Hydrogen bonding between PlAtg26a and P1_g7383;
C: Molecular docking crystal structure of P1Atg26f and P1_g9795; D: Hydrogen bonding between PIAtg26f and P1_g9795.
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Interaction model of Atg26 homologous proteins and interacting proteins in P. litchii

26 PIATG26b EFEZEERBMBUALSR. S
BAFR 25 B 45+ 33 Tl

i T PlAtg26 Bt = GRAM IhREHN (%454 5,
FERERE R TE PAS sEAL ), FRATHED T GEE i
Hoft g 42 S BLAE A o 3 2 7 91 73 At % B, P1Atg26b/
c/d X =AW BATAER Atg8 AHHAEH LT



1498 o AE A F AR

% 46 &

( Atg8-interacting motif, AIM ), iX 1] fEJ& P1Atg26
P RE BRI S A P Rk, %R LA
PlAtg26b M, i#F—L5r 4T PlAtg26 HMikE. A7
R FRIERE R 22 DNA W, PIATG26b-F/R A5 |9
X} PIAtg26b 4ty X HEA 7438, ¥ 7= 43tk 4857 bp,
52 i St a5 R —k (| 7). WHEA R
FEGE— 4001 R L, PlAtg26b H A5 5k
K RREs R, AEA 2B AN S, L
22 IR RAIR M (E 8). PlAtg26b 1] fEi
SV R S T Nl ki N (== s M I E
A WE KA o

M P

M: Marker III; P: PIATG26b.
B 7 PIATG26b EE=E
Fig. 7 Cloning of PIATG26b gene
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Fig. 8 Prediction of P1Atg26B protein transmembrane
domain (A), signal peptide (B) and phosphorylation site (C)
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itk —20 AT Atg26 1E 75 KR PE R TR [E R
HIMPER, UZ R si 22 (MY ) Br B ieEAs
YE R, it QRT-PCR 4347 PIATG26b 75 il T
# (SP), Wshfii ¥ (ZO) KAZYe 12, 24, 48,
60 h FRINTE LI, TENFSh I B A= e
(12 h), PIATG26b ik i, MWifedl 74t
W AR YL 5 11, PIATG26b fY 254 9 T i 284k
(F9). X—&5 I Atg26 7675 K fi R B 1Y
TS AR Y B R R AR

Il
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Relative expression level
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Fig. 9 qRT-PCR analysis of ATG26b in P. litchii
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