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EIFAN BPEH, R Open Access

T B 2 R IR E AR RE
p26 e EEFEH

FkHEY, TWKR, BhA, Bima’ THEL &= #Y, g a4
(1. MR P AR2EBE, W rg BN 571737 WP 2. iR R2E =0/ BEWFGERE, 1R =3 572025 HE)

 E. MRS (vellow leaf disease, YLD ) f& /™ 5 Ja i A48 (Areca catechu L.) =l B 3, HBUR A
F AR E A A O 5 (areca palm velarivirus 1, APV1) Zifi i) p26 25 76 42 s iR FCHE T, (AR 5 L
T EAEAE R E R ARG . AW R IR R SE B AR TR BEA A cDNA SCHE, LA p26 S #ARTHE BAE
Fo I EE pGBKT7-p26 WEIHEARIF8 i 5 K F s R, 6 A HoE FH T BRI R . 2 )i i i
A% 6 MR EAETE H, 113 Ras #CE H RABElc, M4 ER A (ferritin-4) . JifR $45 H PHOS34 #1—
ANRINTIRERE . 20 AN Y Lext, R4 T35 45 M he 45 b Bl i) AR D R 2 P —— 5 M BB 24 b 3l 2 11
2(CHCHD2), ¥ W, p26 5 CHCHD2 &gt fF e fe S AR . 415 B 2%/ 27", CHCHD2
S F A CosHy 007N2010108Sg, 73T I HiE 14.8 kDa, J& /K MEARFRAE B, A5 R LAJCHLIN G 4 3=, W40
iR 37 O 52 457 TS, oA 5 IR S IR 3k . AT FE 4B % APV I p26 51 3 CHCHD2 Ay HAEX R,
AT p26 TER R e P YN AE S CHCHD2 /-S040 R LEIR AL T FESSERE

KRR B ORI EE; p26 &1 ; AR S, 1 E HAE/ H; CHCHD2

RESES: S432.4+1 XEktRERD: A XEMS: 1674 - 7054(2026)01 — 0091 — 10 =T
PRUKIL, FHTR, 5 (AR, 5. PR RE A AE v e AR DG 78 p26 TR T AR 1), Sl Sianliows
HWPER (PRS0, 2026, 17(1): 91-100.  DOI: 10.15886/j.cnki.rdswxb.20250066 CSTR: 32425, A
14.j.cnki.rdswxb.20250066

MEMR (Areca catechu L.) J& TRENARMENTE, H HE (open reading Frame, ORF ) 5 Bl DI GERL AL 70 #
WA, MR EMNRHEAZE, RIFHEAS—  FHE", 5% ORFla/b i 75 5 il L7 1) 2 5
RFFOLTAEY), TR MMETIAREET 20 J7 hm™™, B 51K, ORF2 %ifi% 4.3 kDa i /K £ Jik p4, ORF3
AR, B A ™ B U MERR R AR, RN IR A HAA 5 FAHB DI EE R Hsp70 [AUEE H . 4544
1l 78 T L DCASEARE ol K SRR B R Y, Hoh, SR XP, ORFS 2 60 kDa fY p60 2H %< 4
PR B f A S5 7 (areca palm velarivirus 1, APV1)  #2[E-F, ORF6/ORF7 43 5l 4wt - B A< 5¢ 25 1 (coat
B R R R i 2 — 9, APV SLADREIRfU$E  protein, CP) 5 ¥R AKX 5% £ 1 (minor capsid protein,
mt A AL MR EEAL . RS &, AT EUTE CPm). H, CP Fr MR B I 28 g L R 4
BB A RNA(gRNA )33t 4] 95% X I, 5 CPm P [A] 58 i

APV JE TREIVIHEFH Closteroviridae) lRiE A ST Z 3%, 1 CPm W 1 57 gRNA F&
SEEIE (Velarivirus )", JZRoRIE SCHEE RNA (plus 5% X IR 8, SRR T RE A R Y E R E &
sense single-stranded RNA, +ssRNA ) #) 7% 7, H: M, 7 H A CP HE A4 55 sHSP il DnaJB13 H.
TREERL TR A ZZAR, KEE 2000 ~3 500 nm™*, AEUY; BT LA F 46 % 2 11, ORF4, ORF8., ORF9,
APV LR BA RSP, H 100 AP EE - ORF10 RAE X BRI B A, HIIRERFI . £

WA EHA: 2025-05-22 fEEIAHA: 2025-08-01

ELTB: HHA HRFAIE ST EILSTH (324QN202); MG E AR EIL & FHAERL ST H (325QN231); A
TR A A SR H (RC2500003503)

PE—EE . TKIE(1999—), I, MR R 2E AR AR Bt 2023 AT RF5EAE . Email: 744474632@qq.com

EEIEE: ZEE(1993—), 2, {1, WIERRSE 51, BFSE 5 1) AR F 28 G B#% . Email: 1ijin2017@hainanu.edu.cn
HEHF(1991—), &, W1, BIFFSR A, BF9E 07 ). Astipin 455 it . Email: 18217924350@163.com
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FEY) 5 s TR BT B B W) 2R A © ZE A sE 387 AR
JLT-2EAE YR T it RNA ORI S (viral
suppressors of RNA silencing, VSR) ., %258 FHHY
F A S HRAE 5 3 B B A Sz, DA T B e
SERUR Gy B R RS Y B A el R 15
i T LI 1 52 2% Y R 2 4 1 1) 1 2
B4 B 5L RE S A B 224 VSR, H HGE 5 5 o7 78 Jk
PRI b 30u ) 28 X A 2B 9 75 i B 110 22 1>
VSR 7EHE LI 4 TARIEME, 41 an 4 iR
W75 B7 (citrus tristeza virus, CTV)Zi 6% 3 > VSR, H
th p20 7EAS PR E il Ry B8 AN R GETTER, 1M CP X
LT ZRGEVUER, p23 AR 1] SRy FRLRR"™; p20 1 p23
(e [ F IR 98 T X Ry FRTCER A S, 9 B
#3978 2(pineapple mealybug wilt associated virus-
2, PMWaV-2) 4t 4 4~ VSR, p20 Fl p22 HP4E[5] 5
GEOLBR, 4 APV R A ¥ 51 B A,
{HH: 335 ORF4, ORF8, ORF9, ORF10 4 fi 1)
p21. p26. p18, p25 FHHINARETIR AR . p26 FHH
K/INH 25.7 kDa, 1 Ko7 B B0 M A FT T 5T
] p26 J& RNA LB 7, 2 HE A 20wk K
TORER) . P, 878 p26 H AR U i
Hr APV BIBURHLTEA H 2 .

P B I A2 (yeast two-hybrid, Y2H ) AR J& 46
I ] 5 AE A (protein-protein interaction, PPI)
Y28 507 HE i HRE R T sie R - A s B
AU W 5 SE R (AN HIS3. LacZ) ' 1% 55 %
PRF (4 Gald) 25 403 45 (UAS) T s [l Bs, 444 5%
71 DNA 45418 (DNA-binding domain, BD) 5
7 1H 7 (Bait) @l 4, #8075 181 (activation domain,
AD) S TEM EAEE A GEY), Prey) Rl . HA Y
PRI L 585 Y 8 R AR R S AR EAR T, A
AE¥r BD Fll AD 745 0] EHLUT, B4 A D RERYS:
SR, DTS T i 45 i PR ) 2k, (R B AR
FEE e R A KB ZHORP L H
TETE ANA (B RE ) INAS I BAF . RV . ] i
i SCPEAE LS, Bz I A i 1 A
YERESE . ltn, R KAE 5800 8 (RSV) ) VSR
p3 VR AT H R cDNA SCPE, %556 18
FHAEHEF NoP3IP!,

BT BRI S AW R I APV )
p26  FAE 751, A Bl I B XU 52 42 AR XA A6
cDNA SCEHATHE, JF%E S p26 fAAEHAERR

HfE EEE . JE S AR AT 3 i e N
TF AW 2= Th ae M AT 0F 5%, LA TR A48 R
p26 & HTE APV faE {2 44 27 E ot B v ny A AL
LSO

1 HREHEE

1.1 RIeRR ARR AR E e, T A
TFRAAE =T N IX (18°21732.9” N, 109°102.5" E) .
DH50 KIGHFFHESZ S0, Y2HGold 5 Y187 i
BEERSZ SRR T e A | o FRERERUY
TR G E A pGBKT7(iE W 344K ) & pGADT7
&AW A KiEFEAEY AT . B cDNA 3C
FE IR T IR . TR IR A BT AR
ZAC LA TAY TRAFRZRGELE 1),
1.2 1&E#5 APV1JEMH 5 RNARE S ¢cDNA &£
1 AR FIFHRARAERHE A Y AL RNA 2
BUATH & (#DP44 1) X5 APV a8 AR AR Fr
AT RNA $2 BC(RNA FT 52 A W % B vk )
OD,4/ODygy 4 1.8 ~2.0) o fliFILZR ERHEA: P4
ARA AT —4E cDNA AR H & (#AG0304),
SH T cDNA 5 1 85198 .
1.3 BEWHITRE
131 #4E 8 4K pGBKT7-p26 & 3%
NCBI %4 % ' APV1-WNY #£ (GenBank % 5% 5
MK956940.2) (1) 5 K 7 91 5 ., Bt 5 E 514
pGBKT7-p26-F/R, LA iR 153 2] cDNA SRtz iff
T PCR Y14, alifb M R 8 Him B . RAIR
TUIEMERE A w) Y E A — 2P RN & (#C115), 1)
AR HFRIA AR pGBKT7-p26, PCR 6 EJR 24 T.
AT, A IER AR 20 C IRA7
132 #HERAFHE GRFLERN  FHEL:
pGBKT7-p26 JFiki 5 pGBKT7 25 #% BUkL 4> 5% A
% £} Y2H Gold, % i T SD/-Trp [EASE #1557 5k
JFF 2xYPDA A T2 LG 5%, i B B SR T
SD/-Trp ARG, 30 C K535 1~ 2 d WgA K
R

H 305 & B pGBKT7-p26 Fl pGADT7 25
#H I L E Y2H Gold, ¥4 DDO(SD-Trp/-Leu)
PASF-A, e PR B s b, F B RV midl T DDO,
QDO/X (SD-Trp/Lew/-His/-Ade+X-a-gal ) -4 | (7
SCHT A X-a-gal A 20 mg-mL™), 30 C 555
3~5dMEARKEN.
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Tab. 1

Primer sequence information

5|44 %K Primer

51¥)J¥%] Sequence

pGBKT7-p26-F
pGBKT7-p26-R
CHCHD2-F
CHCHD2-R

AD-F

AD-R

BD-F

BD-R

cLUC-p26-F
cLUC-p26-R
nLUC-AcCHCHD2-F
nLUC-AcCHCHD2-R

CAGAGGAGGACCTGCATATGGAAGATCTTGACACG
TAGTTATGCGGCCGCTGCAGTCATAATTTTATTTTTC
GTACCAGATTACGCTCATATGATGCCTCGCCGAAGCTC
CAGCTCGAGCTCGATGGATCCTTAAGCACCCAGTGTAG
AATACCACTACAATGGATGATG
ATGGTGCACGATGCACAGT
GTGCGACATCATCATCGGAAG
CTAAGAGTCACTTTAAAATTTGTA TACAC
CGGGGCGGTACCCGGGATCCAGAGGACTTGGACACGAAGGT
CGAAAGCTCTGCAGGTCGACCTACAGCTTGATCTTGCCCA
ACGAGCTCGGTACCCGGGATCCATGCCTCGCCGAAGCTCTG
GGTGCTACACTGGGTGCTGTCGACCAGATCTCGTACGCGT

133 ZHEEGRHE BENASHESLR S
5UFE H AR AR A B A 1 RS Se e F
D, IR AR AR IR : 4 ~ 5 mL pGBKT7-p26
BHEMS 1 mL pGADT7-cDNA S (SCFENRIET
T A0 A, T 45 mL 2xYPDA R4 55 5
30 C 557 24 h )5 kA F 30 4~ TDO/X(SD/-
Trp/-Leu/-His+X-a-gal )4z, 30 °C 4:44F FHiF 3 ~
5.d, FEI 2 800 /> v b J ik i € BT 755 BHPE P
VAR R TE TDO/X Fl QDO/X 4 05 3 YA 5 ¥,
INEAERR 5%, & BURE B R fk DHSa, PCR %
WEPRPE R W, 20 T AR oS wl i, 9F 38 i
NCBI M ¥ (https://www.ncbi.nlm.nih.gov/) 43 ¥t H.
YEFEA

1.4 1EBMEZREE CHCHD2 W= HIREY
Pl CHCHD2 B8 5E J3 51| 76 K5 i 7 53 4 B0 1 i
BLAST, & i [R] Y5 f o 19 BE R T B R s 1 9
CHCHD2-F/R, fifi Fi K% 55 A= ) (#R050) i {2 L7
Prime STARGXL DNA Polymerase ¥ % H 5=,
%% pGADT7 #AK (pGADT7-4cCHCHD?2), 1k
DHS5a, PCR FJ5 224 T AWM T . 3 IER Y
FESL T 20 °C 1717

1.5 PAMTEFEHIIRIE XIHLHMEE S CHCHD?2
AT ISR, BB ¥ pGBKT7-p26
5 pGADT7-4cCHCHD? Fifi 3441k 2 Y2H Gold
th, %4 T DDO(SD/-Trp/-Leu), i 12 BH 1 8. 7 [

F1% T VR B S 23] mi AR T DDO A QDO/X -,
30 °C BiFR 3 ~ 5 d MR TR A KR

1.6 EHAEMEIMKG (LCI) L1 ERDLER
H 4l f4 (luciferase complementation imaging, LCI)
ST, p26 BISREITS ik 2O luciferase,
LUC)HY C %, % cLUC-p26, [AliE AcCHCHD2
i % ¥ 41 50 B & LUC B9 N, # 8 nLUC-
AcCHCHD2(FF G W3R 1) o il 3 R AT R 1R 1Y
1, A0 2 S AR AR A I v I 5
Bo MERGR 48 h kM A, 1 mmol- L' D-%¢
JER MR T 0 T EDCHEE 8 ~ 10 min, 4
J5i {di 1] NightShade LB 985 #4541 1A 1% 2 4t (1
] DUFERTEROAR 2w ) A TR, FT4A8 A

1.7 £WMERFSH & O s A s o
ExPASy ProtParam(https://web.expasy.org/protpara
m/) 53875 SEE K R A ProtScale(https://web.expa
sy.org/protscale/) il W ; [m] P 4 bk XF &k H] NCBI
BLAST, A< Hl H Xf FHl Bioedit 5 45 55 i 445 #4) dal i
1 TMHMM Server v.2.0(https:/services.healthtech.
dtu.dk/service.php? TMHMM-2.0) 5313 {55 5 Bk ot
f#fi 1 SignalP 4.1 Server(https:/services.healthtech.
dtu.dk/services/SignalP-4.1/); —Zk&Ef41T SOMPA
Wi (https://npsa.lyon.inserm.fr/cgi-bin/npsa_automa
t.pl?page=/NPSA/npsa_sopma.html) il ] ; . 40 fify
7€ 2 A F§ PSORT ¥ 4 (https://wolfpsort.hge.jp/)


https://www.ncbi.nlm.nih.gov/
https://web.expasy.org/protparam/
https://web.expasy.org/protparam/
https://web.expasy.org/protscale/
https://web.expasy.org/protscale/
https:/services.healthtech.dtu.dk/service.php?TMHMM-2.0
https:/services.healthtech.dtu.dk/service.php?TMHMM-2.0
https:/services.healthtech.dtu.dk/service.php?TMHMM-2.0
https://services.healthtech.dtu.dk/services/SignalP-4.1/
https://services.healthtech.dtu.dk/services/SignalP-4.1/
https://services.healthtech.dtu.dk/services/SignalP-4.1/
https://services.healthtech.dtu.dk/services/SignalP-4.1/
https://npsa.lyon.inserm.fr/cgi-bin/npsa_automat.pl?page=/NPSA/npsa_sopma.html
https://npsa.lyon.inserm.fr/cgi-bin/npsa_automat.pl?page=/NPSA/npsa_sopma.html
https://npsa.lyon.inserm.fr/cgi-bin/npsa_automat.pl?page=/NPSA/npsa_sopma.html
https://npsa.lyon.inserm.fr/cgi-bin/npsa_automat.pl?page=/NPSA/npsa_sopma.html
https://wolfpsort.hgc.jp/
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I3 Pp26-F/R 25 E AR EL PCR 41 APV1-p26, 7= HyH
VI IERR (& 1-A) 5 6 H 89 BGEH: pGBKT7
2 HRE
ARSI K 55 4k DHSa, PRI 5 /¥ 7 7% PCR f
2.1 FEHMK pGBKT7-p26 B9 Diksfbes W, kSRS HMEX R —2(E 1-B), R DD
AR R I cDNA AN, RS54 pGBKT7-  #J# pGBKT7-p26 #51HZRAAK

BD-p26
A M BD-p26 B M + - 1 2 3 4 5
bp bp
2 000 2 000
1 000 1 000
750 750
500 500
250 250
100 100

A. p26 JEIH [ 5% (M: DL2000 DNA Marker); B. K AT B /7% PCR 4l (M, DL2000 DNA Marker; +, BT IE; -, BIHEXTIE; 1~ 5, p26 11
SAHTERETATE )

A. Cloning of the p26 gene (M: DL2000 DNA Marker); B. PCR detection of Escherichia coli colonies (M, DL2000 DNA Marker; +, denotes a positive
control; -, denotes a negative control; 1—5, p26 monoclonal colonies).

Bl 1 pGBKT7-p26 FiEF A HikiaE

Fig. 1 Construction of the pGBKT7-p26 bait expression vector
22 HIEEHMK pGBKT7-p26 F M K Wk, XFW pGBKT7-p26 JC H BT 5 1k, 7]
pGBKT7-p26 H 4 Bk S pGBKT7 25 a8 K 5355 FRe R Zeseiti e (8] 3) o
1k Y2H Gold JE3Z 2541, 455 5 R P & B v e 5K
in N HAR T 2R, UESE pGBKT7-p26 75 1H 2 100 100 107 107
RN IR 2R e FE v (18] 2) o
23 BEHEBHFERM K pGBKT7-p26 5
pGADT7 Z8 8R4, Y2H Gold, 5 FEBifE R vk
S5 R 52 4H (pGBKT7-p26 + pGADT7-Empty)
55 [ ¢ %} B8 (pGBKT7-Lam + pGADT7-T) 7 DDO SD/-Trp
SEARAE KAE QDO/X TARAAE K FHAER IR (pGBK T7- B2 pGBKT7-p26 KBl

Fig. 2 Toxicity detection of pGBKT7-p26

53 + pGADT7-T) 7 DDO “FH4: K H QDO/X Al

pGBKT7

pGBKT7-p26

10° 10" 102 107 10° 107! 102 107

pGADT7-T+pGBKT7-53 @ @ i )
L .

pGADT7-T-+pGBKT7-Lam % a.f::;t £

o
pGADT7-T+pGBKT7-p26 e &

SD/-Trp/-Leu SD/-Trp/-His/-Ade/Leu+X-a-gal
3 pGBKT7-p26 By B #iEHml
Fig. 3 Self-activation detection of pGBKT7-p26
2.4 APV1J&55 p26 BIEZEAMIE #& pGBKT7-  JHEILBFH 20 h 54 0.5xYPDA L%, 4 TDO/X
P26 1 Y2HGold B Fk 55 77 2 X8 (0Dgy=0.8), it FRBGE CRTSKIRZ: TDO/X (3 42) Fil QDO/X
WA B IR B T 2xYPDA, 5 pGADT7-cDNA 3¢ (5 %) & (K 4). M QDO/X “FAlHL 12 MM FaE i
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R B T B, $E IR TR % 1k DHSo, BT PCR 3k
10 SBHPEFERE (B 5) o 7455 28 NCBI BLAST
B A MRS AR i 20 LU X, ik 6 A e v A B 4k
EHAERRHGR2).

25 RiEE{EEH AcCHCHD2 BT & SEEEE W
FZEEWIE h T#HE—-LRIMRE T EEAS
p26 B 1T EAERHER T, BEHEE 2 PR iEE 3 5
N T e B HE AT B R X 2% 22 ] B 0 IE

A2 F T 3T, & RI% DR i = iy EAT i
R 1) 2 R 5E 45 A4 35 ( coiled-coil-helix-coiled-coil-
helix domain), 5 2l ¥ 4 [l 42 JiE 45 #4380 2 11 2
(CHCHD2) 55 1 51 B 10 2 e A AL, i 44
SRR MR e 25 A A 11 2(AcCHCHD2, coiled-
coil-helix-coiled-coil-helix domain containing 2) . %
FPAIERAR G SRAD B R b 61T BLAST HUXT, FRHL
[l e A ZRASIP 81 . B HREES 19 CHCHD 2-
F/R(F 1), IEM cDNA RBP4 4cCHCHD2
I, ¥ pGADT7-AcCHCHD2 T K, BHE
o g2y Bk (B 6) )5, 5 pGBKT7-p26 M

B4 5 pGBKI7-p26 EEEEZEAMMGIE

Fig. 4 Screening of host proteins interacting with

pGBKT7-p26

E: +, pGBKT7-53 Fl pGADT7-T 3% 1k [H #4: % I; —, pGBKT7-
lam il pGADT7-T AL FAVERS R

Note: +, Co-transformation positive control of pGBKT7-53 and
pGADT?7-T; —, Co-transformation negative control of pGBKT7-lam and
pGADT7-T.

1k Y2H Gold, 4k T1E DDO B33k R K, %
B EAE Y BIRC G IFRIE . 7F QDO/X

5 KIEAFTEER PCR &Ml R (55 B BEFE R 15 EIIE)

Fig. 5 Results of Escherichia coli bacterial liquid PCR detection (Verification of positive clones by blue-white screening)

Note: M, DL2000 DNA Marker; -, negative control; 1-12, Yeast blue monoclonal transformed Escherichia coli liquid PCR amplification product.

®2 peREEEERRER

Tab. 2 Information on candidate interacting proteins of p26
g 5No Genebank % 3¢5 GenBank accession number FL R 3B Gene annotation

HitFRasti X 1 RABElc

! XM_010924085.3 Elaeis guineensis ras-related protein RABElc
TAURSRAE

2 XR_605948.4 ﬂ%i’% %E . .
Phoenix dactylifera uncharacterized protein
AR RN 1 C6C3.02¢

3 XM_010924987.3 Elaeis guineensis uncharacterized protein C6C3.02¢
N Z—i\‘ /iE

4 XM_010910619.3 1 .5'&%%.{ EE . .

- Elaeis guineensis uncharacterized protein

THARBLIEE FH PHOS34

> XM_010933347.2 Elaeis guineensis universal stress protein PHOS34
THAEIT S -4

6 XM_010924311.3 IR R

Elaeis guineensis ferritin-4, chloroplastic
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M 1 2 3 4 5

bp
2000

1000
750

500

250

100

6 #&# CHCHD2 ERERTEN AT EE R
PCR i
Fig. 6 PCR verification of areca palm CHCHD2 protein

gene cloned from Escherichia coli
F: M, DL2000 DNA Marker; 1 ~ 5, KT B & PCR #3474
Note: M, DL2000 DNA Marker; 1-5, Escherichia coli liquid PCR
amplification product.

PEREFREE I, BRBAPEXT RO BT Se e gl 14 K

R4 H (0, IESE p26 5 AcCHCHD2 7 7 R141 iy

AR A EAE (B 7)o

2.6 LCIIE p26 ZEH5 CHCHD2 ZEEHWE(E
R T B UERERER R T IR A5 R, W BAE R

p26. CHCHD2 F: R 4K J7 51 43 il 4 1 ] cLUC,

10° 10"

BD-p26+AD-AcCHCHD2

BD-Empty+AD-AcCHCHD2

BD-p26+AD-Empty

SD/-Trp/-Leu

102 10°% 10° 107"

BD-53+AD-T . ' ._t
LY
BD-Lam+AD-T . @ 32

nLUC #R5, 7 AR GV3101 J8sz 2 40 i,
ZJE ST BIA A R, 38 3 A S R AR AR
M % B p26 & 1 H1 CHCHD2 & [ 7648 Wik N 17
PR B A EAE I (K] 8), i — 2 BE T p26 FH
Hl CHCHD2 HH W EAEK R,
2.7 CHCHD2 EBH4EWERZESH
271 CHCHD2 ZE A ZEAHEFBA XH
ExPASy 49115 B 2°F- 5 % CHCHD2 2 [ P fb Ay
PEHEAT RGN . AT WoR, R A L2E ALy
Ce2sH1 007N2010198Sg, G P A K 441 bp, o35 It
N 14.8 kDa, JfL 7 S GA 2 042 >, FRIG 5L AT
(pD)>H 9.24, ZIEFRA TR W E SN AR
(Ala, 16.3%)5 H &M (Gly, 12.2%), Hfif 7 1 &
PR IE R R (OE R far B3 2 12 7, 71 fEL far 5% 2
8o HALSE W R NRHE L 62.59 $E/miE JE R
e, AN Fa e T8 5L 65.31(F{H <40) B AR T2 N
AFEEAE 9).

ProtScale SEH/KIEHT TR, INEIR(Ala) Hi/K
PE AR (1.522), JZ R (Pro) 32 /K B i (—2.356) .

102 107

SD/-Trp/-Leu/-His/-Ade+X-a-gal

7 p26 EES CHCHD2 EHM @I
Fig. 7 Rotation validation of p26 protein versus CHCHD?2 protein

cLUC
+nLUC

cLUC-p26
+nLUC

cLUC cLUC-p26
+nLUC- +nLUC-
AcCHCHD2 | AcCHCHD?2

Low

8 p26 EH5 CHCHD2 EH7E LCIiXEHMHEEIEA
Fig. 8 Interaction between p26 and CHCHD?2 in LCI experiment
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2.0r
1.5+
1.0+
0.5+

MHEScore

0.5}
KR -10}

-1.5¢

2.0} ‘ Hydropath. / Kyte doolittle
-2.5 0 y

20 40 60 80 100 120 140
{3 ¥ Position
9 &% CHCHD2 & B ¥/Ei/K TN
Fig. 9 Hydrophilic/hydrophobic prediction of candidate
protein CHCHD2

T IE R ARG S50 BB AR K

Note: Positive score indicates hydrophobicity; Negative score
indicates hydrophilicity.

AR AR B R LU 51 B 2 e T K PR AR R (151 9),
# ] CHCHD2 A>E/KMEE M -

2.7.2 CHCHD2 &4 —8s:MaHr  FfH] SOPMA
T E i CHCHD2 Y 2045, s Jo L 5 ih
(random coil) 7 It 63.95%, o-12 i€ (alpha helix) 5
34.01%, p-117& (Beta-sheet) (i 2.04% (& 10)

(o
i
20 40 60 80 100 120 140

A
n A AL \
/ﬂ ALY NA \

20 40 60 80 100 120 140

10 {&i% CHCHD2 EB RS
Fig. 10 Secondary structure analysis of candidate protein
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Screening of host interaction proteins of areca palm
velarivirus 1 (APV1) p26 via the yeast
two-hybrid system

Liang Yongqi'”, Wang Yutian', Gao Baosen', Zhao Ruibai’,

Wang Hongxing?, LiJin*, Cao Xianmei*
(1. School of Tropical Agriculture and Forestry, Hainan University, Danzhou, Hainan 571737, China; 2. Nanfan School/Sanya
Nanfan Institute, Hainan University, Sanya, Hainan 572024, China)

Abstract: Areca Palm Yellow Leaf Disease, caused by areca palm velarivirus 1 (APV1), poses a severe threat to the areca palm
(Areca catechu L.) industry in Hainan. The p26 protein encoded by APV1 plays a critical role in viral infection, yet its interacting
host proteins remain unidentified. The yeast two-hybrid (Y2H) technique was employed to screen an Areca palm cDNA library
using p26 as the bait to identify interaction partners. The pGBKT7-p26 bait vector was successfully constructed and passed
toxicity and autoactivation assays, confirming its suitability for the interaction screening system. Six candidate interacting proteins
were identified by library screening, including Ras-related protein RABE]lc, chloroplast ferritin-4 (Ferritin-4), oil palm stress-
responsive protein PHOS34, and three proteins of unknown function. Following secondary screening and sequencing alignment,
the focus was converged on an uncharacterized protein harboring a coiled-coil domain—coiled-coil helix-coiled-coil helix
domain-containing 2 (CHCHD?2). Retransformation assays confirmed the specific interaction between p26 and CHCHD?2 in yeast.
Bioinformatics analysis revealed that CHCHD?2 has a molecular formula of Cgy3H;007N5010195Sg and a molecular weight of 14.8
kDa. It is predicted to be a hydrophilic, unstable protein, with its secondary structure dominated by random coils. Subcellular
localization predictions target CHCHD?2 to the chloroplast, and it lacks signal peptides or transmembrane domains. This study
reveals an in vitro interaction between APV1 p26 and the host protein CHCHD2, laying the groundwork for elucidating the
function of p26 in viral pathogenesis and the CHCHD2-mediated host defense mechanisms.

Keywords: areca palm velarivirus 1 (APV1); p26; yeast two-hybrid; host interaction proteins; CHCHD2
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