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Abstract To characterize the features of the Dicer-like protein (DCL) gene family in potato and their response
patterns under late blight stress, this study systematically identified the members of the potato DCL gene family
and analyzed their basic characteristics using bioinformatics approaches based on the doubled-haploid potato
genome database (PGSC v6. 1). Using the susceptible cultivar ‘Atlantic’, the moderately resistant cultivar
‘Longshu 19, and the highly resistant line ‘CIP309056.5  as experimental materials, The tissue-specific
expression profiles and responses to late blight infection were examined via RT-gPCR. The results showed that:
A total of 6 Arabidopsis thaliana DCLs (StDCLs) were identified in potato, belonging to four subfamilies and
distributed across five chromosomes. All identified StDCL proteins contained canonical RNase Il domains and
double-stranded RNA (dsRNA)-binding domains. StDCLs were predicted to interact with core components of
the RNA-induced silencing complex (RISC), including Argonautes (AGOs), as well as with double-stranded
RNA-binding proteins (DRBs) and RNA-dependent RNA polymerases (RDRs). The StDCL members exhibited
tissue-specific expression patterns: DCL1 was highly expressed in stems and leaves of ‘Atlantic’ in vitro
plantlets; StDCL2b showed high expression in micro tubers of the same cultivar; and StDCL3 as well as StDCL4
were exclusively highly expressed in leaves. Following infection with the late blight pathogen Phytophthora
infestans, StDCL2c was significantly upregulated and StDCL4 was significantly downregulated in the highly
resistant line *CIP309056. 5’ ; Similar trends-upregulation of StDCL2c and downregulation of StDCL4 were also
observed in the moderately resistant cultivar ‘Longshu No. 19’ , whereas StDCL2b and StDCL3 exhibited no

significant changes in either genotype. These findings suggest that the antagonistic expression changes of

2026 4F 55 31 %

StDCL2c and StDCL4 may coordinately participate in the regulation of potato resistance to late blight.

Keywords
blight
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com) Fil Il StDCLs £ [ () = K254 .

1.4 StDCLs EE R KB B 3 FInX T 53 K&
EQEEWMN

i F TBtools-TIK {4 (v2. 3100 | $£ B StDCLs
55 145k 7R 46 % A%+ ATG 1 i 2 000 bp 1Y
J¥ %1 , i PlantC ARE Chttps: //bioinformatics. psb.
ugent. be /webtools/plantcare/html/) %} J5* 51 H (1) it
HAE e AT M . A STRING Chttps: //cn.
string-db. org/) 75 £ M 3 # I StDCLs & F H.AE &
A VBESHON 0. 400,

1.5 =B KHEE=ZPCR(RT-qPCR)

P BB B R ORI A T BT U)o KA 1
AW Y 25 B, e 42 2 5 A7 30 mL 80 g/ L REHE Y
MS [ fA 55 % BE 0 55 FR 0 b, B T (2342) 'C O
SR 3 500 Ix, 6 E I 16 hoG IR /8 h 2 IS 1) 15 F= 46
W R RE B 2RI S (60~80 dD, 4 il >R AR U4 i
P 2R IRl 3R HEE R

3N SE AR AR B XS I ZH R AE . R RIRE R 2 WA
PH VR YR, BT — 80 CIRAF T 5 5 8 RNA 2
YRR S PR 3R 38 93 B

FE A B RNA ffi ] RNA simple Total RNA Kit
(TIANGEN, DP419) #£ M , #] ] RevertAid H
Minus First Strand ¢cDNA Synthesis Kit (M16325,
M16315) 4 4l 1k J5 B9 RNA JZ 5% 5% 43 )% cDNA 5 —
B . PLiZ cDNA g BER , L D8 3 EF La JE R N
S AR SeDCLs B P 1 cDNA Y 91 531 1 45
S5 (£ 15 SYBR®Premix EX Taq (TaKaRa
Bio Inc. , TaKaRa) i 5 , # v B 45 Bt B 20 pl. &L W
& & , £ QuantStudio™ 5 Real-Time PCR System
(Applied Biosystems™ , Thermo Fisher Scientific,
Waltham, MA, USA) %5t & & PCR L # 17 RT-
qPCR "4 , " 3 # % # : 95 °C 3 min, 95 °C 5 s,
60 °C 30 s, 4013 o IXB AL T 3B EEL B
MNEY R EE TR SADEORTE R . A AR X R Gk
2RI

F1 IMEEEEPCRIY
Tablel RT-qPCR primers

HH F#EGIY (57 —>3") TH#ELIH (5°—>3")
Gene Forward primer Reverse primer
SiIDCL1T  TGCTGCTTGACTAGCCACTT  ATGAGGGGACAGATACTCGAT

StDCL2a  AGGTTGAAGCAAATGGCGTT
StDCL26 ACCGATTCAAAGGCACTTCCC

CCAAACAGACAAGGGCAGAA
TGATGCAAAGAGAGTGAGACAGA

StDCL2¢ ATTTCGCAAGGGGTTGGTGA TTGTGCATGCGAGTAAGGGT
StDCL3  GCATGGTTTCTGTTCCAGCC CAAACACCGTCCTAGAGTTCAC
StDCL4  GCAGCTTAATCCGACAAGGG  CAGCACCAGACTGTCATTTTCC
EFla ATTGGAAACGGATATGCTCCA TCCTTACCTGAACGCCTGTCA
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ANOVAD o R BE IR T 1 G o AT 3 18 S0 9 1 41 1]
25 5 BRI WU R U5 22 23 B CANOVA) o LU
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1K b, Horp SIDCL2a 1 StDCL2b 57 F 45 11 5 4

R b A gk B A 1A SIDCL S (B D
6 1~ StDCLs 4 [ 1) 28 5L iR 5% HE BN 673~2 480, 77
T T 75.29~281. 40 ku, pI 6. 03~6. 84,34 Jy 55
e | AR R BUTE 38.83~46.51, H
StDCL1.StDCL3 B AT 8 R E<740, I E H I
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2.2 SIDCLsERREHRRGHL S

Hy & 2 AT, DCL G5 WL AT 432 44508 46
I % 40 & StDCL1  AtDCL1.ZmDCL1 . OsDCL1 .
SIDCL1., CaDCL1; %5 11 ¥ % % f4 & StDCL2a,
StDCL2b . StDCL2¢  AtDCL2.ZmDCL2 . 0sDCL2a.
OsDCL2b,0sDCL2¢ . SIDCL2a . SIDCL2b . SIDCL2c
SIDCL2d . CaDCL2; 5 ¥ % % 44 & StDCL3 ., At-
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Table 2 Physicochemical properties of StDCLs proteins
H A 44 PR R BHBRER o1/ kU e E & K KM E
Protein name Gene 1D Amino acids Molecular weight Instability index GRAVY
StDCL1 Soltu. DM. 10G000330 1914 214.29 6.03 39.48 —0.42
StDCL2a Soltu. DM. 11G004150 1418 159.92 6.34 43.00 —0.12
StDCL2b Soltu. DM. 11G004160 2 480 281.40 6.51 44.91 —0.11
StDCL2c Soltu. DM. 06G011550 1402 158.21 6.41 46. 51 —0.12
StDCL3 Soltu. DM. 08G015790 673 75.29 6.84 38.83 —0.28
StDCL4 Soltu. DM. 07G000050 1446 162. 86 6.57 43.79 —0.17
chr6 chr 7 chr8 chr 10 chr11

or [l il N 1 A

6 r StDCL4| StDCLI

5 | StDCL2a || SIDCL2b

18 il

cpent SiDCL2¢
W= 36k

42 - U

48 1 StDCL3

54 | U U

U
60 = J

E1 SIDCLs EEEREE EHEA

Fig. 1

The localization of SzDCLs gene on the chromosome
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LI A GEE S R A R E 55103 OsDCL SIDCL SIDCL .CaDCL AtDCL . ZmDCL ; 83 8 S8 i 4 21653 SR FW 5% 1L LIV .
Red, yellow, blue, green, purple, and orange represent OsDCL, StDCL, SIDCL, CaDCL, AtDCL, and ZmDCL, respectively. Pink, green,
blue, and red represent subfamilies I, II, III, and IV, respectively.

2 DCLsERRKRGLFHMAK
Fig. 2 DCLs gene evolutionary relationship
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Fig. 3 Structure (a) and conserved domains (b) analysis of the StDCLs
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HELICc . Dicer-dimer . PAZ . RNase III il dsRBD %%
Fg e, 1 StDCL2a F1 StDCL2b #) A B A dsRBD 4

(a) StDCL1 (b) StDCL2a

¢ HELICc
Teaii)
»— &

Fy 3k, SIDCL3 ¥ % A 2 4> RNase I 45 4 15§
([ 3(b)).

1 4 AT, SIDCLs 015 M 51 1) 2 ik i & B 2
PL o~ 82 5E A B-47 & A F , HELICc .RNase Illa/b 45
P 51 Ty BB 45 4 B 8 ok 57 BB E T & ot .
Hoip JHELICc %5 #4935 2 o- B2 JE 45 ; RNase Illa/b
W =220 B-Hr & Al o- R E S . dsRBD 2544938 3
B o-WRE R

(c) StDCL2b

A6 A R A5 E HELICe RNase Illa RNase Ib (dsRBD £ F 45 .
Yellow, blue, orange and light blue represent the HELICc, RNase lla, RNase IlIb, and dsRBD domains, respectively.
4 SIDCLsRIEMREBRM=REH

Fig. 4 Protein structure of the StDCLs
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