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Abstract; Protein phosphatase 2C ( PP2C) play important roles in growth and development, cell cycle regulation,
signal transduction, and responses to environmental stress. This study focused on Artemisia desertorum, a highly drought-
tolerant and multifunctional plant native to arid desert regions, to investigate the functional role of PP2C2 gene in

drought tolerance. Using A. desertorum as the experimental material, the PP2C2 gene was amplified, its sequence was
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subjected to bioinformatic analysis, and its protein structure was predicted. Additionally, the expression patterns of
PP2C2 under various water stress conditions were analyzed, and the regulatory role of the PP2C2 gene in drought stress
responses was elucidated. The results were as follows: (1) The PP2C2 gene in A. desertorum contained an open reading
frame (ORF) of 1 404 bp, encoding a protein of 467 amino acids. Sequence alignment demonstrated that the gene shared
high homology with PP2C genes from other plants, such as Erigeron canadensis. (2) Bioinformatic analysis revealed that
the PP2C2 protein was localized in the nucleus, no signal peptide, and was classified as a non-secretory protein. Its
secondary structure predominantly consisted of random coils, with strong hydrophilicity, no transmembrane helical
region, and multiple potential modification sites. (3) Quantitative real-time PCR (qRT-PCR) analysis showed that the
expression of the PP2C2 gene was responsive to varying levels of drought stress. Under drought conditions, its expression
exhibited an overall up-regulation trend, while rehydration led to a significant reduction in expression levels. This study
preliminarily reveals that the PP2C2 gene plays a significant role in the drought tolerance mechanism of Artemisia
desertorum , offering a theoretical reference for further understanding of its drought resistance mechanism and potential
application in genetic engineering.
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[ cDNA #£17 PCR §" 3. PCR Wi fARMF . I
WY M TIE5I 94 0.5 wl, cDNA 4 2.5 pL,
Premix Taq “ 12.5 pL, RNase Free H,0 & 9 L, 3t
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62 MRS (K R) Al 46 Ol = HL /R (D,
E), 43l 5 B = IR P 5N B 13.3% F1 9.9% 5 5E K
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Fig. 1 Electrophoresis image of PCR product
of Artemisia desertorum PP2C2 gene
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16 ( Cornus florida ), 3% [H I ¥ Bt ( Carya
illinoinensis ) . KK Yl #& K ( Alnus glutinosa ) | ¥ Bk
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B2 PP2C2 EREERFTI
Fig. 2 Amino acid sequence of PP2C2 protein
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LoVbiE; 2. /NEERE; 3. NIASEET; 4. 1 H 38, 5. B5E; 6. WKHE; 7. RAEDUIRAE; 8. LR IAZHE; 9. WRIIAEA; 10. Bibk; 11. &

B 12, BAEERERE ; 13, BR,

1. Artemisia desertorum; 2. Erigeron canadensis; 3. Cynara cardunculus ; 4. Helianthus annuus ; 5. Lactuca sativa; 6. Corylus avellana; 7. Cornus

florida; 8. Carya illinoinensis; 9. Alnus glutinosa; 10. Juglans regia; 11. Ziziphus jujuba; 12. Actinidia eriantha; 13. Ricinus communis.

B3 prr2C2 BRGHEBRERMEDN
Fig. 3 Nucleotide homology analysis of PP2C2 gene
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2.4.1 PP2C2 B G ¢4 ALK R 5 H7 X PP2C2 %
T 1) & 5 R e 9 kA B AR PR B A, 45 R R,
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242 1E 5 KRS IR TIN XTVE PP2C2 B RY
5 IR AT R A R —FP IO 55 IR R s 1 (&
6:a) . fifiF TMHMM 7 A Fl ) 25 5 X 3k, 45 51 7
PP2C2 AN EEEEIRE, J& TAER A 1 (K 6:b) .
2.4.3 PP2C2 & &M M  PP2C2 &MY g4k
P R EATSE -8 (35.55%) | B-ITE (19.06%) I
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/NIE#E Erigeron canadensis  6.31x10277 * L8l o i 01 - .
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Bk Corvius avellana 0.00x10° 2 n SN0 R - - 13 50
KAEW HAE Cornus florida 1.74x107292 b4 - e — = 13 50
S BBk Carya illinoinensis 0.00x100 : £ M nmnnmnm ey
KM BEA Alnus glutinosa 0.00x10° & A M- N S—_— W 13 50
BBk Juglans regia 0.00x100 :——— % 1 EmammimEm___ . B A 13 50
SR Ziziphus jujuba 2.92x10-285 2 = = "'- = mr.un:: - . B T.0Azoxi010 13 50
BIEBIED Actinidia eriantha 1.08x1072% : . BT Miexioe 13 50
R Ricinus communis 5.70x10281 : - E—— A :
IO Moifombol I Mot consenss -8 WiTlons 18 50
STTCTIGCANTGTCAAGGTCCATTOTOATAGRTATTTGAMCCHTGCAT w3 Je21x1071 13 50
¢ e » B4 TAs 3.4x107123 13 50
B . e
EE CATTsTIIG 6. 0007 18 20

4 PP2C2 EAMRTFER
Fig. 4 Conserved motif of PP2C2 gene

20 G0 60 80 100 120 140 160 180 200 220 740 260 280 300 320 340 350 380 <00 420 G40 460
#K[X#® Hydrophilic region

HiK X Hydrophobic region

a. PP2C2 S WANALE (L ; b. PP2C2 8 FRAKPEMT
a. Subcellular localization of PP2C2 protein; b. Hydrophilicity analysis of PP2C2 protein.

B 5 ppP2C2 EEIEWUMERSH
Fig. 5 Physicochemical properties analysis of PP2C2 protein
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