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Abstract: The gene GeDRPIE encoding dynamin-related protein 1E in Gastrodia elata was cloned by
specific primers which were designed based on the transcriptome data of G. elata. Bioinformatics analysis on
GeDRPIE gene was carried out by using ExPASy, ClustalW, MEGA, efc. Positive transgenic Arabidopsis plant and
potato minituber were obtained with the genetic transformation system of Arabidopsis and potato. The plant height
and seed setting rate of transgenic Arabidopsis, and agronomic characters, such as size, weight and starch content
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of potato minituber of transgenic potato were tested and analyzed. And GeDRPIE gene function was preliminarily
investigated. The results showed that the open reading frame of GeDRPIE gene was 1 899 bp in length and 632
amino acids residues were encoded, with a relative molecular weight of 69.90 kDa and a molecular formula of
CLyroH 073N 00335 - It was predicted that the theoretical isoelectric point was 7.27, the instability coefficient was
43.34, and the average hydrophilicity index was —0.259, which was indicative of an unstable hydrophilic protein.
GeDRPIE has no transmembrane structure and signal peptide, and was localized in the cytoplasm. The phylogenetic
tree showed that GeDRP1E was highly homologous with DRP1E proteins of other plant species, among which
GeDRPIE had the highest homology with DcDRPIE (XP _020689662.1) in Dendrobium candidum, reaching
90.05%. GeDRPIE plant expression vector pCambial300-35Spro-GeDRPIE was constructed by double digests,
and Arabidopsis complementary mutant and potato overexpression strain of GeDRPIE gene were obtained by
Agrobacterium-mediated gene transformation. Compared with the Arabidopsis AtDRPIE mutant, the height and
seed setting rate of the GeDRPIE complementation mutant were rescued. The minituber of GeDRPIE
overexpression potato had larger size, heavier weight and higher starch content, comparing to wild-type potato. It
was preliminarily induced that GeDRPIE was involved in mitochondrial morphology regulation, which related to
the growth and development of Arabidopsis plants and potato miniature. The research results laid a foundation for
further elucidating the molecular mechanisms underlying the growth and development of G. elata tuber development.
Key words: Gastrodia elata; DRPIE gene; genetic transformation; functional analysis; tuber development
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Figure 1
GeDRPIE. M: 2K Plus DNA Marker; 1, 2: GeDRPIE amplifica-

tion
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Figure 2 Prediction of secondary structure (A) and tertiary struc-
ture (B) of GeDRP1E protein
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FHES (P> 0.05), H - B E & T RAEM (P<0.05).
IR EE R IH, GeDRPIE 5 HA B 3 [R5 L K 2 A5 A
AT EE .
7 d%FRIE GeDRPIEEFESHERMEKNEE

FI AR AT A 5 154 T 2% 0K 34 pCambial300-
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Pk RHEAT RT-PCR 78, 45 R BL=Ak 2915
H BT, KX = AR bk R Y GeDRPIE W IEH
Fik.
8 I1%RIA GeDRPIE B EEMREMN TR 77

1t 15 GeDRPIE G %% 4 ¥ i b AT 7 L85,
AN HEVORTSE] T TR LR S . A 2 1)
HZEK M E E SR R T T, SRR
GeDRPIE #5 3E Rk RIMAL Z KN 3.09 £ 0.81 cm, 2 3
E T B AP R 1.22 +£0.05 cm; $EN 1.23 +£0.14 cm,
BEBTHAMKARN092+0.05 cm; EEN231 +
0.29 g, i3 = T HF A RBR R 10 0.49 £ 0.06 g; I 26
FEFEVEXT GeDRPIE 5 BRI bR 2 B A B bk R AL 1



+ 486 - 2554 Acta Pharmaceutica Sinica 2024, 59(2): 482-488

MnDRP1E
41
25 JDRP1E
75
DzDRPIE
40 Dicots
PDRP1E
63
PeDRPIE
CsDRPIE
- DcDRPIE
GeDRPIE %
94| ————————— AcDRPIE WMonocots
= [ ZuDRPIE
ol oopreie
AtDRPIE

0.020

Figure 3 Cluster analysis of GeDRPIE amino acid sequences. DRPIE homlogs and GenBank numbers are from top to bottom: Morus
notabilis: MnDRPIE (EXB 70710.1), Juglans regia L.: JrDRPI1E (XP_018843514.1), Durio zibethinus Murr.: DzDRPIE (XP_022742859.1),
Paulownia fortune: PfDRP1E (KA13449018.1), Punicagranatum L.: PgDRPIE (XP_031397619.1), Citrus sinensis: CsDRPI1E (KAH9733571.1),
Dendrobium officinale Kimura & Migo: DcDRPIE (XP_020689662.1), Gastrodia elata Bl.: GeDRPIE, Ananas comosus: AcDRPIE
(OAY71357.1), Zea mays: ZmDRPIE (XP_008658513.1), Oryza sativa L.: OsDRPIE (XP_015614939.1), Arabidopsis thaliana: AtDRPIE

(NP_567094.1)
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Figure 4 Conservative motif analysis of the amino acid sequence of GeDRPIE homologous gene
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Figure 5 Growth of Arabidopsis plants of different strains. Wild: Wild-type of Arabidopsis; drple: Homozygous mutant of Arabidopsis;

GeDRPIE/drple: Complementary mutant of Arabidopsis. A: 16 days after transplant; B: 24 days after transplant; C: 32 days after transplant;

D: Variation in height over time in three strains of Arabidopsis; E: Setting rate of three strains of Arabidopsis. n = 6 (D, E), x + SEM.
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Figure 6 Phenotypic analysis of GeDRPIE transgenic and wild-type strains of micro potato. Wild-type: Wild-type of micro potato; Trans-

genic line: Transgenic line of micro potato. A: Wild-type; B: GeDRPIE transgenic line; C, D, E and F are the starch content, length, width

and weight of potato tubers of different strains respectively. n =6, x £ 5. P < 0.05
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