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Abstract: Objective To explore the key genes of bufadienolides (BDs) biosynthesis pathway. Methods The secretory glands of
Bufo bufo gargarizans [retroauricular serous glands (CE), dermal serous glands (CK) and dermal mucous glands (CN)] were
captured by laser capture microdissection technology as experimental materials. Transcriptome sequencing and biogenic analysis
were performed on DNBseq sequencing platform, and the transcriptome results were analyzed and verified. Result A total of
63.01Gb of original data and 4 550 differential genes were obtained. There were 880 up-regulated differential genes of CE and CK,
and their GO and KEGG enrichment showed that they were mainly involved in steroid hormone biosynthesis, bile acid synthesis and
C21 steroid biosynthesis. CN up-regulated differential genes were mainly concentrated in protein glycosylation, cell bonding,
humoral immune response and other functions. In the up-regulated differential gene enrichment results of CE and CK groups, 28
kinds of substances related to BDs synthesis were found to have functions such as metabolism, synthesis and transportation, and 94
genes were involved in regulation. PPI analysis of the above genes showed that 34 of the 94 genes had interaction, among which
AMACR, HSD17B4, SCP2 and ACOTS were involved in the regulation of bile acid synthesis, and LOC122926609 was involved in

the regulation of lithic acid binding. Combined with literature analysis, the authors suggest that the primary bile acid synthesis
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pathway is the downstream pathway of BDs synthesis and lithic acid may be an important precursor of BDs components. The genes

with interaction relationship were further associated into the expression matrix, the results showed that the expression levels of most

of the genes in the CE and CK groups were higher than those in the CN group, and the expression trend of the above five genes was

consistent (CE, CK > CN). It was considered that these genes were the key genes regulating the downstream synthesis pathway of

BDs. Any 9 genes related to BDs synthesis were selected for qRT-PCR analysis, and the results were consistent with the gene

expression trend of transcriptome sequencing, which suggested that the transcriptome results were accurate. Conclusion The

transcriptome of the secretory gland of Bufo bufo gargarizans was studied, and the key genes of the downstream synthesis pathway

of BDs were speculated, which provided rich reference data for the biosynthesis pathway of bufalin compounds, and laid a

foundation for further study of the molecular mechanism of the biosynthesis of bufalin compounds.
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a-rPHE RN, b-HRIREMEEN (10X5), cHEIREBIREMEH (10X200, d-HMIREMEH (10X10), -1 MR BURE

EER (10X40),

a-morphology Bufo bufo gargarizans, b-the microscopic structure of retroauricular glands (10 x 5), c-the microscopic magnification of the retroauricular serous

glands (10 x 20), d-the microscopic structure of the dorsal wart granules (10 x 10), e-the microscopic structure of the dorsal wart granules mucous glands (10 x 40).
1 e RUEMR SR 7 BR B M
Fig. 1 Morphology and secretory gland microstructure of Bufo bufo gargarizans
R 1 hAERUERR L AREE R BN FF K b3S B3R

Table 1 Transcriptome sequencing and comparison data of secretory gland of Bufo bufo gargarizans

JEiEA R R B AR Q20/% GC/% X /%
CEl 36 109 934 7221 986 800 96.64 44.80 75.76
CE2 27576 380 5515276 000 96.57 4483 74.74
CE3 31713 520 6 342 704 000 96.88 4479 74.74
CK1 35211 188 7 042 237 600 96.42 4436 74.01
CK2 36016 109 7203 221 800 96.99 4483 76.10
CK3 28 404 783 5 680 956 600 96.78 4474 75.18
CN1 36 121 513 7 224 302 600 96.98 43.94 73.62
CN2 36 010 299 7 202 059 800 97.11 43.87 74.13
CN3 36 036 680 7207 336 000 97.27 4391 75.58
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a-ZHIRIRE S 3 oy T, SR CK BEAS, BRI ON FEA, 4L B CE #1445, by ¢ d-7M 418 CE 5 CK. CE 5 CN. CK 5 CN
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a-the principal component analysis of samples between groups. Green circle is the CK sample, the blue circle is the CN sample and the red circle is the
CE sample b, c, d-differentiall genes volcanic figures of CE and CK, CE and CN, CK and CN (red dots indicate P<<0.05, log,FC > 2; blue dots
indicate P> 0.05, FC > 2; gray dots indicate P> 0.05, logoFC < 2; green dots indicate P < 2, logoFC < 2).

2 HmEESTEERHEZUTRERT TINE

Fig. 2 Number statistics and principal component analysis of differentially expressed genes among samples
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Table 2 Display of functional genes related to synthesis of drug constituents of bufonis venenum
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HSDI7B4 LOCI122926609. ALDH2. AACS

ARVI. OSBPL2. NPCI. STARDS LOC122926609~ LRPI1. WASHCI. LOC122923132, LOC122942482.
FDXI. LOCI122920683+ ARVI. LOCI122945772. HSDI17B4. EPHX2. LOCI22937803 NSDHL.
ACAA2. LOCI22928538+ FECH. FDXR. LOCI22921886 LOCI122926658. LOCI122920446
LOCI22923132. ACOXI. CCDC22. TMEMI7. AGT. NCEHI. AACS
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CNOT9. LOCI22940285. PAQRS. ADM. FDXI. FDXR. LOCI22926658 LOCI22942452.
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LOCI22926609
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LOCI22926609
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