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Abstract: The level of cyanogenic glucosides content is an important trait for the edible quality of cassava, and Me-
CYP79D2 is one of the key enzyme genes regulating cassava cyanogenic glucosides synthesis. This study used the edi-
ble variety SC9 as the material, cloned the MeCYP79D2 gene in the cytochrome P450 enzyme family of cassava, ana-
lyzed it using bioinformatics software, and detected its expression characteristics in different cassava germplasm tubers
using real-time quantitative PCR. The cyanogenic glucosides content was measured using HPLC, and its correlation
with the expression level of MeCYP79D2 gene was analyzed. The results showed that the length of the coding region
sequence of MeCYP79D2 gene was 1625 bp, encoding 528 amino acids. It belonged to an unstable lipophilic hydro-
philic protein with 38 phosphorylation sites. Sequence alignment indicated that the gene was highly conserved, and
phylogenetic analysis showed that MeCYP79D2 was closely related to rubber and leprosy trees. There was a significant
positive correlation between the expression of MeCYPD2 gene and the content of cyanogen glycosides in cassava roots
of germplasms with different levels of cyanogen glycosides. After treatment with methyl jasmonate, the expression of
MeCYP79D2 gene in roots was significantly upregulated and the content of cyanogenic glucosides was significantly
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increased. The results of this study indicates that MeCYP79D2 is involved in cyanogenic glucosides synthesis, providing

a theoretical basis for studying the molecular mechanism of cassava cyanogenic glucosides biosynthesis.
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| F  Primer3Plus ( https://www.bioinformatics.
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35149 (5'-ATGGCCATGAACGTCTCCAC-3'
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1 NCBIBlastp #5#k A% MeCYP79D2 1 [ 5 & Kt
el
2 DNAMAN 6.0 /7% LR

3 MEGA7.0 &R 4% (Neighbor-joining method )
MR G K B AR
4 ProtParam

5  ProtScale

6  TMHMM 2.0 s [l & k) duf, 500

7 SignalP 6.0 {ZE KM

8  Net-Phos 3.1 i fb Ao s Tl
Server

9 SOPMA g = e 37y AN

10 Swiss-Model  f4t35 1 () = 45 AL

% MeCYP79D2 #:47HE 4k 4 F Fii  https://web. expasy. org / protparam

Kyte & Doolittle P75 /K T https://web.expasy.org/protscale
https://services.healthtech.dtu.dk/services/ TMHMM-2.0/
https://services.healthtech.dtu.dk/services/SignalP-6.0/
https://services.healthtech.dtu.dk/services/NetPhos-3.1/

https://npsa-prabi.ibcp.fr/cgi-bin/npsa_automat.pl?page=npsa%20_sopma.html

https://swissmodel.expasy.org/interactive
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FREEVENRR T . AR4RHT (Omin), A & 10%, B

} 90%; 15 min B, A 1 B ¥4 50%; 18 min A,
A N 100%, %422 min; 22 min B, A N 10%,
B} 90%; V45T 5 min, i A 0.6 mL/min,
EERERIE R 95 °C, ZAbEE R 80 C, Kk
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K HRIE TSRS, 78 NCBI $EJF i8R
RAGAEL G F Col22 1Y MeCYP79D2 H:[H cDNA
4K 1626 bp, HfiS 541 MEIEER ., LIAZE SC9
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2.2 MeCYP79D2 EHQ S

1 ATGGCCATGAACGTCTCCACCACCGCAACCACCACGGCCTCCTTCGOCTCCACGTCCTCCATGAMCAATACTGCCARAATCCTCCTTATC
1 ¥ A XNV STTATTT ASTFASTSSHNNNTAEKTITLTLTI
91 ACCCTCTTCATTTCCATTGTCAGTACTGTTATAAAACTTCAAAAAAGGGCTTCCTACAAGAAAGCTAGCAAGAACTTCCCACTCCCTCCT
31 TLFTISIVS STV VTIEKLG OGEKERSASTETEKSASEINTFTPTLTFPFP
181 GGTCCGACTCCATGGCCACTCATCGGAAMCATCCCTGARATGATCCGGTACAGACCAACGTTTCGTTGGATTCACCAACTCATGAAGGAT
61 6 P TPWPLTIGNTIPETMNTIRTYRPTTFRM®WIHGTLTIHNTETD
271 ATGAACACCGATATTTGTCTGATCCGTTTCGGAAMAACTAACGTTGTTCCTATTAGCTGCCCTGTCATTGCTCGTGARATCCTCAAARAG
91 X N T DI CLIRTFGEKETUNVVPISCPVIARETITLTETEK
361 CACGATGCTGTCTTCTCTAACAGGCCAAAGATTCTCTGCGCTAAMACAATGAGCGGCEGATACTTGACGACGATTGTGGTGCCATACAAT
121l HD A VF S NRPEKETILCAEKTHNSGGTYLTTTIVVFPTYN
451 GATCAATGGAAGAAAATGAGGAAGGTCCTAACTTCAGAGATCATTTCTCCAGCTAGGCACAAATGGCTCCATGATAAGAGAGCTGAGGAA
151 D 9 WK KEMNREKEVLTSETILITISPARHETMWTLIHTDTET RATETE
541 GCAGATCAGCTTGTGTTCTATATCAATAACCAGTACAAGAGCAACAAGAATGTGAATGTGAGAATTGCOGCAAGGCATTACGGTGCAAAT
188 A D Q@ L VF Y INNGGTYETSNEINTYMNYR RTIAARIHTYGEGN
631 GTGATCAGAAAGATGATGTTTAGCAAGAGATACTTCGGCAAAGGGATGCCTGATGGAGCACCAGGGCCTGAAGAANTCATGCACGTTGAT
211 v T R K " M F SEKERYF GEKEGMNPDGGPGPETETILIIMNHVTD
721 GCAATTTTCACAGCACTTAAATATTTGTATGGATTTTGCATCTCTGATTACTTGCCTTTTTTGGAGGGGCTTGATCTTGATGGCCAGGAA
241 A I F T ALEKTYLYGPFCISDTYLPFLEGLTUDLTDTGSGS® QE
811 AAGATTGTGCTTAATGCAAATAAGACCATAAGGGATCTTCAAAACCCATTAATAGAAGAAAGGATTCAACAATGGAGGAGTGGTCARAGA
271 K I v L N AN K TIRDLGUNPLTIEETRTIGGQWERSGETR
901 AAGGAAATGGAAGACTTGCTTGATGTTTTCATTACTCTTCAGATTCAGATGGCAAGCCATTGCTCAATCCAGACGAGATARAGAATCAAA
301l K E XN EDLLDVYFTITLGQTIOGQMNASHCSTI QTR RS*RTIK
991 TCGCTGAAATTATGATAGCAACAATAGACAACCCAGCAAACGCCGTAGAATGGGCAATGGGGGAGCTGATAAATCAACCAGAACTTCTGE
331 S LEL * +QQ* TT®QQTP+NGQWGS**INGQDNTFW
1081 CAAAGGCCACAGAGGAACTTGACAGAGTGGTCGGCAAAGACAGECTTGTGCAAGAATCTGACATCCCTAATCTTAATTACGTCARAGCCT
361 o R P Q R NLTEWSAEKTGLCEMNLTZ SLTILTITTESZEKTFP
1171 GTGCAAGGGAGGCCTTCAGGCTCCACCCAGTTGCATACTTCAACGTCCCTCACG TAGCCATGGAAGACGCCGTCATCGGCGATTACTTCA)
391 v Q G RP SGSTQLHTSTS SLT®*PWETPSSATIT S
1261 TTCCAAAGGGCAGCTGGGCAATTCTTAGCCGCTACGGGCTCGGCCOGAACCCAMAAACATGGCCTGATCCACTCAAGTACGACCCAGAAA
421 F Q R A A G Q FL AATTG G SAGTA®QEUHGLTIHSS STT® QEK
1351 GGCACTTGAACGAGGGCCAAGTGGTCCTGACTGAGCACGACCTTAGGTTCG TCACATTCAGCACTGGACGTCGTCGGTGTGTCGCTGCTT
451 ¢ T *# TR A KE W C*L STTLGSSHSALTDVYVSGVSLL
1441 TGCTTGGAACCACCATGATTACGATGATGCTGGCCAGGATGCTTCAGTGCTTCACTTGGACTCCGCCCCCTAATGTAACCAAGATTGATC

481 ¢ L E P P * L * PG C LN * P RL
1531 TCAGTGAGAATATCGATGAGCTTACTCCAGCAACACCCATCACAGGATTTGCTAAGCCACGGTTGGCTCCTCATCTCTACCCCACTTCAC
511 s vVRISNSLL®GQHP SQ@DLLSHG®WLLIZSTPLH
1621 CTTGA

541 L

B 1 MeCYP79D2 EFH %X F 5
Fig. 1 Coding sequence of MeCYP79D2 gene
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Fig. 2 Prediction of MeCYP79D2 protein conserved domain
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HIH ProtParam 7ELEKF 0 Hr il MeCYP79D2
HT TN CorssHazesN7420781827, FHXT40F
0 61.28 kDa, HIESFAL AN 8.90, HZEH
i 541 DEIEMRFRILA L, Hh %R (Leu) b

Sequences alignment of amino acid of CYP79D2 between cassava and other plants
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