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Genome-wide identification of ZF-HD transcription factors and expression
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Abstract: Zinc finger-homeodomain (ZF-HD) proteins are plant-specific transcription factors that play important roles
in plant growth, development and various stress responses. In this study, the CqZF-HD gene was identified at genome-wide
level with the high-quality quinoa genome as a reference. The physicochemical properties, secondary structure, subcellular lo-
calization and conserved domains of CqZF-HDs, phylogenetic relationship and gene structure were analyzed by bioinformatics
method. Meanwhile, the expression pattern of CqZF-HD family genes under salt stress was also analyzed by preliminary tran-
scriptome sequencing results. The results showed that 21 ZF-HD transcription factors were identified in quinoa, most of which
were located in the cytoplasm, the secondary structure was dominated by random coils, amino acid sequence length was 68—

284 aa, relative molecular weight was 7.54x 10° — 30.20x

YRS E 88 2021-07-11 10°, and theoretical isoelectric point was 6.01-9. 54. All of

EETE ITHE KRS B £ QI A [ CX(19)3116] ;1T the ZF-HDs were divided into five subfamilies by phyloge-
B (B3 Pl 3 AR R 2R () HE 7 S 9 netic tree analysis, and each member contained conserved

[ JATS(2020)205 ] domains ZF or HD. The expression analysis under salt treat-
VEBEN IR (1989-) , B INARM A, BYELRFSE 5, M EH ment showed that 11 CqZF-HDs responded to salt stress in
RIEWH S ET R4S F T MR, (Email) quinoa, eight genes were up-regulated, and three genes
1032175660@ qq.com were down-regulated. In conclusion, ZF-HD family genes

EIRES BHIE, (E-mail) yegmf@ 126.com play different roles in response to salt stress in quinoa.
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Table 1 Basic information of ZF-HD gene family in quinoa

FERH WA Scaffold 13 # ( bp) K 3&H J7 1] ,%Hu Ef?ﬁf mirﬁ?)ﬁﬁ S i (pl)
AURG62004062 ZHD 11 C_Quinoa_2370; 8067613 ~8068503 () 267 30.27 9.05
AUR62027182 ZHD | C_Quinoa_2924 ; 264977~276132 (-) 270 - -
AUR62000606 ZHD TI C_Quinoa_2088 ; 6516446~6517180 (-) 244 27.68 8.39
AUR62019007 ZHD | C_Quinoa_3876 1629352~1630995 ( +) 284 30.20 9.39
AUR62027848 ZHD | C_Quinoa_3784; 2466914 ~2473244 (+) 258 27.30 9.14
AUR62007575 ZHD 1I C_Quinoa_2646; 624822~625682 (-) 257 28.97 9.17
AUR62021682 MIF C_Quinoa_1675 ; 2345088 ~2345357 (-) 89 9.75 8.78
AUR62008414 MIF C_Quinoa_3422; 4274960~4275232 (+) 90 9.86 8.78
AUR62044191 ZHD | C_Quinoa_3699; 21725~22294 (-) 165 - -
AURG62039798 MIF C_Quinoa_1828; 2063935~2064237 ( -) 100 10.86 8.97
AUR62034423 MIF C_Quinoa_2742 ; 2093400 ~2093702 (-) 100 10.65 8.72
AURG62023917 MIF C_Quinoa_3389; 758436~758732 (-) 98 10.72 8.34
AUR62038329 MIF C_Quinoa_2169: 1620988 ~ 1626840 () 118 13.22 9.54
AURG2034421 MIF C_Quinoa_2742; 2071762~2072013 (-) 83 9.19 7.66
AUR62039797 MIF C_Quinoa_1828; 1985331 ~1985600 ( -) 89 9.90 8.68
AURG2021437 MIF C_Quinoa_2862; 2057866~2058111 ( -) 81 8.94 8.93
AUR62010925 MIF C_Quinoa_3799; 844034 ~844264 (-) 76 8.94 8.93
AURG62021438 MIF C_Quinoa_2862; 2059440 ~2059646 ( -) 68 7.54 6.68
AURG62039796 ZHD IV C_Quinoa_1828; 1852396~ 1852746 ( +) 116 12.56 6.01
AUR62028772 ZHD IV C_Quinoa_2837: 79514~80763 (+) 153 16.27 9.18
AURG62010926 MIF C_Quinoa_3799; 845579 ~845788 (-) 69 7.80 8.67

= R BT 7 9 8 A LA SR 8 SR TR T T R AR XS 231 BB A 8 () o
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Table 2 Secondary structure characteristics and subcellular locali-

zation of ZF-HD proteins in quinoa

ZF-HD B -1 FEAREE  JCHLI A szﬂij@
Mt (%) EH (%) diE (%) EL DA
AUR62004062  20.97 18.35 60.67 0 i
AUR62027182  17.78 32.22 50.00 211 L5
AUR62000606  30.33 18.03 51.64 A%
AUR62019007  23.59 15.49 60.92 A A%
AUR62027848  18.99 16.67 64.34 iz
AUR62007575  24.12 15.95 59.92 2 i 5
AUR62021682 0 40.45 59.55 2 i
AUR62008414 0 43.33 56.67 4t L BT
AUR62044191 7.88 30.91 61.21 21 J5E
AUR62039798  14.00 29.00 57.00 gD
AUR62034423  16.00 21.00 63.00 A (A T
AUR62023917  13.27 32.65 54.08 SRR ST
AUR62038329  31.36 22.88 45.76 SRR T
AUR62034421 6.02 28.92 65.06 2 i
AUR62039797 5.62 31.46 62.92 SRR BT
AUR62021437  18.52 27.16 54.32 N5
AUR62010925 6.58 32.89 60.53 2 i T
AUR62021438 0 44.12 55.88 gl ab5is
AUR62039796 0 33.62 66.38 2 i 5
AUR62028772 0 33.62 66.38 20 i
AUR62010926 0 37.68 62.32 )
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Fig.3 Phylogenetic tree of ZF-HD gene and conserved domains of the encoded protein in quinoa
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Fig.6 Expression of three ZF-HD genes in quinoa under salt stress
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