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Abstract: Drought, high salinity and low temperature severely damage plant cells, inhibit plant growth, and significantly
reduce crop yields. Ethylene-responsive factors (ERFs) in the AP2/ERF superfamily play a key role in plant growth and
development, and in stress responses. To investigate the role of MEERF127 in the response of cassava to abiotic stress,
this study cloned the MEeERF127 gene from cassava and conducted sequence alignment, subcellular localization, tran-
scriptional activity analysis, and expression pattern analysis. A gene-edited vector for MeERF127 was constructed to
obtain transgenic cassava, and the phenotype and physiological indicators after drought, salt and cold stress treatments
were analyzed, along with the expression of stress-responsive genes. The results showed that the full-length CDS region
of the MeERF127 gene was 711 bp, and the amino acid sequence contained YRG and RAYD elements at the N- and
C-termini, respectively, with alanine and aspartic acid at positions 14 and 19, indicating that MEeERF127 belonging to
the ERF subfamily. MeERF127 was localized in the nucleus and had transcription factor activity. MeERF127 was most
highly expressed in stems, with the lowest expression in callus tissues, and its expression peaks during the tuber forma-
tion stage (80 days after planting). Its expression level increased after drought and salt stress and slightly decreased after
cold stress. A gene-edited vector was constructed, and Agrobacterium-mediated transformation of cassava callus tissues
resulted in MEERF127 gene-edited lines with 22 and 3 base pair deletions, as confirmed by Hi-TOM high-throughput
sequencing. After drought and salt stress treatments, the gene-edited cassava did not wilt, while the wild-type cassava
showed significant wilting. The gene-edited cassava had significantly higher SOD and POD enzyme activities and Pro
content, and significantly lower MDA content compared to the wild-type cassava. The leaf color of the gene-edited cas-
sava was lighter, and the expression levels of stress-responsive genes SOD and WRKY31 were significantly higher in the
gene-edited cassava than those in the wild-type. After cold stress, both gene-edited and wild-type cassava wilted, with
no significant differences in SOD and POD enzyme activities, MDA content, leaf color and stress-responsive gene ex-
pression between the gene-edited and wild-type cassava. These results suggest that the gene-edited MEERF127 enhances
the drought and salt tolerance of cassava but does not respond to cold stress, indicating that MEERF127 may regulate the
SOD and WRKY3L1 genes to respond to drought and salt stress. The findings of this study would provide insights into the
role of the MEERF127 gene in cassava's response to drought and salt stress.
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Fig. 7 Expression analysis of MEERF127 under drought, salt and cold stress
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Fig. 8 Schematic diagram of pCAMBIA1301-Cas9-MeERF127-gRNA vector structure
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Fig. 9 PCR detection of MEERF127 gene edited cassava

£ 1 MeERF127 EFEHmEAREN HI-TOM MFELER

Tab. 1 Hi-TOM sequencing results of MEERF127 gene edited cassava
W& H R B P) Reads $i& Reads % RALAY RALHIHE
Strain Sequence near the target site Number of reads  Ratio of reads/% Mutation type Mutated base
WT CACTATTGCAGCTGAGCAGGTCGTGG 5069 96.79
| S — GTGG 2022 62.99 22D CACTATTGCAGCTGAGCAGGTC
TATTGCAGCTGAGC---TCGTGG 1188 37.01 3D AGG
2 e GTGG 706 57.96 22D CACTATTGCAGCTGAGCAGGTC
TATTGCAGCTGAGC---TCGTGG 512 42.04 3D AGG
KL GTGG 283 63.17 22D CACTATTGCAGCTGAGCAGGTC
TATTGCAGCTGAGC---TCGTGG 165 36.83 3D AGG
4 e GTGG 199 61.04 22D CACTATTGCAGCTGAGCAGGTC
TATTGCAGCTGAGC---TCGTGG 127 38.96 3D AGG
SH# e GTGG 710 66.11 22D CACTATTGCAGCTGAGCAGGTC
TATTGCAGCTGAGC---TCGTGG 364 33.89 3D AGG

TE: MOAKEAKRPAM X, URRERIE; D: Gk,

Note: The yellow areas are the PAM areas; -- represent the deleted bases; D: Deletion.

2.8 MeERF127 EFHBBEAZATE. BFRK
BB TR EESER R

T WE5E MeERF127 JER B AR X T 5 4k
AR TR R0 (TS24, LA SC8 AR M X IR(WT ),
X MeERF127 3 [H 4548 AR 2 H 300 mmol/L H &% i
400 mmol/L NaCl {E Fll 4 CEIRALFE 48 h, W5

FLERUI I FLAE BRAE AR . R IAE T R AR e
J&, XHR SC8 AREM M A AW BER, MR T,
1M MeERF127 N 4 K E AR I MER; 7EIUR
e, ZHEHHHES (B 10A ),

NBT Y {h J bk S B s €0 TR VR A C A AR 1Y
AR o, v RDRHIWEAR 9 2 B R



559 4]

S A SE S MeERF127 42 = AR S50 5 A 5 1

1787

WA O TR UL R U B 7 o el R, AR AZ T
M. TR ERFIRIER M 3h A B S R S 5
NBT Yo 25 R Wor, T EMik b3 )5 , MeERF127
FH g A R A B E R, U
MeERF127 J [X] Ji i A 55 11 i AU D 88 7 B b LI,
ZRGREEE N, ATREE PR L 7EARRE AL B
J&i, MeERF127 JE K g A BRI BEZH 140 (LR
ZRIRK, P2 MR KA, MeERF127
FE PR At A IR a8 e . (& 10B ),
25 D 2 38 11T IS 450K 2R 10 A PR AR AR & B0

WT MeERFI127

A

WT MeERF127

(B 10C), TEIEW&MT, MeERF127 5[ 4k
AKE () SOD ., POD {4 Hl Pro 7 &4 i 3 = T 1F
HERIARE, MDA &2 R A RE, £ T 2
e, MeERF127 JL[H 4 A ) SOD, POD
TG PER Pro & w34 18 35 & TR A BUOKEE, 1 MDA
T E TR AERRE,; EMRMAT, ENR
%’ K SOD ., POD [ 1% il MDA & & 587/
BIAREZR AR, Y EGRUEH, MeERF127
2 IR o 2 A S SRR R a0 A — 5 TR 32 1
77 X}V 9 20 AN UK

WT MeERFI127 B CK Drought Salt 4 °C
.
i ?‘

Drought Salt
C 3000 [ O wr
O MeERFI27 % .
~ 2000 r
T b b a
) a a
2 b
= I
2 1000 H
wn
0
CK Drought  Salt 4°C
A3 Treatment
Owr
2000 I & peERFI27
k3
~ a
‘3 1000 |
b
g
s 500 - b
] ﬁ ﬂ
0
CK Drought  Salt 4°C
A3 Treatment

o \ \‘
MeERF127 " \
v :

i

4°C
2000 Fy wr a
[0 MeERF127L, a
~ 1500 b b . 2
"Oﬁ a
Q/ 1000 b
g
A~ 500 R+
0
CK Drought  Salt 4°C
AbF Treatment
60 - O WT
O MeERFI127
a
a a
P L a
AL b
g b
a
- 20 + a
3 0
@)
=
0
CK Drought  Salt 4°C
AL Treatment

A: BRI ERAULGE; B: WHAALBEETS NBT Jea; C. Jihif b BT AR BRER AR I0E 5
AT /INE S 3 7 s PR A R R S 0 IRBR R AR AR R AL PR P 22 S L3 (P<0.05),
A: Phenotypic observation before and after stress treatment; B: NBT Staining of before and after stress treatment; C: Physiological parameter
measurements before and after stress treatment; Different lowercase letters indicate significant difference between gene edited
cassava and SC8 in the same treatment (P<0.05).
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Fig. 10 Phenotype and physiological characteristics of MEERF127 gene edited cassava under drought, salt and cold stress
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