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Cloning and transcriptional activity analysis of U6 promoter in sweetpotato

TANG Wei, KOU Meng, SONG Weihan, YAN Hui, @ WANG Xin, LI Chen, GAO Runfei,
ZHANG Yungang, LI Qiang

(Xuzhou Institute of Agricultural Sciences in Jiangsu Xuhuai District/Key Laboratory of Sweet Potato Biology and Genetic Breeding , Ministry of Agriculture
and Rural Affairs, Xuzhou 221131, China)

Abstract: In the CRISPR/Cas9 gene editing system, the U6 promoter can edit target genes by driving sgRNA expres-
sion, so its transcriptional activity can affect the efficiency of gene editing. Although studies on cloning and application of U6
promoter have been carried out in Arabidopsis thaliana, corm, soybean, cotton and other plants, there aren’t any reports on
relative research of U6 promoter in sweetpotato. In this study, we searched the Ipomoea irifida genome database for candidate
U6 RNA, using the conservative sequence of AtU6 SnRNA in A. thaliana, and then found two different candidate U6 promot-
ers with lengths of 526 bp (IbU6p-1) and 532 bp (IbU6p-2), respectively. Through sequence alignment analysis, we found
that the U6 promoter of sweetpotato has upstream sequence element (USE) and TATA box, and its sequence was highly simi-
lar to that of A. thaliana. Then, a recombinant box U6 :: LUC was constructed using the obtained U6 promoter nucleic acid

sequence to drive the expression of firefly luciferase gene. Finally, Agrobacterium tumefaciens containing the recombinant vec-

tor was genetically transformed into Nicotiana benthamiana

%5 B #A . 2023-07-29
E£WA ARM TR E S LI (KC21116) ; FHEHE =L HEA

leaves and sweetpotato callus tissues by transient

VK Z 55 H (CARS-10) expression, and luciferase activity was analyzed using fluo-
BRI 4E(1982-) 5 WIHLRIUA M+ BIFFSE 5L, 2 rescence imaging technology. The results showed that both
HH BTG MBI, (E-mail) tangweilhr@ 163.com sweetpotato U6 promoters could drive the expression of LUC

BEIRMEE .2 5%, (E-mail) instrong@ 163.com gene and had transcriptional activity in tobacco and sweet-
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potato calli. At the same time, the transcriptional activities of IbU6p-2 in tobacco leaves and sweetpotato calli were signifi-

cantly higher than that of A. thaliana U6 promoter. The results of this study lay a foundation for further development of sweet-

potato gene editing technology.
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) AtU6 SnRNA {57 5 51 78 =1k 248 2 4 (Ipomoea
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Table 1 Sequence of primers used in this study

CIR/E JF(5'—3") PRI/ (bp)
IbU6p-1F TTTATTTTATTTTTTCGGTTTTG 526
IbU6p-1R  ATTCTTGTTCTTCAATGGC

IbU6p-2F AGAATGCGTGGCCTTTAGTA 532
IbU6p-2R CATGGAAGAACATGCT

AtU6p-F AGAAATCTCAAAATTCC 303
AtU6p-R CAATCACTACTTCGTCTC

F: BWes 1905 R NS 14,

fli H BioEdit £ X H 3 Ue i 3h 7 5 IR T
(1) AtU6-1 J7 3 2E 47 5 51 EL X, 73 M H 3 U6 J 3
THYFF SRR, SR, AP ) 35 o B B
PlantCARE ( http://bioinformatics. psb. ugent. be/
webtools/ plantcare/html/ ) 73871 H 2 U6 Ji3 3+ A4 il
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0.5, AN FHCE2~3 h 5 H S8 e A
3 d i T 9 R R
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TEARALTR(2,4-D) I MS WS IR A E R K
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YL R LHZUE MS+2,4-D+AS [ R RS 72 3 T
28 CHEHEFE 72 h, BT /K R I Ve H @il
24 WISTHAE MS+2,4-D 35333 b & Ja, R
KBS ER B L PR M 6 ( L3R = R AR
WIHARA BRA w7 ) A T9E6 RO
1.2.4 A E kNS 54 B BEEFE iAE
it A 5 20 253 0 HE 100 mmol/ LY 2 2
PRER IR SN 5 min,, 385 R 4 HE R TV L T A
Gl (CCD) DN S b KO IR R 58 (L1 Eh 7

BleFAER A BR S 5] 7= i ) X R B % G MR T
RAE I8 AR SR A X SR S B 64T 0 AT A,
i Leica DM4000 B %1% 5 I il 8% ( Lok R i
ARG oy A IR w77 a ) X H S i A 7
W, IRIEHREFI T Excel 365 #7480 11H2450H .

2 ZER5T

21 BHFRESFEIISH

AIRIR I T U6 i 58 T 91 i R <7k 78
A 1) H S0 R B A= Bl Ipomoea trifida W55 DR 2 %K
PR E 2 SARFE R ELE Ue o+, RE, R
PRI IS 9, DL H S AR R 8 S
L2 DNA AR 3 T 2 A~ H % U6 Hah+ i
B, 4y 3l 44 4 hU6p-1 il 1bU6p-2, F Br 1 i 43 3
526 bp F1532 bp(K 1), [AIIS N EHGE #Y LA
R &k pHSE401' "' Fh 3B 3 T HIFG ST U6 Ji 371
Bt AtU6p,,

BRI n 2 NHE Ue J3 s+ AR IF U6 i3
ST TIF AN LT, B AT U6 i Bl sk i
PERICAE I JCAE USE A1 TATA-box LA K G #4 22 [A]
FIREES, 4591 IbU6p-1 Al IbU6p-2 B 5 AtU6p
— ST USE Je4 LA K TATA-box , 1fii H. 2 4~JofF
Z [E] o TR] B AR X — B (] 2) |, 7R BT sE 1Y ThU6
JAEh TARATRE B 5 AtU6p —FEMIHE S5k,

M :marker;1;IbU6p-1;2.1bU6p-2;3:AtU6p,
B1 U6 BahFRERESRIKSH
Fig.1 Cloning and electrophoretic analysis of U6 promoter
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AtU6p AATCTTCAAAAGTACCACAGCGCTTAGGTAAAGAAAGCAGCTGAGT TTATATATGGTTAGAGACGAAGTA
IbU6p-1 TAACTTGTCAGCTCCCACATCGGGC GATGAAGCAGCTTGCTTCCAGTACAGATACTCCGCCATGGAAGA
IbU6bp-2 TAACTTGTCAGCTCCCACATCGIGGC GATGAAACAGCTCTCTTCCAGIAGTCATAGTCCGCCATTGAAGA
USE TATA
80 90 100 110 120 130 140
o wyw evees Pace wwifleve s et fsee @l o] e wee]e e sille » oelfes o Peoeie: e e [l el s eree |
AtU6p GTGATIGTCCCTTCGGGGACATCCGATAAAATTGGAACGATACAGAGAAGATTAGCATGGCCCCTGCG]
IbU6p-1 ACATGC TGTCCCTTCGGGGACATCCGATAAAATTGGAACGATACAGAGAAGATTAGCATGGCCCCTGCG
mL%pQ ACAAGAATIGTCCCTTCGGGGACATCCGATAAALATTGGAACGATACAGAGAAGATTAGCATGGCCCCTGCG
U6 RNA
: HSO : H60 : 170 : 1§o
AtU6p |CAAGGATGACACGCATAAATCGAGAAATGGTCCAAATTT

IbU6p-1
IbU6p-2

ICAAGGATGACACGCACAAATCGAGAAATGGTCCAAATTTT
ICAAGGATGACACGCACAAATCGAGAAATGGTCCAAATTTT

L AT U6 RNA RYHESREIGAI A . JTHENCA U6 RNA BIRFEFS1,
2 HE U6 B TR

Fig.2 Sequence alignment analysis of U6 promoter in sweetpotato

BUBRE , F2E AT DD 95 1E AT A3 A . 25 (1 3)
W, & 4H 3K 1bU6p-1. . LUC , IbU6p-2: :LUC F
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M 1 2 3

M:marker;1;IbU6p-1::LUC;2:1bU6p-2::LUC;3;AtU6bp: :LUC,
B3 U6p::LUC EHE A NEIRK ST
Fig.3  Electrophoresis analysis of recombinant vector U6p: :

LUC by double enzyme digestion

2.3 bU6 BahFHEFRAED
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SR A R 5 B I = T IbU6p-1. . LUC,
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T, FERIE IbU6p-2 Ji 3l FREfs KRR = sgRNA 4%
3 0
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seRNA R[] b, 3 ek /0 e #asge ig t7')  [R e, A
VrZ IR BRI U6 (AtU6) Jib 3T FuK F§ U6
(0sU6) I 8 F 2 i T H IR K 1K sgRNAs'
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Fig.4 Comparison of transcriptional activity of IbU6 promoter

H @ik PO R 5 5O,

B 5 AHZEDGERFWELEN AtU6p(A) . IbU6p-1(B) F IbU6p-2( C) 3K 3N LUC KR X
Fig.5 Fluorescence detection of LUC expression drived by AtU6p (A), IbU6p-1 (B) and IbU6p-2 (C) in sweetpotato callus tissue
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