A LB % W EEA Z/1ERSFREEMEREARTERE 915
Chinese Journal of Biotechnology

http://journals.im.ac.cn/cjbcn Mar. 25, 2022, 38(3): 915-924

DOI: 10.13345/j.cjb.210256 ©2022 Chin J Biotech, All rights reserved

ik

11

EHR REE D ARE L L

1 SRMBERFRE FERbEE2ARE WUEY=Et=, 5 5t 550025
2 SEMERIKRH EXEAGRAE, St 5RBH 550004
3 MR KRR e BE R AEY) N SRR, RN SeBH 550025

Bl T, AEEHE, ARE, BRGE. TRV & F X OLAEY R AR RN R . £ TR, 2022, 38(3): 915-924.

CUI GZ, HUA DX, GU JY, CHEN ZH. Group II introns and the application in biotechnology: a review. Chin J Biotech, 2022,
38(3): 915-924.

W E: IAAASF (group Il introns) R —KEH ARTEFeeeg428e, fedfdid«)a %”
(retrohoming) A4 % 4G 2] DNA ¥z .5, 1A A AT DNA #efs 2 6im5) fe 335 B4 & A
—MA G, IR EEERR IR AR ERYEAME. P aamERT IR l*]/é»\%f&
Rt R B A L A A MEHEEET O EA; RE, RIFBNEAEST2 LR 5B IARY & RE
M eg4Fte, s T NAERNASTFES D ARBER AL AW IR F BB, &RE, AEHR
MR ARl HNANESTAFEMEL, 2T HENSTAHN AR %4 T L
R megaae, AR RESTAERIARLRREHLE,

I # A& F; Targetron; AH%HE,;, AWIEAKEA

Group II introns and the application in biotechnology: a review
CUI Guzhen'?, HUA Dengxiong'?, GU Junying"?, CHEN Zhenghong'’

1 Department of Microbiology, School of Basic Medicine, Guizhou Medical University, Guiyang 550025,
Guizhou, China

2 School of Clinical Laboratory Science, Guizhou Medical University, Guiyang 550004, Guizhou, China

3 Key Laboratory of Microbiology and Parasitology of Education Department of Guizhou, School of Basic
Medicine, Guizhou Medical University, Guiyang 550025, Guizhou, China

Abstract: Group II introns are self-splicing ribozymes, which insert directly into target sites in DNA

Received: March 26, 2021; Accepted: June 4, 2021; Published online: June 29, 2021

Supported by: National Natural Science Foundation of China (31760318); Natural Science Foundation of Guizhou Province,
China ([2019]1441, [2018]5779-17)

Corresponding author: CHEN Zhenghong. Tel: +86-851-88174015; E-mail: chenzhenghong@gmec.edu.cn

HEWHE. HXARBHIESE (31760318); St AR TRITIE ([2019]1441, [2018]5779-17)



916

ISSN 1000-3061 CN 11-1998/Q =4 T #2%#4.  Chin J Biotech

with high frequency through “retrohoming”. They specifically and efficiently recognize and splice DNA
target sites, endowing themselves with great potential in genetic engineering. This paper reviewed the
gene targeting principle of group II introns and the application in microbial genetic modification, and
then analyzed the limitations of them in multi-functional gene editing and eukaryotes based on the
“retrohoming” characteristics and the dependence on high Mg** concentration. Finally, we dissected the
potential of group II introns in the development of novel gene editing tools based on our previous

research outcome and the structural characteristics of the introns, hoping to provide a reference for the

application of group II introns in biotechnology.

Keywords: group II intron; targetron; gene editing; application in biotechnology
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Figure 1 Structure of thermophilic group I intron from Thermophilic cyanobacterium™. (A) Second
structure model of group II intron Tel3c. The lower letters reprensent the Spe 1, Pst 1 sites and T7
promoter sequences, which is added for the follow-up function research. I —VI is the stem ring structure,
EBS and IBS represent exon binding sequence and intron binding sequence, respectively. (B) Domain of
intron-encoded protein (Tel4c). Reverstranscription domian (RT), containg conserved amion acid sequence
RT1-7, X/Thumb domain, DNA binding domian D, DNA endonuclease domain En.
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Figure 3 Targetron vector construction.
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W FHEBIEA AR, ARl @y T A
R FTRE S I A BB, I AT LA S SR e e Al
(www.clostron.com), H=Z AL P, %
BAFEN AT B Sh BT AL R NI THE S 1, R
AR T ERERCR

FAT, FHITA G B8R IR T ZLIR FLER 1 Y
LLLtB N & T HORIE TG ARG ANR Y Tel3c/4c
W& T2 T & R e R L AT #E T R ——
Targetron F1 Themrotargetron, F7EZ Mk
P R AR R (R 1o 1k, T RIS
T 2 R R A A R AL, A RE R
WAL MGE B RME, ik, S T $2 % Targetron
HARTERE PN, Heap HBIT TR THTF

PR Y 3 4T $ 5 R——ClosTron™?, JFELZETH
il T B B (Clostrdium acetobutylicum) . fift£F

x1 [NERSFEMEYERITERAEMEA

YR (Clostridium cellulolyticum) %5218
PR eb 3R A5 B 10 o Enyeart %6 Targetron
HARY Cre/llox RGHA, WE THAMEH
Yl 1. H. (genome editing via Targetrons and
recombinases, GETR), 7E KT 14 ¥ (4 55
FIERTE T R B RS . i A S E
N EZ R,

BEAL, SR UE T g B 1T BY PN 5 19 S e Sk g
LR e YA . IRECEE S . FFPEE G e )
5 NCRRIR IR e e Pl (L% # RNA I 7
#:3L 5 ¢DNA), 7E qRT-PCR 2 F—ft RNA il
Fr o HA R Y Y B,
Targetron £ R 7E /AT BOR e 72 S
R A RSP M B T R R iR
Tl A A R Ak A e R PV EE 22 T AR A K

Table I  Application of group II introns in microbial gene targeting

Strains Insertion sites Vectors Targeting frequency (%) References

E. coli lacZ-635s pSY7 91 [21,29]
lacZ-1063a pSY7 93

P. aeruginosa pqsA-621a pBL1 47/58%* [30]
pqsH-108s pBL1 1

A. tumefaciens aopB-56T7a pBL1 12/8* [30]
chvl-609a pBL1 15

S. aureus hsa-24s pNLI161 100 [31]
seb-123a pNL9162 37

C. perfringens plc-50s pACD3 0.5 [32]

C. acetobutylicum spo0A4-242a pMTLO07 100 [33]

C. beijerinck 11 spo0A-407a pMTLO007 25 [33]

C. difficile spo0A-178a pMTLO007 100 [33-34]
CD0552-75a pMTLO007 90

C. botulinum CB0O0339-47a pMTLO007 60 [34]
CB0O0340-690s pMTLO007 75

C. sporogenes spo0A4-249s pMTLO07 100 [34]
pyrF-595s pMTLO007 100

C. cellulolyticum mspl-297s pSY6 100 [35]
ldh-516s pSYo6 100

C. cellulolyticum cipC-117a pSY6 100 [36]
cel48F-235s pSY6 100

C. thermorcellum cipA1827s pHK-TTI1A 67 [8]

(Themortargetron) hfatl65s pHK-TTI1A 100
pta3l8a pHK-TT1A 100

Note: to the insertion sites, ‘a’ represents the antisense strand of DNA, ‘s’ represents the sense strand of DNA. *The
percentage in front of the slash indicates the insertion frequency using the electric-transformation methods, and the percentage
after the slash indicates the insertion frequency using the conjugation methods.
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