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Figure 1. Retrohoming of group Il intron. A: target
recognition, the complex composed of intron RNA
and |IEP recognizes target sites through base
complementary pairing; B: reverse splicing, with the
assistance of IEP, intron RNA is inserted into a single
DNA strand; C: double-strand break, the
endonuclease of IEP cleaves the other single strand of
DNA; D: reverse transcription, group Il introns
synthesize cDNA using intron RNA as template with
the reverse transcriptase activity of IEP; E: DNA
repair, cells synthesize complementary DNA using
cDNA as template through DNA repair mechanism.
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PCR S il ¥ ¥R 25 .00, Thermo Fisher
Scientific 22 Fl; ALIKACFIBEME BRI, JLHI7R—
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Table 1.

The primers used in this study

Description

Detection primers of lacZ

Amplification primers of IEP, the underline indicates
enzyme loci of Nhe |

Amplification primers of IEP, the underline indicates
enzyme loci of Bgl Il

Mutation primers of C164K

Mutation primers of G214W

Primers name  Sequence(5'—3’)

lacZ-F GGCCCGCACCGATCGCCCTTC

lacZ-R GCCATTTTTTGATGGACCATTTC

IEP-F ATCGAGGCTAGCGCTATATGCGTTGATG

IEP-R CGTTCCAGATCTCCTTACTCGTA

C164K-F GGAGATATAAAAGGCAAATTCGATAATATAGAC
C164K-R TTTGCCTTTTATATCTCCCTCCACAAACCATCT
G214W-F AGCGGAACACCTCAATGGGGAATTCTATCTCCT
G214W-R CCATTGAGGTGTTCCGCTGTAAGTTTTGTGATA

http://journals.im.ac.cn/actamicrocn
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F 2. ZRFRSER A B BYE bR R AL
Table 2. The strains and plasmids used in this study

Strains and plasmids

Relevant features

Source or reference

Strains

E. coli DH5a

E. coli BL21(DE?3)
BL21-pSY7-lacZ-635s
BL21-pSY7-lacZ-1063a
BL21-pSY7-M1-lacZ-635s
BL21-pSY7-M2-lacZ-635s
BL21-pSY7-M1-lacZ-1063a
BL21-pSY7-M2-lacZ-1063a
Plasmids

pMD19T

pMD19T-1EP
pMD19T-M1-1EP
pMD19T-M2-1EP

pSY7

pSY7-lacZ-635s

pSY7-lacZ-1063a

pSY7-M1-lacZ-635s
pSY7-M2-lacZ-635s
pSY7-M1-lacZ-1063a
pSY7-M2-lacZ-1063a

Clone strain, F lacZAM15A (lacZYA-argF) relAl TakaRa
F~, ompT, hsdS (rBB-mB), gal, dcm (DE3) TakaRa
Derived from BL21(DE3), carrying plasmid pSY7-lacZ-635s This lab?Y
Derived from BL21(DE3), carrying plasmid pSY7-lacZ-1063a This lab?Y
Derived from BL21(DE3), carrying plasmid pSY7-M1-lacZ-635s This study
Derived from BL21(DE3), carrying plasmid pSY7-M2-lacZ-635s This study
Derived from BL21(DE3), carrying plasmid pSY7-M1-lacZ-1063a This study
Derived from BL21(DE3), carrying plasmid pSY7-M2-lacZ-1063a This study
TA clone vector, Amp' TakaRa
pMD19T ligated with part IEP sequence This study
Derived from pMD19T-IEP, IEP C164K mutation This study
Derived from pMD19T-IEP, IEP G214W mutation This study
Derived from pSY®, lacl, T7 promotor, Amp’ This lab?4
Derived from pSY7, targeting the sense strand 635 site of lacZ in  This lab?!
BL21(DE3)

Derived from pSY7, targeting the antisense strand 1063 site of lacZ in  This lab?!
BL21(DE3)

Derived from pSY7-lacZ-635s, IEP C164K site mutation This study
Derived from pSY7-lacZ-635s, IEP G214W site mutation This study
Derived from pSY7-lacZ-1063a, |IEP C164K site mutation This study
Derived from pSY7-lacZ-1063a, |[EP G214W site mutation This study

1.3 EHRERRAR Targetron Bz

PLBCRE pSY7 Atk , IEP-F/IEP-R 4514,
FIFH TagDNA AR 148153 1.2 kb 1EP 2 1)
BER P9 (3 B AT BR i %), ¥ IT 3k PCR
715 pMD19T A% 453715 pMD19T-1EP 4

LA pMD19T-1EP My #siti , JHE mi &8 594"
S EEAS R 1 2514 - 95 °C 2 min; 95 °C 30s,
55°C 30s, 72 °C 4 min, fE¥F 15 ¥ ; 72 °C 5 min,
RWEEHR G, PCR 7“4 H Dpn | 5 46BR 2 H 4k
ORISR ; SR)5, %4k E. coli DH5a, ¥ 3K
552 % pMD19T-M-I1EP JFki .

JH Nhe 1 1 Bgl 11 X)) pMD19T-M-1EP Jit
AL I H 0 R B, 5 24 R YT R pSY7-lacZ-
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635s. pSY7-lacZ-1063a #AREH:, 15N & 14
W8 S SRR 5 2 A8 ) Targetron JE[RI T
HUEAAK pSY7-M-lacZ-635s Fl pSY7-M-lacZ-1063a,
A ERAEME 2 s,
14 R RITRSERITE

$ JFoB. pSY7-lacZ-635s. pSY7-lacZ-1063a
K 1EP AR FRL. pSY7-M-lacZ-635s.
pSY7-M-lacZ-1063a 73 %l %% 1k E. coli BL21(DE3),
T 100 pg/mL Z R E R R LB liAK =+
37 °C. 200 r/min & &K% . 40 pL LR IEFRY)
PR A mL 5N H & R LB SR IEp 37 °C|
200 r/min 5% 1 h, A IPTG i AWk BN
0.5 mmol/L, F 37 °C.200 r/min i 5% 3% 45 min,
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Flow chart of mutant Targetron vectors construction. The red asterisk indicates the mutation sites.
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http://journals.im.ac.cn/actamicrocn



2362

Xianghao Chen et al. | Acta Microbiologica Sinica, 2019, 59(12)

Feature 1
gi 44004428
query

gi 22536745

Feature 1
gi 44004428
query
gi 22536745
gi 81096456
gi 89892796
i 2495490
gi 7545209
gi 6746623
gi 113939021
gi 68231786
Feature 1
gi 44004428
query
i 22536745

101 KRVFIPK.
85 RRMYIAK.
96 KRVYIPK.
84 RRTYIPK.
74 RRTYIPK.
82 RRVYIPK.

243 RRVYIPK.

272 RRVEIPK.

101 RRVYIPK.

165 RRVHIPK.

(6.
(5.
[51.
(31.
[31.
[51.
(sl.
(s1.
[51.

RPLGI.
RPLGI.
RPLGI.
RPLGI.
RPLGI.
RPLGI.
RPLGV.
RPLGI.
RPLGL.

[5]. RPLGL. [2].
[2].
[21.
[21.
[21.
[21.
[21.
[2].
[21.
[21.

IEDRIIQQMMKQVLEPVLEAQF.
FTDELIQEAVRIILESIYEPVF.
VRDRVVQTAVKIVIEPIFEADF.
FDDELLQQVIKMILESIYEGQF.
FDDELVQECVRLLLEAVYEGSF.
LRDRIVQRAMLMAMEPIWESDF.
PRDKIVQEVFRAILEQVLEPRF.
PRDKIVQKALHAILEAIFEPLF.
IKDRVVQEMVRLILDPIYESTF.
WSDELVGEVVRLLLEAYYEPTF.

HitH#
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[3l.
[31.
(1.
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Figure 3.
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Analysed of homology sequence with intron encoded protein. The yellow background are key amino

acids which related to the activity of reverse transcriptase,the grey number indicates the number of amino acids

omitted.
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G214 37 45 57 Fil i 25 (Rl 4546 B A2 Ak (18] 4) 0 M2 ]
4if EF, Cl64 5 Y208 i EHMEAER, 4
C164 K75 )5, C164K 155 Y208 {45 E tny s,
1R SRR 11 HE 5 A 45 8] 25 4 4 58 A8 i 46 0
0.11 A; G214 5 T211, L217. S218 i@ S AHH.
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Spatial structure of wild and mutant IEP candidate sites. A: Cartoon and spherical diagram of the
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Leu 217
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Trp 214
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]Ffj’ Leu217
hr211

Ser 218

Tyr 208
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three-dimensional structure of IEP; B: The three-dimensional structure of C164 wild type and mutant type, the
dotted line in purple represents hydrogen bonds, the red number indicates the hydrogen bond distance; C: The
three-dimensional structure of G214 wild type and mutant type, the dotted line in purple represents hydrogen
bonds, the red number indicates the hydrogen bond distance.

(A) BL21(DE3) (B)

lacZ-F 1.4 kb lacZ-R kb M 1

BL21::lacZ-635s

2 3 45 67

8 9 10

lacZ-F 23 kb lacZ-R
L +0.5 kbe] 0.9 kb 9 kb §§
—'_—PO— : 53 1kb
(1).(50 1.4 kb
BL21::lacZ-1063a Og(S)
lacZ-F 2.3 kb lacZ-R 8%(5)

-+0.9 kb-_—i 4.9 kbe l:' 0.5 kbe—

5 RTE N EARSFINRERIERKE
Figure 5. Functional verification of mutant group Il introns. A: Diagram of primer binding sites. B: Functional
verification electrophoresis of mutant group Il intron; M: 8000 bp DNA marker; 1. White colony of
BL21-pSY7-lacZ-635s; 2: Blue colony of BL21-pSY7-lacZ-635s; 3: Blue colony of BL21-pSY7-M1-lacZ-635s;
4: Blue colony of BL21-pSY7-M2-lacZ-635s; 5: BL21(DE3) ; 6: White colony of BL21-pSY7-lacZ-1063a; 7:
Blue colony of BL21-pSY7-lacZ-1063a; 8: Blue colony of BL21-pSY7-M1-lacZ-1063a; 9: Blue colony of
BL21-pSY7-M2-lacZ-1063a; 10: BL21(DE3).
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Mutation sites of IEP
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Figure 6.

Effect of mutant group Il introns on retrohoming eff|0|ency. A. Blue and white spot screening;

B: Comparison of retrohoming efficiency between wild and mutant group Il introns.
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Key catalytic sites in the reverse transcription domain of
LI.LtrB intron encoded protein
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Abstract: [Objective] To screen the key catalytic sites that affect the reverse transcription function of
intron-encoded protein (IEP) from LI.LtrB, and to obtain the IEP mutant without reverse transcription activity.
[Methods] The key catalytic sites affecting the reverse transcription of IEP were screened by sequence alignment
and homology modeling methods. Then, the screened key catalytic sites were subjected to site-directed
mutagenesis. The mutated IEP was combined with the Targetron vector to construct the mutated Targetron
targeting system without reverse transcription function. Finally, the function of mutant IEP was verified by using
the lacZ gene in Escherichia coli. [Results] The sites C164 and G214 of IEP were screened and mutated,
completely inactivated the “retrohoming” function in vivo. [Conclusion] The IEP mutants of LI.LtrB obtained in
our study laid a solid foundation for further research on the structure and mechanism of group Il intron.
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