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Molecular mechanisms and biological functions of bacteria natural
transfor mation
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Abstract: Horizontal gene transfer (HGT) plays an important role in the evolution of bacteria. HGT occurs
mainly through three mechanisms. transduction which is mediated by bacteria phage, conjugation and
natural transformation. Natural transformation is the process by which natural competent bacteria can take up
DNA from the environment and integrate it into their own genomes. Natural transformation was first found
in Sreptococcus pneumoniae in 1928. Until now, at least 83 bacterial species have been found to be natural
competent. Among them, the natural transformation mechanism of Gram-positive bacteria Sreptococcus
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pneumoniae and Gram-negative bacteria Neisseria were studied well, respectively. The biological functions
of natura transformation have been hypothesized as follows: obtaining nutrition, repairing DNA damage,
and biologica evolution. However, there are still debates on this. In this paper, it will describe the molecular
mechanism of bacterial natural transformation in details, and discuss the biological function of natural
transformation. It will be helpful to further understand the bacteria natural transformation.

Keywords: Natural transformation, DNA transfer, Competence, Biological function

FER K42 (Horizontal gene transfer, HGT)
SRR AL W) SR A A BB A ) =2 R A T E A
R IR A AR R . EEAFAE 3FIHL -
5 (Transduction) . %4 %% # (Conjugation) fil H 4%
4k (Natural transformation)™, %5 24 Hy i 14 14
AT DNA 3 RNA FR 35— g it
TRty A RS SRR LR B 5 52 AR 08 40 T
EAREMCRAL KrF DNA (FEZ 2Tk DNA)AY
R, MR d Pl AR A R
TRANAREDS H A ML IAEE h 5 Bl 25 DNA 431
AR A BRHEA FMRERR, R SR
AL gt SR, SAMNEEHA DNA J6eM, %
W4 He i Griffith (1928)7E il e enk i o k3112,
H AT 8 % /0 83 FhANGAEHS R 2k A RS,
ML T a5 IR, ARG 271
TR RS, DR AT AT 2 RN HAT K e (R
AL TT . #Z H AR A SR AL 8 s A
() 3= S Il R BEBKTE . R R AT T (Bacillus
subtilis, B. subtilis) . %% 2% [CRA . I /2% g I AT 1A
(Haemophilus influenzae, H. influenzae) A K kA[ 12
FEH (Helicobacter pylori, H. pylori)Z67,

VERAH R DNA 43T i—Fhs el ©,
W E NN B IR A AR A . AR LA R
WIRTE AT T AO/E AN BT LA 2 3
R G N T T N 3 BN AW 8713 A/ B
ATLUCA AP AR R AR YRR . A, dAasE
B FOREEALTT LU S 40T 1 B DNA FifaM . 5%
TS5 AT U 3 DA B B g th 19 B AR B b DhaE AN
FEAER P ELERE A e ¥ A Se A 1 1 IR
FERIVEFIBLEL . AP DR G i £5 A LSRR
807 S NP —ZRA .

1 BRABEZTHIE

ISR P BERe g b, s BRI | B8 R g
FF (Acinetobacter baumannii, A. baumannii)FiI
#E BRI AP B (Riemerella anatipestifer , R
anatipestifer)'® 45 /b H B TE AT 0] A KRS F 5 HLAT
FAREEALINRE S, AR L EA A AR L
SR, I R I A B . 2 ALY (Mibrio
cholerae, V. cholerae) Ffiili R GEEK 7 55 R A 75 H-Fh
FEE AR BUIRAS T A BA AARFALIIRE ST, Al
HERRTH RS2 28 R AR TE B KR g 2
TOFFEIY B AR TR E I A M HLR
B L 2 8255 R 3 A T M (Acinetobacter
acetate, A. calcoaceticus)7E X804 K H SR AL AT
Bl BONFRRIR, B TIRFE AR BT
AR B2 RS . Baltrus % & 8L, 1l 12
A 26695 Atk F SRS A KA T X R 5
G27 bk B AR B2 TR EUH LA LAY 5 1153 3 85
T3 10 JO9 TR A= K W B3 e & Ak B AR E% 1k,
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B B 5 SN R A8 R A I
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BEp, 2A S AR SN A ER MR, £
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T FE AR A 8% 0 5 3 B AL B B SRR A 2
TR, BR TfoX 4b, i4KH T QS 1T E 1 HapR 11
25 W RN AL R A 15
Y1 CAI-1 F1 CAI-2 (%53, YAt FEERCARnT, A
PSP = Hff hapR mRNA R, QS 41 & 1
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Figurel Schematic representation of transformation progressin Bacillus subtilis*®
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FiE DNA $EHUF51(DNA uptake sequence, DUS)
[t DNA A BEBCR B4 DUS &) 2 AF T
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A ERA |
222 DNA - FHIFIE
WFFE RG22 [RBIME A IV B Pili
(Tfp)sk %1z DNA 4311, Tp th &5 M0 By 1 B 2R
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P AE A B0 STREHR AL AE . DNA 437
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Figure2 Schematic representation of transfor mation progressin Neisseria gonorrhoeag®”
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SeAE R AT TP e, AT R R, BB
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AR, FERE LR CAT T dprA BCJE HAREEAR

FRE (R K ). RecA JEK5-T DNA (DNA J751
KPR T 250 bp) &A= R ELA AT, GBI
5% com i BL AL UE ssDNA 73 75 5L K 2H DNA #%
& REBAME R recA 5, HRFAL AR & AP,
AL F5 72 HLER FCAT IR (R & #2) . Overballe-Petersen
S RS NS I recA RENS K, HRE DNA
F B RNEE AL AT v R A, R i Be DNA
(DNA FHIKBE/NT 100 bp) i [ J6 5 20 A 7 2
RecA 195 5™,
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31 EABYIKIR

HAREEALIRELY DNA BERSVE N AN E
BRI, JUHY Iy DNA S54SR 4N
AT [RIPEE T AS & AR T . T2 I 200 1 Fir F
(1) DNA 7> FREBEHRHE [ ARG AL T A . IR
R Rl AU — e [ By 3 4
SRR, A0 B B TR 1 L
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