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Abstract: Natural transformation, a mechanism of horizontal gene transfer, plays an important
role in the generation of genetic diversity, the repair of DNA damage, and the spread of drug
resistance genes and virulence genes. Riemerella anatipestifer (RA) is the first bacterium of
Weeksellaceae found to be able to undergo natural transformation. We established a variety of
gene editing methods based on this property, which accelerated the research on the genetic
diversity and pathogenic mechanism of RA. In addition, we identified the essential nutrients for
natural transformation of RA through systematically screening the factors affecting the natural
transformation. Subsequently, we identified the essential genes involved in natural
transformation by screening the mutant library. Finally, we discovered a unique system of
natural transformation in RA. Reviewing the studies of natural transformation in other bacteria,
we introduced the research progress in the natural transformation of RA, aiming to deeply
understand the natural transformation mechanism of this bacterium and provide references for
further deciphering the mechanisms of drug resistance and virulence gene acquisition of this
bacterium.

Keywords: Riemerella anatipestifer; natural transformation; horizontal gene transfer; biological
function
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¥ i (Riemerella anatipestifer)%?’iéli K18
WY BEBREEAT [ SR FL AL WA ST, AN
ili % 5 BR B (Streptococcus pneumoniae) . i JB g
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AR A BRI ALAEAS [R) A 240 B8 b WL A i
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fEiX—ad i, DNA RYEHCS AR B 2 0
B, &5 Rk, AugE g 2 BV RTE N R BT A B
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Y i 5 0 B AN S A IR R B R DNA
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ANEREBEMEH, BHIL, EIRAEYNRZZ 0
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fLRE 1 F1 DNA P4, Zhang 94 T GCB
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44 By, Fe(NOs);. NaCl, BERRERFIEE 5]
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ATCC 11845 5577 X80, 485 50 51K HoAe B
K —ERYIRN GCB BT L H K P LG
IZ . —E Y b R — Bt Rl s, 2l 7E
X R I O S AR Y E SRR 4
FH, 2N GCB 5373 L BR iR £ s 8K (1 i
JG ., BARSR B R AL, HENX T RE R T
1R Ry B2 A 1) A R B A B 1 B BT L T
AR IERR, T BEER R P A BH B 7 T RE R A T

Schematic diagram of makerless mutant using natural transformation in Riemerella anatipestifer.
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BRI, kLRI A SR 4k,
MAEMA Fe(NOs); Ji H ARFEAL AR B # IR
kBRI, TERREAAIFT, 25 RA H
IRFEAL Y LN dprd . comEC 5 FH#BPY, i T
M5 AR [CAF A TonB RHESH T T
2P, Zhang “EJE— KM T 3 4~ TonB # (4%t
H AR AR 52 . 25 KRBT, 5 EARAH
t, tonBA F tonBB IR KR F AR5 AL % 15,
FREAK, T ebfA SRIKRXT B SR AL A A 5
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A R 2 AR A0 TR LT 0 5 A I i a5t A2 28 4 fry 2
dprd. recA Fl ssbB, ¥5EifiE ComEC Fljif
JFi4h DNA 454E&E[B7, Hrh, DprA 1 RecA
HR AR I A 5 BR TR Th % A ssDNA T b (1),
DprA TEIRSNGE G ssDNA #H5% RecAPY, g ik []
BN AL, BENEESREONILE) DNA
ST BB RS, SsbB MIYEFE L h %5 3 4
Bt BS, ERTLMRY ssDNA faz ilkidk
FERRIE5 375 HK, SsbB FE [l PR 41 ikt B
AR, YA LA —1> DNA 438,
ssbB FRAFRINELAR RS BEAR 3 A5 I, 4
564k, DNA 70 J 0, SsbB 2xfljdt—1 ssDNA fi
fPPE, FeiFiE s mA LA, I ComEC
FIML T 4 DNA 45 & 2 1% T DNA iz 2 X
B, BIAAS B ZERLAT I Y ComEAR, ¢
Al DIAE R 32 1% dsDNA 1% 336 5| 25 B 557 1
ComEC®!,

4.1 5% EECHE DprA HEE

Liu 55X 505 BLER [CAT 0 1 5 41 LU X 43 A
FERTE RA ATCC 11845 HRIEHR L F 4k 2 4 b
T4SS 5% T4P B R A [RIEY) , [ AEZE R4 F 43
— BBk 42 2 R B9 ComE . ComM , DprA Fil Ssb
(ZEUFEIRD™ . 78150 BifE RA ATCC 11845
oG B — A s 5 HAL 4R () DprA F8I B A
R—2 4 (30%-37%) & DprA. H T DprA 7E
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HAREAR G = R SF, Huang S5ER T1%
HEEESEH RA B AR, g5 1%,
MTE RA ATCC 11845 K dprd &, Toikks
ME] [ REEALI KA, XK DprA XFF RA
ATCC 11845 1) ASRILAL 2T . B AEYTE
S 2B A BRGE BLER FCAF Y DprA B 3 4
ZERyIE . o FEP gt #) i (sterile alpha motif, SAM) .
Rossmann #7545 F18(RF)Fl Z-DNA 2544544
W(Za), TR BEERE AT TIRAT R A DprA 43
B S A SAM \RF Z5H438 il RF . Za £5 43155
J T WE5E DprA WA S5 H I T RE
Huang %5 1 /¢ Rk Ml R 45 EK 5 19 SAM-RF 45
g 35 il ) MBE AT TR A RF-Zow 235 40 38K A S A o
i3 92% HLER (AT A dprd R TR SEAT T AR, IF
ME T H B REASR, KB SAM 254 S5 1
Rt Zo 5F0E w20, 80 L b
RNLT RF 5P 123 (ks & LR 2
DprA %45 14 38 rp B PR ST Y Z SR IR AR B 2 —
Huang 265 DprA fY%5 123 i LR AR WA
AR, P H R R R AR pLMFO3 |, Jf
FHZ BRI dprd SR TR MRIEAT T [m0Rh, & R Gk
KR BIRFEALRE I AN RE M &L, KB RA
ATCC 11845 [ RF &5 # e H B R AL P ab 5
(1, L% S IR A0 1% 45 W 3 P ke 25 S B 2,
715k, HTCAMFREY DprA W LIZE S FIfR
Pt [ AR EE AL UE A A DNAPY, Huang 45
F— A3 1 A 2 5 B (EMS A) B i 8 125 LR
AP DprA & &AL DNA 454 . 45
<, DprA NMUBEELS G Hi4k DNA (ssDNA),
HREZE A X EE DNA (dsDNA), H.BEH 74 4
SPEC Huang S5 [RIFHILXTZRAE T RF 25435
HREE 123 (AE A IEBR A DprA JET TIGUE, &
BHER T 454 DNA RS, X £ RF 4544
I 1 5 DNA 45 & VR & 35 D gt
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N T HE—BERIE RA R B SREEALALE]
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Hl RecA &1, RAOC RS05105 Ht—MEERY
ComF £ (AT LAF=A: 5K 8l DNA 3 i3 PN AL A 3]
AT T T A AE 1Y), ISR L 7R A SRRz
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FER Fsgm H AR EALIN R e, AT E
AN )T Z RO R B AR AL . il
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