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Fig. 1 Diagram of Agrobacterium T-DNA transfer process
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T-DNA. 1E Ti ok FIXBE T-DNA, R HUR Ti
JFORL_E I — A B (X 3, AN g —/> DNA 21,
DAL SRR R T-IX 38l T-region), 7r T-DX 81 Py 121 73
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&Ef . HH TraN. TraO Fl TraF 3 85 1 M) K
(1) T4SS #Z% O AW 158 43 HER I — i gk B F
2009 4 F] I i Hi 8% (cryo-electron microscopy) K
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Fig. 2 The cryo-EM structure of the wild-type core
complex of T4SS from plasmid pKM101*
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— LG L[] PR R ME SR AR T e T4SS A5 5
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Fig. 3 Amino acid residues in the C-termini of proteins that can be transferred or recognized by T4SS
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[F) S 0] K G 28 g e 1) DRy 2 SRR AT 5 0 UE W
IR R S G LR S I Le B 1 I A T, 2



2009; 36 (11)

BYRE: RTE T-ESVHERSESHRER + 1413 -

JE R HH SR T A DG T 4 A 1 gl A2 A AN 38 e ) 1
MR TE, Dk, X35 T-E AWK RN EKIE &
FUR AL T BT 90 2 T-DNA #5312 HLELRT 5T 1)
—ANEZIT ). AU T4SS 2 AT B
HoEA I, R BB SR T4SS 454 2 A
THEFMZOE G, M HIX R 5 HL L
i I G SLPTVE i 3RAG 1) T4SS 25 Fh 2 1 i 11 AH
HAER KRR RIe B AT e g —k ok, Fik—A
RARI SEHEN TASS 7y 1 2 G W) S 45 f i Y
AT, 8 AT EERSLE SR AATERN
) JUAE AT TASS 5 AR5 3 Wb e ) 2 TR (PRI L . £
ARG JZ T ORI T4SS 53 Wb e R 5 1)
S THLEE, B AR R BE v ] T4SS 23 W B0 RN,
AP, B0, BRA 2 DR R &
s 2 E e, 25 T- KW 240
b (R I2 1 T-DNA 51 ERA i #4, 2
AT SEAHE .

2 % x M

1 Tzfira T, Citovsky V. Agrobacterium-mediated genetic transformation
of plants: biology and biotechnology. Curr Opin Biotechnol, 2006,
17Q2): 147~ 154

2 McCullen C A, Binns A N. A grobacterium tumefaciens and plant cell
interactions  and  activities
macromolecular transfer. Annu Rev Cell Dev Biol, 2006, 22 (1):
101~127

30 W, EHEE, TOCER. SR AE Y SR SR e
[E 424 TREZ K, 2006, 26(5): 93~ 100
Ye X G, Wang Y L, Ding W J, China Biotechnology, 2006, 26(5):
93~100

required  for  interkingdom

4 Lacroix B, Tzfira T, Vainstein A, et al. A case of promiscuity:
Agrobacterium’s endless hunt for new partners. TRENDS in
Genetics, 2006, 22(1): 29~ 37

5 Christie P J, Atmakuri K, Krishnamoorthy V, et al. Biogenesis,
architecture, and function of bacterial type [V secretion systems.
Annu Rev Microbiol, 2005, 59: 451~ 485

6 Zhan Y, Zeng F, Xin Y. Progress on molecular mechanism of
T-DNA transport and integration. Acta Genetica Sinica, 2005, 32(6):
655~ 665

7 Juhas M, Crook D W, Hood D W. Type IV secretion systems: tools
of bacterial horizontal gene transfer and virulence. Cellular
Microbiology, 2008, 10(12): 2377~ 2386

8 Dafny-Yelin M, Levy A, Tzfira T. The ongoing saga of
Agrobacterium-host interactions. Trends Plant Sci, 2008, 13 (3):
102~ 105

9 Djamei A, Pitzschke A, Nakagami H, et al. Trojan horse strategy in
Agrobacterium transformation: abusing MAPK defense signaling.
Science, 2007, 318(5849): 453~456

10 Lacroix B, Loyter A, Citovsky V. Association of the A grobacterium
T-DNA-protein complex with plant nucleosomes. Proc Natl Acad
Sci USA, 2008, 105(40): 15429~ 15434

11 Anand A, Krichevsky A, Schornack S, et al. Arabidopsis VIRE2
interacting protein2 is required for Agrobacterium T-DNA
integration in plants. Plant Cell, 2007, 19(5): 1695~ 1708

12 Citovsky V, Kozlovsky S V, Lacroix B, et al. Biological systems of
the host cell involved in Agrobacterium infection. Cellular
Microbiology, 2007, 9(1): 9~ 20

13 Cho H, Winans S C. VirA and VirG activate the Ti plasmid repA BC
operon, elevating plasmid copy number in response to
wound-released chemical signals. Proc Natl Acad Sci USA, 2005,
102(41): 14843~ 14848

14 Atmakuri K, Cascales E, Burton O T, et al. Agrobacterium
ParA/MinD-like VirC1 spatially coordinates early conjugative DNA
transfer reactions. EMBO J, 2007, 26(10): 2540~ 2551

15 Cascales E, Christie P J. Definition of a bacterial type IV secretion
pathway for a DNA substrate. Science, 2004, 304 (5674): 1170 ~
1173

16 Grange W, Duckely M, Husale S, et al. VirE2: a unique ssDNA-
compacting molecular machine. PLoS Biol, 2008, 6(2): e44

17 Guo M(EB# %), Jin S, Sun D, et al. Recruitment of conjugative
DNA transfer substrate to A grobacterium typelV secretion apparatus.
Proc Natl Acad Sci USA, 2007, 104(50): 20019~ 20024

18 Dym O, Albeck S, Unger T, et al. Crystal structure of the
Agrobacterium virulence complex VirE1-VirE2 reveals a flexible
protein that can accommodate different partners. Proc Natl Acad Sci
USA, 2008, 105(32): 11170~ 11175

19 Guo M ( 2f # %), Hou Q, Hew CL, et al. Agrobacterium
VirD2-binding protein is involved in tumorigenesis and redundantly
encoded in conjugative transfer gene clusters. Molecular
Plant-Microbe Interactions, 2007, 20(10): 1201~ 1212

20 Judd P K, Kumar R B, Das A. Spatial location and requirements for
the assembly of the Agrobacterium tumefaciens typ IV secretion
apparatus. Proc Natl Acad Sci USA, 2005, 102(32): 11498~ 11503

21 Backert S, Fronzes R, Waksman G. VirB2 and VirB5 proteins:
specialized adhesins in bacterial type-IV secretion systems?. Trends
Microbiol, 2008, 16(9): 409~ 413

22 Backert S, Selbach M. Role of type IV secretion in Helicobacter
pylori pathogenesis. Cell Microbiol, 2008, 10(8): 1573~ 1581

23 Fronzes R, Schiifer E, Wang L, et al. Structure of a type IV secretion
system core complex. Science, 2009, 323(5911): 266~ 268

24 FREE, PR, M B 7 A bR A AR B SR A Ty R I A
T, A=Ak 5L 2, 2009, 36(5): 556~ 565
Guo M, Zhu Q, Gao D. Prog Biochem Biophys, 2009, 36(5): 556~
565



° 1414 - EYUESEYYIRHRE Prog. Biochem. Biophys. 2009; 36 (11)

Progress in The Formation and Transfer of Agrobacterium T-complex”
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Abstract Agrobacterium tumefaciens can transfer a DNA fragment (T-DNA) from its Ti plasmid to host plant
and integrate the T-DNA fragment into host cell nuclear genome. A grobacterium-mediated T-DNA transfer is the
most widely used genetic transformation method for plant. The T-DNA is delivered in the form of single-stranded
T-DNA-protein complex (T-complex) by the polar-located A grobacterium type IV secretion system (T4SS) to the
host cell. T4SS is ancestrally related to bacterial conjugation machines and still used by many plasmids as
conjugation channel. Moreover, T4SS is also the secretion channel that used by many human bacterial pathogens to
inject the effector proteins to host cells, thus contributing directly to the bacterial pathogenicity. Therefore, in
addition to the technical application as a gene vector to create transgenic plants, A grobacterium-mediated T-DNA
transfer also provides a fascinating model system to study the intercellular transfer of macromolecules. The study
on the molecular mechanism of T-DNA transfer arouses extensive interest and progresses rapidly in recent years.
Here the recent advances in research on T-complex formation and T-complex transfer in A grobacterium cell are

reviewed.

Key words Agrobacterium tumefaciens, T-complex, type IV secretion system, T-DNA transfer
DOI: 10.3724/SP.J.1206.2009.00195

*This work was supported by grants from The National Natural Science Foundation of China (30870054) and The Startup Fund of Scientific Research
for The Returned Overseas Chinese Scholars from National Ministry of Education.

**Corresponding author.

Tel: 86-514-87979054, E-mail: guoml@yzu.edu.cn

Received: April 1,2009  Accepted: May 26, 2009



