- BRI -

wF @ ¥ 201305):208~211

KR E DNA = e LRI

w  F, K E,

k £, ¥

GEMAAL R ARk Be, B AR K& 130118)

W Z:DNA ABEBEAALSTAMNFART —REZHHEARATR. MESTEVWFERY
B B A AR B L RN AT, £ T BRARSS LI K 7 B DNA AR 48 ¥ 4% i 2 B AL R AT B A

TR AT A AR AR

AT KA B E R R B K A B DNA B 4% 35406y % va B

EHATER AN K A B DNA R L BT RE,

KW wRERR A KB stk
hE4y3S:S 503. 53

1 #]iA
L1 SafEfikm KR

H 1973 8 AR T 1 AN FkigRk pSClol J5,
AR 22 1) 7O R A AR 4K BT . T R R AR R R AE
RERNTRBEARNEBENE, LD T LKL (Plasmid)
A BT A (\-bacteriophage) F1 ] # i 7 (Cosmid, X FR K4
B0 AIREREE 1 4C8E, L) YAC.BAC.PAC JI{UEH)
AT KNS 2 {0344 ; L) BIBAC(a binary BAC) &
TAC (Transformation-competent artificial chromosome) ¢
AR AR B SCREBAR 5 3 ARk K, 5 1 AUTTRE SR
TRRe R TETE AN BB AR 8% . 5 4 B8 B 1k 3
R A REARA MR, e /N T 45 kb 19 B
5 2 RBIR R G ABEE /YR, 4 100~350 kb, B £ K
T LB, TR, 8 X 35 PR 4 SC R R R ATk
R T BERT DL T e ke SRR B R AT S AL A 2R A P
5 3 MREUR, BAAUEA S 2 MEKRM BT A F#E, T R
2 THACEY M TIRE. BRI H K B A 2 B %
T RAFE A S ALY R BIBAC FE, DL R Ak 40
FE (VLB PR R Y R
1.2 KB DNA 5 gk

BB AR B K Fr B e 201K YAC J2 BAC S A3
FEPH I BT AT O T B R SR, (H B R
= TAERK ISR B R FT Rt RFEN
SR ACEAR B A EARE T KA B Fo k3 ik BIBAC
F1 TAC W74,

F—1EER N5 21987, %, AEHMA &L, LT @AM S
FAEMFEE LA T4, Email:shiyu0608@gmail. com.
REMEE 2 0A966-), 5 , W+, 48, BF Lo & 24 25 A 440 2w A
T #2, E-mail: wanglaoshi2007(@tom. com.

W #s B #9:2013—03—27

208

TEFRIEFAE A SCEHRE:1001—0009(2013)15—0208—04

2 R# &K (YAC.BAC.PAC) YAC #i ik REf 45 1)
YA B A 900~1 000 kb; # 4 B BER K A
100~350 kb, Fi YAC #4 2 i) 3 X 4 SCE R R B4 /D i)
TORERL T AT S A 4 . Phan 255 ) B o 6%
YAC # AFHi  HAEF A PR T RE i 2 H 41
%, Adam %) Flynn 25 4 [RIRE A 7 vk L FAE JH B o
B2 YAC ffa et 2 BERE  BA 3 XL TR
BsT . BAC #AARE#EH 194N DNA Kl 100~
350 kb, AEWH YAC K, EMLLZ T BACHAEEZ K
s . Choi %™ ] pBACwich # &% T # £ #) BAC
SCIE » 3 ) i 35 DR A 10 il — 38 B 2 £ 31 0 o R i
BT 4ME DNA R BEA 3 A B e 60 0 i 4 2 7 8 b
Song 214 M B 52 K5 B9 90 kb B9 BAC g k& FIl
FEFMTE BRI B E K, HAE TR JE AR AR 2 A
RN R FEL, loannou FHET 14 P1 g1k
(pCYPAC-D) , 31l i B L K B 41 DNA 5 A 21K
FRER A, 3N 387 28 A T R 3R AR BB O AR R Y KN R
130~150 kb i 1B, 3t HI& A B B A i & B R BLEL
DAL I T D Sl 4 1 4 B PR R A A AR R SR N . H
A K RSk P TR B PAC SCREAEE R 3R IR

Hamilton 2517 %4+ 7 1 /B AT DA 2% 55 41 ok X
AT LA AL AR 1 28 1 B BT 40 B A T4 84 (BIBAO) ,
X—ERAKTDRE K R B AR 3R 150 kb ()
AZRFEH 4 DNA 58 3 A B A5 09 07 5% A 210 00
HR 3 o AR R AR ) S S R BRI A R 3 R AT LR
EMBEFS, Hamilton S g THA B4 14N %
A Tomato (L. esculentum) Mogeor F Tomato (L. pennel-
LiH) LAT16 K A Bk BIBAC SCHE, RH B A LR 40 SC PR
HIREE R 2 2 K E I TRk MRS B AT aE. B
HIL,E A1/ L BIBAC J # {& #4 £ i SC R A M 5L 3%
A AR KR 2y e AR AT R EMT R A

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

wF @ ¥ 201305):208~211

- BRI -

ZT X — 3R R K B DNA #uia Wi A R #
&,
AT N T e @ik (TAC) At MAE Y 3 I 2 58

REA TR X R ER R A R G A N T Y R A A A
fEH &b, B, Liu 5 /9 8 7 ol B4k i N T4 1k
(TAC)pYLTACT7, X —#{k R Gt BB R UE K/ Bt DNA
(60~80 kb) 7E K AT B AR AT B PR AR FE R e , 332
X—ERARIRAG T S FE LR I DA B B R K A, X — 2,
IR IR T YAC.BAC 7 8 {0 Sa bR 5% H 1 BB
2 KF B DNA fl&HAR

MY S 4 DNA K438 % LU LR 7 8
CTAB #.SDS & AL vt R i 2 . & S04 pH 35
. XFRA B DNA SCEEM . Y3 1% 5 R 240 T g
AT TR AT P 3R H DNA, 38 % 7T S FH 08 24 1k
BBk SDS B T B R %, Stein 5
H T —Far PR iR BUE YRR A DNA #7573 . Xin 2
A 96 FLARAE R SR EUAS 2% , K B B 5 B 4B DA A
AR FALAF#HATIREGL A 1 d ATRBGE T A
3 KA B DNABEEUENAZREMMEZE

TR A TR AR A eyl 2 2.1 KR
PABURL DNA %54 A it A 5 4k, B B R IR A
BIRNT R OR300k b, FEBEE Tk DNA FI# 4%
H i F ARSI, etk JRA R KL BB
A BRI S; 5 1 AR T BRI,
FEFME e B E R MR RO B
e FEAL AR 4k 2020 | 1982 4ESE i R E A S Bk
RAGT S RE 1 RN ED X br b & %
WEHMREmEEK. BRRTEN SENAKRRER,
R E RFP Y A 80% ZE L R EN
ST B IRAR AT
3.1 BAMAITE EIEE

AT E A AR S , R A BT B B3 S st
RIRYLRE S & A AH , P I R e AP AR A S R Y
BREAWmE. —BME AR EF R EE 58 55K K
h AT B B R M B R L B R R L B Rk AT
BIRE B4k EHAL05.EHA101, AGL-1, A281, fiF iS55
B Mk A C58.GV3101, & fa 5 & B k& LBA4404,
Ach5 , BT 52 1B Y8 A BURR ) TR AR 2 e AL Bl (Y B
BHE, [F—FEY R R 5 8 SRR B A
i Hiei %"7 78 XF K 88 0 #F 52 # & 3, EHAlOL
(pTOK233) Al LBA404 (pTOK233) %k 5 47 5 76 7 /R
Hr, EHAL05 942 4L A8 /7 B B 4 T LBA4404 #1 AGL-1,
FEALARTTIL 76. 7%, RATHG EWE 2, kT E
ST HAE A BT A A R T A T Ak, AR
FFBAL AT LS (b ZU B, BR300 T2 B0 fE T

5, UTHI A 4 T8 R FF B K DNA #5408 T A 2840
H@EPD?] R
3.2 KA Bt DNA ZEAHAF o H fe e 1t

K F Bt DNA 72 KT B o2 R e 5, i TR AT
FARB R A B RE S AR, Bt AR B Bt DNA ZER AT
HRR—E R e, R AR %0 B 9 & BL#EHF K A B 50,
150 kbf)EF 4= 75 BIBAC To[&7E LBA4404 RATH 1 L3R
8B T L%, M 78 EHALOS #1 AGL-1
HRFORLH BL T B B A% . Song FUO B SE KB+ E 3
P4 DNA #3100 kb f§ BIBAC il TAC Tl 7ERFFE
HFORERRE , ZE R BT AT 50 ) + B R4 Be A, 45 kb
FRBARSHIERMIE, ifEFE. Shi G K
T EAH 40~160 kb i) BIBAC 3k, it #E K FF &
HIER AT B PR AR B RS .
3.3 ZIEMBHGERE

A TFARF & B RS B 32 A X 4 FF 18 1R 42 1
AR BRI (HAE T 4033 s I (DNA & 5D 1)
BFE R ZH DNA IEAE & #il, X 0 FAMRE WS 54
A F, B R B R A0 M A B R A AR R
FU, MR G R LR AR S, A B
F 44 20 2 40 Jfa 43 24P, 4 2 1 i) SO, TR I R
FFEA e AL R AE 1 B AT ME Ak TR 2 4 IR B 28 BB iR
B3 A R A 20 2, — M 40 R 1) e AL 3R e o T
HUR, B R E RIS BRI T , {8 HL AR 40 e AR AR R
KRG, P ANE I FiEfk.
3.4 KA B DNA 5REKNAMEE

K Bt DNA VB RSk & B8 A 332 (R 5L P 41
ORI RIAE T FREEE AR FRERUE.
HRYE Cellini 2505 JiR8 , FMF I P B A B 32 IR M 22 9
HJg K= A DT LRI 20, — 250 AL P 4 A 2 2
ZH A UTER X8 PN , 5 3503 R 2 PR USRS 3R 3k A 228 R 98
T T R AR 5 IR AN IR S DR B AL 4 A 280 3 PR 4 A 1) 35
HER LA IEH ZRRT ) o R AR A SRR =
MRS A B A T RE X P, i A PR 45 1Y
P ARREIE ¥ 7215, Zhang ZM49 0 A K B EX i
BIBAC FulERE A7 7 L I AE Y 3 A e A B FEm & )
Fhla BB R T ERAR
3.5 HREKHFBERNRILHRIE

MRYEFE D Ak LB , BT LA 1 0] 8 oo 5 R s O
kg | R BERRIE, —2EEBEEMAT
Ja s A A TR 307X KA B+ 0
%, Phuong-Phan 25" &1 7 — 7 fay B PR $E 0 16 58 )3 3h
TR, AT DL P e 48 MK B S 37, i g
HHEMAT B FRMETRE. —2XEAREEH
N & FRFI T s I m A . BRI XA
EF5RERNFRIA R BRFHHEDENGANEFEA

209

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

- BRI -

wF @ ¥ 201305):208~211

Ja BT AR A P 22 6], AT 3 28 0 o 2 R 78 B T AR A
HRFIARRN . Kausch 17 S T REGS IR B %
KHH LU S B R IR H3 R NS T Tk
& HEAE TSR .. = BRIEZ A R R R 4
TEOL X B B FE P A7 B B B AL B B R X
bttoxindk A Ak , i D K B A58 3 ML AT
AER FHEEYIHNEBEEARLERR
0.2%~0.3%.,
3.6 FEbRiCE M

BT, KRB st hnic 2 I R P A: ZFBR B 3T
PEEE , P B A R AR I JE P R R R B A o6
., He %) i BIBAC 2 #i&#EH: 2 Ma 2 R YIAR
LN EER A E R R T KRS, b, it i
35 DR S i s L DR | {77 78 ) i) 4R 45 22 R
A IR A RSN IR FE B, A B R & A 7 AT F A 40 g
o IXRE N TEk ST IR R

P B REZER AR, IWIMNA R — 2 R X
K F Bt DNA A&7k B0, a0 b e i AR BG4 LR
e Bt ) B VR R B AR R IS O 3% 35 Bt ) L 1RLEE L pHL B 5 LA

K F T G T B B %
4 255

TEIEJLA-4F S ARATF B A T RO AL el A — 18
MR T BRSE, X K A Be DNA (8 52 1k AAT%8 K ok
RN RN T I, K Br DNA 2N SUE I
HREX R E Ze i FE R 4 BT 50 R STk & 5, 7T
LUK R ZE N H Y DNA A 8 AR A7 R R 8 i e 4
ToRERAFTE 384 M, AU i S 5T H X DNA 75
R BRI F B, 5 ik e e A R A 1A B R B
MENAN S . AFXER TP BRETENZ ., H
U A N 4 Zh AR HO IS L 3 TR 2 0 B B2 TN ) e
R 2 e PR AL W LB IRIE T 6

K Bt DNA AL ARTE R NS S 2N
AR AR 3 DA Vo7 3 e i B bR e 31 55 0 T A B
B RAEYB AL AL R R R, R Y e AL i B
LESR, HIE HATE AR Br DNA BF5EE 2 8
RV AFTEREZRE MFZ BRI THEY A
WIS AT B A1 O R A e A v BE A SR s e AL 4
TRFE IR T bR B T AR RE R R 3 5 AT R 1 % AL AR
8, X LEAR R AR T BB FIRABT SR R AR (5B
BT R e 3 N BOR B s, B T I F)
I R 2530 T1 it , K BX DAN IR TEH

S0k
(1] #Fe  BIFE. KRB RERET R FEEY THELE,
2004,24(3) ;12-16.
[2] Dumham I, Shimizu N,Roe B A, et al. The DNA sequence of human
chromosome 22[J]. Nature,1999,402:489-495.

210

[3] Hattori M,Fujiyama A, Taylor T D, et al. The DNA sequence of human
chromosome 21[]]. Nature, 2000,405:311-319.

[4] Phan B H,Jin W, Christopher N T. Transformation of rice with long
DNA-segments consisting of random genomic DNA or centromere-specific
DNA[J]. Transgenic Research,2007,16(3):341-351.

[5] Adam A L,Pike S,Hoyos M E,et al. Rapid and transient activation of a
myelin basic protein kinase in tobacco leaves treated with harpin from erwinia
amylovora[ J]. Plant Physiol,1997,11(5) :853-861.

[6] Flynn C R,Mullen R T, Trelease R N. Mutational analyses of a type 2
peroxisomal targeting signal that is capable of directing oligomeric protein im-
port into tobacco BY-2 glyoxysomes[J]. The Plant Journal, 1998, 16 (6):
709-720.

[7] Shizuya H, Kouros-Mehr H. The development and applications of the
bacterial artificial chromosome cloning system[J]. Keio Journal of Medicine,
2001,50(1) :26-30.

[8] Zhang H B, Wu C. BAC as tools for genome sequencing[ J]. Plant Phys-
iol Biochem,2001,39:195-209.

[9] Choi S, Begum D, Koshinsky H, et al. A new approach for the
identification and cloning of genes: the pBACwich system using Cre/lox
Site-specific recombination[]]. Nucleic Acids Res,2000,28(7) :19.

[10] Song R T,Gregorio S,Joachim M. Expression of the sorghum 10-mem-
ber kafirin gene cluster in maize endosperm[ J]. Nucleic Acids Research,2004,
32(22) :el89.

[11] Ionanou P A, Amermiya C T, Games J, et al. A new bacteriophage
pl-derived vector for propagation of large human DNA fragments[J]. Nature
Genetics,1994,6 :84-89.

[12] Hamilton C M, Frary A, Lewis C,et al. Stable transfer of intact high
molecular weight DNA into plant chromosomes[]]. Plant Biology, 1996, 93
9975-9979.

[13] Hamilton C M, Anne Frary, Zhang H B, et al. Construction of tomato
genomic DNA libraries in a binary- BAC (BIBAC) vector [J]. The Plant
Journal,1999,18:223-229.

[14] Frary A, Hamilton C M. Efficiency and stability of high molecular
weight DNA transformation:an analysis in tomato[ J]. Transgenic Research,
2001,10.121-132.

[15] Liu Y,Shirano Y M, Fukaki H,et al. Complementation of plant mutants
with large genomic DNA fragments by a transformation-competent artificial
chromosome vector accelerates positional cloning[J]. Plant Biology,1999,96:
6535-6540.

[16] Liu Y G, Liu H M, Chen L T, et al. Development of new
transformation-competent artificial chromosome vectors and rice genomic li-
braries for efficient gene cloning[J]. Gene,2002,282:247-255.

[17] He R F,Wang Y Y,Shi Z Y,et al. Construction of a genomic library of
wild rice and Agrobacterium-mediated transformation of large insert DNA
linked to BPH resistance locus[J]. Gene,2003,321:113-121.

(18] e, 24 Al P AR A IR 4 SO MY 2 5 R B DNA 46D, 2L
BB K ,2003.

[19] Wu C C,Sun S K,Zhang H B. A BAC-and BIBAC-based physical map
of the soybean genome[]]. Genome Research,2004,14:319-326.

[20] Zhang M P,Zhang H B, Wang Y. A plant-transformation-competent BI-
BAC library of ginseng (Panax ginseng C. A. Meyer) for functional genomics
research and characterization of genes involved in ginsenoside biosynthesis[ J].
Molecular Breeding,2013,31(3) :685-692.

[21] Zhang M P,Zhang Y,Chantel F S, Preparation of megabase-sized DNA

from a variety of organisms using the nuclei method for advanced genomics

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

wF @ ¥ 201305):208~211

- BRI -

research[ J]. Nat Protoc,2012,7(3) :467-478.

[22] Stein N,Herren G,Keller B. A new DNA extraction method for high-
throughput marker analysis in a large-genome species such as Triticum aesti-
vum[J]. Plant Breed,2001,120(6) : 354.

[23] Xin Z, Velten J P, Oliver M J, et al. High throughput DNA extaction
method suitable for PCR[]J]. Biotechiques,2003,34(4) :820.

[24] &TTBCIUIRME  ZEk: 5 , 45, 4B Y 8045 7% Ak O ¥k 0 9% 5k DR ALk 1)
E[T]. BRPE AL R, 2000(1) : 24-29.

[25] Zambryski P, Depicker A, Kruger K, et al. Tumor induction by
Agrobacterium tume faciens :analysis of the boundaries of T-DNA[J]. Journal
of Molecular and Applied Genetics,1982,1(4) :361-70.

[26] ERHK, 7 & 5. Y 3 B TR IMIL db 50 B 2 Rk, 2002.
452-453.

[27] Hiei Y,Ohta S,Komari T. Efficient transformation of rice (Oryza sati-
va L.) mediated by Agrobacterium and sequence analysis of the boundaries of
the T-DNA[J]. The Plant Journal,1994,6(2) :271-282.

[28] Z=48,2509 T, 86, AR AR AT I A0 5 B0 0 TGS A% e AL BT R it JR (T .
F [E B3, 2010(8) : 7-13.

[29] Ishida Y,Saito H,Ohta S. High efficiency transformation of maize (Zea
mays L.) mediated by Agrobacterium tume faciens[J]. Nat Biotechnol,1996,
14(6) : 745-750.

[30] Chan M T,Chang H H,Ho S L. Agrobacterium-mediated production of
transgenic rice plants expressing a chimeric alpha-amylase promoter/beta-
glucuronidase gene[J]. Plant Mol Biol,1993,22(3) :491-506.

[31] Morris ] W, Morris R O. Identification of an Agrobacterium tume fa-
ciens virulence gene inducer from the pinaceous gymnosperm Pseudotsuga
menziesii[ J]. Proc Natl Acad Sci USA,1990,87(9) :3614-3618.

[32] Stomp A M, Loopstra C, Chilton W S. Extended host range of
Agrobacterium tume faciens in the genus Pinus[J]. Plant Physiol, 1990, 92
(4):1226-1232.

[33] Bundock P, Amke den Dulk - Ras, Beijersbergen A. Trans-kingdom
T-DNA transfer from Agrobacterium tumefaciens to Saccharomyces
cerevisiae[ J]. EMBO J,1995,14(13) :3206-3214.

[34] Bundock P, Hooykaas P J. Integration of Agrobacterium tume faciens
T-DNA in the Saccharomyces cerevisiae genome by illegitimate recombination
[J]. Proc Natl Acad Sci USA,1996,93(26) :15272-15275.

[35] Abuodeh R O,Marc J,Orbach M,et al. Genetic transformation of Coc-
cidioides immitis facilitated by Agrobacterium tume faciens[J]. ] Infect Dis,
2000,181(6) :2106-2110.

[36] Marcel ] A,de Groot Bundock P, Hooykaas P J. Agrobacterium
tume faciens-mediated transformation of filamentous fungi[ J]. Nat Biotechn-
0l,1998,16(9) :839-842.

[37] Kunik T T, Tzfira , Kapulnik Y. Genetic transformation of HeLa cells by
Agrobacterium[J]. Proc Natl Acad Sci USA,2001,98:1871-1876.

[38] Hiroaki S,Bruce B,Ung J M. Cloning and stable maintenance of DNA
fragments over 300kb in Escherichia coli with conventional plasmid-based
vectors[ J]. Proc Natl Acad Sci USA,1992,89(18) :8794-8797.

[39] TR A8, 4. 5y KK Bt BIBAC T 7 A [ A AT B Hh i stk A
FRREMEWTFTLT]. AR MRHEBT ST, 2006,10(4) : 291-294.

[40] Song J,Bradeen ] M, Naess S K. BIBAC and TAC clones containing po-
tato genomic DNA fragments larger than 100 kb are not stable in Agrobacte-
rium[ ] ]. Theor Appl Genet,2003,107:958-964.

[41] Shi X,Zeng H Y,Xue Y D. A pair of new BAC and BIBAC vectors that
facilitate BAC/BIBAC library construction and intact large genomic DNA in-
sert exchange[J]. Plant Methods,2011,7:33.

[42] Meyer K, Cusumano J C, Somerville C, et al. Ferulate-5-hydroxylase
from Arabidopsis thaliana defines a new family of cytochrome P450-depend-
ent monooxygenases ] ]. Proc Natl Acad Sci USA,1996,93:6869-6874.

[43] Cellini F,Chesson A, Colquhoun I, et al. Unintended effects and their
detection in genetically modified crops[J]. Food and Chemical Toxicology ,
2004,42:1089-1125.

[44] Zhang H B,Zhang M P,Chang Y L. Characterization of a plant-trans-
formation-ready large-insert BIBAC library of Arabidopsis and bombardment
transformation of a large-insert BIBAC of the library into tobacco[J]. Ge-
nome, 2011,54:437-447.

[45] Phuong-Phan T T, Nguyen H D, Schumann W. Establishment of a sim-
ple and rapid method to screen for strong promoters in Bacillus subtilis[J].
Pro Exp Purification,2010,71.:174-178.

[46] Luehrsen K R, Walbot V. Intron enhancement of gene expression and
the splicing efficiency of introns in rnaize cells[J]. Mol Gen Genet,1991,225.
81-93.

[47] Kausch A P,Owen T P,Zachnieja S J. Tissue-dependent enhancement
of transgene expression by introns of repracement histone H;zgene of Arabidop-
sis[J]. Plant Mol Biol,2001,45:1-15.

[48] He R F,Wang Y Y,Bu B,et al. Development of transformation system
of rice based on binary bacterial artificial chromosome (BIBAC) vector[]J].
Actu Geneticu Sinica,2006,33(3) :269-276.

Research Progress About Transformation of Large DNA Fragments

SHI Yu,JIANG Shi-cui,ZHANG Mei-ping, SUN Chun-yu, WANG Kang-yu, WANG Yi
(College of Life Science,Jilin Agricultural University,Changchun,Jilin 130118)

Abstract: DNA cloning technology is an important means of technology in molecular biology research. With the
development of molecular biology techniques and plant genome project progresses,the vector both capable of cloning large
DNA fragments and candidate genes using Agrobacterium-mediated genetic transformation experiments were produced.
The development of large fragment cloning vector, and influencing factors of genetic transformation of large DNA
fragments were summarized,and the development of genetic transformation of large DNA fragments were prospected in
this paper.

Key words: cloning vector;large fragments;genetic transformation
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