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ABSTRACT

We have exploited the intramolecular transposition
preference of the Tn 5 in vitro transposition system to
test its effectiveness as a tool for generation of nested
families of deletions and inversions. A synthetic
transposon was constructed containing an ori, an
ampicillin resistance (Amp ') gene, a multi-cloning site
(MCS) and two hyperactive end sequences. The donor
DNA that adjoins the transposon contains a kanamy-

cin resistance (Kan ") gene. Any Amp ' replicating
plasmid that has undergone a transposition event
(Kan®) will be targeted primarily to any insert in the
MCS. Two different size targets were tested in the  in
vitro system. Synthetic transposon plasmids contain-

ing either target were incubated in the presence of
purified transposase (Tnp) protein and transformed.
Transposition frequencies (Amp '/KanS) for both
targets were found to be 30-50%, of which >95% occur
within the target sequence, in an apparently random
manner. By a conservative estimate 10 ° or more
deletions/inversions within a given segment of DNA
can be expected from a single one-step20  pltransposi-
tion reaction. These nested deletions can be used for
structure—function analysis of proteins and for
sequence analysis. The inversions provide nested
sequencing templates of the opposite strand from the
deletions.

INTRODUCTION

A number ofin vivotransposon-based methods have also been
employed as a tool for functional and DNA sequence analyses.
Transposonyd, a member of the Bfamily, has been used both
as a mobile binding site (intermolecular transposition) for
universal primers 13-19) and as a method for generating
intramolecular deletion and inversion everie—{2). At least
two other transposon-mediated deletion generating systems have
been described using 1{23) and Trb (24). While all these
transposon-based methods are successful in generating nestec
deletions, in general the frequency of transposition is low 10
and they require multiple genetic manipulations to find the
desired products. Recently an vitro system using T
transposase has been reported. However, the frequency of
deletions in the target of interest is very |@&&)( In addition, this
procedure requires an additional enzymatic reaction absolutely
necessary to eliminate the high background noise of ‘pseudo’
deletion clones. We describe in this study a remarkably efficient
one-step method for the generation of nested families of deletions
and inversions using a Biin vitro transposition system.

Tn5 is a composite transposon, composed of two terminal
inverted insertion sequences%0p which flank three antibiotic
resistance genes. Encoded within thB0ISequence is the 476
amino acid transposase protein (Tnp). Transposition requires
both the Tnp protein and two 19 bp Tnp recognition sites at the
ends of each B element. Th (24,26,27) [as well as T (28)
and Tri0(29,30)] undergoes a simple ‘cut and paste’ transposi-
tion process. After specific binding of Tnp to the two 19 bp
inverted sequences a higher ordered protein—-DNA complex
(synapse) is formed by protein oligomerization. Double-stranded
cleavage occurs vyielding highly reactiveC3H groups at the
ends. The excised transposon mediates a double-stranded stag

A number of methods for the generation of nested families gfered cleavage at a random target site (Gorgslaihy submitted)
deletions have been developed for use as a diagnostic tool &d, in a strand exchange reaction, th@®13 of the transposon
protein structure—function analyses and/or as an aid in large sc@lims the 5-ends of the target. There is a simple repair of the gap

genomic sequencing. Many nuclease-basetitro methods for

generated by the double-stranded cut, resulting in a short

the generation of unidirectional deletions have been reporteldplication (9 bp) of the target DNA surrounding the transposon
(1-7). All of these methods involve multiple enzymatic steps. 1§31-33).
addition, PCR-based deletion studies have recently been reA highly efficientin vitro transposition system for brhas

ported. These studies involve PCR overlap extensipna(
‘megaprimer’ procedure9), a ‘solid phase’ methodl() or

recently been developed). It is important to note that there are
only two macromolecular components needed in this system; a

inverse PCR(1,12). These procedures, like the nuclease-basedyperactive version of Tnhtransposase (EK54/MA56/LP372)

deletion methods, require a series of DNA manipulations.

and a substrate containing two inverted 19 bp end sequa#ges (
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Studies with this system have shown that bb#n8 5 cleavages
occur precisely atthe —1/+1 boundary of the 19 bp recognition site
(27). In addition, target sites for subsequent strand exchange are
fairly random (Goryshiret al, submitted). Both intramolecular
and intermolecular transposition can occur, however, at the low
DNA concentrations used in tlie vitro system, >95% of all
transposition products are intramolecular events consisting of
both deletions and inversions.

Figurel shows typical intramolecular transposition events and  |yversioNs
the two resulting products, inversions and deletions. Transposase /
binds to the ends and a synaptic complex is formed. Transposase CLB o
cleaves precisely at the +1/-1 junctiokg)( releasing the donor @
backbone (DBB). The excised transposon attacks ‘itself’ in one
of two ways, as illustrated by the dotted lines from the left (L) and
right (R) ends to the target. In a strand exchange reaction the
3'-OH of each end joins the-Bnd of the target. Resolution of the
left intermediate pathway results in an inversion of the ends with
respect to each other, shown on the bottom left. The size of this
product (inversion) is equivalent to that of the excised transposon.
Resolution of the target capture intermediate on the right pathway
results in two separate deletion products, only one of which
contains theri and would therefore be viable when transformed.

In this study we have exploited the intramolecular transposition
preference of thim vitro system to use as a tool for the generation
of a nested family of deletions and inversions. Two different
targets, a 1.5 and a 10.8 kb DNA segment, were testediim the
vitro system using a synthetic transposon. In the presence of
transposase (2 h incubation) each of the target constructs were
metabolized at a rate of 30—50%. For both targets there was a
2-fold higher frequency of deletions versus inversions. Moreover,
the distribution of deletion and inversion end points were
essentially random.

MATERIAL AND METHODS
Strains and plasmids

Escherichia coli strain DH® [F@80dlacZAM15, endAl,
recAl, hsiR17 (=, mk~), SupE44, thi-1, gyrA96, relAl,
A(lacZYA-argF), U169, A7] was used for plasmid isolation.
Plasmids pBR32236,36), puUC19 87), pRZ7074 88) and
pRZTL4 (34) have been described previously.

PCR amplification

s : : . Figure 1. Model for Trb transposase-mediated intramolecular transposition
All PCR ampllflcatlons were performed in a PTC200 Peltlerintoahypothetical gene (N indicates N-terminus and C indicates C-terminus)

Thermal Cycler (MJ Research) using Taqg DNA polymerasen deletion vector plasmid pRz9075. Inversion and deletion formation

(Pharmacia). The standard PCR reaction {1p@ontained the  pathways are shown to the left and right of the figure respectively. The positions

following: 10 mM Tris—HCI, 1.5 mM MgG| 50 mM KCI, of Fhe amﬁicillin_lr_ﬁsis{\?nge g(ingl\fg’)band the' CoIdEl origin of repli_ce:jt_iont ib
; : : ori) are shown. The two inverte mosaic end sequences are indicate

0.5pM each primer (.Or 10.aM S.Ingle p”me,r) and 1-10 ng ghe)symbols L (left end) and R (right eeld). After synapge formation, as showny

template' Each reac_tlon Wa_S subjected to a ‘hot st_aﬁt(@d’r by the first intermediate of each pathway, double-ended transposase-mediated

1 min) followed by incubation at B&. After a 5 min primer  cleavage occurs, resulting in release of the donor backbone (DBB). Subsequent

annealing step 4QM dNTP mix (Pharmacia) and 5 U Taq staggered cleavage of the target b8! of t'he Land R e_nds and jpining of_

polymerase were added. Twenty eight cycles were performefit EE8 " 2 2oL B S e lower ) or wo deleton

(denaturatlon at 95: for 1 min, p_rlmer annealing at S5 for produgts (Iowstler right). Only the deletion product which retainsothevill

2 min and extension at 7€ for 1 min). After 28 cycles there was  sunive after transformation. Staggered cleavage of the target site results in a 9

a final 5 min extension step at°2 bp duplication of the target DNA adjacent to each end (indicated by a dotted line

Plasmid pRZTL4, containing the kanamycin resistance geni the final products).

(Kar) flanked by two 19 bp OE/IE mosaic sequences oriented in

a head-to-head fashion, was used as a substrate for amplification

using a single primer (purchased at Research Genetics INGACAGTCGACCTGCAGGG. The complementary portion of

d(ACATGCATGCTCACTCACTCAAGATGTGTATAAGA- the OE/IE primer to the pRZTL4 substrate, shown above as
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double underlined, contains a 19 bp mosaic OE/IE sequence (ressdjuencing of nested deletions and inversions. The sequence of
+19 to +1 in the 5> 3' direction). Upstream of the complemen- the primer is d(CGCAAGAGGCCCGGCAGTAC).

tary portion the primer also includes three nonsense codons (in

bold) and anSpH site (single underlined). Amplification of

PRZTL4 with the OE/IE mosaic primer was performed aRESULTS AND DISCUSSION

described above. Reactions were phenol extracted, ethanol

precipitated and digested overnight wiipH. PCR products

. : . Thein vitro Tn5 t iti t I hi
(1325 bp) were visualized on a 1% agarose gel and isolated us ein vitro Tn5 transposition system, as developed by Goryshin

4H Reznikoff 27), is a highly efficient one-step reaction. It

Qiaex Il (Qiagen). contains two macromolecular components, a hyperactive form of
Tn5 transposase and DNA containing two inverted 19 bp Tnp
Deletion vector construction recognition sites. The hyperactive form of 5TnTnp

i _ ) (EK54/MA56/LP372) dramatically increases the transposition
Plasmid pBR32235,36) was digested withfllll andECcaRV, the  frequency (>18 fold) in vitro (27). The hyperactive end
sticky ends filled-in with Klenow and religated (0RZ9073). Thesequences used were chosen based dn @m0 mutagenesis
multi-cloning site (MCS) of pUC193()) was isolated as an stydy by Zhotet al. (34) and subsequently tested in thevitro
EcaRIHindlll fragment (54 bp) and cloned into thedRl and  system” (Goryshin and Reznikoff, personal communication).
Hindlll sites of pRZ9073, resulting in pRZ9074. The isolatedryansposition frequencies using these mosaic end sequences
Sph-digested PCR product containing tan' gene flanked by  jncreased substantially bathvivoandin vitro. Together with the
two inverted 19 bp OE/IE mosaic sequences, as described abqygeractive form of Tnp, the efficiency of tirevitro system is
was cloned into th&ph site of the MCS of pRZ9074his  maximized. At the low DNA concentration used intramolecular
plasmid was designated pRZ9075. o transpositional events comprise >95% of the products (both

Plasmid pRZ70743@), a pET21d derivative containing the geletions and inversions) generated. We have exploited the
entire Tnp gene (with the MA56 mutation that eliminates Inhjntramolecular preference of thia vitro system to test its
protein production), was digested wiglll. The 1530 bp effectiveness as a tool to generate nested families of deletions and
fragment containing thdnp gene under control of the T7 jnyversions.
promoter was isolated and cloned into tBanHl site of A Tn5 transposition deletion vector, pRZ9075 (Fi9), was
pRZ9075. This plasmid was designated pRZ9076. Plasmighnstructed as described in Materials and Methods. The transpo-
pRZ9077 was constructed by inserting a 10.8 kb segment of t§§n portion of the vector (2163 bp) consists of an origin of
Escherichia colichromosome (77.6 min), isolated astmRI  replication, theAmg gene, an MCS and the two hyperactive

fragment, into thé&cdRl site of pRZ7074. inverted 19 bp end sequences. Immediately adjacent to each end,
as shown in FigurA, are three stop codons in all three reading
Protein purification frames (designated NS). The DBB portion (1255 bp) of the

deletion vector (see Fi@) flanked by the two ends encodes the
EK54/MA56/LP372 Tnp protein was purified as previouslykan® gene. TheKan' gene provides a convenient screen for
describedZ7). The homogeneity, as determined by densitometrigietecting transposition events. The MCS allows for insertion of
scan of a Coomassie stained SDS-PAGE gel, was found to &8y DNA sequence for deletion analysis. Construction of the

96%. vector is such that any Arhpeplicating plasmid that has
un_dergone a transpo_sitional event (Rawill be targeted
Generation of nested deletions and inversions primarily to any insert in the MCS.

As an initial test to evaluate the efficiency of the system, a
Plasmid pRZ9075 containing either fhep gene under control 1.5 kbBglll fragment containing th&np gene under control of
of the T7 promoter or the 10.8 kb segment of Eheoli  a T7 promoter was cloned into tBarrHI site of pRZ9075. The
chromosome was used in timevitro transposition reaction (as 5'— 3' orientation of the gene (pRZ9076; see B} allows for
described in27). A 20 ul reaction volume containing 0.1 M C-terminal deletions of tiEnpgene to be generated in theitro
potassium glutamate, 25 mM Tris—acetate, pH 7.5, 10 mkt Mg system. The positioning of stop codons in all three reading frames
acetate, 5qug/ml BSA, 0.5 mMf3-mercaptoethanol, 2 mM adjacent to each end in addition to a regulatable promoter
spermidine, 10Qug/ml tRNA, 0.037-0.12 pmol plasmid and provided with the gene of interest in the MCS allows for
5.6 pmol transposase protein was incubated for 2 h .37 overexpression of C-terminal deletion proteins. As described
Reactions were phenol extracted and ethanol precipitated. Halfaifove, intramolecular events predominate in the ifnvitro
each reaction was transformed into electrocompetenti@elfs.  transposition system, resulting in both deletion and inversion
Aliguots of 100ul of a 1:100 dilution of each transformation were products. Figur@C illustrates the two predicted intramolecular
plated onto AmpP0 plates. A number of Anipcolonies were — events featuring thEnpgene as the target (see also EjgThe
replica-plated onto Ami§0 and Kas® plates. AmpKar®s solid lines show a typical end attack that results in deletions. Upon
colonies were inoculated into LB containing Afpand grown  transformation only the deletion product which retains the origin
overnight. Isolated plasmids (prepared with the Wizard S\thick line) will survive, resulting in a C-terminal deletion of the
miniprep kit from Promega) from each culture were screened fdmp gene As shown in Figur@C, there is a 9 bp duplication of
size by electrophoresis on a 1% agarose gel. The end—taret target DNA after strand exchange and repair of a gap due to
junctions were determined by sequencing using the US Bigtaggered cleavage of the target site by the Tnp—DNA complex.
chemical T7 Sequenase v.2.0 kit according to the protocoRhe dotted lines show the results of an end attack that results in
provided. A universal primer, complementary to just upstream @ inversion. Also indicated is the single primer used to evaluate
the EcARV site within the pBR322 vector, was used for allboth deletion and inversion products.
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plates and incubated overnight, yieldifk0 colonies per plate.
Two hundred Ampcolonies were subsequently replica-plated
onto both Amp90 and Kar© plates. Of the 200 Aniigolonies
tested 72 were found to be Kaa transposition frequency of
36%. Plasmid analysis was performed on the 72 independent
Amp'/Kar® isolates. Size determination of the purified plasmids
was performed by electrophoresis on 1% agarose gels to
determine the approximate size of the deletions in the ITxb
gene generated in the transposition assay (data not shown). As
controls upper and lower size limit plasmids were used in the first
and last lanes of each gel. As the upper size control an inversion
product of pRZ9076 was used. This plasmid is the same size
(3693 bp) as the excised transposon (DBB released) and still
contains the entire 1.5 Kimpgene insert. The lower size limit is
a plasmid that has undergone a transposition event resulting in
release of the DBB and deletion of the enfirp gene and T7
promoter region [(R100 bp). As a result of plasmid size
determination 41 plasmids were chosen for sequencing. Thirty
PRZ9076 eight of the plasmids sequenced had deletions withirT tipe
gene, one had a deletion at thee8d of theAmg gene in the
pBR322 vector and two were the result of inversions within the
Tnpgene.

To determine the relative ratio of deletions versus inversions in
a random sampling of Amikan® colonies 24 additional isolates
were analyzed. In FiguBA the 24 purified plasmids were run on
a 1% agarose gel using the upper size control (U) and lower size
plasmid (L), as described above. Plasmids that migrate at a
position similar to that of U would be expected to be the result of
an inversion, while those plasmids that migrate between U and L
would be expected to be the result of a deletion event. The

pRZ9075

orl

OE* transposition junction of all 24 samples were sequenced. All
_ plasmids shown in Figur@A whose mobility fell between the
f Sequencing two control plasmids were found to be deletions. The plasmid in

Primer .
lane 4 was the result of an intermolecular event. Of the

24 Ampg/Kar® isolates 58% were the result of deletions, 38%
were the result of inversions and 4% represented an intermolecular
event. Of the 58% deletions found only one was in the vector
region. Most importantly, as diagramed in Fig®, both

Figure 2. Deletion vectors and possible intramolecular produéty.The deletions (indicated by vertical lines above T gene line
synthetic Ti5 transposon, pRZ9075, consists of an ampicillin resistance generepresenting '3end points) and inversions (vertical lines below
(Amp), the Col E1 origin, a multi-cloning site (MCS), two hyperactive mosaic l tind &nd int ted f Il th

end 19 bp end sequences (OE*) and three stop codons (NS). A blow-up of ch”pge”e ,'ne representing poin S) geper_a € rom a e
region containing the MCS and one set of NS and OE* is shown. The donostudies with theTnp gene are randomly distributed within the
backbone encodes the kanamycin resistance déad).( (B) Plasmid 1.5kb sequence.

pRZ9076, a derivative of pRZ9075, contains the 1.5riiigene under control oA ; ;

of the T7 promoter in the MCSC] pRZ9076 and the two predicted . The d[_)()tSI;tlon(ljr?g of t?[e?hStop cod_ons Ig allthree readlg\fr_ames
intramolecular products. Solid lines illustrate a typical end attack that results ifmmediate y_a Jacent o the mosalc en. sequences (S F'g'
deletions. The thicker solid line indicates the deletion product which would Should terminate Tnp N-terminal peptides expressed by the T7
survive after transformation (retains the origin). The dotted lines demonstratqoromoter (provided with thEnpgene in the MCS). Proteins from

a typical end attack that would result in an inversion. The paired vertical Iines\lari()us deletions were overexpressed and were found to be of the

between the arrows (which represents end attacks) indicate the 9 b . .
duplications that are the result of staggered cleavage at the target sites. TI%@(peCted molecular weight, as determined by SDS-PAGE (data

location of the sequencing primer used to analyze the end—target junctions 80t shown). Thus positioning of the stop codons adjacent to the
also indicated. end sequences allows structure—function deletion analysis of any
protein.
A number of interesting observations were made as a result of

Plasmid pRZ9076 (Fig®B) was used in thia vitro transposi-  this study with thdnpgene. We observed a 30-50% transposi-
tion system. Purified pRZ9076 (0.061 pmol) plasmid (Qiagetion frequency (KatfAmp’), of which 95% resulted in randomly
Maxi kit) was incubated in the presence of purified hyperactivdistributed deletions and inversions within ti@p gene.
Tnp protein (5.6 pmol) at 3T. After 2 h the reaction was phenol Therefore, from a single one-stiepritro transposition assay 10
extracted and precipitated. Half of the reaction was transformed more deletions/inversions can be expected within the target.
into electrocompetent DHbcells. One hundred microliters of a The unequal distribution, 58 versus 38%, of deletions and
1/100 dilution of the transformation mix was plated onto A#p inversions was an unexpected result. Theoretically both should
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Figure 3. Size determination and sequence analysis of transposition productsFigure 4. Size determination and sequence analysis of transposition products
using pRZ9076. A) Following a transposition reaction using pRZ9076 using pRZ9077. A) Twenty one isolates from a random sampling of
(described in Materials and Methods), plasmids from 24 "Agap® colonies 100 Amp/Kars colonies, the result of a transposition reaction using pRZ9077,
were isolated. Plasmids were screened for size on a 1% agarose gel (85 V fofere screened for size on a 1% agarose gel (40 V for 18°Cathe upper

5 h at £C). The upper size control plasmid (U) represents an inversion product size control plasmid (U) represents an inversion product of pRZ9077. The
of pRZ9076. The lower size control plasmid (L) represents a deletion event|ower size control plasmid (L) is a result of a deletion event resulting in release
resulting in release of the donor backbone (DBB) and deletion of the entire of the DBB and deletion of the entire 10.8 kb DNA segm@&)tDstribution
1.5kb Tnp and the T7 promoter regiorB) Distribution of deletions and  of deletions and inversions within the 10.8 kb DNA segment. The horizontal bar
inversions. The horizontal bar represents the 476 amino acid$ ®hprThe represents 11 kb of DNA. The vertical lines above the bar indicaté éme 3
vertical lines above the bar indicate ther®d points of C-terminal deletionsand  points of C-terminal deletions. The vertical lines below the bar indicaté the 5
the vertical lines below the bar indicate therid points of inversions. Thicker  end points of inversions. Thicker vertical lines indicate positions where two or
vertical lines indicate positions where two or more independent deletions or more independent deletions were found.

inversions were found.

into the MCS of the deletion vector. This construct, pRZ9077,

occur with equal probability. We discuss possible explanations favas used in thim vitro transposition system as described above.
this outcome later. As with pRZ7076, 30-50% of all Arhpolonies had undergone

Also, from this study we observed @80 bp gap between the a true transposition event (K&nElectrophoretic mobility of
closest end sequence and the farthegl@tion end point within  plasmids from 100 AnffKar® isolates was analyzed on a 1%
the C-terminus of th@np gene (Fig.3B). This spacer region agarose gel. An example of one of the gels is shown in Flgure
suggests that the DNA persistence length constraint on transpoBie upper size limit control plasmid in the first lane represents an
tion is in the same range as that of synapse formation, as describearsion product of pRZ9077, while the lower size limit, shown
by Goryshiret al.(39). In their report changing the length of the in the last lane, represents a plasmid in which the DBB as well as
donor DNA (from 200 to 64 bp) between the end sequences hti entire 10.8 kb segment has been removed. Dideoxy sequenc-
dramatic effects on the frequency of transpositiorivo. When  ing of the transposition junction of all 100 Affitar® isolates
the end sequences are in proximity transposition is inhibitedevealed the following: 68% of the isolates were found to be the
Although transposition is restored with longer donor DNAresult of deletions, 28% were the result of inversions, 3%
lengths (between 66 and 174 bp), a definite periodic relationshippresented one-sided transposition evettisand 1% resulted
between DNA length and transposition exists. This implies thdtom an intermolecular event. A one-sided transposition event is
the overall architecture of the synaptic complex is stringent. Ithe result of cleavage and subsequent strand transfer at only one
this study the intramolecular nature of thevitro system likely end.
imposes additional constraints on transposition. Therefore, DNA As shown in FigurelB, the distribution of deletions '(8nd
looping constraints probably affect both synapse formation ambints represented by vertical lines above the DNA bar) and
subsequent intramolecular target capture (se€l}ig. inversions (5end points represented by vertical lines below the

To test this system as a tool for sequencing large segmentsiiflA bar) differs somewhat from that of th@p gene (see Fig.
DNA a 10.8 kb fragment from tiecolichromosome was cloned 3B). The clustering of deletions/inversions near the N- and
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C-termini is probably a reflection of the fact that there is detween an end and the closest deletion end point. The apparent
decrease in the local concentration of synaptic complex relativack of coordination in dual end —1/+1 cleavage may be an artifact
to the target DNA with increasing DNA length. However, inof ourin vitro conditions.
general, deletions and inversions are found throughout the entire
region. CONCLUSIONS

As with the 10.8 kb DNA segment, distribution of end points . . ) .
of larger DNAs would be subject to probability density (referred € Trb in vitro transposition system provides an efficient one
to as the Jacobson-Stockmayer factét). Jacobson and St€P procedure for generating nested families of deletions and
Stockmayer examined the probability of cyclization of lineafNversions. Nested families of deletions can easily be used in
random coiled polymers in which the probability density is thérotein studies. Positioning of stop codons adjacent to the end
effective concentration of one end in the vicinity of the other eng€duénces leads to formation of truncated proteins for structure—
When comparing the cyclization of two DNA molecules thfunction analyses. Generation of both deletions and inversions
Jacoson—Stockmayer factor predicts that the ratio of the lengj@™M @ Single one-step reaction provides the necessary substrates
of two molecules raised to the power 3/2 is equal to the ratios Bfom Poth strands) for overlapping sequence determination.
their probability densities. In the current study the probability WO néw deletion vectors have recently been completed. One

density is the effective concentration of the synaptic complex fgPnstruct is identical to pRZ9075, however, the kanamycin gene
any given target along the DNA length. Based on the results with®S replf’;lced with DNA encod_lng thesubunit ofB-gaIa_c_tOSI-
e. This allows for an immediate screen for transposition events

the 10.8 kb segment in these studies we can approximate ; . 0
relative frequency of deletions/inversions end points for any siZd/Nite colonies on AmPIX-Gal/lPTG plates) after transform-

DNAs. For example, the farthest target site relative to an end ﬁzon' As a test of this new construct Tigpgene under control

the 10.8 kb segment would be in the center, or 5 kb away. T the T7 promoter was cloned in. Transposition frequencies with
farthest target of a DNA segment 20 kb in Ienéth would be 10 kg-us construct are comparable with those with pRZ9076 (data not

Therefore, the probability of a deletion/inversion event near th%hown). . . . . .
center of a 20 kb DNA would be 35% of that of the 10.8 kh ' OF generation of N-terminal deletions for protein analysis a
segment near its center [1/2 (ratio of the two lengffis) second deletlon vector was constructed. Imr_nt_adlately adjapent to
Two additional observations from tievitro studies with the (N€ Mosaic end sequence closest to the origin of replication (in
10.8 kb segment are consistent with Tmg construct results. place of the stop codons in the original deletion vector) was

There was a gafiil50 bp) from the closest mosaic end sequen laced a T7 promoter region with a.His tag and kinase region.
and the farthest 3leletion end point. In addition, there was a 2- OWEVer, there is one drawback of this construct. Of all deletions

to 3-fold higher occurrence of deletions within the 10.8 kb DNAgenerated in the gene of interest using this construct only one third
segment than inversions ' will be in the correct reading frame. However, the high efficiency

; : . the reaction should guarantee more than enough ‘correct’
Three adjacent deletions (deletion rearrangements apparené%letions for subsequent study. Tests of this vector witlirthe

resulting from transposase action at only one end) were isolat inth S | der i > tial |
in the 10.8 kb insert study. Basedionvivo studies by Jillet al.  9cn€ In the MCS are currently under investigation. Initial results
(40) we believe that these events may also have occurred ad'§ promising.

result of a failure to form a synaptic complex. One-ended —1/+
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