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•

What is transformation?

In cloning, PCR products which already were ligated into pGEM®‐T Easy Vectors are cloned using
E.coli (JM109) competent cell, prior to sequencing. Since transformation usually produces a mixture
of relatively few transformed cells and an abundance of non‐transformed cells, a method is
necessary to select for the cells that have acquired the plasmid. The transformed cells with plasmid,
however, need not contain the desired recombinant DNA inserted in cloning experiment. Various
techniques may be further employed to screen for transformed cells that contain plasmid with an
insert. Reporter genes can be used as markers, such as the lacZ gene which codes for β‐galactosidase
used in blue‐white screening.
•

How does it work?

Prepare two LB/ampicillin/IPTG/X‐Gal plates for each ligation reaction, plus two plates for
determining transformation efficiency. Equilibrate the plates to room temperature. Then, centrifuge
the tubes containing the ligation reactions to collect the contents at the bottom. Add 2μl of each
ligation reaction to a sterile (17 × 100mm) polypropylene tube or a 1.5ml microcentrifuge tube on
ice. After that, remove tube(s) of frozen JM109 High Eﬃciency Competent Cells from storage and
place them in an ice bath until just thawed (about 5 minutes). Mix the cells by gently flicking the
tube. Avoid excessive pipetting, as the competent cells are extremely fragile. Carefully transfer 50μl
of cells into each tube of prepared ligation reaction. Gently flick the tubes to mix and place them on
ice for 20 minutes. Heat‐shock the cells for 45–50 seconds in a water bath at exactly 42° C without
shaking and immediately return the tubes to ice for 2 minutes. Later, add 950μl room‐temperature
SOC medium to the tubes containing cells transformed with ligation reactions and incubate for 1.5
hours at 37° C with shaking (~150rpm). Place 100μl of each transformation culture onto duplicate
LB/ampicillin/IPTG/X‐Gal plates. Incubate the plates overnight (16–24 hours) at 37° C. If 100μl is
placed, approximately 100 colonies per plate are routinely seen using competent cells that are 1 ×
108cfu/μg DNA. Use of ultra‐high‐ efficiency competent cells may result in a higher number of
background colonies. Longer incubations or storage of plates at 4° C (after 37° C overnight
incubation) may be used to facilitate blue color development. White colonies generally contain
inserts; however, inserts may also be present in blue colonies.
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•

What is screening Transformants for Inserts (blue‐white screening)?

Successful cloning of an insert into the pGEM®‐T or pGEM®‐T Easy Vector interrupts the coding
sequence of β‐galactosidase; recombinant clones can be identified by color screening on indicator
plates. However, the characteristics of the PCR products cloned into the vectors can significantly
affect the ratio of blue:white colonies obtained. Usually clones containing PCR products produce
white colonies, but blue colonies can result from PCR fragments that are cloned in‐frame with the
lacZ gene. Such fragments are usually a multiple of 3 base pairs long (including the 3´‐A overhangs)
and do not contain in‐frame stop codons. There have been reports of DNA fragments up to 2kb that
have been cloned in‐frame and have produced blue colonies. Even if your PCR product is not a
multiple of 3 bases long, the amplification process can introduce mutations (deletions or point
mutations) that may result in blue colonies.
•

Why transformation is not successful?

No colonies: A problem has occurred with the transformation reaction or the cells have lost
competence. Background undigested vector and relegated non‐T tailed vector should yield 10–30
blue colonies independent of the presence of insert DNA.
Low number or no white colonies containing PCR product: The PCR fragment is inserted, but it is not
disrupting the lacZ gene. If there are a higher number of blue colonies resulting from the PCR
fragment ligation than with the background control, some of these blue colonies may contain insert.
Screen blue and pale blue colonies (See Iranian Journal of Plant Physiology 1 (4), 275 – 277).
PCR product ligation reaction produces white colonies only (no blue colonies): Ampicillin is inactive,
allowing ampicillin‐ sensitive cells to grow. Check that ampicillin plates are made properly and used
within one month. Test ampicillin activity by streaking plates, with and without ampicillin, using an
ampicillin sensitive clone.
•

Contact us

For more information or troubleshooting on your PCR purification, please do not hesitate to contact
us at ijpp@iau‐saveh.ac.ir. You can simply mention your problem by attaching your gel picture. We
look forward to hearing from you soon.
•

Read more on

http://www.invitrogen.com/site/us/en/home/Products‐and‐Services/Applications/Cloning/PCR‐
cloning.html
http://www.promega.com/products/pcr/pcr‐cloning/
http://www.protocol‐online.org/prot/Molecular_Biology/Molecular_Cloning/PCR_Cloning/index.html
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Iranian Journal of Plant Physiology is a quarterly journal published by Islamic Azad University
Saveh Branch in English. Manuscripts may be submitted in English. Tables of contents and other
useful information, including these instructions for contributors, are available at the websites of the
Islamic Azad University Saveh Branch and the Editorial Office (Department of Biology, Faculty of
Agriculture, and Islamic Azad University Saveh Branch).

Aims and Scope
This journal publishes the new results of completed, original studies on any aspect of plant
physiology based also on approaches and methods of biochemistry, biophysics, genetics, molecular
biology, genetic engineering, applied plant physiology, and other related fields. We also accept
descriptions of original methods and instruments opening novel possibilities for obtaining and
analyzing experimental results. Papers outlining trends and hypotheses are accepted as well. Brief
communications are not accepted. However, in some cases, the editors may suggest that authors
shorten a manuscript to the size of a brief communication (no more than 10 pages of text and 4
figures and / or tables in all). Manuscript submission implies that the material has not been
published before, and is not under consideration for publication anywhere else.

Manuscript requirements
Manuscript length should not exceed 10 printed pages (reviews not more than 20 pages),
including references, tables, and figure captions; it should contain no more than 7 figures. The
manuscript must be typed (Times New Roman font, 12 pt, 1.5 spacing throughout) in a single column
on one side of white paper (A4, 210 × 297 mm) with left and top margins of 2.5 cm and a right
margin of 1.5 cm. All pages, including references, tables, and figure captions, should be numbered
consecutively in the top right‐hand corner. All lines should be enumerated throughout the entire
text.
Please arrange your manuscript as follows: Title, author(s), affiliation(s), abstract, keywords,
abbreviation (optional), introduction, materials and methods, results, discussion, acknowledgements
(optional), references, tables, and figures.
The title must be concise (no more than 10 words) but informative. Capitalize the first letters in
all nouns, pronouns, adjectives, verbs, adverbs, and subordinate conjunctions. Avoid nonstandard
abbreviations.
Authors’ initials and surnames should be written with one space between the initials and
between the initials and an author’s surname. Author affiliations should be marked as 1, 2 etc. On a
separate page, provide the full names of all authors, their postal addresses and telephone and fax
numbers, as well as e‐mail addresses, and indicate the corresponding author.
Author affiliations include the department, institution, and complete address of each author. The
fax number and e‐mail address of the corresponding author should be indicated after his or her
postal address.
Abstract
All papers, including brief communications, should be preceded by a concise (of no more than
250 words) but informative abstract, in which the plant material (binomial, including authority) is
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given. The abstract should explain to the general reader the major contributions of the article. The
abstract is typed as a single paragraph. Citing and discussing literature are not recommended.
Keywords. No more than seven items are listed beginning with the Latin name(s) of the organism(s)

studied without author’s name and arranged as follows:
Keywords: Lycopersicon esculentum; transgenic tomato plant; ethylene
Abbreviations. The abbreviation of the expressions used in the manuscript may be listed in

alphabetical order and arranged as follows:
BA: benzyladenine; PSI: photosystem I; WT: wild type
Define nonstandard abbreviations when they are first mentioned in the text and abstract.

Main headings
The main headings within the text (Introduction, Materials and Methods, etc.) should be placed
on separate lines with the first letters capitalized. First‐level subheadings should follow title
capitalization (example: Cytokinin, Dependent Signal Transduction) and be placed on separate lines.
Second‐level subheadings (i.e., headings running into a paragraph) should follow sentence
capitalization (example: Plant material.).
Introduction
The introductory part of the article should explain its objective and cite relevant articles
published previously.
Materials and Methods
This section should include complete botanical names (genus, species, authority for the binomial,
and, when appropriate, cultivar) for all plants studied. Following first mentions, generic names
should be abbreviated to the initial except when confusion could arise by reference to genera with
the same initial. Growth conditions must be described. Also new procedures should be described in
sufficient detail to be repeated. A short description of other procedures should also be given. This
section should also contain the names of the manufacturers (including country name) of materials
and reagents. Statistical analysis of the results should be described. Identify the number of
replications and the number of times individual experiments were duplicated. It should be clearly
stated whether the standard deviation or the standard error is used.
Results
The result section should be presented mainly in figures and tables without their detailed
discussion. Double documentation of the same points in figures and tables is not acceptable.
Discussion
This section should contain an interpretation but not a recapitulation of the results. The Results
and Discussion sections may be combined if a description of experimental results is brief or when
the interpretation of the previous experiment is required for the logical substantiation of the next
one.
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Tables
Each table should have a brief title, be on a separate page, and be 1.5‐spaced. Each column should
have a heading; units should appear under the column heading(s). Some remarks may be written
below the table, but they should not repeat details given in the Materials and Methods section.
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Figure Captions
These must be a brief self‐sufficient explanation of the illustrations. Provide them separately from
figures.
Figures
All figures (photographs, graphs, and diagrams) should be cited in the text and numbered
consecutively throughout. Figures should provide enough information to easily understand them.
Figure parts should be identified by lowercase roman letters (I, II, etc.) in parentheses. The axes of
each graph should have the numerical scale and the measured quantity with units (for example, CO2
absorbance, μ molm‐2s‐1), but not photosynthesis, μmol/m‐2s‐1)). The curves should be defined by
italic numbers, and their explanation should be provided in the caption. Submit all figures on
separate pages. Supply figures at final size widths: 80 mm (single column) or 160 mm (double
column). Maximum depth is 230 mm. Figure number, author’s name, and manuscript title should be
written in the bottom left‐hand corner.
The manuscript should be signed by all authors. The electronic version is formed as a complete
manuscript file, without figures. Text files should be submitted in Microsoft Word 6.0 or a later
version, using Times New Roman font of 12 point size. Submit figures as separate files. The preferred
figure format is TIFF, but JPEG and GIF are also permitted. Load your figures at 600 dpi (dots per
inch) for linear and no less than 300 dpi for halftones and photos. Try to keep files under 5 MB.

Editorial Processing (Reviewing, Editing, and Proofs)
The Editorial Office informs authors by e‐mail that a manuscript is received. Manuscripts prepared
incorrectly or in poor English are not considered. All manuscripts submitted will be reviewed. The
reviewer evaluates the manuscript, suggests improvements, and recommends accepting or rejecting
the paper. Manuscripts and reviewer’s comments are e‐mailed to the authors. Revised manuscripts
(two copies and the initial version, along with point‐by‐point responses to the referee) should be
returned within 40 days; otherwise, they will be treated as new submissions. If the revised
manuscript is not received within four months, it is rejected. The manuscript is then subjected to
scientific editing. Accepted manuscripts are published in correspondence with the date of their
receiving. Papers containing new information of exceptional significance may be, on the proposal of
the Editor in Chief, published first in the shortest possible time. Manuscripts sent to the Editorial
Office are not returned to the authors. The Publishing House will deliver the page proofs to authors
electronically only to a single address indicated in the affiliation section.

Manuscript Submission
An electronic version should be sent as an attachment to the following e‐mail address:
IJPP@iau-saveh.ac.ir
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