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MESSAGE OF DIRECTOR AND COORDINATOR:

Prof. Dr. M. Igbal Choudhary, Mustafa (pbuh) Prize Laureate, H.I., S.I.,
T.I

Director PABIC

UNESCO Chairholder on Medicinal and Bio-Organic Natural Product
Chemistry

Distinguished National Professor

International Center for Chemical and Biological Sciences,

University of Karachi,

Karachi-75270, Pakistan.

The Pakistan Biotechnology Information Center (PABIC), located at the Latif Ebrahim Jamal National Science
Information Center, is the first national non-profit organization established under the patronage of International
Service for Acquisition of Agri-Biotech Applications (ISAAA) and National Commission on Biotechnology in
2004. The initiative of the establishment of Pakistan Biotechnology Information Center is an attempt to promote
the multidisciplinary research and enhance the awareness and appreciation of biotechnology at the local and
national levels.

The PABIC also work to design educational approaches to train interdisciplinary scientists in emerging area of
health, agriculture, bioinformatics and environmental biotechnology.The PABIC and ISAAA are working with
the aim to enhance the global distribution of information about the biotechnology

I hope the newsletter in hand will contribute to disseminate information about new developments and novel
applications of biotechnological approaches in various exciting fields of sciences and technology

Prof. Dr. Sammer Yousuf

Coordinator PABIC (Karachi Chapter)

International Center for Chemical and Biological Sciences,
University of Karachi,

Karachi 75270, Pakistan

The Newsletter in hand is an attempt to aware the scientific community about the most recent advancements in
various the field of biological sciences.

We at the platform of PABIC hope that this newsletter would contribute in enhancing the concept, knowledge and
understanding of modern techniques in various fields of biological sciences, among the young researchers of
Pakistan, and will inspire their carriers in the fields.



AGRI BIOTECH NEWS:

TWO ANCESTORS LED MAIZE TO SUCCESS:

Scientists have settled that maize was domesticated about 9,000 years ago in the lowlands of Mexico from a
subspecies of teosinte called parviglumis. In a paper published in Science, a team of geneticists reported that
maize has a second wild ancestor, a highland subspecies of teosinte called mexicana.

The team from the United States, China, and Mexico led by researchers at the University of California Davis
analyzed the genomes of more than 1,000 samples of maize and wild relatives and found that about 20 percent
of existing maize varieties worldwide come from mexicana, which hybridized with maize some 4,000 years after
people first domesticated the plant.

These findings indicate that while maize was domesticated around 10,000 years ago, it was not until 4,000 years
later when it hybridized with highland teosinte, that maize became a popular crop and food staple. This finding
is also supported by archaeological evidence of the increasing importance of maize during the same time.

For more details, read the article in UCDavis News or the paper in Science.

GENES FROM WHEAT IMPROVES PLANT GROWTH OF SORGHUM:

Bioscientists from Joint BioEnergy Institute developed strains of sorghum that can grow tall, strong, and
healthy with very little water. This highly benefits farmers in producing large quantities of crops with minimal
costs.

According to the researchers, sorghum does not have the best ability to regenerate in the plant tissue culture.
Genes from wheat have been found to allow regeneration in wheat. Thus, the researchers added the genes from
wheat to improve the regeneration efficiency in sorghum.

Improving sorghum to maximize its potential as a sustainable biomass resource could help with the current
pressing problems of climate change and the energy crisis. This research accelerates the current efforts in
studying the potential of sorghum as a carbon source for producing biofuels.

For more information, watch the video from Berkeley Lab.

DNA BARCODING OF MEDICINAL PLANT FOR EASIER IDENTIFICATION:

Scientists produced DNA barcodes for a medicinal plant found in India called Rishyagandha (Withania
coagulans). Their study can be used by the pharmaceutical industry for plant collection and adulteration.

Rishyagandha is an essential medicinal plant in India that is usually misidentified with other Withania species.
To address this issue, researchers have developed barcodes from samples of W. coagulans for molecular-based
identification and authentication of the plant.

Five genetic markers were identified and used in this study. Their findings showed that psbA and rbcl markers
are better barcodes because they exhibited 100% conservation even though the geographical areas were
changed. Meanwhile, ITS, rpoB, and matK markers can be used to distinguish between the unique evolutions of
the Solanaceae family.

For more information, read the article in the Journal of Applied Biology and Biotechnology.
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COP28'S DAY FOR FOOD, AGRICULTURE, AND WATER GATHERS MAJOR
COMMITMENTS ON FOOD SYSTEMS:

On December 10, 2023, COP28 celebrated Food, Agriculture, and Water Day to address and promote global
food and water security and keep the 1.5C within reach. The day's focus was to find sustainable alternatives to
traditional agriculture, which is responsible for one-third of human-made greenhouse gas emissions globally.

COP28's Food, Agriculture, and Water Day closed the Presidency's two-week thematic program. The
announcements made during the day follow those made during the World Climate Action Summit (WCAS) on
December 1, when 134 countries endorsed the COP28 UAE Declaration on Sustainable Agriculture, Resilient
Food Systems, and Climate Action (the Declaration). Since then, 18 additional countries have stepped forward
to endorse it, bringing total signatories to 152. COP28 Food, Agriculture, and Water Day involved non-
government stakeholders, who were invited to share their perspectives and insights. This included smallholder
and traditional farmers, fishers, and communities who work at the frontline of food system transformation.
Private sector leaders also showcased their work in food innovation, nature-positivity, and procurement.

The key announcements on food systems transformation during Food, Agriculture, and Water Day included:

. The Agriculture Innovation Mission for Climate (AIM4Climate) announced an increased $3.4 billion in
aggregated funding for climate-smart food systems and agriculture, as well as 27 new innovation sprints.

. Philanthropic support of USD$389 million to support food producers and consumers and help the
implementation of the objectives that leaders agreed to the Declaration.

. Technical Cooperation Collaborative, a group of international organizations and governments with
USD$200 million commitment.

. 'Call to Action for Transforming Food Systems for People, Nature, and Climate', a complement to the
Declaration where signatories committed to taking 10 priority actions to transform food systems.

. Convergence Initiative on Food Systems and Climate, which will support countries in their efforts to
integrate agriculture and food systems into their climate action plans and help drive momentum towards the
objectives of the Declaration.

. The creation of the Agrifood Sharm-El Sheikh Support Program, a three-year program to facilitate
dialogue and knowledge-sharing amongst global and regional policymakers.

. ‘COP28 Food-Agri-Climate National Action Toolkit for National Adaptation Plans (NAPs) and
Nationally Determined Contributions (NDCs)' to provide guiding principles for governments to enhance
their climate policy frameworks.

« Alliance of Champions for Food Systems Transformation, formed by Brazil, Cambodia, Norway, and
Sierra Leone to help reorient policies, practices, and investment priorities to deliver better food systems
outcomes for people, nature, and climate.

For more details, read the press release on the COP28 website.

COTTON MICROBES PROTECT CROPS FROM DEVASTATING VIRUS:

Researchers from Forman Christian College in Pakistan found the potential of cotton microbiome in
suppressing cotton leaf curl disease (CLCuD). Their findings are published in Nature.

Previous breeding strategies were ineffective in combating the disease, which led the scientists to shift to other
means that involve exploring the microbiome to modulate plant defense mechanisms against CLCuD. The
cotton microbiome of CLCuD-resistant varieties may harbor a multitude of bacterial genera that significantly
contribute to disease resistance and provide information on metabolic pathways that differ between the
susceptible and resistant varieties.
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The study explored the microbiome of CLCuD-susceptible Gossypium hirsutum and CLCuD-resistant G.
arboreum using 16 S rRNA gene amplification for the leaf endophyte, leaf epiphyte, rhizosphere, and root
endophyte of the two cotton species. This revealed that Pseudomonas inhabited the rhizosphere while Bacillus
was predominantly found in the phyllosphere of CLCuV-resistant G. arboreum. Using salicylic acid-producing
Serratia and Fictibacillus isolated from CLCuD-resistant G. arboreum, and guided by our analyses, the
researchers have successfully suppressed CLCuD in the susceptible G. hirsutum through pot assays. The applied
strains exhibited less than 10% CLCuD incidence as compared to the control group, where it was 40% at 40
days post-viral inoculation. Through detailed analytics, the study has successfully demonstrated that the applied
microbes serve as a biocontrol agent to suppress viral disease in cotton.

For more details, read the paper in Nature.

HEALTH BIOTECH NEWS:

STEM CELL-DERIVED CELLS ENHANCE THE GLUCOSE CONTROL OF
PATIENTS WITH TYPE 1 DIABETES:

Scientists boost the glucose control of patients with type 1 diabetes by implanting encapsulated stem cell-derived
cells. The procedure will minimize insulin intake and benefit the health of many patients.

Type 1 diabetes (T1D) is a chronic disease that stops the pancreas from creating insulin. Patients with this
condition would need a regular dose of insulin to prevent other health complications. A potential alternative to
insulin is 3 cell replacement, which was used by scientists in this first-in-human trial of TI1D patients.

Researchers conducted clinical studies to identify the effects of device-delivered stem cell-derived cells on the
glucose of the T1D patients. After implanting the retrievable device, the patients developed a B cell mass with
sufficient function to enhance glucose control. Their findings also indicate procedures for increasing the device's
efficacy. The procedure may also eliminate the need for insulin dosage for over 50% of patients for more than 5
years.

For more information, read the journal article on Nature Biotechnology.

FDA APPROVES FIRST GENE THERAPY USING CRISPR-CAS9 TO TREAT SICKLE
CELL DISEASE :

The United States Food and Drug Administration (FDA) has approved Casgevy and Lyfgenia, the first cell-
based gene therapies to treat sickle cell disease (SCD). Casgevy is the first FDA-approved treatment developed
using CRISPR-Cas9 genome editing technology, signaling an innovative advancement in gene therapy.

Casgevy, a cell-based gene therapy, is approved to treat SCD patients 12 years of age and older with recurrent
vaso-occlusive crises. Casgevy is the first FDA-approved therapy that uses CRISPR-Cas9 where the patients'
blood stem cells are modified using the technology. CRISPR-Cas9 can cut DNA in targeted areas to allow
accurate editing (removing, adding, or replacing) of the DNA where it was cut. The modified blood stem cells
are transplanted back into the patient where they attach and multiply within the bone marrow and increase the

production of fetal hemoglobin (HbF)to prevent the sickling of red blood cells. Casgevy also received approval
in the United Kingdom in November.
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Lyfgenia, a cell-based gene therapy uses a lentiviral vector (gene delivery vehicle) for genetic modification and is
approved for the treatment of patients 12 years of age and older with sickle cell disease and a history of vaso-
occlusive events. The patient's blood stem cells are genetically modified to produce HbAT87Q, a gene-therapy-
derived hemoglobin to lower the risk of sickling and occluding blood flow.

Sickle cell disease is a group of inherited blood disorders affecting approximately 100,000 people in the U.S. It is
most common in African Americans and, while less prevalent, also affects Hispanic Americans.

For more details, read the FDA news release

OTHER THAN CROP BIOTECH NEWS:

ISAAA RELEASES STORYBOOK ON CLIMATE CHANGE AND BIOTECHNOLOGY:

What if you can take a glimpse of the future? Are you going to change how you care for the Earth? These
questions were answered by the storybook titled Klima, published by the International Service for the
Acquisition of Agri-biotech Applications, Inc.

Studies showed a need for more climate change awareness among young children. Misconceptions about topics
linked to climate change are widespread among students and instructors. This problem could be rooted in the
complexity of the issues related to climate change and the lack of accessible teaching materials. Thus, climate
change resources designed for young learners may help advance discourses on climate change action. As
children learn the concept of climate change and potential mitigation steps, they are expected to view it as a
problem that can be addressed. They will be motivated to take action to help solve the ongoing climate crisis.
To help attain this, ISAAA developed the storybook Klima (Filipino translation of climate).

Klima is a young girl who sought answers about the importance of caring for the Earth amid climate change. A
magical pocket mirror given to her by her teacher helped her see future climate scenarios. Her heart-to-heart
conversation with her mother, who is a scientist, revealed innovations such as biotechnology, which can help
mitigate the impacts of climate change.

The storybook, designed for children ages 6 to 9, is authored by Kristine Grace N. Tome, Program Officer II at
ISAAA Inc. Klima is illustrated by Winnie Glendore Abarra, a freelance illustrator from the Philippines,
famous for her uplifting artworks published on Facebook and Tiktok as The YA Project.

Download Klima from the ISAAA website.
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