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Abstract

Human Genome sequence (which serves as Reference Sequence) contains the sequence of the entire book of life, but
the medical genome will sequence only the strip of DNA in the cancer cell genome which carry oncogene responsible
for a specific disease. The Cancer Genome Atlas Project initially focused on identifying important deleterious
genetic changes involved in Lung, Brain, Breast and Ovarian cancers and later investigation will include other
cancers. When we sequence a single breast cancer cell and compare with the Reference Sequence, we found two
deleterious mutations on Chromosore-17. Chrosome-17 is long chromosome it contains 92 million nucleotide bases
and carries 1,394 genes. About 11 somatic mutations are discovered. Of the two deleterious mutations, the first is
the mutation on BRCAL gene responsible for causing breast cancer in both men and women. The second one is the
BRCAZ2 gene responsible for causing prostate cancer in men. We first find a cure in animal then we translated the
animal work in human. From the Structure Activity relationship, | have demonstrated that 1-Aziridine, 2,4-
dinotrobenzamide (CB1954) showed the highest biological activity against a solid aggressive tumor like, Walker
Carcinoma 256 in Rats. | translated this work in human by making AZQ. Of all the deadly cancers, the deadliest are
Brain, Breast and Lungs. Brain cancer is the worst. Most patients die with in fourteen months of their diagnosis. By
making AZQ (US Patent 4,233,215) to attack Glioblastoma, the Brain tumor, | used Quinone to transport two
aziridines and two carbamates’ molecules attached to Quinone across the Blood Brain Barrier (BBB). AZQ is a pro-
drug. It is activated in the presence of acid. As the glioblastoma grows, it uses glucose as a source of energy. Glucose
is broken down to Lactic Acid. It is the acid which activate Aziridine and Carbamate molecules to generate the most
powerful Carbonium ions which attack the growing Glioblastoma tumor which starts shrinking. Most untreated
patients die within fourteen months. The treated patients are most likely to live 2-years longer. The residual cell could
be treated by immune therapy. Literature search showed that AZQ is extensively studied.

To shut off a gene, two methods are available. One was developed by Professor Ross of London University by using
Nitrogen Mustard which cross-link both strands of DNA. As his student, | used Aziridine, half as toxic, to bind to
one strand of DNA shutting off the gene. Both methods are presented below.

Keywords: sequencing genome; mutations; glioblastoma; genetic diversity; genome diseases; inbreeding; AZQ

was PCS 6the Annual Global Cancer Conference held on November 15-
16, 2019, in Athens, Greece.

I. A Note to my readers:

The Impact of Sequencing Human Genomes are a series of lectures to be

delivered to the scholars of the National Youth League Forum (NYLF)
and in the International Science Conferences. NYLF scholars are the very
best and brightest students selected from all over the USA and the world
brought to Washington by Envision, an outstanding organization that
provides future leaders of the world. | am reproducing here part of the
lecture which was delivered at the International Science Conference that
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I1. Special Notes:

I am describing below the use of highly toxic lethal chemical weapons
(Nitrogen Mustard) which was used during WWI and its more toxic
analogs developed as more toxic weapons during WWII. | described the
use of Nitrogen Mustard as anti-cancer agents in a semi-autographical
way to accept the responsibility of its use. When we publish research
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papers, we share the glory with colleagues and use the pronoun “We” but
only when we share the glory not the misery. In this article by adding the
names of my coworkers, the animal handers, | will share only misery. The
Safety Committee is interested to know who generated the highly lethal
Chemical Waste, how much was it generated and how was it disposed? |
accept the responsibility. The article below sounds semi-
autobiographical, it is, because | am alone responsible for making these
compounds of Nitrogen Mustard, Aziridines and Carbamate. To get a
five-gram sample for animal screening, | must start with 80 grams of
initial chemicals for a four-step synthesis. To avoid generating too much
toxic chemical waste, instead of using one experiment with 80 grams, |
conducted 80 experiments with one gram sample, isolating one crystal of
the final product at a time. The tiny amount of waste generated at each
experiment was burned and buried at a safe place according to safety
committee rules.

III. Ancient References that can be Googled on your
cell phone are removed.

Objective: The purpose of the medical genome study is to specifically
sequence all tumor cell genomes and identify the mutations responsible
for causing the disease. The future generation of scientists (my students)
will design drugs to shut off those cancerous genes. By making 1-
Aziridine-2,4-dinitro Benzamide (CB1954), | have demonstrated that |
could shut off gene in a solid aggressive Walker Carcinoma 256 in Rats.
Later | translated this work in humans by making AZQ (US Patent
4,233,215) to transport DNA binding Aziridine and Carbamate Quinones
across the Blood Brain Barrier to attack the rapidly growing Glioblastoma
tumor cells in the brain. (most patients die with fourteen month of
diagnosis). The Aziridine ring is stable in basic and neutral media but not
in acidic medium. As the tumor in the brain grows rapidly, it uses glucose
as a source of energy, Glucose is broken down to produce Lactic Acid. In
the acidic media, the Carbamate and Aziridine ring opens generating
Carbonium ions which attack the single strand of tumor DNA shutting off
the genes reducing the tumor size. Treated patients are most likely to live
2 additional years.

Methods: Chloroquinones are treated with Aziridines in basic media to
make Aziridine Quinone. Sodium salt of Carbamate is reacted with
Chloroquinones. In depth synthetic procedures are described in the
following publications [21-23].

Result: Aziridine Quinone is a novel class of drug that passes across the
Blood Brain Barrier (BBB) and attack brain tumor DNA shutting off gene
that causes Brain Cancer. Over the years, | made over 200 Aziridine
compounds which were tested against experimental animal
tumors. Forty-five of them are considered valuable enough to be patented
by the U.S. Government (US Patent 4,146,622). Radio-labeled study
showed that it is the Aziridine and Carbamate Moieties that bind to a
single strand of DNA nucleotide Guanine shutting off genes. This
discovery of AZQ opens path to treat a variety of cancers.

Conclusion: Dr. Khan is the discoverer of (AZQ). His work showed that
chemicals that exhibit affinity for an organ could serve as a carrier for
Aziridine groups to treat the cancer of that organ. There are about 220
different tissues in our body and they all could develop tumor if their
DNA is mutated by exposure to radiations, chemical/environmental
pollution, viral infection or genetic inheritance. Fortunately, there are
several coloring dyes to color every tissue of our body. Dyes could be
used as a carrier for the Aziridine groups to attack their tumor DNA. NIH
considers Dr. Khan’s work is so valuable and innovative that he was
honored with the “2004 NIH Scientific Achievement Award” one of the
America’s highest awards in Medicine.

Historical Background:

Our entire book of all life, our genome, is written in four genetic letters
called nucleotides in a three-letter code called codon, and they are A
(adenine), T (thymine), G (guanine) and C (cytosine). These four
chemicals are called nucleotide. Out of four-letter text three-letter code
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for an amino acid called codon, The four-letter nucleotides A (adenine),
T (thymine), G (guanine) and C (cytosine). These four chemicals are
called nucleotide. The essence of life is information which is carried on
these four nucleotides. These nucleotides are found in the nucleus of all
living cells including humans, plants, and animals. Instruction in a single
gene is written in thousands of AT/GC base pairs that are linked together
in a straight line. A string of nucleotides is called DNA (Deoxyribose
Nucleic Acid) —

Nobel prize was awarded to Crick, Watson & Morris Wilkins [1] for
discovering the double helical nature of the DNA structure which is
transcribed into a single stranded of RNA (in RNA the less water-soluble
methyl group in Thiamine, T, is converted to more water-soluble Uracil,
U, by replacing Methyl group with a Hydroxyl group) which leaves the
nucleus and moves into Cytoplasm where it is translated in Ribosomes
into Amino Acids leading to proteins). When thousands to millions of
AT/GC base pairs contain information to make a single protein, we call
that portion of AT/GC base pairs a gene (Nobel Prize was awarded to
Khorana & Nauenberg for making a functional gene). The essence of life
is information which is carried on these four nucleotides. These
nucleotides are found in the nucleus of all living cells including humans,
plants, and animals. Instruction in a single gene is written in thousands of
AT/GC base pairs that are linked together in a straight line. A string of
nucleotides is called DNA (Deoxyribose Nucleic Acid).

Nobel prize was awarded to Crick, Watson & Morris Wilkins [1] for
discovering the double helical nature of the DNA structure which is
transcribed into a single stranded of RNA (in RNA the less water-soluble
methyl group in Thiamine, T, is converted to more water-soluble Uracil,
U, by replacing Methyl group with a Hydroxyl group) which leaves the
nucleus and moves into Cytoplasm where it is translated in Ribosomes
into Amino Acids leading to proteins). When thousands to millions of
AT/GC base pairs contain information to make a single protein, we call
that portion of AT/GC base pairs a gene (Nobel Prize was awarded to
Khorana & Nauenberg for making a functional gene).

A normal cell becomes abnormal when exposed to radiations,
chemical/environmental pollution, viral infection or genetic inheritance.

To design a drug to shut off an abnormal gene, we need to know the exact
location of the deleterious gene. By sequencing mutating cell genome and
comparing with the Reference Sequence, the disease-causing mutations
could be identified by any of the following methods: By comparing with
Reference Sequence. SNIP map or Hap Map or Microarray.

In microarray thousands of flagrance tag are placed on a single chip.
When patients DNA extracts are passed on RNA chips, it hybridized with
the chip complimentary nucleotides forming DNA. Single stranded DNA
or RNA have affinity to hybridize. Genes occur on a single stranded
mRNA. It has a start codon AUG which codes for amino acid Methionine
and several hundred codons later one of the three stop codons (UAG,
UGA, of UGG) appears and DNA synthesis stops. The colored hybridized
DNA identifies the specific mutation responsible for causing the disease.
specific DNA could be obtained from the patient from SNP data.

SNIP map (Single Nucleotide Poly Morphism is a form of genotyping,
which is the measurement of more general genetic variation. SNPs are
one of the most common types of genetic variation. An SNP is a single
base pair mutation at a specific locus at each thousand base pairs of the
genome, usually consisting of two alleles (where the rare allele frequency
is > 1%).) or from RFLP data (Restriction fragment length polymorphism
(RFLP) which is a technique that exploits variations in DNA sequences.
DNA from differing sources will have variations or polymorphisms
throughout the sequence. Using Restriction Enzymes, these differences in
sequences may be teased out.) In case of rapidly dividing cancer cells,
most mutations occurred either due to deletion or insertion of DNA base
pairs or when the nucleotide structure damage occurred. Such mutation
by radiation found in laborers working in radioactive mine fields or living
close to radioactive power plants exposed to radiation. Most mutation in
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cancer patients occurred due to rapid replication of cells. Insertion and
deletion of a piece of DNA occurs frequently. Imagine A child is
conceived on day one has a single cell by the time the child is grown up
to age 21, that single cell has replicated over one hundred trillion times.
Mistakes occurred during fast replication.

There are 220 different tissues in our body. Any of those tissues could
become cancerous if exposed to radiation, chemical environmental
pollution, viral infection or genetic inheritance. Accumulation of
mutations are responsible for causing cancer. Mutated genes carry wrong
instruction to make wrong proteins. These wrong proteins create Havoc
in our body. Mutated genes disrupt biological pathway, disrupt DNA
expression processes, invade neighborly tissues, disrupt normal gene
function, spread site to site, disrupt the DNA repair processes, produce
uncontrol cell growth, produce new tumors far from the site of origin.
Accumulation of these mutation over the ears permanently transfer the
normal function of the cell to become cancer cell. Accumulation of wrong
protein over lifetime shut off the normal function of organs. By treating
with various medicine. the Physician try to revive the function of one
organ while the other organs fail. One by one when several organs fail,
the body switches off all other organs and the patient dies.

In medical genome, every cancer gene will be sequenced and will be
aligned with the Reference sequence (the sequencing of the entire human
genome including good and bad genes will serve as a Reference
Sequence). By comparing the cancer genome with the Reference
Sequence, we could identify which chromosome on which nucleotide in
the cancer genome base has been altered, how it is altered and how can it
be fixed? The Sequence of every cancer gene will not only help us
identify the mutated gene but also help us design drugs to shut off that
gene.

We cannot design novel drugs unless we find the abnormal mutations
responsible for causing that disease. The reading of the total genetic
information that makes us human is called the Human Genome. The
reading the entire book of our life is authorized by the US Congress under
The Human Genome Project. It will answer the most fundamental
question we have asked ourselves since the dawn of human civilization.
What does it mean to be human? What is the nature of memory and our
consciousness? Our development from a single cell to a complete human
being? The biochemical nature of our senses, the process of our aging.
The scientific basis of our similarity and dissimilarity, Similarity that all
living creatures from a tiny blade of grass to the mighty Elephant
including Man, Mouse, Monkey, Mosquitos and Microbes are all made of
the same chemical building blocks and yet we are so diverse that no two
individuals are alike even identical twins are not identical, they grow up
to become two separate individuals.

In 1990, US Congress authorized three billion dollars to NIH to decipher
the entire Human Genome under the title, “The Human Genome Project.”
We found that our genome contains six billion four hundred million
nucleotides bases, half comes from our father and another half comes
from our mother. Less than two percent of our Genome contains genes
which code for proteins. The other 98 percent of our non-coding region
of our genome contains switches, promoters, terminators etc. The 46
Chromosomes present in each cell of our body are the greatest library of
the Human Book of Life on planet Earth. Chromosomes carry genes
which are written in nucleotides. Before sequencing (determining the
number and the order of the four nucleotides bases on a Chromosomes),
it is essential to know how many genes are present on each Chromosome
in our Genome. The Human Genome Project has identified not only the
number of nucleotides on each Chromosome, but also the number of
genes on each chromosome.

The Human Genome: The greatest Catalog of Human
Genes on planet Earth

The Reference Sequence:
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The following list provides the detailed composition of each Chromosome
including the number of nucleotides and the number of genes on each
Chromosome:

We found that the Chromosome-1 is the largest Chromosome carrying
263 million A, T, G and C nucleotides bases and it has only 2,610 genes.
The Chromosome-2 contains 255 million nucleotides bases and has only
1,748 genes. The Chromosome-3 contains 214 million nucleotide bases
and carries 1,381 genes. The Chromosome-4 contains 203 million
nucleotide bases and carries 1,024 genes. The Chromosome-5 contains
194 million nucleotide bases and carries 1,190 genes. The Chromosome-
6 contains 183 million nucleotide bases and carries 1,394 genes. The
Chromosome-7 contains 171 million nucleotide bases and carries 1,378
genes. Chromosome-8 contains 155 million nucleotide bases and carries
927 genes. The Chromosome-9 contains 145 million nucleotide bases and
carries 1,076 genes. The Chromosome-10 contains 144 million nucleotide
bases and carries 983 genes. The Chromosome-11 contains 144 million
nucleotide bases and carries 1,692 genes. The Chromosome-12 contains
143 million nucleotide bases and carries 1,268 genes. The Chromosome-
13 contains 114 million nucleotide bases and carries 496 genes. The
Chromosome-14 contains 109 million nucleotide bases and carries 1,173
genes. The Chromosome-15 contains 106 million nucleotide bases and
carries 906 genes. The Chromosome-16 contains 98 million nucleotide
bases and carries 1,032 genes. The Chromosome-17 contains 92 million
nucleotide bases and carries 1,394 genes. The Chromosome-18 contains
85 million nucleotide bases and carries 400 genes. The Chromosome-19
contains 67 million nucleotide bases and carries 1,592 genes. The
Chromosome-20 contains 72 million nucleotide bases and carries 710
genes. The Chromosome-21 contains 50 million nucleotide bases and
carries 337 genes. Chromosome-22 contains 56 million nucleotides and
carries 701 genes Finally; the sex chromosome of all females called the
(X) contains 164 million nucleotide bases and carries 1,141 genes. The
male sperm chromosome contains 59 million nucleotide bases and carries
255 genes. [2-6]

If you add up all genes in the 23 pairs of Chromosomes, they come up to
26,808 genes and yet we keep on mentioning 24,000 genes needed to keep
us function normally. As | said above, a gene codes for a protein, not all
24,000 genes code for proteins. It is estimated that less than 19,000 genes
code for protein. Because of the alternative splicing, each gene codes for
more than one protein. All functional genes in our body make less than
50,000 protein which interact in millions of different ways to give a single
cell. Millions of cells interact to give a tissue, and 220 tissues give make
an organ and several organs make a man, mouse, or a monkey. Out of
24,000 genes, 21,000 genes code for good proteins of commercial
importance. Pharmaceutical companies sell those proteins as food
supplements. The remaining 3,000 genes are responsible for causing
diseases. Sequencing Human Genome provided two important pieces of
information: First, sequence provides the identification of the mutation
responsible for causing diseases. Second, it helps us design new small
molecules to shut off those genes.

Next important steps are identification of mutated genes, prevention of
disuses, and treatment either by gene therapy or drug therapy.

Historical Background for Using Nitrogen Mustard
for Treating Cancer

Fitz Haber, a German Army officer, worked on the development of
Chemicals as a Weapon of War. He was responsible for making deadly
Nerve gases sch as Nitrogen Mustards. Before WWI, he was honored with
a Nobel Prize for capturing Nitrogen directly from the atmosphere for
making Nitrate fertilizers by burning the element Magnesium in the air
forming its Nitride. Upon hydrolysis, Nitride is converted to its Nitrate.
Using this method, we could make unlimited amount fertilizer. Nitrate is
also used for making explosives. Soon after the WW!I, Haber was charged
with a crime against humanity for releasing hundreds of cylinders of
Chlorine gas on the Western front Killing thousands of soldiers in the
trenches. When Germany lost the war and Allied forces were looking for
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Haber. When they reached his residence, his son shot himself and his wife
committed suicide. Haber went in hiding in Swiss Alps. After the War,
German Government got his release as a part of the peace negotiations.
Haber returned home to the hero’s welcome. Although he promised never
to work on the chemical weapons again, secretly he continued to develop
more lethal analogs of highly toxic chemicals like Nitrogen Mustards. It
was Haber who first made the notorious Bis-dichloro-ethyl Methyl
Amine. Because it smells like Mustard seeds, it is called Nitrogen
Mustard. During the next 20 years, before the beginning of WWII,
hundreds of more toxic analogs of Nitrogen Mustard were developed. The
bad news is that they are highly toxic, and the good news is that they shut
off genes.

Fossil bone extracts of soldiers who died of the chemical poisoning found
in the trenches showed that the soldiers died slowly and were freeze to
death. It was not clear if the effect was due to cold winter or due to
chemical poisoning. Later, deaths of soldiers were due to chemical
poisoning was confirmed.

One of the most disastrous bombing attacks against allied ships during the
entire war took place. on Bari was an air attack by German bombers on
Allied forces and shipping in Bari, Italy, on 2 December 1943, during
World War Il. US Liberty ship John Harvey carrying one hundred ton of
Nitrogen mustard gas was hit by a German bombing raid, on Bari harbor
releasing gas and mustard containing oil slick into harbor. Survivors who
were exposed to the fumes had developed severe burns to the eyes, skin
and respiratory track. Lt. Col Steward Alexander, a US army Physician
determined the nature of the injuries but was too late to help victims,
Clinical examination found that those who had initially survived the blast
and who had been immersed in the water covered in burning oil were
dying from late mustard gas poisoning that had profound depression of
WBC, Alexander sent tissue samples of the victim to America where R.F.
Clark later recorded. Alexanders Clincal observations were immediately
recognized to have significant about therapy of neoplastic disorder of the
leucopoietic system. SS John Harvey was a U.S. World War 1l Liberty
ship. This ship is best known for carrying a secret cargo of mustard gas
and whose sinking by German aircraft in December 1943 at the port of
Bari in south Italy caused an unintentional release of chemical weapons.

Several American [merchant] ships with [U.S. Navy] Armed Guards
aboard were at Bari on that fateful day [when a German air raid occurred].
When the last bomb had fallen, and the last ship exploded, and the large
fires had run their course, 17 ships had been sunk and six damaged

About 90 percent of the gas casualties were American, the bulk of them
merchant seamen. Since no U.S. hospital facilities were yet available in
Bari - equipment for all but one of the U.S. hospitals scheduled for the
area were destroyed in the bombing - casualties were hospitalized in
British installation. Scientists observed that most patients were freeze to
death due to the massive destruction of WBC. This information helps us
design drugs to control the destruction of WBC.

Drug Design:
Ross’ Rationale for using War chemicals to treat Cancers:

Professor WCJ Ross of London University was the first person who used
Nitrogen Mustard, a chemical weapon, to attack DNA for Cancer
Treatment. Radiolabeled study showed that Nitrogen Mustard shut off a
gene by cross-linking both strands of DNA that we inherit one strand from
each parent. It was the same Cross-linking agents such as Nitrogen
mustard made by Haber. Ross rationale was that cancer cells divide faster
than the normal cell; by using Nitrogen Mustard he could use cross linking
DNA and prevent cell division. Once he demonstrated that he could shut
off a gene by cross-linking DNA; he could shut off any mutated gene
including the genes of all 220 tissues present in a human by finding a dye
that could specifically color that tissue. He could attach the Nitrogen
Mustard group to the dye and attack the cancer genes in any one those
220 tissues.
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Ross was the first person to use war chemicals successfully to treat cancer.
Although such drugs are highly toxic, more cancer cell will be destroyed
than the normal cells. Over decades, Ross made several hundred
derivatives of Nitrogen Mustard as cross-linking agents. Some of the
Nitrogen Mustards are useful for treating cancers such as Chlorambucil
for treating childhood leukemia (Children suffering from Childhood
Leukemia have a very high WBC count over 90,000 cells/CC. In sick
children, most of the WBCs are premature, defected and unable to defend
the body from microbial infections. Ross brought the WBC level from
90,000 down to 5,000/CC) and Melphalan and Myrophine for treating
Pharyngeal Carcinomas. Because of the high toxicity of Nitrogen
Mustard, new drugs could not be developed to treat other types of Oral or
Lung Cancers.

The supreme intellect for Drug Design is Ross, an Englishman, who is a
Professor of Chemistry at the London University. Professor WCJ Ross is
also the Head of Chemistry Department at the Royal Cancer Hospital, a
post-graduate medical center of London University. Ross was the first
person who designed drugs for treating Cancers. He designed drugs to
cross-link both strands of DNA that we inherit one strand from each
parent. Cross-linking agents such as Nitrogen mustard are extremely
toxic and were used as chemical weapons during the First World War.
More toxic derivatives were developed during the Second World War.
Using the Data for the toxic effect of Nitrogen Mustard used during the
First World War, Ross observed that Soldiers exposed to Nitrogen
Mustard showed a sharp decline of White Blood Cells (WBC) that is from
5,000 cell/CC to 500 cells/CC. Ross rationale was that cancer cells divide
faster than the normal cell, by using Nitrogen Mustard to cross linking
both strands of DNA, one can control and stop the abnormal WBC cell
division in Leukemia patients. It was indeed found to be true. Professor
Ross was the first person to synthesize many derivatives of Nitrogen
Mustard. By using an analog of Nitrogen Mustard, called Chlorambucil,
he was successful in treating Childhood Leukemia. In America, two
Physicians named Goodman and Gilman from the Yale University were
the first to use Nitrogen Mustard to treat cancer in humans. Nitrogen
Mustards and its analogs are highly toxic. Ross was a Chemist, over the
years, he synthesized several hundred derivatives of Nitrogen Mustard
molecules to modify toxicity of Nitrogen Mustard. [7-12]

Although analogs of Nitrogen Mustard are highly toxic, they are more
toxic to cancer cells and more cancer cells are destroyed than the normal
cells. Toxicity is measured as the Chemotherapeutic Index (CI) which is
a ratio between toxicity to Cancer cells versus the toxicity to Normal cells.
Higher CI means that the drugs are more toxic to cancer cell. Most cross-
linking Nitrogen Mustard have a Cl of 10 that is they are ten times more
toxic to cancer cells. Some of the Nitrogen Mustard analogs Ross made
over the years several useful drugs for treating cancers such as
Chlorambucil for treating childhood leukemia (which brought down the
WBC level down to 5,000/CC). Children with Childhood Leukemia
treated with Professor Ross Chlorambucil showed no sign of Leukemia
even after 20 to 25 years. Chlorambucil made Ross one of the leaders of
the scientific world. He also made Melphalan and Myrophine for treating
Pharyngeal Carcinomas. [14].

At London University, | was trained as an Organic Chemist in the
Laboratory of Professor WCJ Ross of the Royal Cancer Hospital, a post-
graduate medical center of the London University. After working for
about ten years at the London University, | moved to America when | was
honored by the Fogarty International Fellowship Award by the National
Institutes of Health, NIH, and the National Cancer Institute, NCI, of the
USA. NIH has been my home for over a quarter of a century, | designed
anti-cancer drugs to shut off mutated genes. All three Common Allele
diseases have genetic origin. The rationale | used to synthesize anti-cancer
drugs could be used to treat the other two old age diseases like Alzheimer
or cardiovascular diseases. In the following sections, | will describe in
detail how anti-cancer drug like AZQ was designed to shut off
Glioblastoma genes which cause Brain Cancer in humans. Using the same
rational, we will consider how each of the other two diseases namely
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cardiovascular disease and Alzheimer could be treated by shutting off
their genes to save human life: The order of these diseases is arranged
based on the level of funding provided by NIH specifically by the NCI
(National Cancer Institute).

As | said above, Professor Ross was designing drugs to attack both strands
of DNA simultaneously by cross-linking using Nitrogen Mustard analogs,
which are extremely toxic. As a part of my doctoral thesis, | was assigned
a different path. Instead of cross-linking DNA, | am to design drugs to
attack only one strand of DNA. This class of drugs is called Aziridines.
(The maker of Aziridine, James Warwick, died by exposure to Aziridine.
When absorbs through the skin, Aziridine kills WBC. Because of the lack
of WBC, JW freeze to death.) Over the years, | made over 100
Dinitrophenyl Aziridines derivatives. One of them is Dinitro benzamide
(CB1954) which gives a Cl of 70 highest ever recorded. CB1954 wipes
out a solid tumor by attacking the DNA of Walker Carcinoma 256, a solid
aggressive tumor in Rat.

Nitrogen Mustards are highly toxic because they have neither specificity
nor selectivity. They attack all dividing cells whether they are normal or
abnormal. On the other hand, the analogs of Aziridines and Carbamates
remain inactive in the basic and neutral media. They become activated
only in the presence of Acidic media.

I used a simple rationale, the Aziridine attacks DNA in acidic medium,
particularly the N-7 Guanine. The dye Dinitro benzamide has great
affinity for Walker Tumor [19, 20]. The Aziridine dinitro benzamide
(CB1954) stains the tumor. As the tumor grows, it uses Glucose as a
source of energy. Glucose is broken down to Pyruvic Acid. It is the acid
which attacks the Aziridine ring. The ring opens to generate a Carbonium
ion which attacks the most negatively charged N-7 Guanine of DNA
shutting off the Walker Carcinoma gene in Rat. To continue my work, |
was honored with the Institute of Cancer Research Post-Doctoral
Fellowship Award of the Royal Cancer Hospital of London University.
To increase the toxicity of CB1954 to Walker Carcinoma, | made
additional 20 analogs as a postdoctoral fellow. When I attached one more
Carbonium generating moiety, the Carbamate moiety to the Aziridine
Dinitrobenzene, the compound Aziridine Dinitro benzamide Carbamate
was so toxic that its Therapeutic Index could not be measured. We stop
the work at the London University for safety concerns.

I continued my work on the highly toxic Aziridine/Carbamate
combination in America when | was offered the Fogarty International
Fellowship Award to continue my work at the National Cancer Institute
(NCI) of the National Institutes of Health (NIH). | brought the idea from
London University of attacking one strand of DNA using not only
Aziridine, but also Carbamate without using the same dye Dinitro
benzamide.

My greatest challenge at NCI is to translate the animal work which | did
in London University to humans. One day, | came across a paper which
described that radio labeled Methylated Quinone cross the Blood Brain
Barrier in mice. When injected in mice, the X-ray photograph showed
that the entire radioactivity was concentrated in the Mice’s Brain within
24 hours. | immediately realized that Glioblastoma multiforme, the brain
tumor in humans, is a solid aggressive tumor like Walker Carcinoma in
Rats. | decided to use Quinone moiety as a carrier for Aziridine rings to
attack Glioblastomas. By introducing an additional Carbamate moiety, |
could increase its toxicity several folds. | planned to use this rational to
translate animal work to human by introducing multiple Aziridine and
Carbamate moieties to the Quinone to test against Glioblastomas in
humans.  Attaching two Aziridines and two Carbamate moieties to
Quinone, | named this novel compound AZQ. By treating brain cancer
with AZQ, we observed that Glioblastoma tumor not only stop growing,
but also start shrinking. 1 could take care of at least one form of deadliest
old age cancers that is Glioblastomas. Literature search showed that AZQ
is extensively studied.
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As | said above, Glioblastomas, the brain cancer, is a solid and aggressive
tumor and is caused by mutations on several Chromosomal DNA.
Mutations on DNA is the result of damaging DNA nucleotides by
exposure to radiation, chemical and environmental pollution, viral
infections or genetic inheritance. The other factors responsible for
causing DNA mutations are due to the fast rate of replication of DNA.
For example, the bacteria E-coli grows so rapidly that within 24 hours, a
single cell on a petri dish forms an entire colony of millions when
incubated on the Agar Gel. Mistakes occur in DNA during rapid
replication such as Insertion of a piece of DNA, Deletion, Inversion,
Multiple Copying, Homologous Recombination etc.

When an additional piece of nucleotide is attached to a DNA string, it is
called Insertion, or a piece of DNA is removed from the DNA string; it is
called Deletion or structural Inversion of DNA is responsible for
mutations. Since the gene in DNA codes for Proteins, Insertion and
Deletion on DNA have catastrophic effects on protein synthesis.
Glioblastomas represent such an example. In Glioblastomas, three major
changes occur on Chromosomes (C-7, C-9 & C-10) and two minor
changes occur on Chromosomes (C-1 & C-19). These mutations are
responsible for causing brain cancers in humans. In a normal human cell,
Chromosome-7 which is made of 171 million nucleotide base pairs and it
carries 1,378 genes. When Insertion occurs on Chromosome-7. Ninety-
seven percent of Glioblastoma patients are affected by this mutation. On
the other hand, a different mutation occurs on Chromosome-9 which is
made of 145 million nucleotide base pairs, and it carries 1,076 genes. A
major Deletion of a piece of DNA occurs on Chromosome-9 which results
in eighty- three percent patients who are affected by this mutation. A
minor Deletion of DNA also occurs on Chromosome-10 which is made
of 144 million base pairs, and it carries 923 genes. Although it is a minor
deletion of a piece of DNA and yet it contributes to ninety-one percent
patients with Glioblastoma. To a lesser extent, small mutation occurs on
Chromosome-1 (the largest Chromosome in our Genome). It is made of
263 million nucleotide base pairs and carries 2,610 genes) and
Chromosome-19 (it is made of 67 million base pairs and carries 1,592
genes) is also implicated in some forms of Glioblastomas.

All known Glioblastomas causing genes are located on five different
Chromosomes and carries a total of 9,579 genes. It appears impossible to
design drugs to treat Glioblastomas since we don’t know which
nucleotide on which gene and on which Chromosome is responsible for
causing the disease. With the completion of the 1,000 Human Genome
Project, it becomes easier. By simply comparing the patient’s
Chromosomes with the one thousand genomes, letter by letter, word by
word and sentence by sentence, we could identify the difference called
the variants with precision and accuracy, the exact variants or mutations
responsible for causing the disease. Once the diagnosis is confirmed, the
next step is how to treat the disease.

With the Quinone ring, | could introduce different combinations of
Aziridine rings and Carbamate moieties and could create havoc for
Glioblastomas. My major concern was how toxic this compound would
be to the human brain cells. Fortunately, brain cells do not divide, only
cancer cells divide.

Our Rational Drug Design work began in the University of London,
England, and completed in the Laboratory of the National Cancer Institute
(NCI), of the National Institutes of Health (NIH), in Bethesda, Maryland,
USA. Over this period, we conducted over 500 experiments which
resulted in 200 novel drugs. They were all tested against experimental
animal tumors. Forty-five of them were considered valuable enough to
be patented by the US Government (US Patent 4,146,622). One of them
is AZQ. Radiolabeled studies showed that AZQ can cross organ after
organ, cross the Blood Brain Barrier, cross the nuclear membrane and
attack the nuclear DNA shutting off the gene. X-ray studies showed that
radioactivity is concentrated in the tumor region. Glioblastoma stops
growing and start shrinking. For the discovery of AZQ, | was honored
with the “2004 NIH Scientific Achievement Award” one of America’s
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highest awards in medicine and I was also honored with the India’s
National Medal of Honor, “Vidya Ratna” a Gold Medal. (see Exhibits
1,2,3,4)

Designing drugs to bind to a Single Stranded DNA to Treat Animal
Cancers:

As a part of my doctoral thesis, | was assigned a different path. Instead
of cross-linking both strands of DNA by Nitrogen Mustard, | am to design
drugs to attack only one strand of DNA by making Aziridine analogues.
We decided to use Aziridine moiety (as an intermediate of Nitrogen
Mustard) that would be an excellent active component to shut off a gene
by binding to a single strand of DNA. To deliver Aziridine to the target
site which is the N-7 Guanine of DNA, we decided to use Dinitrophenyl
(DNP) moiety as a drug delivery agent. DNP is a dye which colors the
tissues of the experimental animal tumor such as Walker Carcinoma 256
in Rats.

It is well known that analogs of DNP such as Dinitrophenol disrupts the
Oxidative Phosphorylation of the ATP (Adenosine Triphosphate) which
provides energy to perform all our body functions. To provide energy to
our body function, the high energy phosphate bond in ATP is broken
down to ADP (Adenosine Diphosphate) which is further broken down to
AMP (Adenosine Mono Phosphate), the enzyme Phosphokinase put the
inorganic phosphate group back on the AMP giving bac