
Ammar Yaseen Mansour 

 

The Barr Body Conundrum: 

From Mysterious Origins to Functional Ambiguity 

N.B. 

The Arabic version of this article is the reference, 

read it via one of the following links:  

اءَُمَِتَْحَ خُلقَِ  َم َلعَِآد ضََِنَْوَّ

َِلمَِازَِالعَِالم جَ ي َِوَ فِلس َاءَِالفَ حَ ةَُالإيْع َائِرَ  َي 

بَار..َالشَّاهدَُوالبصيرةَُ  جُسيمُ

 

 

The Barr Body: A Mystery in Origin and Function 

The Barr body, a structure first identified by Murray Barr in 1949, is a hallmark 

feature of human female somatic cells. Despite its discovery over seven decades ago, 

it remains one of the most enigmatic mysteries in cellular biology. The origin and 

functional significance of this condensed X chromosome have long fueled scientific 

debate, yet none of the proposed hypotheses have achieved unanimous consensus 

within the academic community. 

This study seeks to unravel the complexities surrounding the Barr body by delving 

into its molecular and cellular mechanisms. Through this exploration, unexpected 

discoveries emerged, shedding new light on its role in gene regulation. The following 

sections present a comprehensive analysis of these findings, offering fresh insights 

into this enduring biological puzzle. 

Where Does the Story Begin? 

The beginning was a single cell, and the end is the human being. Between the cell 

and the human lies a tale of creation and miracle, as ancient as time itself. The story 

begins with one cell dividing into two—one male and the other female. Between male 

and female, we distinguish a dazzling chromosomal pair known as the sex 

https://drive.google.com/open?id=1wXlRwrscwen_h4mYV1-ZgISUzjd8odwJ
https://drive.google.com/open?id=1wXlRwrscwen_h4mYV1-ZgISUzjd8odwJ
https://drive.google.com/open?id=1wXlRwrscwen_h4mYV1-ZgISUzjd8odwJ
https://youtu.be/PA5atZE_e7k


chromosomes: the XY pair for males and the XX pair for females. Yet their origin is 

one. How, then, does such divergence arise? 

The first mother cell of humanity harbored within its nucleus the blueprint of the 

future human. The primordial sex chromosome must have been XX. This original 

mother cell duplicated its genetic material, then split symmetrically into two cells, 

evenly distributing their content. This is what modern science terms asexual 

reproduction—mitotic division. 

The daughter cells are identical to the mother cell. Yet uniformity in genetic content 

does not explain the diversity of form. What meaning lies in the existence of humans 

who are identical in appearance? Difference, then, is inevitable. Herein lies the 

marvel of creation and the genius of the Creator. 

Children of Transgression 

During the asexual division of the human mother cell, the primordial sex 

chromosome (XX) duplicated into (XXXX) in preparation for separation into two 

identical cells. Yet here, in the anaphase stage of migration, the great transgression 

occurred—a sin that forever marked the history of this human. 

A treacherous chromosomal pair (XX) severed a rib—a segment—from one of the 

chromosomes in the victimized (XX) pair. The X chromosome that lost this rib 

became the (Y) chromosome, transforming the victimized chromosomal pair into 

(XY). The (XY) pair ended up in the nucleus of one daughter cell. Meanwhile, the 

usurping pair, having stolen this rib, retained its original (XX) form but harbored a 

new interloper settled beside it in the nucleus of the other daughter cell (Figures 1 

& 2). 

This new interloper—the stolen rib—would remain within the nucleus of the 

treacherous (XX) cell as an eternal witness to what transpired in the darkness of that 

long night. But what purpose does this witness serve within the nucleus of the 

usurping cell? 
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Figure (2) 

Schematic Illustration of the Asexual Division (The Mitosis) of the Primordial Mother Cell 

Figure (2-a): 

The Mother Stem Cell (MSC): Contains 46 chromosomes—44 somatic chromosomes and a 

primordial pair I term the primordial sex chromosomes (pXX). For simplicity, only the 

primordial sex chromosomes (pXX) are illustrated. 

Figure (2-b): 

Mitotic Phase: During asexual reproduction (mitosis), the genetic content of the mother stem 

cell—represented here by the primordial sex chromosomes—is duplicated in preparation for 

equal division between the two daughter cells. 

Figure (2-c): 

Anaphase & Telophase: During chromosomal migration and separation, a segment (rib) from 

the X chromosome of one daughter cell erroneously joins the X chromosome of the other 



daughter cell. 

 

Note: The red segment represents the stolen rib annexed to the X chromosome of the usurping 

cell. 

Figure (2-d): Outcome 

The X chromosome that lost a segment becomes the Y chromosome—the male sex 

chromosome. The daughter cell bearing the XY pair becomes the first male cell, destined to 

form the first man, Adam. 

The daughter cell that gained the stolen rib becomes a female cell containing the XX pair. 

These X chromosomes are genetically asymmetrical: one incorporates the stolen rib, 
becoming larger than its partner. This modified chromosome is denoted as X*, where the 

asterisk (*) signifies the annexed rib. This cell is the progenitor of the first woman, Eve. 
 

Note: The red segment marks the stolen rib erroneously fused to the X chromosome. 
 

 

The Royal Witness 

In a journey as profound as creation itself, the Merciful bestows upon us the 

abundance of His wisdom, leaving beacons at critical junctures—testaments 

affirming that the act of creation passed through here. The human body teems with 

such witnesses, corroborating all that has been said, rendering further elaboration 

unnecessary. 

It is true that the stolen rib could have dissolved and vanished within the nucleus of 

the usurping cell. Yet it is equally true that it retained its essence, persisting in some 

form within that nucleus. I align with the latter logic. 

The lost rib—or the royal witness—is a fragment that detached from the X 

chromosome in one daughter cell and wandered into the nucleus of the other. The 

first daughter cell became XY, while the second retained its original XX form but 

with a new occupant: the stolen rib. Whether this rib remains an independent entity 

or merges with another structure within the nucleus, it must manifest in some 

measurable form. Guided by this principle, I delve into the depths of the XX cell, 

seeking our lost treasure form (Figure 3). 
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Figure (3) 

The Barr Body 

During the asexual division (the mitosis) of the primordial mother stem cell, 

a rib (stolen segment) from the X chromosome of one daughter cell (represented by 

the red segment) attaches to the X chromosome of the other daughter cell. 

The first cell becomes a male cell, the origin of the first man, Adam. 

The second cell becomes a female cell, the origin of the first woman, Eve. 

This newly acquired rib in the nucleus of the recipient cell adopts one of two possible 

configurations: 

Figure (3-a):  

The stolen rib (red segment) fully integrates into the X chromosome’s material, 

forming a hybrid chromosome with a higher molecular weight than the adjacent X 

chromosome. Or, it may bind spatially to the X chromosome via microtubules—

remnants of the mitotic spindle apparatus. 

The combined structure of the X chromosome and the rib forms the Barr Body in the 

somatic cells of the female. 

Figure (3-b):  

The stolen rib (red segment) remains a free-floating, autonomous structure within the 

nucleus of the recipient daughter cell. Over time, this independent entity evolves into 

the Barr Body in female somatic cells. 

 

N.B. for more of clarity, see the linked video: 
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The Lyon Hypothesis: Strengths and Weaknesses 

Since its discovery in 1949, the Barr Body has occupied the minds of cell biologists. 

Consensus holds that it resides in the nucleus of female cells (XX) and is absent in 

male cells (XY). Yet its origin and function remain fiercely debated. Hypotheses 

abounded to explain its presence in XX cells until the 1961 proposal of the Lyon 

hypothesis by Mary Lyon. 

The Lyon hypothesis posits that one of the two X chromosomes in XX cells must be 

inactivated to regulate the excess genetic dosage carried by both chromosomes. This 

process, termed dosage compensation, results in the inactivated X chromosome 

condensing into a structure called the Barr Body, anchored to the nuclear 

membrane. Lyon claimed the inactivated X could originate from either the father or 

mother, though this remains unconfirmed. 

Lyon theorized that specific genes—Xist on one X chromosome and Tsix on the 

other—govern this inactivation. The X chromosome carrying Xist becomes the 

inactivated Barr Body early in embryonic development, while the X 

with Tsix remains dominant in the somatic cells of females. 

First, according to Lyon’s hypothesis, both X chromosomes (X-Xist and X-Tsix) 

remain active in oogonium (precursor egg cells). Subsequently, mature oocytes 

(eggs) carry either X-Xist or X-Tsix. Similarly, in male sperm carrying an X 

chromosome, the X may bear either Xist or Tsix. 

Now, consider this: If an X-Xist sperm fertilizes an X-Xist egg, or an X-Tsix sperm 

fertilizes an X-Tsix egg, which X chromosome becomes active and which remains 

inactive? This is undeniably a flaw in Lyon’s hypothesis. 

Second, in X-linked genetic disorders, how can women be carriers without 

exhibiting symptoms if only one X is functional in their somatic cells? Suppose the 

active X carries the disease-causing gene—symptoms would inevitably manifest. 

Conversely, if the inactive X carries the defective gene, symptoms would logically 

vanish, making the woman a mere carrier. Thus, Lyon’s framework allows women to 

be either carriers or symptomatic—a contradiction of established medical 

knowledge, where women are universally carriers of X-linked disorders, 

transmitting them to offspring without showing symptoms themselves. I argue this 

discrepancy arises because both X chromosomes remain active in their cells. 



Third, critics might ask: What of the staining techniques that visually confirm the 

Barr Body by targeting the X chromosome? I respond: This supports the hypothesis 

that the Barr Body originates from the X chromosome itself. Thus, both Lyon’s 

hypothesis and my own theory align on this point. Where they diverge is 

the mechanism of its formation. 

Conclusion 

Lyon attributes Barr Body formation to the "genetic overload" of two X 

chromosomes, necessitating random inactivation of one to regulate gene 

expression—a perpetual, stochastic process yielding countless Barr Bodies for 

regulatory purposes. 

Personally, I argue that inactivating one of the X chromosomes creates the illusion 

of a flaw in the grand design of creation. This inactivation is, in my view, a 

superficial and facile evasion of a biological impasse—a notion I categorically 

reject. Both X chromosomes are ceaselessly active agents in the optimal development 

of women, and disabling either would inevitably disrupt the delicate balance of form 

and function. 

My hypothesis reframes the Barr Body as part of an ancient, singular narrative—a 

story as old as humanity itself, inherited uniquely by women as a testament to 

primordial events. The Barr Body embodies the qualities of my "lost treasure." It 

resides in XX cells but not XY cells. While Lyon claims it is the inactivated X, I 

propose it is the active X fused with the "stolen rib" (see Figure 3). Herein lies the 

debate: Is the Barr Body a relic of suppression or a mark of union? 

Important Note:  In the absence of any comparable entity, the Barr Body remains the 

strongest candidate for the title of the Royal Witness. However, the march of time 

and the relentless advance of science may yet unveil a formidable rival to challenge 

its claim to this noble distinction. 

Limitations of the Lyon Hypothesis 

1. Ambiguity in Gamete Inheritance: 

If an X-bearing sperm carrying Xist fertilizes an oocyte with an Xist-bearing 

X (or Tsix with Tsix), Lyon’s model fails to clarify which X chromosome would 



be inactivated. This represents a critical gap in the mechanism of dosage 

compensation. 

2. Sex-Linked Hereditary Diseases: 

The hypothesis cannot reconcile the existence of female carriers for X-linked 

recessive disorders (e.g., hemophilia). If the functional X carries the 

pathogenic allele, the female would manifest the disease; if the inactivated X 

carries it, she would be asymptomatic. Lyon’s framework leaves no room for 

the carrier state observed clinically, contradicting empirical evidence. 

3. Shared Evidentiary Support: 

Immunohistochemical staining confirming the Barr body’s X-chromosomal 

origin aligns with both Lyon’s hypothesis and the alternative model proposed 

here. However, the two diverge mechanistically: Lyon posits inactivation of 

one X, while this work redefines the Barr body as the sole functional sex 

chromosome. 

A Novel Perspective 

This hypothesis redefines the Barr body as the primary functional X chromosome, 

while the second X is reinterpreted as a non-sexual 'porter' chromosome—a 

paradigm shift that resolves key inconsistencies in the Lyon model.  

……………………………………………………………………………… 
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