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Human AATF genome, of about 108 kb size, maps on chromosome 
17 at 17q11.2-q12. Interestingly, in the same chromosomal 
region are several other genes encoding proteins that either have 
binding affinity for nucleic acids or act as chemokines including 
CCL5. AATF was, originally, identified as the translational-product 
of a transcript which was down-regulated by TGF-β in human 
intestinal cells [1] as well as interacting partner of human RNA 
polymerase II involved in cellular transcription [1]. AATF gene 
encodes phosphoprotein, containing 558 amino acids, that not 
only is highly conserved from yeast to man but is expressed in 
all the human tissues with stronger expression in brain, heart, 
thymus, kidney and placenta [1]. The amino acid sequence 
analysis of AATF protein revealed (Figure 1) the existence of a 
leucine zipper motif, two highly acidic amino-terminal domains, 
several phosphorylation sites and three nuclear reception 
binding LxxLL consensus sequences [1]. AATF biology assumed 
importance by the study that established a direct link between the 
ultrastructural features of AATF-mutant embryos and paucity of 
ribosomes, polyribosomes and rough endoplasmic reticulum [1] 
thereby raised the possibility that AATF protein may be involved 
in one or more aspects of the ontogenic control governing the 
embryonic development. The conspicuous presence of AATF 
protein within nucleus especially co-localized with nucleoli [1] 
reinforced the view that AATF protein may also function as a 
nucleolar stress sensor [1] for tailoring the immune response 
against a given sensed stress. 

 

Abstract 
Human AATF genome holds AATF gene and its encoded miR-2909 in its fold, to 
exhibit “Hysteresis phenomenon” arising out of bi-stable cooperative-activity 
of these AATF gene-products. This “Hysteresis Mechanism” enables cells, 
within human tissues, to decouple/couple the glycolysis from/with the aerobic 
respiration in a fashion that equips them with flexible dynamic programming to 
read the incoming signals as “Friend” or “Foe” and accordingly write the script for 
calibrated-response directed specifically/selectively to erase the signals perceived 
by these cells to be “Foe”. This novel model not only has the ability to explain the 
existing anomalies in “Allorecognition phenomenon” but may be even more useful 
for adding a new paradigm for futuristic studies directed to design preventive/
curative immunological-strategies against human diseases.
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AATF Interactome and Cell Decision
Cell Cycle regulators, having ability to influence both cell division 
and cell death, are involved in many physiological processes 
including tissue homeostasis, embryonic development and 
immune response [1]. AATF was discovered initially as an 
interacting molecular partner of subunit-11 of RNA polymerase-II 
as well as the retinoblastoma protein (Rb) which is the translational 
product of a first tumor suppressor gene cloned and identified 
from retinoblastoma tumors [1]. A major cellular target of Rb is 
the E2F family of transcription factors which regulate the genes 
involved in the cell-cycle progression for G1 to S-phase of the cell-
cycle [1,2]. The protein Rb was found to have binding affinity to 
both E2F and histone deacetylases (HDACs 1-3) and recruitment of 
HDAC-Rb-E2F Complex, at the promoters of genes involved in cell-
cycle transition G1-S phase, resulted in the arrest of cell growth at 
G1-phase of the cell-cycle [1]. AATF was found to have dual role 
in cell-cycle regulation because of its ability to displace HDAC1 
not only from the Rb-E2F Complex resulting in E2F-dependent 
cell-cycle progression but also from SP1 transcription factor 
responsible for p21 expression thereby ensuring cell proliferation 
from G1 to S-phase as well as growth arrest at G1-phase of the 
cell-cycle [1]. Studies directed to resolve the involvement of AATF 
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in the cellular response to the DNA damage revealed that AATF 
protein half-life was governed by the proteosomal pathway and 
stability by phosphorylation at four serine residues (Ser 187; 
Ser 141; Ser 474; and Ser 508) by the kinases ATM and ChK2 
activated as a result of mammalian DNA damage [1]. Chromatin 
immuno-precipitation experiments revealed that in response to 
cellular DNA damage, AATF phosphorylation switches it from 
E2F target genes to increased occupancy at the p21 and p53 
promoters [1], thereby ensuring the maintenance of cell-cycle 
G2/M check point essential to protect cells from DNA damage 
or oncogenic stress [1]. Importantly, AATF shares conserved 
motif (EExxxDDL) with several proteins involved in DNA damage 
response and repair leading to the general recognition that AATF 
may be critical component of oncogenic barriers. AATF protein, 
in phosphorylated form, gains affinity for NFkB family member 
RelA and AATF-RelA complex acquires the ability to induce p53 
expression at the transcriptional level [1]. AATF Interactome 
also contains transcription co-activator acetylase p300 [3] 
which has been shown to acetylate PxxP motif in p53 leading to 
the transcription activation of p53 gene [4]. Acetylation of p53 
on lysine residues, in the DNA binding and C-terminal regions, 
prevents its interaction with MDM2 leading to increase in the p53 
protein stability [4]. Interestingly, IFN-γ induced p53 expression 
also employs the acetylase p300 in a fashion similar to AATF [5]. 

Further, binding affinity of AATF with p300 was also been found 
to enhance transactivation by several steroid hormone receptors 
including androgen, estrogen glucocorticoid receptors in a 
hormone-dependent manner [3]. Using STAT3 as an interacting 
partner, AATF was found to induce the transcriptional expression 
of Akt1 gene which, in turn, was responsible for regulating 
genes coding for KLF4, MDM2, C-myc, NFkB and IFN-γ [6-10]. 
Consequently, AATF has the potential to regulate several genes 
either through STAT3 or Akt 1. At this stage, it is pertinent to note 
that: a) IFN-γ has been shown to up-regulate the expression of 
genes coding for KLF4 and p53 [11,12] as well as down-regulate 
the c-myc gene transcription [13]; b) the tumor suppressor p53 
has been found to up-regulate the expression of genes coding 
for KLF4 and MDM2 coupled with down-regulation of genes 
coding for C-myc, NFkB and IFN-γ [14-18]; c) the transcriptional 
factors E2F and C-myc were found induce the expression of genes 
coding for AATF [2,19] and polycomb group protein [20,21] Bmi-1 
which, in turn, ensured sustained NFkB activation [22]; d) KLF4 
was found to suppress SP1-dependent genes [19,21,23] coding 
for AATF, Bmi-1 and UCP2; e) C-myc has been shown to inhibit 
MDM2 protein through its ability to induce the expression of 
p19 ARF gene [24]. Taken together these findings precipitate 
the importance of AATF as the most crucial and critical cell-
cycle regulator as far was cell division is concerned. Importance 

 
Figure 1 Characteristic features of AATF genome and its role in the cell decision.

A) AATF protein structure displaying domains containing Leucine Zippers, putative nuclear localization signals and 
phosphorylation sites as well as having binding affinity for retinoblastoma gene product (RB1) and RNA Polymerase-II.  
B) During G1-S cell cycle transition, AATF displaces HDAC1 from the Rb-E2F1 Complex to ensure activation of E2F-dependent promoters 
and subsequent cell proliferation. AATF also activates p21 by displacing HDAC1 from the SP1 binding sites within p21 gene promoter. 
Upon DNA damage, AATF is phosphorylated resulting in p53 expression and G2-M cell cycle arrest. AATF has the capacity to inhibit 
apoptosis by interacting with several proteins (Dlk/Zip, Par-4 and NRAGE etc.).
C) The intronic-region, between exons 11 & 12 of AATF gene, is unique because this region not only codes for miR-2909 but also provides 
many integration sites for HIV-1. Inhibition (denoted by ). Stimulation (denoted by ).
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of AATF in cellular apoptosis became apparent from the finding 
that revealed AATF-dependent inhibition of cellular apoptosis 
induced by DAP-like kinase (DLK), a member of the death-
associated protein (DAP) kinase family of pro-apoptosis serine-
threonine kinases [1]. The anti-apoptotic role of AATF in neural 
tissues was revealed by its ability to bind Par4, a leucine Zipper 
protein that promotes neuronal cell death by down-regulation of 
Bcl-2 gene as well as aberrant production of β-amyloid peptide 
(Aβ) through the activation of β-secretase enzyme [25]. In human 
kidney proximal tubule cells, AATF over-expression resulted in the 
inhibition of apoptosis despite oxidative and apoptotic damage in 
renal tubular cells [26]. AATF was also shown to be a functional 
antagonist of cell-death inducer (NRAGE) during neuronal 
development, because its ectopic expression completely reverted 
NRAGE-induced cell death [1]. Recently, a new dimension was 
added to the belief that cell-cycle regulators are crucial for cell 
death by the finding which revealed that AATF had inherent 
capacity to put brakes on p53-driven apoptosis by binding to the 
PISMA, BAX and BAK promoters to repress the DNA damage-
induced expression of these pro-apoptotic p53 target genes [27]. 
Strangely, AATF was found to be required for sustaining mutant 
p53 expression in several cancer cell lines and AATF depletion by 
siRNA was also accompanied by apoptosis in vitro and in vivo [1], 
thereby underlining the importance of AATF in survival of cells 
expressing mutant p53. AATF-biology assumed huge importance 
by the recent findings which revealed the conspicuous existence 
of a 23 KDa truncated AATF protein coupled with its unique 
Interactome, within human cancer cells derived from different 
tissue origin, responsible for sustained methylation of tumor 
suppressor genes thereby ensuring human cells to become and 
remain cancerous [28]. Thus, AATF has emerged to behave like a 
“Master Epigenetic Switch” that regulates cell cycle progression, 
check point control and apoptosis. 

AATF RNome Hysteresis and Allorecognition 
Phenomenon
Circadian rhythm is a well-established physiological process that 
governs human behavioral traits, metabolism and body function. 
In this context, human AATF RNome assumes importance because 
it holds AATF coding-transcript and regulatory non-coding miR-
2909 within its fold to exhibit circadian rhythmicity [29] as a result 
of epigenetic cross-talk between AATF RNome and the master-
genes responsible for the regulation of host immunity, energy 
metabolism and cellular oncogenic/oncostatic activities (Figure 
2). AATF protein ensures sustained expression of miR-2909 
(Figure 2A) by the activation of NFkB through its ability to induce 
the expression of Akt gene directly as well as Bmi-I gene indirectly 
[1,20] which also influences p53 protein stability [30] and miR-
2909, on the other hand, ensures sustained expression of genes 
coding for Bmi-1, AATF, UCP2 and CCL5 [31,32]. However, AATF 
induced IFN-γ expression through Akt gene product [1,10] ensures 
repression of both the genes coding for AATF and miR-2909 (Figure 
2A) thereby restoring the expression of genes coding for p53 and 
KLF4 as well as ensuring UCP2 gene down-regulation which, in 
turn, is accompanied by the activation of NFkB responsible for 
up-regulation of genes coding for AATF and miR-2909 (Figure 2A). 
Hence bi-stable expression of AATF gene and its encoded miR-

2909 ensures regulation of mitochondrial uncoupling protein 
(UCP2) in a cyclic fashion (Figures 2A and 2B). Several findings 
have suggested that UCP2 initiates aerobic-glycolysis by shunting 
pyruvate out of mitochondria through decoupling of glycolysis 
from aerobic-respiration [33]. Hence it becomes apparent that 
cyclic regulation of cellular energy metabolism from aerobic-
respiration to aerobic-glycolysis would have been impossible to 
achieve without the existence of AATF RNome within human cells, 
which holds AATF mRNA and miR-2909 in a bi-stable expressional 
cooperative-state displaying a hysteresis characteristics (Figures 2 
and 3). This hysteresis-phenomenon, exhibited by AATF RNome, 
has the inherent capacity to provide human cells with the ability 
to produce and secrete lactate in a periodic fashion (Figures 2 
and 3). At this stage it is pertinent to note the findings that: a) 
Lactate has been shown to initiate nitric oxide (NO) production 
which, in turn, has been recognized to promote Th1 response 
coupled with IgA class-switching as well inhibit Th17 response 
[34-36]; b) UCP2 knock-out cells exhibit NFkB over-activation as 
well as increased “NO” production [37]; c) Nitric oxide was found 
to induce p53 gene expression [36]; d) p53 was found to down-
regulate eNOS transcription and induce iNOS transcriptional 
expression [38]; e) SP1 has the ability to induce CCL5 expression 
which plays an important role in p53 gene expression as well as 
IFN-γ production [39,40]; f) cellular CCL5 secretion is suppressed 
by PGE2 [41]; g) Exogenous “NO” causes over expression of TGF-β 
gene [42] which is known to inhibit IFN-γ expression [43]. Apart 
from periodic lactate production through AATF RNome-based 
hysteresis phenomenon, this mechanism also allows human cells 
to produce periodic fluxes of either INF-γ or IL-17 (Figures 2A and 
2B). Interestingly, IFN-γ has the ability to induce the expression 
of KLF4 gene [11] which, in turn, regulates the differentiation of 
Th17 cells independently of RORγt [44]. IFN-γ has been shown 
not only to stimulate quiescent hematopoietic stem cells to 
proliferate and mobilize during chronic bacterial infection [45] 
but also involved in multiple aspects of iron metabolism and 
the immune response [46]. Further, most crucial function of 
nitric oxide in immune system has been widely reflected by its 
participation in protective immunity against various intracellular 
pathogens including viruses, bacteria and protozoa [47]. The 
cytotoxic activity of “NO’ has also been effective in host defense 
against tumor cells and alloantigens [48]. Hence AATF RNome-
directed hysteresis phenomenon provides tissue-cells with 
flexible programming depending upon the time and space of their 
activation thereby ensuring functional plasticity of human cells 
to define continuously “Why”, “What” and “How” to respond to 
hostile pathogens, friendly gut microbes, nutritional components 
and heritable aberrations etc. This view is further strengthened 
by the HIV-1 induced CD4+ lymphopenia that is responsible for the 
morbidity and mortality caused by the opportunistic infections as 
well as neoplastic diseases [25] together with the ability of CCL5-
dependent trans-membrane signaling to inhibit HIV-1 infection 
[49]. Interestingly, HIV-1 genome encoded microRNA designated 
as hiv1-miR-H1 was conspicuously able to suppress AATF gene 
expression by targeting its exon-1 [25]. However, the additional 
target of hiv1-miR-H1 in the intronic region between exon-11 
and-12 of the AATF gene intrigued us to explore this region for 
the existence, if any, of a novel cellular miRNA that may have the 
ability to target HIV-1 genome. Such a study, indeed, revealed the 
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existence of a novel miRNA (initially named as hmiR-Che-1 and 
now designated as miR-2909) that had the inherent capacity to 
target HIV-1 genome especially regions coding for hiv1-miR-H1 
as well as Vpr gene [25]. Surprisingly, there are about ten HIV-
1 integration sites within the intronic-region spanning the DNA-
sequence that encodes miR-2909 (Figure 1) thereby revealing as 
to why it is critical for HIV-1 to suppress AATF gene expression 
together with to neutralize the cellular defense-armour in the 
form of miR-2909 encoded by the AATF genome [25] in order 
to cause CD4+ lymphopenia by employing CCR5 co-receptor for 
its entry into target cells [49]. Further, HIV-1 latency has posed 
major hurdle in devising various preventive or curative measures. 
Histone deacetylase (HDAC) inhibitors have, recently, shown 
promise in reactivating HIV-1 reservoirs [50]. In this context 
also, AATF gene assumes importance because AATF is known to 
displace HDAC and recruit co-activator acetylase p300 to various 

promoters in human genome [3]. Hence HIV-1 dependent 
suppression of AATF gene may contribute to its latency as well 
as pathogenesis of AIDS. On the basis of “AATF RNome Hysteresis 
Model”, three prominent aberrations can be postulated:-

Sustained miR-2909 oscillations
Keeping in view the facts reported in Figures 2B and 2C, the 
transforming growth factor-β (TGF-β) has the inherent capacity 
to ensure sustained oscillations of miR-2909 through its ability 
to activate/deactivate NFkB in a cyclic fashion. The miR-2909 
oscillations will, in turn, ensure the cellular production of lactate 
and CCL5 in a periodic fashion (Figure 1). Lactate-dependent “NO” 
production ensures the surge in TGF-β activity which, in turn, 
keeps in check the IFN-γ expression as well as secretion of CCL5 
[42,51]. Generation of lactic acid also helps in the degradation 
of acid-labile IFN-γ which is a cytokine produced by natural 

 

Figure 2 Regulatory “Cross-talk” between AATF genome encoded AATF protein and miR-2909 involves the master-genes 
responsible for the regulation of energy metabolism, host immunity and cellular oncogenic/oncostatic activities.
A) AATF protein ensures sustained expression of miR-2909 by the activation of NFkB through its ability to induce the expression of 
Akt gene directly as well as Bmi-1 gene indirectly. Bmi-1, in turn, influences the p53 protein stability. On the other hand, miR-2909 
ensures sustained expression of genes coding for Bmi-1, AATF, UCP2 and CCL5. However, AATF induced IFN-γ expression ensures 
repression of both the genes coding for AATF and miR-2909 as well as ensuring UCP2 gene down-regulation which, in turn, is 
accompanied by the activation of NFkB responsible for another surge in the expression of genes coding for AATF and miR-2909. 
B) Up-regulation of UCP2 gene expression results in aerobic-glycolysis which, in turn, ensures sustain production of Lactate 
responsible for nitric oxide production leading to predominant Th1 immune response accompanied by higher levels of TGF-β, IgA 
class switching.
C) Activation of cellular KLF4 by the exogenous stimuli especially LPS, TNF-α, IFN-γ ensures sustained IL-17 expression and this 
phenomenon is abolished by the presence of TGF-β.
D) Deregulated miR-2909 RNomics involving KLF4 leads to sustained levels of CYLD and IL-17 gene-products which ensures cellular 
necroptosis to end in Autoimmune response. 
E) The conspicuous existence of trunctated AATF protein within cancer cells ensures suppression of tumor suppressors p21 and 
p53 through methylation of promoters. On the other hand, this truncated AATF protein ensures inhibition of p53-induced cellular 
apoptosis and autophagy thereby forces the immune system to adopt the transformed cells/tumor through a mechanism prevailing 
at the immune-privileged sites. Inhibition (denoted by  or  ). Stimulation (donated by  or  ).
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killer (NK) cells of the innate immune system and by cytotoxic T 
lymphocytes [52] as well as one of the primary mediators of both 
innate and adaptive immunity [52]. Aerobic-glycolysis induced 
by miR-2909 can also disable the immune cells by using sugar 
[53]. Interestingly, immune privileged organs are well known 
to produce TGF-β as well as lactate [54-59] and it is their this 
ability which not only protects these organs from pathogens but 
also confers these organs with the inability to reject allogenic 
transplants even though these organs are bathed with the 
warmth and nutrients of blood (the mobile-tissue). Hence miR-
2909 oscillations ensure aerobic-glycolysis as the driving energy-
source for immune privileged organs to enable them to suppress 
Th1 type and DTH responses which is accompanied by increased 
recruitment of regulatory T-cells as well as induction of IgA class-
switching.

Deregulated miR-2909 RNomics
This phenomenon depicted in Figure 2D can occur either by 
the mutation in the matured seed-sequence of miR-2909 or by 
mutation in the miR-2909 target 3’UTR region of the KLF4 mRNA 
resulting in the sustained expression of cellular KLF4 gene which, 
in turn, gives rise to sustained IL-17 production independently of 
RORγt [44] and CYLD gene expression [60]. IL-17 has the ability 
to induce cellular nitric oxide production which, in turn, can 

induce p53 gene expression [12,61] thereby again increasing 
KLF4 expression through p53 [14]. Interestingly, CYLD has been 
found to initiate programmed necrosis ”Necroptosis” which is 
non-apoptotic form of cell death that promotes the release of 
danger-associated molecular patterns (DAMPS) from necrotic 
cells to induce inflammation [62]. Recent compelling evidence 
showed that IL-17 producing cells are the major contributors to 
autoimmune disease [63]. Surge in IL-17 activity stimulates an 
enzyme called inducible nitric oxide synthesis (iNOS) to produce 
more nitric oxide that sets about destroying body tissue leading 
to autoimmune diseases [64]. Further, over-expressed KLF4 gene-
product down-regulates AATF expression which, not only has the 
ability to impair Th17 differentiation through Akt pathway [65] 
but also acts as a novel cyto-protective factor against oxidative 
cellular damage and death [26]. The salient features of the 
phenomenon (Figure 2)( are supported by the recent findings 
that reveal as to how human cells respond to high glucose or 
arsenic threat [31,66]. Further, deregulation of KLF4 expression 
also ensures restricted AATF-dependant control upon the p53-
induced cellular apoptosis and autophagy [28,67]. Hence, cellular 
deregulated miR-2909 RNomics creates a situation that favours 
autoimmune response in tissue-specific/localized manner. This 
view is in conformity with the observed deregulated blood 
cellular miR-2909 RNomics in Rheumatoid Arthritis subjects [68].

 
Figure 3 The bistable expressional-relationship between AATF mRNA and miR-2909 within human cellular AATF RNome, can be best 

described by the hysteresis loop: when AATF expression increases, the miR-2909 expression gradually increases to attain its 
highest saturated level. As and when the AATF expression drops to zero-state, there still exists remnant miR-2909 expression. 
However, when AATF expression falls to negative scale, the miR-2909 touches the lowest ebb. The rise of AATF expression again 
is accompanied by the rise in miR-2909 expression thereby completing the hysteresis loop. This hysteresis–mechanism enables 
cells, within human tissues, to decouple/couple the glycolysis from/with the aerobic-respiration in a fashion that equips these 
cells with flexible programming to read the incoming signals and accordingly calibrate the immune-response for erasing the signals 
perceived to be “Foe”. Expression level (High denoted by  and low denoted by ).
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Truncated AATF Protein
A new dimension was added by the recent finding that revealed 
the conspicuous existence of a 23 kDa truncated AATF protein 
within human cancer cells derived from different tissue origin 
[28]. This truncated AATF protein had the ability to recruit its 
unique interactome, consisting of partners such as SP1, DNMT3B 
and Par-4, to ensure repression of vital genes involved in tumor 
suppression as well as cell survival thereby defining the destiny 
of these cells to become and remain cancerous [28]. It can be 
stipulated from “AATF RNome Hysteresis Model” (Figures 2 and 
3) that truncated AATF protein, observed in the cancer cells, 
can perform similar regulatory role to that performed by TGF-β 
in immune privileged sites and thereby can force the immune 
system to “adopt” the tumor as an immune-privileged novel 
organ. However, there is fundamental difference between TGF-β 
and truncated AATF protein as far as their role in the cell cycle 
regulation and cellular apoptosis is concerned. TGF-β inhibits 
primary tumor development and growth by inducing cell cycle 
arrest and apoptosis [69]. On the other hand, the truncated AATF 
protein promotes tumor development and growth by suppressing 
genes involved in tumor-suppression and activating genes that 
promote cellular immortality and growth [28]. Keeping in view 
the established fact that cancer cells exhibit DNA methylation 
addiction for achieving immortality and these cells consume 
glucose and produce lactic-acid under aerobic-Glycolysis 
condition [53], the role of truncated AATF protein assumes 
crucial importance because this protein ensures sustained 
aerobic-glycolysis in cancer cells to secrete lactate that not only 
insulates these cells from the cytotoxic NK Cells-and CD8+T-Cells 
but also starves the cytotoxic immune-cells to death through 
deprivation of glucose [53]. Hence ubiquitous presence of this 
truncated AATF protein within cancer cells can create a situation 
that favours immune privilege coupled with unbridled growth 
and immortality. This phenomenon, exhibited by cancer cells, 
explains as to why the immune system fails to reject tumors, even 
when many tumors do express new or mutated proteins [70]. 
Immunology has evolved for the last six decades or so, to believe 
that human immune system functions by discriminating “Self” 
(defined early in life) and “nonself” (imbibed later in life), sparing 
the “Self” and attacking the “non-self”. Keeping in view the “AATF 
RNome Hysteresis Model” proposed here (Figure 3), it becomes 
pertinent to ask as to how the immune privilege is extended 
to the antigens that emerged after puberty (spermatocyte 
antigens), during pregnancy (fetus antigens), or during lactation 
(milk antigens). The answer to this question evolves from the 
findings that revealed: a) Breast milk is a significant endogenous 
source of lactic acid-bacteria as well as contains TGF-β for 
initiation of IgA production in new born infants [58,59]; b) 
Lactate acts as a fetal fuel and TGF-β has been recognized to 

be of major importance in the scar-less wound repair observed 
in fetuses [56,57]; c) Spermatocytes utilize lactate as the main 
source of energy [54] and TGF-β signaling pathway is necessary 
to maintain spermatogenesis [55]. AATF RNome exhibited 
“Hysteresis Model” provides cells, within human tissues, with 
a unique mechanism to decouple/couple the glycolysis from/
with the aerobic-respiration in a fashion that allows these cells 
to undergo cyclic-dedifferentiation for expressing variety of 
receptors having capacity to read the incoming signals as “Friend” 
or “Foe” and write a script for calibrated-response in order to 
erase the signals perceived to be “Foe” by these cells. Further, 
cyclic cellular de-differentiation can also help the normal human 
cells to secrete exosomes enriched with newly changed tissue-
proteins (emerging as a result of puberty, metamorphosis and 
aging) as well as microRNAs and even MHC-peptide complexes. 
These exosomes, having phosphatidyl-serine (PS) on their outer 
membrane leaflet, can present an “eat-me” signal leading to 
“Apoptotic Mimicry”-a phenomenon exhibited by the cancer 
cells [71] to detract Nk Cells-and CD8+T cell-mediated cytotoxicity 
[71] as well as provide food for scavenging macrophages which 
also have the ability to secrete an immunosuppressive cocktail 
consisting of IL10, TGF-β and prostaglandin E2 [71]. Hence cyclic 
cellular de-differentiation, achieved by human cells during AATF 
RNome Hysteresis cycle (Figure 3), can explain as to how immune 
system achieves tolerance towards the antigens that appear after 
puberty or while aging or during metamorphosis or on oncogenic 
transformation.

Allorecognition: Concluding Remarks
All living organisms have evolved with the inbuilt survival-
mechanism widely known as “Allorecognition phenomenon”. It 
is through this phenomenon, the organisms perceive “Faith” in their 
self (which includes friendly microbes and nutritional inputs to meet 
their energy requirements) and “Fear” from nonself (that includes 
hostile pathogens or metabolites or environmental factors having 
ability to pose stress/damage to self). Three models designated as 
self-nonself (SNS); Infectious-nonself (INS) and “Danger”, have been 
put forward so far to explain this “Allorecognition phenomenon” with 
limited/partial success in explaining various fundamental findings 
that define the functions of immune system. The “AATF RNome 
Hysteresis Model” proposed here has the inherent capacity not 
only to explain all the fundamental questions that have enveloped 
immunologists for the last six decades or so but also may be even 
more useful in defining new possibilities to understand the immune 
system in all its shades and dimensions. This “Hysteresis-Model” 
provides human tissues with flexible dynamic programming to sense 
and tailor their immune response to hostile pathogens, friendly gut 
microbes, nutritional components and heritable aberrations etc.
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