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Abstract 
The Spike S/Basigin (BSG) interaction, validated in 2020, has since been called 
putative, postulated, and controversial. Two widely referenced articles have 
been largely responsible for this. The data presented here demonstrate that 
the exclusion of this interaction that these articles purport to show is due to 
an inappropriate binding affinity reference value. Spike S/BSG binding avidi-
ty is admittedly weaker than that of RH5 (falciparum epitope)/BSG by oligo-
meric methods, but one cannot then exclude its existence by using a mono-
meric binding affinity value. Additional clinical and laboratory support for 
this Spike S/BSG interaction is presented, including the obesity paradox and 
thrombotic microangiopathy (TMA). Furthermore, BSG is up-regulated in 
those with comorbidities, something not considered in these two articles. 
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1. Introduction 

There has been an abundance of articles underscoring ACE2 receptors as the 
entry point for SARS CoV2 (SARS2). Other possible receptors for entry have 
been suggested by some but deemed insignificant by others. This has signifi-
cantly impeded progress for discovery on the pathogenesis of Covid-19 to the 
detriment of many. Basigin (BSG) also known as cluster of differentiation 147 
(CD147) and extracellular mixed metalloproteinase inducer (EMMPRIN) is at 
the top of this “deemed insignificant” receptor list. Two articles in particular [1] 
[2] are most persuasive in this regard. Comparison with entry and symptoms of 
SARS (SARS1) is elucidating.  
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2. Discussion 
2.1. Contrarian Articles 

In 2021 two well written peer reviewed articles appeared purporting to show no 
evidence of interaction between the SARS2 spike protein S and basigin or CD147 
[1] [2]. These flew in the face of a Dec 2020 Chinese article reporting this as a 
novel route for SARS-CoV2 infection [3]. The two articles in question did not 
determine any binding affinities—not between RH5 (reticulocyte binding homo-
log 5, PfRh5, P. falciparum epitope) and basigin and not between Spike S and ba-
sigin. Kd (equilibrium dissociation constant equals 1/binding affinity) values for 
RH5/basigin binding in general vary significantly. Monomeric binding affinity is 
weak (larger Kd), whereas oligomeric binding avidity is stronger (smaller Kd). 
These two articles convincingly demonstrated that the oligomeric binding affinity 
between RH5 and basigin was stronger than that between Spike S and basigin, 
reportedly 185 nM [3]. The monomeric Kd for Spike S/basigin has not been re-
ported. The Oxford study employed trimers [1], whereas the Cambridge study 
employed tetramers [2], and the Chinese study employed dimers [3]. However, in 
order to support their claim of no interaction Kd’s of 1.1 μM [4] and 1.3 μM [5] 
were selected respectively. These monomeric Kd values were determined years 
earlier in the same respective labs (2011 Cambridge, 2014 Oxford). A 2014 Aus-
tralian study, ignored by the Oxford and Cambridge articles, reported the oligo-
meric binding avidity of RH5/basigin to be 43.4 nM [6], as shown in Figure 1. 

2.2. Monomeric/Oligomeric Issue 

This monomeric/oligomeric issue is aptly demonstrated by comparing two stu-
dies. The above referenced 2014 Australian study of RH5/basigin binding used 
oligomers. On the other hand another 2013 Cambridge study [7] determined the 
RH5/basigin Kd to be 800 nM (stronger affinity than the 1.0 μM Kd but weaker 
than the 43.4 nM Kd). By using the association and dissociation rate constants 
and the formula for half life in that article (Figure 2) [6], one can show that the 
half life of RH5 was 2.8 seconds. This clearly indicates that the 800 nM Kd (and  
 

 
Figure 1. Oligomeric Kd for RH5/basigin [6]. 
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Figure 2. TACE produces TNF-α and upregulates IL-6. Both are adverse prognosticators) 
[8]. 
 
the 1.1 μM, 1.3 μM Kd’s) was monomerically determined. In the exchange be-
tween the editors and authors during peer review of the Australian study on this 
discrepancy (1.1 μM, 1.3 μM v 43.4 nM), they mutually agreed that oligomeric 
forms enhanced binding and produced the smaller Kd1. In October 2020 a joint 
Cambridge and Oxford study suggested the Kd of RH5/basigin to be 80 nM us-
ing pentamers [9]. In that study the binding of RH5 to the BSG receptor was 
blocked by 10C8 monoclonal antibodies (against an epitope within RH5 domain). 

2.3. SARS1 Connection 

There is additional clinical, laboratory, and physiologic support for the interac-
tion of CD147 with the spike protein S (SARS2) versus CD147 with the nucleo-
capsid protein N (SARS1), including comorbidity susceptibility, small vessel 
thrombosis, ABO preferences, organ involvement discrepancies, efficacious thera-
pies, and erythrocyte indices (RDW or red cell distribution width) [10]. SARS1 
and SARS2 both utilize the ACE2 receptors for entry. Yet obesity is protective 
for SARS1 [11] but a strong risk factor for SARS2 and falciparum malaria [12]. 
SARS1 required cyclophilin (CypA) in addition to protein N for CD147 re-
ceptor entry [13]. CypA, critical for entry, is up-regulated via angiotensin II 
and AT2Rs [14]. But obesity due to a high fat diet exhibits low AT2R activity 
[15], i.e., lower CypA, and is thereby protective for SARS1. How then does ob-
esity become a risk factor for SARS2 unless its CD147 epitope doesn’t utilize the  

 

 

1Exchange between authors [6] and editors (Point #2). 
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Figure 3. TNF-α inhibits α-mannosidase [22], i.e., high mannose glycans are enhanced. 
High mannose glycans bind only to pro-inflammatory CD16+ natural killer monocytes 
[22]. 

 
nucleocapsid protein N/CypA but the Spike protein S for entry? Might the re-
markable efficacy of meplazumab, a humanized anti-CD147 antibody, for Covid 
pneumonia [16] point to a significant role for CD147 in SARS2 cellular entry? 
Interestingly P. falciparum provides its own exogenous source of CypA, bypass-
ing the need for any AT2R activity [17]. These observations explain the obesity 
risk factor for malaria and SARS2. D-dimers are indicative of severity for SARS2 
and falciparum malaria but not SARS1 [18] [19]. 

SARS1 and SARS2 can both culminate in ARDS. However, the obesity para-
dox and the prevalence of TMA seem more akin to falciparum malaria than 
SARS1. 

2.4. Implications 

Unfortunately this Spike S/BSG interaction has dire consequences for those with 
comorbidities. Destruction of ACE2 receptor bearing cells by SARS2 increases 
ACE/ACE2. The increased angiotensin II via AT1Rs activates ADAM17 (A Dis-
integrin and A Metalloproteinase 17) also known as TACE (Tumor necrosis 
factor Alpha Converting Enzyme) and up-regulates TNF-α and IL6 (interleukin 
6), as shown in Figure 2, the two most prominent cytokines for the obese, the 
elderly and those with comorbidities [10]. IL6 upregulates CD147 receptors [20] 
and TNF-α up-regulates high mannose glycans (sugars), as shown in Figure 3, 
on the host CD147 receptors and S spike epitopes (of viral or vaccine origin), 
which are heavily glycosylated [21] [22]. Circulating lectins bind these glycans 
and initiate the complement and clotting cascades via mannose binding lectins 
(MBLs) and the lectin complement pathway (LCP) [23] [24]. This up-regulation 
further challenges the credibility of these two studies done on normal mamma-
lian cells or the equivalent.  

3. Conclusion 

In summary, both articles used oligomeric methodology to demonstrate that 
Rh5/BSG binding exceeds that of Spike S/BSG. But they then used monomeri-
cally derived Kds (1100 nM 2011 [4], 1300 nM 2014 [5]) to validate the exclusion 
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of any Spike S/BSG interaction, despite a joint 2020 Cambridge and Oxford 
study that yielded the 80 nM oligomeric Kd [9]. If the proper oligomerically de-
termined 43.4 nM [6] or 80 nM Kd were employed, this negative threshold 
would have been insufficiently sensitive to detect the Spike S/BSG binding. Fur-
thermore the obesity paradox and TMA in SARS2/malaria versus SARS1 clini-
cally support the above interpretation. Elevated D-dimer levels provide addi-
tional laboratory support. One can only speculate on the role CD147 or BSG 
might play in this frequently encountered abnormal lab value (D-dimer) seen 
post vaccination [25], not to mention the less frequent endothelitis and clinical 
thrombosis in Covid 19 (SARS2), naturally acquired or otherwise. Thus it seems 
that the 2020 article by Wang et al. [3] should no longer be considered putative, 
postulated, or controversial. 
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