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Hepatitis D (delta) Virus
 one of the 5 major hepatotropic 

viruses

 infection only in HBsAg +

 worldwide epidemiology,                        
      15-20 millions infected,

 severe liver disease
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Infectivity: 10-6 
serum dilutions

Infectivity: 10-11 
serum dilutions







1980

Classification: Genus Deltavirus
Virion: 36 nm, enveloped (HBsAg)
Genome: 1.7 Kb RNA single-stranded, 
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denaturednative

HDV-RNA: structure



Extensive Base-Pairing

Self-cleaving of RNA

HDV RIBOZYME

•  only ribozyme encoded by a human pathogen

•  < 100 nucleotides

•  crystallized, complex three-dimensional architecture



Attachment of HDV through HBsAg
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HDV transferred to nucleus
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Replication of HDV-RNA

= genomic HDV-RNA

+ = antigenomic HDV-RNA

-

HOST 
RNA polymerase II, I, III

HDV Ribozyme

+

Cell Ligase
HDV Ribozyme?



= HBsAg

= HDV

Virion assembly

Assembly of HDV virions

nucleus

hepatocyte



Transfer

Replication

Virion Assembly

= HBsAg

nucleus

= HDV

Life cycle of HDV directed by post-translational 
modification of HDAg

Export

HDAg
Acetylation

Farnesylation

Methylation

Phosphorilation

Sumoylation



Corollaries

 HDV latency,

theoretically HDV may survive in 
the absence of HBV as helper virus

 Hepatitis D therapy,

no replicative target for antivirals



Latency of HDV 

  survival of HDV monoinfection for up to 38 
days in woodchucks

  HDV monoinfection persisting in mice for 
at least 6 weeks before conversion to 
HBV/HDV infection by HBV rescue

  in vitro and in vivo HDV survives liver 
regeneration, propagates and amplifies 
among cells, despite absence of HBV

Netter HJ, 1994

Giersch K, 2014

Giersch K, 2015



HDV: unique features 

 Smallest infectious agent in man: 1700 nt

 Circular, single stranded-negative polarity

 Infectious at 10-11 serum dilutions in HBsAg 
+                                            

  Rolling circle mechanism of replication

  Self-cleaving ribozyme

  Transcription by host-RNA polymerases



HDV: BIOLOGICAL ANALOGIES

* in helper virus coat
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HDV origin

HDV evolved from a viroid-
like RNA that captured the 
m-RNA encoding the HD-Ag 
protein 

Taylor, 2010



Cellular viral, 
subviral

Flores R et al, Seminars in liver Disease, 2012

Scale of genomic sizes, in DNA base pairs. Phage MS2, 
HDV, viroids in RNA bases 

Cellular viral, subviral

Hammerhead and HDV-like self-
cleaving ribozymes ubiquitous, 
expressed along the tree of life 
(worms, mosquitos, see urchins, 
plants…)

                                                          
                                Webb C-HT, 
2009



HDV 2016
 Infection, present and ominous 

throughout the world

 Hepatitis D, only viral liver disease in 
search of a cure

 HBV vaccination best and cheaper 
antidote

 HDV-RNA, a continuing biological 
surprise
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