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Pro tein syn the sis uti lizes a sig nif i cant por tion of the cell’s
avail able re sources. In the face of un fa vour able con di tions, 
spe cial ized mech a nisms come into play to re duce the over -
all costly pro tein syn the sis. Sev eral ri bo some-as so ci ated
fac tors play a role in this reg u la tion in bac te ria. Some in -
duce an in ac tive, hi ber nat ing state in the ri bo some, form ing 
70S mono mers (such as RaiA) [1] or 100S dimers (RMF
and HPF) [2-4]. Other fac tors hin der trans la tion at var i ous
stages in the trans la tion cy cle act ing as anti-as so ci a tion fac -
tors not al low ing the for ma tion of 70S ri bo some (such as
RsfS) [5]. There fore, ri bo some dimerization and anti-as so -
ci a tion are im por tant reg u la tory events to in ac ti vate the
pro tein syn the sis in bac te ria and en able their sur vival un der 
var i ous stress con di tions.

While the hi ber na tion and anti-as so ci a tion mech a nisms 
have been ex ten sively stud ied in var i ous bac te rial spe cies,
the ri bo somal re sponse to ad verse con di tions caus ing
growth ar rest is not well un der stood in archaea and euka -
ryotes. 

Here, we de scribe the first sin gle par ti cle cryo-elec tron
mi cros copy struc tures of archaeal 30S dimers bound to a
novel archaeal ri bo some dimerization fac tor (aRDF) [6].
The over all ar range ment of the 30S-30S dimer ex hib its a
head-to-body ori en ta tion con nected by two homodimers of 
aRDF. aRDF forms a di rect in ter ac tion with the L41e ri bo -
somal pro tein, a key player in the es tab lish ment of a ri bo -
somal bridge dur ing sub unit as so ci a tion. There fore, the
bind ing mode of aRDF il lus trates its anti-as so ci a tion ca pa -
bil ity, pre vent ing the for ma tion of archaeal 70S ri bo somes. 
Thus, the com pre hen sive struc tural ar chi tec ture of aRDF-
 me di ated 30S sub unit dimerization pro vides un prec e -

dented in sights into the mech a nism of ri bo some shut down
in archaea.
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Tick-borne en ceph a li tis vi rus (TBEV) is an en vel oped vi rus be -

long ing to the fam ily Flaviviridae, which causes se vere dis -
ease of cen tral ner vous sys tem in hu mans. The smooth
virion sur face is cov ered by en ve lope pro teins (E-pro tein),
that are to gether with the mem brane pro teins (M-pro tein)
an chored in the vi rus lipid bilayer. The im ma ture, non-in -
fec tious vi rus goes through a mat u ra tion phase dur ing the
vi ral life cy cle. Proteolytic cleav age of prM and a sig nif i -
cant re ar range ment of the en ve lope pro teins on the vi ral
sur face are two as pects of this pro cess.

We iso lated im ma ture TBEV par ti cles from in fected
tis sue cul ture cells and vi su al ized them us ing cryo-elec tron
mi cros copy in or der to de ter mine their struc ture. The
E-pro tein-prM-pro tein com plex forms the “spiky” sur face
of the im ma ture par ti cles. Weused cryo-elec tron to mog ra -

phy and sin gle-par ti cle anal y sis to show that the TBEV im -
ma ture par ti cles are asym met ric. De fects in duced dur ing
im ma ture par ti cle as sem bly fre quently dis turb the sym met -
ric, icosahedral struc ture of the E-pro tein-prM-pro tein
spikes on the par ti cle sur face. How ever, these ir reg u lar i ties 
do not hin der the sub se quent mat u ra tion pro cess and pro -
duce ma ture par ti cles with va cant patches in the “her ring
bone” struc ture of the ma ture vi ral sur face

The find ings shed ad di tional light on the vi ral as sem bly
and mat u ra tion pro cess, which may be the sub ject of fu ture
an ti vi ral med i ca tion de vel op ment.
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The N-ter mi nal ma trix do main (MA) of the HIV-1 Gag
polyprotein tar gets and re cruits Gag to the plasma mem -
brane of vi rus pro duc ing cells. Af ter vi rus bud ding, Gag is
cleaved by the vi ral pro te ase into its in di vid ual do mains,
trig ger ing the mor pho log i cal trans for ma tion of the non-in -
fec tious im ma ture vi rus into its in fec tious ma ture form. We 
have shown re cently that upon mat u ra tion MA re ar ranges
its lat tice and re cruits a co-fac tor into a side bind ing pocket
in the MA do main. How ever, the rel a tively low res o lu tion

of the re con struc tions pre vented a pre cise de scrip tion of
MA-MA in ter ac tions and of the bind ing pocket. Here we
pres ent high-res o lu tion in situ struc tures of the wild-type
ma ture MA lat tice and of an im ma ture-like MA lat tice
formed by a MA point mu tant. These struc tures pro vide
novel in sights into how the MA do main binds and clus ters
lipids dur ing Gag as sem bly and mat u ra tion. We also pres -
ent ex per i men tal data to wards de ter min ing how MA mat u -
ra tion is con trolled and triggered.
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The glob ally dis trib uted ma rine alga Emiliania huxleyi has
cool ing ef fect on the Earth’s cli mate. The pop u la tion den -
sity of E. huxleyi is re stricted by Nucleocytoviricota vi -
ruses, in clud ing E. huxleyi vi rus 201 (EhV-201). De spite
the im pact of E. huxleyi vi ruses on the cli mate, there is lim -
ited in for ma tion about their struc ture and rep li ca tion. Here
we show that the dsDNA ge nome in side the EhV-201
virion is pro tected by an in ner mem brane, capsid, and outer 
mem brane. EhV-201 virions in fect E. huxleyi by us ing
their five fold ver ti ces to bind to and fuse the vi rus’ in ner

mem brane with the cell plasma mem brane. Prog eny virions 
as sem ble in the cy to plasm at the sur face of endoplasmic re -
tic u lum-de rived mem brane seg ments. Ge nome pack ag ing
ini ti ates syn chro nously with the capsid as sem bly and com -
pletes through an ap er ture in the form ing capsid. The ge -
nome-filled capsids ac quire an outer mem brane by bud ding 
into intracellular ves i cles. EhV-201 in fec tion in duces a
loss of sur face pro tec tive lay ers from E. huxleyi cells,
which en ables the con tin u ous re lease of virions by
exocytosis.
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