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Figure 2. Model of sperm guidance and selection within the
oviduct. The fraction of spermatozoa reaching the uterus ...
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FIGURE 4. Properties and physiological roles of hyperactivation.
A: activated [left] and hyperactivated [right] flagellar shape and mo-
tility direction [arrows) displayed by spermatozoa in nomviscous ex-
perimental media. Activated spermatozoa advance showing a sym-
metric flagellar bend, while hyperactivated spermatozoa tumble in
one place and do not advance efficiently due to an asymmetric
flagellar beating pattern. B: importance of hyperactivated sperm
motility: /] To advance in highly viscoelastic fluids in the female genital
tract more effectively than activated sperm, i to detach spermato-
zoa from the isthmus reservoir and advance towards the ampulla
[site of fertilization], and #] to facilitate sperm penetration through
the cumulus matrix and the zona pellucida.



Detachment from tubal epithelium
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Figure 1 Mechaniam for (e sy m bimding and relesing from the oviduct in the bovine mode] . (a) Sperm binding is mediaed by lectin-like protein
as BSP1 present in the sperm plasma membrane that recogni s fucose contained in the annexin molecule bound to the epithelial cell membrans.
ib) Sperm binding to te ovided could be modulaed by two diflerent mechanisms that can ad al the same time. 1] Annecin present in the
orviductal fuid compste for the BSP1 binding sie present on the spenm. (b2) Fucosidase enrymes present in te oviducal fluid can remove fucose
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Reazione acrosomiale




Acrosome reaction
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TMD Fig. 6. A general mechanism for assembly of ZP domain proteins. in all ZF domain
. precursors, the ZP domain is followed by 3 C-tarminal propaptide (C TP that contains
I cytoplasmic tail a basic cleavage site (such as 3 CFCS), and EHF, and, in most cases, 3 TMD or GFI-

— = C anchor ftop panel). Precursars do not pofymerize within the cell either as a result of
l il direct interaction between the EHF and IHF or because they adopt an inactive
Precursor conformation dependent on the presence of both patches (middle left panel). C-

Terminal processing at the CFCS by 3 proprotein convertase fmiddle right panel)
I would lead to dissociation of mature proteins from the EHFP ottom left panell,
activating them for assembly into filaments and matrices foottom right panell. For

extracellular experimental details that led to this mechanism see Jovine et al. (2004).
5 @ .
e olein
N comveriase
plasma
membrane
cytoplasm

extracellular,
sSpace

Polymer



O O =

ZP2 ZP3 ZP1
(120000 M) (83000 M) (200000 M)

Fig. 1. The current model of the zona pellucida as proposed by Wassarman and redrawn from Wassarman (1988). Filaments are constructed of
repeating ZP2—ZP3 units and are cross-linked by ZP'1. Calculations of the ZP2:ZP3 ratio using recent sequence data confirm that it is close o
1:1. Although the model is consistent with experimental observations, formal proof that the zona pellucida is constructed in this way is still
lacking. It is unclear whether ZP1 binding sites are present on every ZP2-ZP3 dimer and, if so, how ZI1 cross-links are actually distribuked.



MAMMALIAN SPERM ACROSOME REACTION
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ZP3 stimulates several signal-transducing components in sperm,
including: G proteins, 1P3 and 1P3 receptors, phospholipase C,
voltage sensitive calcium channels,

*Activates G proteins (Gil, Gi2, Gg/11)
*Depolarizes plasma membrane (-60 to -30 mV)
*Increases infracellular pH (by 0.3 units)

*Increases intracellular [calcium] (from 150 to 400 nM)
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Figure 5 Progesterone (P,) levels close to the
fertilization location and its eflect on sperm.

(Al Low Py levels acting like a chemoattractant
driving the sperm toward the cocyte. (B) High Py
levek seceted by cumulus cellk induce acosome
feaction,



Membrane depolarization
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Calcium peack
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