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+ The lanicelets also known

as amphioxi (singular: amph|
Xus ), consist of some 30-35
species of "fish-like" benthic
filter feeding chordates 'n th
order Amphioxiformes. They
are the modern
representatives of the
subphylum Cephalochordata L




Animalia
Chordata

-}L: Subphylum: Cephalochordata

: Class: Leptocardii
Muller, 1845

Order: Amphioxiformes
Obscure, 1886

Families

sAsymmetronidae
*Branchiostomidae
- Synonyms

Branchiostomiformes

-
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Feeding

e Their habitat preference reflects their feeding
method they only expose the front end to the
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Reproduction and
spawning

* Lancelets are gonochoric animals, i.e. having two
sexes, and reproduce via external fertilization. They
only reproduce during their spawning season, which
varies slightly between species - usually
corresponding to spring and summer months.

* All lancelets species spawn shortly after sunset,
either synchronously (e.g. Branchiostoma floridae,
about once every 2 weeks during spawning season)
or asynchronously (Branchiostoma lanceolatum,
gradual spawning through the season




* Amphioxus or lancelets have been regarded as a key
animal in understanding the origin of vertebrates. However,
the evolutionary history within this lineage remains
unexplored. As the amphioxus lineage has likely been
separated from other chordates for a very long time and
displays a marked left-right asymmetry, Its evolutionary
history is potentially helpful in better understanding
chordate and vertebrate origins. We studied the
phylogenetic relationships within the extant amphioxus
lineage based on mitochondrial genomes incorporating new
Asymmetron and Epigonichthys populations, and bosed on
previously reported nucléear transcriptomes.



Development and anatomy of
Branchiostoma floridae
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URINARY SYSTEM

Urinary system (male)

Major organs are the kidneys, Adrenal glands
4 (Testies - notshown)

the ureter and the cloaca.
Kidney

Two kidneys, each with a ureter
Renal vein

that carries the urine produced Ao

by the kidneys to the cloaca

Ureter s

where it leaves the body .

Deferent duct
Rectum

No urinary bladder in bird. Coprodaeum
Cloaca

Urodaeum

Bursa of Proctodaeum
Fabricius




AVIAN EXCRETORY
SYSTEM

o The excretory system is efficient and lightweight.
o It does not store waste liquids in a bladder.

o Instead, birds convert nitrogenous

waste to uric acid, which 1s concentrated
into a harmless
white paste.

buccal cavity

trachea

o The uric acid travels esorhasus
to the cloaca and

1s eliminated. crop —
heart -

liver

gizzard -
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Excretory System
Evolutionary Trends in Excretion

Simple >» Complex

Aquatic Worms and

Vertebrates
Invertebrates Mollusks

Use of kidneys,
ureters,and a

Release diffusion to remove

SRR Use of nephridia- tiny  Using malpighian
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A mammals, birds,
Sponges, jellyfish, Earthworm, clam, Grasshopper, ants,
Examples _ reptiles, fish,
planaria octopus bees

amphibians
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* Studies of the embryonic development of primitive
" vertebrates, such as the dogfish shark, clearly show
/. that the excretory system arises from a series of

tubules, one pair in every segment of the body
) [ between the heart and the tail. This continuous
-~ series of tubules constitutes the archinephros, the
: name implying that the kidney of the ancestral
‘\vertgbg_a{e had some such form as this. Each tubule
opens.internally to the body cavity and may, in the
Kﬁt&pﬂ » nave opened separately to the exterior;
WA vertebrates the tubules open on each




)/
¢ ¢ . Atthe posterior end of the body cavity the two

archinephric ducts unite before opening to the
exterior. Later in development, Bowman’s capsule
~,arises as a diverticulum of each tubule,

? rsubsequently becoming indented by the

\

' glomerulus. Eventually, the tubules usually lose
/, their internal openings to the body cavity. The

¢~ _most anterior tubules of the archinephros
( (gronephros) usually degenerate in the adult.

; . *'In the reptiles, birds, and mammals there is
N\ greater.separation of function, the mesonephros
' gin%e}wsively genital and the metanephros

-ng@ively urinary.
( ‘ :
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DIFFERENCE BETWEEN AVIAN AND
MAMMALIAN KIDNEY

Two types of nephron (mammalian nephron and reptilian

nephron)
Renal portal system

Uric acid (in mammals urine is made up of urea while in case

of birds it is composed of crystals of uric acid)

Post renal urine modification




SWDEVEL OPIENTAL DISORDERSOME™

‘,"l M IN HUMAR

o AVTOSOMAL DOMINANT POLYCISTIC
KIDNEY DISEASE

* ALPORT SYNDROME

* FABRY DISEASE

e
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VAltosomsl dominant
polycystic kidney disease

Screencastlfy Lite B

~ o Most common inherited kidney disease
< (prevalence of 1/500)

e Mutations in genes PKD1 or PKD?2,

- defective ciliary proteins; Polycystin1 or
Polycystin2; PKD1 mutation is worse
Symptoms: Renal failure, hypertension,
intermittent hematuria, pain,
nephrolithiasis (stones), infections (and
pyelonephritis)

Extrarenal: cysts (liver, pancreas,
ovaries); aneurysms (coronary, thoracic,
intracranial); MV prolapse; male infertility
rle Prognosis: larger kidney = worse; no

; treatments
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Alport syndrome

e X-linked, dominant or recessive (prevalence of 1/4000)
w o Mutations affecting GBM collagen type 4 (a5 chain
most common, a3 and a4 less common, not x-linked)

| o Symptoms: blood in urine (carriers have microscopic
hematuria), protein in urine; hearing loss; visual loss
(lenticonus); benign smooth muscle tumors
(leilomyomas)

e Electron microscopy: splitting of basement
membrane (lamellation) and alternating thickening
and thinning of BM

e Biopsy isn’'t always reliable; diagnose with genetic
testing




Fabry disease

X-linked, recessive (prevalence of 1/3100)
Mutations affecting enzyme a-
galactosidase A; glycosphingolipids
accumulate in cells

Renal: proteinuria; decreased eGFR; 50%
get ESRD by 50 y/o

Multisystemic symptoms: angiokeratomas
on skin of trunk and groin; corneal whorl in
the eye; diarrhea; early artherosclerotic
disease and heart failure;
pain/numbness/tingling in fingers/toes
(acroparesthesias)

Diagnose: a-galactosidase levels in men,;
genetic testing in women
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* https://youtu.be/9Rj3UGL8Ajw

e https://voutu.be/t3gBgedQKNw

* https://voutu.be/pM1CdhkpwCO




at Causes Mildew And How To Ge




