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Kingdom : Animalia
Subkingdom : Metazoa
Phylum : Chordata
Subphylum : Vertebrata
Class : Mammalia
Order : Rodentia
Suborder : Myomorpha
Family : Muridae
Subfamily : Murinae
Genus : Mus
Species : musculus
Subspecies : domesticus
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KINGDOM MONERA
* Unicellular
+ Don't have nucleus and organelles, except ribosome
+ Have cell wall
+ Can make photosynthesis, but not all of them
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Monera bacteria, blue-green algae (cyanobacteria), and spirochetes
Protista protozoans and algae of various types

Fungi funguses, molds, mushrooms, yeasts, mildews, and smuts
Plantae (plants) mosses, ferns, woody and non-woody flowering plants
Animalia (animals) sponges, wormes, insects, fish, amphibians, reptiles, birds, and mammals
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How animals are classified
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Groups of individuals with more or less similar combinations of sequences of purine and pyrimidine bases in their
macromolecules of DNA and with a system of operators and repressors leading to the biosynthesis of similar amino acid
sequences.
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Willow flycatcher (left) and Alder flycatcher (right). Gray tree frog (top) and Cope’s gray
Photo: Powdermill Nature Reserve tree frog (bottom). Photos: Courtesy of
Wikipedia and Encyclopedia of Life
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A—Metaphase chromosomes of male or female Drosophila virilis
virilis. B—Metaphase chromosomes of female Drosophila virilis
americang. C—Metaphase chromosomes of male Drosophila virilss

EMIEricang.
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Chromosome Morphology
Chromosomes can be distinguished on the basis
of size and the relative locauon of centromeres.
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Line of precipitation
(precipitation arc )

Ag3

Ag4

Agar gel

identity

non-identity

non - identity

partial identity

Fig. 4-5 Diagrammatic representations of the double diffusion technique (a) Ouchter-

lony plate with antibody (Ab) and antigens (Agl-4)in wells. (b) precipitation arcs forming
where the diffusing antibody and antigens meet at optimal concentrations, (¢) OQuchterlony

spectrum showing the three main types ol information derivable.
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FAUNA OF SAUDI ARABIA 5 1983

No teeth in jaws Cyprinidae
Teeth I JRAWS coceucieiiiocoauisemmsanaasommmionssssssnssssanemssanssseesssssesssssatesessuersasassessasseeessonsssstasnssascasassens
Several ossified dorsal and anal spines Cichlidae
No ossified dorsal Or anal SPINES .....cccuieirierrerrreeriaes e sse s eesans i s s s assa s as st ts st s s
Anal fin forming a gonopodium in males, teeth in jaws conical Poeciliidae
No gonopodium, jaw teeth tricuspi Cyprinodontidae

Only Cyprinidae and Cyprinodontidae will be described below.

Fam. Cyprinidae
Key to the genera

Mental disc present on ventral surface of the head Garra
No mental disc

Lower lip covered with sharp-edged horny sheath, 7 branched anal fin rays Cyprinion
No horny sheath on lower lip

Barbels present, less than 7 branched anal rays Barbus
No barbels, more than 10 branched anal rays Acanthobrama

The genus Acanthobrama is not described here as there was no material from Arabia
available.

‘/,5\ &N e.?.{
Gen. Barbus Cu'_gi’er, 1817 f‘

—

Key to the species

Anal fin with 5 branched rays B.arabicus
Anal fin with 6 branched rays

One pair of barbels B. apoensis
Two Pairs Of DArbDels co i
Dorsal fin with 10 branched rays B. canis

Dorsal fin with 7-9 branched rays B. exulatus

Barbus canis is not included in the descriptions as it is not native to Arabia (see above).

577
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A ganall 5 2 speinall Gadll ()85 TR il JLERY) ol a) b dalal) axsind O

X y
20 5

11 15

15 14

10 17

17 8

19 9

a one-sample t-test (to test the mean of a single group against a hypothesized mean);

The t-value is 1.57027. The p-value is .073713. The result is significant at p< .05

a two-sample t-test (to compare the means for two groups); or

The t-value is 1.57027. The p-value is .147425. The result is significant at p <.05

a paired t-test (to check how the mean from the same group changes after some intervention).



Population Mean (p):

Population Variance (o2

Sample Mean (
Sample Size (N

)
(M):
(N):

—
—
—
—

Chi-square(N=30-

g5l =G &) =B w==C
Spl 7 14
SP2 23 16

The Fisher exact test statistic value is 0.1033. The result is not
significant at p > .05.

/-test-

Sample Size (N):

Z Score Calculations

Significance Level:

0.01

0.05

0.10

One-tailed or two-tailed hypothesis?:

One-tailed

Two-tailed

The value of Z is =5.27046. The value of p is <.00001. The result is significant at p < .05.

Reset | Calculate Z Score
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Distance Matrix -2

(=) I () 5 5
A 15 12
B 14 10
C 20 10
d 14 12
E 13 9
F 16 14
DM = /(15 — 14)2 + (12 — 10)2 ‘BsAn4dkl a L
o) PRV P ER kY DM = /(12 + (2)2
DM = 1+ 4
DM = JV5=22 )
PRl sl (w483 Je 3l 5 Distance Matrix ... alaaiuls Jgaall JuSIo o
Group A B C D E F
A 0 2.2
B o)
C 0)
D 0
E o)
F o)
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l Monophyletic group Polyphyletic group Paraphyletic group

taxon that includes most taxon having species derived taxon thatincludes common
recent common ancestorand from more than one common ancestor but not all its
all its descendents ancestor descendents
species are genetically closely  species are not genetically species different and can be
related and identified by its closely related but have identified by its morphology
morphology similar environments
TAXON 1 TAXON 2 TAXON 3
(monophyletic) (polyphyletic) (paraphyletic)
D E G H J K O E G H J K D E G H J K
c \/' | Cc \/F | C \/F 1
- \/ = \/ ~
- £ A
(a) (b) (c)

michele@library.health.ufl.e Phylogenetics Resources



[ IMonophyly
[ JParaphyly
B Polyphyly

Tetrapoda

Vertebrata
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Linking Classification and Phylogeny

Phylogenetic (cladistic) classification reflects evolutionary history

The only objective form of classification - organisms share a true evolutionary history
regardless of our arbitrary decisions of how to classify them

S Order Family Genus Species
Classification Phylogeny :
fas ] —  W— Panthera
Family £ ——— (leopard)
< © Y Genus 4
e p Taxidea
- Genus | R W : taxus -‘”
Family o g o _J ; (Amenican
pom—— L badger)
:’_‘cm ' Genus g - :.tmnm
Lot — uropean
 Genus | R otter)
 Family : o
o & ! latrans
e . ' - __g (coyote) )
Family B o Canis
— NGenus | fupus .
Retaeadl (gray woin) & -

Ashok Verma



https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Ashok+Verma&search-alias=stripbooks

A phylogenetic tree represents a hypothesis about evolutionary relationships

Each branch point
represents the
divergence of two
species

A rooted tree includes
a branch to represent
the last commaon
ancestor of all taxa in
the tree

Each branch point
represents the
divergence of two
species

Branch poink:
Taxon A
"'-.
N -
. (=iF]
., Taxon C
[ Taxon D
ANC - [ . Taman E
LINEAGE - Taxon F
b 1 ml
, Taxon G oavom |
This branch point This branch polnt forms a
represents the pofytomy- an unresolved
COEMITLSN ancestior of patiern of divergence.
Rana A-G.

A polytomy is a branch

from which more than

two groups emerge

Ashok Verma

Sister taxa are groups that
share an immediate
COMMOon ancestor

A basal taxon diverges
early in the history of a
group and originates near
the common ancestor of the
group


https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Ashok+Verma&search-alias=stripbooks

$fCladistic ¢! om GA 4 e o
(Cladogram- Phylogram- chronogram)

N = L - = o -

j\ a8 ol Jia Y Lee 5 48 d\}b\ u\ ad Helay e ate Wl gad Cladogram e\ﬁjANSX\ b Jia e
) Jia Y Adalall baie 5 (pailiadll yadl ol laddl)

ot Hlaea &= SRR Ry &JJS d\j.La\ ld Y Bl oA phylogram e‘ﬁjj:‘w bi Jig e
ailasl

\.@_cj)ad\jk\d%w@a\jd&muﬂjﬂmgymﬂowﬁ Chronograme\ﬁjjjﬂ\ °



Parts of a phylogenetic tree

(g R=F=L =1

el e \
= pemCi s
\ Clade
SpaCies B

e i AT
- e e [
) O
e T I
(g ==

smEaeciarn F

TSI

bBranch

R. Tennant, Ph.D., M.L.I.S.



Scaled Branches
Speciaes A
Species B

Species A
Species B
Species C

Specias O
Speacias D

Specikes E

g One Unit

Unscaled Branches
Species A

[:EpﬂﬂiﬂE Ay

Species B Species B

Root Species O Root Species C
Species D Species D
Speacias E

Species E

Vishakha Raina, 2019
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Cladistic methods (Willi Hennig 1966) g &l 4ay yaj>
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Cladogram outgroup
Example
‘ Taxon 1
roo
\A
bk /B Taxon 2 Ingroup

O = internal node C [ «» terminal node
(ancestor) Taxon 3 (tip)
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Cladogram s_saill & il e JUa 3

o spmal O Y Y Yy
bl S O O Y v
g i < v < Y
G 8 G O O
Dendrogram
m::e: ] remeaes — rayfinned fish
Ray-finned fisnes <l - lungfish
Grathostomata Costacarith - — salamander
Osteichthyes I_ ::::::m : Y f r og
Sarc o Salamanders Amphibians ﬁg ; turtl e
opterys l_ e o . 3\ o \ k
i - . — Shake
T Tuatara F'" \ : ] a
Hoe— Lizards and snakes | Reptiles 4 - b~ \( — l 124 rd
G
;r:odﬂkans * - L bird ] b
B Monotremes / 2 ~ L Crocodile
T 42 D mammal

(https://en.wikipedia.org/wiki/Dendrogram) Sister group?
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https://theconversation.com/animals-in-research-drosophila-the-fruit-fly-13571

Hierstraete Andy fversion § 0401 A3 =Fage 17 -

A A 4L T T

I [T I

ACTGAACGTAACGC

AATGAARRGAATCGC
ACTGEGTAGGAATCGC

ACTGAACGTAACGC
T T
I [*
C G A C

ACTGAACGTAACGC

Figure 20: Two homologous DINA sequences which descended from an ancestral sequence and
accumulated mutations since their divergence from each other. Note that although 12 mutations
have accumulated, differences can be detected at only three nucleotide sites. (from Fundamentals
of Molecular Evolution, Wen-Hsmung L1 and Dan Graur, 1991)
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Jukes-Cantor genetic distances(Insilicase)- 4
Number of changes 52
Length of sequences 5000

(Calculate)
Genetic distance: 0.0105
Variance of genetic distance: 0.000002
where K is the genetic distance and d is the number of observed substitutions divided by the sequence length.
2s 25
- | 5 [T — S—
iS¢ 1.slh
I S Mt S
1}
a8y ir——y l l
= [ S 3 4 2 o5¢ —
4 G 5 3 1 2

(Online Hierarchical Clustering Calculator - Welcome to)

K——>In(l—=d
= —zIn( = )

1,2 1,3 2.1 3,4 2,4 1,5 1,4

where Kis the genetic distance and dis the number of
observed substitutions divided by the sequence length.

2l | e g i Y1 b oMo ) eyl @b s Ladiias Jsaad) JaSH (3) g



Output
I
I0am
0
| |
1,34 |
3 |
|
| | |
1.5,2.3 | |
] | I
| |
| i | |
L8 | | |
] | | |
| | |
| | | | |
1.2 | | | |
| | | | |
| | | |

| | ] | | |
1,2 1.0 i .2 3 “sr
A ' ] ' < .

https://people.revoledu.com/kardi/tutorial/Clustering/Online-Hierarchical-Clustering.html



https://people.revoledu.com/kardi/tutorial/Clustering/Online-Hierarchical-Clustering.html

100

100

67.1

56.2

56.2

56.2 iI(Pi'121!15_#L_in’descens

56.2 L300 4004604 A, Jongipinis

36.2 100 KY244136_A._Jongipinnis

10 KY244129 A, longipinnis

100 KY244125_A. longipinnis
100 KY244123 A, _longipinnis

100

594

100

KY244122 A, _longipinnis
100

9.8

K994699 A, stenotaeniatus
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