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• Varanus komodoensis
• Native to Komodo island in Indonisia

• the largest living lizard in the world. 
• weigh about 70 kg, and 3m length

• Unique cardiopulmonary physiology
• Well-developed ventricular septa resulting 

in functionally divided heart

• Hunting Skills
• Run fast (up to 20km/h).
• Have long, forked tongue to sample the air
• can see objects as far away as 300 meters
• Toxic bite?

Facts About: Komodo dragon



Interesting facts: Komodo dragon

• Positive selection across 4 
genes responsible for blood 
clotting regulation (MRVI1,
RASGRP1, LCP2, CD63).

• Saliva of komodo dragons 
contains anticoagulants, 
which aid hunting (Once 
bleeding starts, it doesn’t stop)



Komodo dragon’s Genome

Number of 
Chromosomes : 

40 (2n)

Genome Size: 1.89 Gb

Source of Sample: Blood

Sequencing Method: Illumina (Short reads)/ PacBio and Oxford 
Nanopore (Long range)

Sequencing Strategy: Whole genome shotgun

Assembly method: De novo

Contig N50: 95 Kb

%GC: 44.04%



PacBio??

- it doesn’t require clonal amplification of 

DNA – it sequences single molecules. 

- while it is a form of ‘sequencing by 

synthesis’, it operates in real-time rather 

than incorporating a single base (or type 

of base) at a time.

- The optical system is essentially taking a 

movie as the polymerase incorporates 

fluorescent nucleotides. 

PacBio calls their technology SMRT Sequencing
(single molecule, real-time)



Advantages: 
1. The reads are quite fast, with runs generally lasting from 30 minutes to three 

hours (rather than days).

2. The reads are substantially longer than most other commercially available 

sequencing platforms.

3. The movie captures information about the rate of nucleotide incorporation, 

which can be used to determine the modification status of the template 

nucleotide.

PacBio??



Think about this question:

• 1 similarity between PacBio and
Pyrosequencing?

• 1 similarity between PacBio and Illumina?

• 1 similarity between PacBio and Nanopore?

• 1 difference between PacBio and Sanger 

Sequencing?





• Pinta giant tortoise (Chelonoidis abingdonii)

• World largest tortoise.
• Size: 1.2 meters 
• Weight: 215 Kg

• Longest living of all vertebrate.
• Average: 100 years

• Pinta giant tortoise is about to extinct.

• They can survive up to a year without eating 
or drinking

Facts About: Tortoise



Interesting facts: Tortoise

• They found:

1. Important gene for the defense

against pathogens and cancer.

2. A Gene that regulate the strength 

of DNA repair mechanism.

3. Coding region of IGF2R.



Number of 
Chromosomes : 

28-66

Genome Size: 2.3 Gb

Source of Sample: Blood

Sequencing Method: Illumina and PacBio.

Sequencing Strategy: Whole genome sequencing.

Assembly method: AllPaths algorithm.

Contig N50: 74 Kb

Scaffold N50: 1.27 Mb

Tortoise Genome





Facts About: Crocodile

• Species:
• Indian gharial(Gavialis gangeticus)
• saltwater crocodile(Crocodylus porosus)
• Alligator (Alligator mississippiensis)

• Distribution:
• Crocodiles in the wild are found all over the world 
while alligators are only found in the US and China.

• Characteristics:
• Like other reptiles, crocodiles are cold-blooded. 
• Some species can weigh over 1200 kg (2600 lb) and live for longer than 60 years .
• Crocodiles release heat through their mouths rather than through sweat glands.
• Saltwater crocodiles have the strongest bite
• largest species of crocodiles is saltwater crocodile 



• Hunting and Diet:

Crocodiles eat a variety of fish, birds and other animals.

Most of the young crocodiles are eaten in their first year of life – by other 

predators like lizards, other crocodiles, hyenas, and even fish.

Facts About: Crocodile



Interesting facts: Crocodile

u Crocodiles carry their babies to the
water in there mouth. Baby crocodiles
can make noises from inside their eggs
before they hatch. The mother can hear
their voices, then digs up the eggs from
the sand, and takes the hatchlings to
the water.

u Despite being classified as “reptiles”,
crocodiles (and all crocodilians,
including alligators) are more closely
related to dinosaurs and birds (which
are actually Avian dinosaurs) than to
most animals classified as reptiles.



• “crocodile bird” does not clean 
crocodile’s teeth. No bird clean 
crocodile teeth. This is a pure 
myth.

• Crocodiles are not dumb. 
While the brain of a crocodilian 
is fairly small, it is capable of 
greater learning than most 
reptiles.

Myths!!



Crocodile’s Genome

Number of 
Chromosomes : 

16 pairs, except Crocodylus its 17 piars

Genome Size: ØAmerican alligator             2,174.3 Mb
ØSaltwater crocodile            2,123.5 Mb
ØIndian gharial                     2,882.7 Mb

Source of Sample: Blood, Except Crocodylus (Multiple tissues)

Sequencing Method: Illumina

Sequencing Strategy: Whole genome shotgun

Assembly method: AllPaths-LG, 
Except for Gavialis SOAP De novo v2.04

Scaffold N50: Ø American alligator             509.0 kb
Ø Saltwater crocodile            205.0 kb
Ø Indian gharial                     127.6 Kb





Facts About The Species: LizardFacts About: Lizard

• Size:
• Female : about 5 inches
• Male: about 8 inches

• Distribution:
• native to North America, where 

it is found mainly 
in subtropical south-eastern 
parts of the continent

• Diet:
• Feed on small insects

https://en.wikipedia.org/wiki/North_America
https://en.wikipedia.org/wiki/Subtropical


• Characteristics:

• Green anole lizard female 
will lay one egg every two 
weeks during breeding 
season. She may lay up to 
15-18 eggs during the 
summer

• Green anole lizard male try 
to attract the female!

Facts About: Lizard 



• Characteristics: (Cont.)

• Green anole lizard is a mood

Facts About: Lizard 



• Characteristics: (Cont.)

• Dead??

Facts About: Lizard 



Interesting facts: Lizard

Synteny  



Interesting facts: Lizard

GC content is unusual! 



Interesting facts: Lizard

rapid evolution of egg protein genes 



Lizard’s Genome

Number of 
Chromosomes : 

18, six pairs of large macrochromosomes and 12 
pairs of small microchromosomes

Genome Size: 1.78 Gb

Source of Sample: Blood, tissues

Sequencing Method: sanger sequencing

Sequencing Strategy: female = Whole Genome Shotgun sequencing  + 
male = BAC clone sequencing 

Assembly method: software package Arachne 2.0

Contig N50: 79.9 Kb

%GC 40.3%





• King Cobra 
(Ophiophagus hannah)

• Characteristics:
• It’s the longest Venomous snake
• In contrast with the platypus venom 

that is driven by sexual selection 
used for male-male combats.

• Hunting Skills:
• Cobra snake uses a venomous 

cocktail that quickly shuts down 
nervous systems and paralyzes their 
prey when they bite them

Facts About: Snake



Venomous or Non-Venomous Snakes

Facts About: Snake

Snakes venom system regulatory components evolved from a pencreatic origin

King Cobra

Burmese Python

Venom toxin genes were co-opted by distinct genomic mechanisms

Duplication of venom expressed genes in advanced snakes



Interesting facts: Snake

• The existence of the Hox gene 
clusters (responsible for the 
development of limbs, neck 
and the trunk ) in the snakes 
prove the theory that they 
evolved from lizard ( tetrapod 
reptile )

A fossil of a four legged snakes was 
discovered in Brazil



Snake's Genome

Number of 
Chromosomes : 

36

Genome Size: 1.36 – 1.59 Gb

Source of Sample: Blood

Sequencing Method: Illumina

Sequencing Strategy: Whole genome shotgun

Assembly method: De novo

Contig N50: 3.98 Kb

Scaffold N50 226 Kb



Assembly (Cont.)General Comparison

#Chromo
somes 

Genome size Contig 
N50

Scaffold N50 Coverage

Komodo 40 1.89 Gb 95 kb 29 Mb 10x

Crocodile 32 except
Crocodylus
34

ØAmerican alligator             
2,174.3 Mb
ØSaltwater crocodile            
2,123.5 Mb
ØIndian gharial                     
2,882.7 Mb

Ø American alligator             
509.0 kb
ØSaltwater crocodile            
205.0 kb
Ø Indian gharial                     
127.6 Kb

5.5x - 88x

21 - 90x

50x –170x

Lizard 36 1.78 Gb 79.9 Kb 4 Mb 7.10x

Tortoise 28-66 2.3 Gb 74 Kb 1.27 Mb

Snake 36 1.36 – 1.59 Gb 3.98 Kb 226 Kb
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