Genetics screening of

thalassemia HBB genes




Infroduction

» The term thalassemia is gotten from the

Greek, Thalassa (ocean) and haima
(blood).

Beta-thalassemia  conditions are
gathering of genetfic blood issues
portrayed by diminished or missing beta
globin chain blend, bringing about
diminished Hb in red platelets (RBC),
diminished RBC creation and iron
deficiency.(1)
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Types of beta thalassemia

o the lack of beta proteinis not great enough to cause problemsin the normal functioning
of the hemoglobin.

* A person with this condition simply carries the genetic trait for thalassemia and will
usually experience no health problemsother than a possible mild anemia.

» lack of beta protein in the hemoglobin is great
* bone deformities

e enlargement of the spleen

* patients with thalassemia intermedianeed blood transfusions to improve their quality
of life, but notin orderto survive.

* Thisis the most severe form of beta thalassemia

» complete lack of beta protein in the hemoglobin causes a life-threateninganemia
s requires regular blood transfusions and extensive ongoing medical care.

* lead to iron-overload which must be treated with chelation therapy
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Symptoms of thalassemia
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Causes of thalassemia

THALASSEMIA

It is a genetic
disorder.

L oCccurs when one
inherits mutated
genes from the
parents that change
hemogiobin.

Normal Thalassemia




METHODOLOGY
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WELGENE
Precision Solution™ g

Tris-EDTA Buffer, pH7.4
Contains 10 mM Tris-Cl, pH 7.4
and 1 mM EDTA

Sterilized by 0.2 pym filiration
and autoclaving

DNase, RNase, and protease
- none detected

Cat. ML 014-74 500 mL
Lot ML14210174 Exp. 06/'23
Store at room temperature ERE

For in vitro use only =

693 Namcheon-ro, Namcheon-myeon,
Gyeongsan-si, Gyeongsangbuk-do, South Korea
Tel. 82-2-2057-3288 Fax. 82-53-811-7096
www.welgene.com

1.Sample
collection

2. DNA Extraction

(

4. Added 9200uL
chilled TE buffer
and shaking

3. Add chilled TE
buffer Tml

. ’

5. Discard the
supernatant

6. Cenftrifugation
15 minutes

(

/. Centrifuge
again for 15 min.
at room
temperature

8. Added 800uL
TE buffer and
shaked by hand

9. Again spin
13000rpm for 15
minutes




METHODOLOGY: DIGESTION PROCESS

-

After that discard the supernatant and |
have added 200uL TEN buffer,20uL SDS
and 10uL proteinase K solution. Again,
re-suspended pallet by shaking and
vortex mixing by vortex machine

E 4

After that process incubate the
mixfure overnight at 56 degrees
centigrade for digestion.
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METHODOLOGY: PHASE SEPARATION

: 2. Affer the complete 3. Use centrifuge machine
1. Use organic method for digesfion add 300uL of for spin at 13000rpm for 10
DNA extraction. phenol-chloroform-isoamyl AL
i alcohol solution and mix
Use PCI for DNA extraction. gently 3 layers observed

- —




METHODOLOGY: PHASE SEPARATION

Upper aqueous phasc

| ©NA)
Interphase

% Organic phase

Phenol and other

4. Carefully take upper agueous
layer because that layer
containing DNA. Take up with Tml
pipette and transfer to a new
labeled 1.5ml centrifuge tube.

5. Added equal volume of chilled
isopropanol and invert the tube
gently till DNA is visible

5. Addition of isopropanol spin the
sample in centrifuge machine at
1300rpm for T minutes at room
temperature. After spin shows
again a little pellet. After that
process | discard supernatant
carefully.
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METHODOLOGY: PHASE SEPARATION

/. Added 200ml| 8. Use centrifuge
absolute ethanol machine for spin at 9. Spin again small
and vortex that 8000rpm for 1 pellet are formed
sample for 15 sec minute
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Preparation of Agarose Gel (03%)
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/. Add 200ml 75%
ethanol and vortex
sample for 15 sec.
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8.Addition of ethanol

again. Centrifuge for

spin at 8000rpm for 1
minute

9. Dry the sample
overnight. Add 100
uL sterile distilled
water to dissolve the
DNA pellet.

10. Incubate the
DNA at 72C for 30
minutes. After that

whole process store
the DNA at -20C.
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Preparation of Agarose Gel (03%)
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Agarose Fi
0.3gm
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Preparation of Agarose Gel (03%)
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Preparation of Agarose Gel (1%): SAMPLE LOADING

ITake 0.3gm agarose and 30ml of TAE buffer (1x) and heat solution for 90sec until boiled. cool solution then add ethidium bromide and mix it then load solution in gel caster. after gel
solidified transfer in the gel tank.

After that load the sample in wells. Take 5uL DNA sample and 1.5uL red dye mixed it with carefully and load in the wells.

Set the apparatus with 110 voltage for 30 minutes and after that
on supply. After the appropriate time | off supply and take gel
and observed the DNA under UV light with the help of UV
transilluminator




Under the observation of UV light, |
observe DNA bands.




Human HBB Gene

dnEE

mmm

LS4 agggttggccaatctactce 20 55

LGNS CACTCAGTGTGGCAAA 20 60 55

GGTG
GG EEN gecatctattgettACATITG 22 59 40 484
o] C

caggagcagggagggcaggagccagggctgggcataaaag
tcagggcagagccatctattgcHACATITGCTICTGACACAACTGTGITCACTAGCAA

CCTCAAACAGACACCHRIEGGTGCATCTGACTCCTGAGGAGAAGTCTGCCGITT
ACTGCCCIGTGGGGCAAGGTGAACGTGGATGAAGITGGTGGTGAGGCCCT
GGGCAGgitggtatcaaggitacaagacaggtitaaggagaccaatagaaactgggcatgt
ggagacagagaagactcttgggttictgataggcactgacictctctgcctatiggtctattticcca

cccttagGCTGCTGGTGGTCTACCCITGGACCCAGAGGITCTITGAGTICCTIITIGG
GGATCTGTCCACTCCTGATGCTGITATGGGCAACCCTAAGGTGAAGGCTCAT
GGCAAGAAAGTGCTCGGTGCCTITAGTGATGGCCTIGGCTCACCTGGACAAC
CTCAAGGGCACCIIIGCCACACTIGAGIG




PCR AMPLIFICTION: REAGENTS REQUIRED

Taqg DNA polymerase, dNTPs,
MgCl, and PCR buffer

Y

PCR master mixer
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PCR AMPLIFICTION: EQUIPMENT
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PCR AMPLIFICTION: PROCEDURE

» First of all, label the PCR tubes for sample place in PCR tubes racks and
after that prepare PCR reaction mixture. A generalized recipe of PCR is
given below;

o DNA template(1x) 3L

o DNA polymerase 0.5pL ! ! -
o dNTPs 2uL T D
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PCR AMPLIFICTION: PROCEDURE

» After the addition of all these components that mixture is called master
mixer. Now after that | added master mixture in label PCR tubes and
added forward primer and reverse primer 1ulL in PCR fubes and after that |
mix the reagent by gentle vortex by short spin.

» After the short spin open PCR machine software and | added in run
parameters. Such as user ID etc. And also set stages or step cycling
protocol for PCR.



PCR: STAGES

Denaturation . > Elongation
vy
Polymerase chain reaction - PCR
= YTy
orginal DNA P
to be replicated 5 3 5 3 : o
s . TPPTTTTYY - nvﬁmv =
« » ¥ - uﬂ'ﬁnv’ 3 s - W) 3
s . 2
o o o o S
- S O B
; ; * AAAAAAAAS , - e e w' "L"
¥ & » > - .. - 54545+ i i 3
™3 AAAAAAASA e AAAAAAAAS
DNA priemes 3 5 3* s* S 2 e
nucieotide = ‘TM“

) Denaturation at 93-96°C
o Anncaling at -68°C
€) Elongationatca 72°C




PCR AMPLIFICTION: PROCEDURE

» For initial denaturation | set 95C for 5§ minutes. After that second stage is
called denaturation for this, | set 94C for 30 second. After denaturation
start annealing process for this, | set 60C for 40second. After annealing start
extension cycle in these stages | set 72C for Olminute. After that start last
cycle that is called final extension at 72C for 10 minutes. For whole process
| set 30cycle for completion of PCR reaction.

» After that process place the sample tubes in thermal cycler and close the
id and know run the program. After the completion of all cycle and
appropriate fime | removed the fubes from thermal cycler and proceed
agarose gel electrophoresis.



PCR AMPLIFICTION: PROCEDURE

Run Method: Shahid Khurstid
od fﬂmhfﬁhw




Resulis

» DNA visible in
DNA extraction.

» No result was
found in PCR
product under UV
trans illuminator.




Sequencing result

> TTGTTTTTGTCTCGACGCGAACTGASTGAWCAACACCWTGRTGCCCTGAC
TCCTGAGGAGAAGTCTGCCGTTACTGCCCTGTGGGGCAAGGTGAACGTG
GATGAAGTTGGTGGTGAGGCCCTGGGCAGGTTGGTATCAAGGTTACAAGA
CAGGTTTAAGGAGACCAATAGAAACTGGGCATGTGGAGACAGAGAAGACT
CTTGGGTTTCTGATAGGCACTGACTCTCTCTGCCTATTGGTCTATTTTCCC
ACCCTTAGGCTGCTGGTGGTCTACCCTTGGACCCAGAGGTTGAGTCCTTT
GGGGATCTGTCCACTCCTGATGCTGTTATGGGCAACCCTAAGGTGAAGGC
TCATGGCAAGAAAGTGCTCGGTGCCTTTAGTGATGGCCTGGCTCACCTGG
ACAACCTCAAGGGCACCTTTGCCACACTGAGTGAAG



#91_HEE.ab1

htar AliDownloads'T_%%1_HEB.abl

60 10 80 30 100 110
TGAGAAGTICTGCCGT TACTGCCCTGTGGGOGGCAAGGT GAACGT G GAT GAAGTTG




NCBI BLAST Analysis

BLAST ® i blastn suite
Ali

blastn blastp blastx tblastn tbhlastx

BLASTN programs =
Enter Query Sequence

Enter accession number(s). gi(s). or FASTA sequence(s) @ ciear Query subfangeﬂ

=

AGCGTTGGCCAATCTACTCCCAGCGAGCAGCCAGGGCAGCGAGCCAGGGC From | |
TGGGCATAAAACGTCAGGGCAGAGCCATCTATTGCTTACAT GCTTCTGAC ~
ACAACTGTGTTCACTAGCAACCTCAAACAGACACCATGGTGCATCTGACT - To | |
Or, upload file Choose file | Mo file chosen (2]

Job Title |

Enter a descriptive title for your BLAST search e
Align two or more sequences &

Enter Subject Sequence

Enter accession number(s), gi(s), or FASTA sequence(s) & Clear Subject subrange &
=F12 E | |
ATTGTT TGTCTCGACGCGAACTGASTGAWCAACACCWTGRTGCCCTG R
ACTCCTGAGGAGAAGTCTGCCGTTACTGCCCTGTGGGGCAAGGTGAACG ~
TGGATGAAGTTGGTGGTGAGGCCCTGGGEGCAGGTTGGEGTATCAAGGT TACA - To | |
Or, upload file Choose file | Mo file chosen (2]

Program Selection
Optimize for (O] Highly similar sequences (megablast)
(2 more dissimilar sequences (discontiguous megablast)
(_) Somewhat similar sequences (blastn)
Choose a BLAST algorithm (7]

Search nucleotide sequence using Megablast (Optimize for highly similar sequences)

[ ] show results in 2 new window




NCBI BLAST Analysis

National Library of Medicine

National Genter for Biotechnology Information

BLAST @ » blastn suite-2sequences » results for RID-VG2SZ2ES114

Home

‘ Login ‘

Recent Resulis  Saved Strategies Help

< Edit Search Save Search Search Summary v © How to read this report? @B BLAST Help Videos *Back to Traditional Results Page
Job Title Nucleotide Sequence Filter Results
RID VG2S72ES114 Search expires on 02-22 12:11 pm Download All v Percent Identity E value S
Program Blast 2 sequences  Citation ¥
to to to
Query ID Icl|Query_2352977 (dna)
Query Descr None Filter Reset

Query Length 535

Subject ID IcllQuery_2352979 (dna)
Subject Descr F12

Subject Length 437

Other reports MSA viewer @

Descriptions Graphic Summary Alignments

Dot Plot

Sequences producing significant alignments

[ selectall 0sequences selected

Description
v

|'|'I
s
[pe]

Scientific Name
v

Download ~ Select columns ~ Show (2]

Max = Total Query E Per  Acc
Score Score Cover walue Ident  Len

v v

704 704

v v v b

Accession

76% 0.0 98.03% 437 Query_2352979




Sequence alignment analysis

Alignment statistics for match #1
Expect Identities Gaps Strand
784 bits(381) ©.0 398/406(98%) 5/406(1%) Plus/Plus

Score

Query

2bdct

Query

Query

Query

Query

Query

138

34

198

93

258

153

318

213

378

273

438

329

ACACCATGETGCATCTGACTCCTGAGGAGAAGTCTGCCGTTACTGCCCTGTGGGGLAAGG

LEELE T TEE FEREEER T EE e e ee e e e e e e e ee e e ee e e
ACACCHTGRTGC - CCTGACTCC TGAGGAGAAGTCTGCCGT TACTGCCCTGTGGEGCAAGG

TEAACGTGGATGAAGT TGLETGLETGAGGCCCTGLRGLAGGT TGETATCAAGGT TACAAGACA

LEEEEEETEEERT R R Ee e e e e ee e e e e e e e e ee e e e e e
TGAACGTGGATGAAGTTGGTGGTGAGGCCCTGGGCAGGTTGGTATCAAGGTTACAAGACA

GGTTTAAGGAGACCAATAGAAACTGLGCATGTGLEAGACAGAGAAGACTCTTGGGTTTCTG

LEEPEEETEEERTEEEP T EE e e e e e ee e e ee e e e e e e ee e e e e e
GGTTTAAGGAGACCAATAGAAAC TGGGCATGTGGAGACAGAGAAGACTCTTGGGTTTCTG

ATAGGCACTGACTCTCTCTGCCTATTGGTCTATTTTCCCACCCTTAGGCTGCTGGTGGTC

LEELLEETVEERT T EEREEEE EEE e e ee e e e e e e e e e ee e e e e e
ATAGGCACTGACTCTCTCTGCCTATTGGTCTATTTTCCCACCCTTAGGCTGCTGGTGGTC

TACCCTTGRACCCAGAGGTTCTTTGAGTCCTTTGLRGGEATCTGTCCACTCCTGATGCTGTT

LECLLEEREEEEE e PR e e e e e e e ee e e ee e e e e
TACCCTTGGACCCAGAGG- - - - TTGAGTCCTTTGGGGATCTGTCCACTCCTGATGCTGTT

ATGLGCAACCCTAAGGTGAAGGCTCATGGCAAGAAAGTGCTCGGTGCCTTTAGTGATGGL

LECPEEETLEERTEEEPEEREEEE P e e e e e e e e e e ee e e ee e e e e e
ATGGGCAACCCTAAGGTGAAGGC TCATGGCAAGAAAGTGCTCGGTGCCTTTAGTGATGGE

159
92

249
152
389
212
369
272
429
328
489

388

280 280 300
CTACCCTTIGGACCCAGAGGTTIGAGTICCTTITGGGGAT

N

del . JICT in the 2nd exonic region




Conclusion

» Sequence analysis of HBB gene showed TTCT deletion resulting the
frameshift which caused disease thalassemia in this family.
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