
 



1.The DNA to be sequenced is extracted from phage or E. coli for sequencing purpose.  

2. A synthetic 5’-end-labeled oligodeoxynucleotide is used as the primer.  

  labelled ٌكون لازم

3. The template DNA is hybridized to the primer. 

  primerبال template dnaال برتبط

4. The primer elongation is performed in four separate polymerization reaction mixtures. 
Each mixture contains 

          - 4 normal deoxynucleotides (dNTPs) in higher concentration and 

 بتعمل الً ddntpال عكس الاستنساخ فبتحفز النٌوكلٌوتاٌد عمل بتعمل هً والً  عالٌة بكمٌات dntpال بنحط بعدٌن
termination  

          - a low concentration of the each of the 4 ddNTPs.  

  termination وٌصٌرله ٌتولف وبالصدفة dnaلل كثٌرة strands ٌتكون بدنا لانه للٌلة بكمٌات بنضٌف لٌش

5. There is initiation of DNA synthesis by adding enzyme DNA polymerase since the 
enzyme cannot distinguish between the normal nucleotides and their analogues. 

 

 

Action of DNA polymerase I 



6. The strand synthesis continues until a 
ddNTP is added. The chain  elongation 
ceases on the incorporation of a 
ddNTP because it lacks a 3’-OH group 
which prevents addition of the next 
nucleotide. 

  ddntpال ٌٌجً ما لحد شغالة النسخ العملٌة هاي بتضل
 فً 3primeال على لانه !؟ بتتولف لٌش طب وٌولفها

 بالنٌوكلٌوتاٌد تربط بتمدر فما oh علٌها فٌه ما ddntpال
 فبتولف بعدها بٌجً الً

7. There is a result of mixture of 
terminated fragments, all of different 
lengths.  

8. Denature DNA  fragments. 

9. Each of the four mixtures are run 
together on a polyacrylamide gel for 
electrophoresis. 

 
Sanger method 



10. The separated fragments 
are  

      then visualized by 
autography. 

 x rayبال او بالٌزر

11. From the position of the 
bands of the resulting 
autoradiogram, the 
sequence of the original 
DNA template strand 
can be read directly. 

  prime 5ال من لفوق تحت من بنمرأها
  بنبلش

 المرائة على بتحكً لدكتورة وبالمناسبة
 شاطر مش الً بس  بالامتحان سؤال
 مش  تكونوا فلا ٌحله بمدرش بس

  شاطرٌن

 agarosبنستخدم ما احنا ١٠٠ال وللمرة
 dnaال لطع لانه الحالات بهاي
 Chain termination method  صغٌرة كثٌر



 Most popular method. 

 هاي على صارت صارت الً التطورات حتى
 capillaryال زي  الطرٌمة

electroforesis  

 Simpler and quicker allowing 
large output. Within an hour the 
primer-annealing and 
sequencing reactions can be 
completed. 

 نٌوكلٌوتاٌد لكل ٌعنً اسهل معها والتعامل لرائتها
  معٌن لون عنا بكون

 

 Yielding of poor results owing 
to secondary structure in the 
DNA as sometimes DNA 
polymerases terminate chain 
elongation prematurely. 

  sequencing ٌصٌرلها ما ممكن اجزاء فً

 The sequence is obtained not 
from the original DNA molecule 
but from an enzymatic copy. So, 
there is a chance of 
incorporation of wrong bases. 

ال بنستنسخ احنا لانهdna النخة على وبنطلع 
 dnaلل sequencing بنعمل ما بنطلعها الً
  نفسه

 



 Updated version of Sanger method  

كلها الامور صارت automated الثانٌة الطرق عكس 

 Fluorescence detection with lasers  

 Cycle sequencing 

 Shotgun sequencing  



There are two basic differences between cycle 
sequencing and PCR amplification: 

The presence of only one primer in the cycle-
sequencing reaction used to prime synthesis of 
one strand of the DNA 

ال من الل كمٌة فٌها بنستخدمdna 

The presence of dideoxynucleotide 
triphosphates in the sequencing reactions that 
create the base-specific terminations required.  

The result of the temperature cycling is linear 
amplification of the sequencing product leading 
to an increase in the signal generated during the 
sequencing reaction when compared with 
standard sequencing protocols.  



 Cycling the sequencing reactions results in several advantages 

(1) The amount of template necessary for the sequencing reaction is 
greatly reduced 

(2) because smaller amounts of template are added, fewer impurities 
are introduced, meaning less template preparation is required; and  

(3) The high temperature at which the sequencing reactions are run 
and the multiple heat-denaturation steps allow double- stranded 
templates such as plasmids, cosmids, X DNA, and PCR products to 
be sequenced reliably without a separate denaturation step 

 بكثٌر الل ولت بتوخذ وكمان  ddntp for terminationال بتستخدم انها pcrال عن كمان بتختلف
  افحصها انً بس للٌلة اساسا اٌاها بدي الً الكمٌة لانه



 is a method used for sequencing long DNA strands 

 ٧٠٠٠bp_٦٠٠٠ال بحدود ٌعنً

 وبعدٌن لطعة من لاكثر  digestion وبعمله dnaال بنمطع بنروح ساعتها
 للمطع  sequencing بنعمل

 DNA is broken up randomly into numerous small 
segments, which are sequenced using the chain 
termination method to obtain reads.  

 Multiple overlapping reads for the target DNA are 
obtained by performing several rounds of this 
fragmentation and sequencing.  

 Computer programs then use the overlapping ends 
of different reads to assemble them into a continuous 
sequence 

اسمها  شغلة بنساوي بعدٌنaliment ال  مع كمبٌوتر ببرامج  بطابمهاdna 
  الاصلٌة



 الكمبٌوتر كٌف aliment عملٌة بنشوف هون
 ٌعنً لال الاصلٌة dnaال مع dnaال لطع بطابك
 وهو ٌمرأه عرف كان ٌطابك وبعرف فالح لونه
  هالغلبة وبلاها طوٌل



High-throughput sequencing: 
Capillary electrophoresis 

The human genome project  

has spurred an effort to  

develop faster, higher  

throughput, and less  

expensive technologies  

for DNA sequencing.   

Capillary electrophoresis  

(CE) separation has many  

advantages over slab gel  

separations. CE separations 

are faster and are capable of producing greater resolution.  

CE instruments can use tens and even hundreds of capillaries 

simultaneously. The figure show a simple CE setup where the 

fluorescently-labeled DNA is detected as it exits the capillary. 
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 ٌعملوا لدروا ما كان لولاها

sequencing  
  human genomeلل

  كبٌرة بسرعة



Sieving matrix for CE 

•To separate DNA fragments of different sizes the 

capillary needs to be filled with sieving matrix, such as 

linear polyacrylamide -neuro toxic when its in 

monomer phase- (acrylamide polymerized without bis-

acrylamide). 

 

•This material is not rigid like a cross-linked gel but 

looks much like glycerol. With a little bit of effort it can 

be pumped in and out of the capillaries.  

 

•To simulate the separation characteristics of an agarose 

gel one can use hydroxyethylcellulose. It is not much 

more viscous than water and can easily be pumped into 

the capillaries. and less toxic than others  





Fluorescent end labeling of DNA 

 نعمله بدنا الً  dnaال بنحط مبدأها هسة
sequencing  ًوبنضٌفله تٌوب ف 

 من وحدة ولكل ddntpال و flourecent dyeال
 مثلا  flourecently labelled  بكون ddntpال
 لونها بكون ddatpوال احمر  لونها بكون ddgtpال

 اللون بمٌز detecter فٌه وهكذاوبكون اخضر
 للاطول الالصر من وبترتبوا dnaال لمطعة والطول
 الموجودات زي beaks شكل على معنا وبطلع

 بمرأهم بنمرأهم الً احنا ومش ورا الً بالالسلاٌد
   لحاله الكمبٌوتر





What is the function of the sequenced gene? 
Classical methods: 

- mutate gene, characterize phenotype for clues to 

function (genetics) 

  بالجسم بعمل شو الجٌن هذا نعرف بنصٌر-

 عندهم بكون والسرطان السكري مثل وراثٌة امراض عندها بكون الً العائلات زي-

 sequencingال طرٌك عن نكتشفه بنمدر معٌن جٌنً خلل

- purify protein product, characterize in vitro 

(biochemistry) 

 sequencing نعمله ممكن الخلٌة فً للٌلة كثٌر كمٌته بروتٌن عنا ٌكون لما زي-

  تبعته functionال ونشوف علٌه دراسات ونعمل  الخلٌة برا



What is the function of the sequenced gene? 
Comparison to previously characterized genes: 

- genes sequences that have high sequence similarity 

usually have similar functions 

- if your gene has been previously characterized (using 

classical methods) by someone else, you want to  know 

right away! (avoid duplication of labor) 

 !؟ الجٌن functionال نعرف  بدنا كٌف هسة-

 الجٌنات sequence مع بمارنه الانسولٌن جٌن زي  هو شو معروف جٌن اذا هسة-

  functionال نفس معناته معاه بتطابك  جٌن واي عندي الموجودة

 لنعرف بعده الً السلاٌد على بنروح جدٌد الجٌن كان ولو طٌب 



NCBI 
NCBI home page -Go to www.ncbi.nlm.nih.gov for the following 

pages  

 الداتا على عنا موجود اشً كل فً بحث بعملً الجهاز بروح databaseال على وبدخله جدٌد معً طلع الً sequenceال كان اذا

 النٌوكلٌوتاٌد من للٌل عدد باختلاف علٌه لرٌب جٌن فً كان واذا functionال نفس معناته مطابك جٌن فً كان واذا بٌنهم وبمارن بٌس

 هذا الشخص بشوف انسولٌن جٌن كان لو مثلا هذا الجٌن تأثٌر شو اشوف فبصٌر  mutations صاٌرله بس غالبا الجٌن  نفس بكون

 بٌس الداتا على هاي mutaionال بدخل وبروح مبكر سكري صابه او وراثً سكري صابه علٌه الجٌن فً mutaionال تأثٌر شو

 على تدخلوها جٌنٌة طفرة واكتشفتوا  مستمبلا بالصٌدلٌة لاعدٌن وانتو بالجٌنات  بتلعبوا كنتو حال فً المولع تبع الرابط حاطٌنلنكوا وهً

 data baseال

Pubmed: search tool for literature--search by author, subject, title words, etc. 

All databases:  “a retrieval system for searching several linked databases” 

BLAST:  Basic Local Alignment Sequence Tool 

OMIM: Online Mendelian Inheritance in Man 

Books: many online textbooks available 

Tax Browser: A taxonomic organization of organisms and their genomes 

Structure: Clearinghouse for solved molecular structures 

 



What does BLAST do? 
1) Searches chosen sequence database and 

identifies sequences with similarity to test 

sequence 

2) Ranks similar sequences by degree of 

homology (E value) 

 مع للانسان الانسولٌن نطابك لما مثلا زي التطابك نسبة لدٌش بطلع

 %80 لحد التطابك بطلع الفار

1) Illustrates alignment between test sequence 

and similar sequences 



Alignment of sequences: 

The principle: two homologous sequences derived from the 

same ancestral sequence will have at least some  identical 

(similar) amino acid residues 

Fraction of identical amino acids is called “percent identity” 

 

Similar amino acids: some amino acids have similar 

physical/chemical properties, and more likely to substitute for 

each other-these give specific similarity scores in alignments  

 الثنٌن انه زي صفات كثٌر فً  similar كثٌر تلالٌهم راح والجلاٌسٌن الانٌن زي

hydrophobic  كلهم والارجٌنٌن والهستٌدٌن اللاٌسٌن بتشابهوا كمان والفالٌن والٌوسٌن 

basic amino Acidلاكنها مختلفة امٌنٌة احماض بنلالً جٌنبن كل بٌن فمرات 

similar تبعتها بالوظٌفة   

Gaps in similar/homologous sequences are rare, and are 

given penalty scores 

  penalty بسمٌه الثانً بالجٌن موجود مش زٌادة اسٌد امٌنو فً ٌكون لما هاي



Homology of proteins 

 

Homology: similarity of biological structure, physiology, and 

development based on genetic inheritance 

 

Homologous proteins: statistically similar sequence, 

therefore similar functions (often, but not always) 

Alignment of TFB and TFIIB sequences 

TFB stands for archaeal transcription factor 

Pho TFB1                           1 -- ----- ----- ----- MTKQK VCPVC GST-- EFIYD PERGE IVCAR CGY
Pab TFB                            1 -- ----- ----- ----- MTKQR VCPVC GST-- EFIYD PERGE IVCAR CGY
Pfu TFB1                           1 -- ----- ----- ----- MNKQK VCPAC ESA-- ELIYD PERGE IVCAK CGY
Tko TFB1                           1 -- ----- ----- ----- MSGKR VCPVC GST-- EFIYD PSRGE IVCKV CGY
Tko TFB2                           1 -- ----- ----- MRG-- ISPKR VCPIC GST-- EFIYD PRRGE IVCAK CGY
Pfu TFB2                           1 -- ----- MSSTE PGGGW LIYPV KCPYC KSR-- DLVYD RQHGE VFCKK CGS
Pho TFB2_ deduc edNTD isfro mBLAS T_    1 -- ----- ----- YGG-- --SKI RCPVC GSS-- KIIYD PEHGE YYCAE CGH
Sso TFB1                           1 -- ----- ----- MLYLS EENKS VSTPC PPD-- KIIFD AERGE YICSE TGE
Sso TFB2                           1 -- ----- ----- ----- ----M KCPYC KTDN- AITYD VEKGM YVCTN CAS
Sce TFIIB                           1 MM TRESI DKRAG RRGPN LNIVL TCPEC KVYPP KIVER FSEGD VVCAL CGL
con sensu s                         1                  m   k vcpvC gst  eliyd perGe ivCar cgy

Pho TFB1                          32 VI EENII DMGPE WRAFD ASQR- -EKRS RTGAP ESILL HDKGL STDIG IDR
Pab TFB                           32 VI EENIV DMGPE WRAFD ASQR- -EKRS RTGAP ESILL HDKGL STDIG IDR
Pfu TFB1                          32 VI EENII DMGPE WRAFD ASQR- -ERRS RTGAP ESILL HDKGL STEIG IDR
Tko TFB1                          32 VI EENVV DEGPE WRAFD PGQR- -EKRA RVGAP ESILL HDKGL STDIG IDR
Tko TFB2                          35 VI EENVV DEGPE WRAFE PGQR- -EKRA RTGAP MTLMI HDKGL STDID WRD
Pfu TFB2                          42 IL ATNLV DSEL- ----- ----- ---SR KTKTN DIPRY -TKRI G---- ---
Pho TFB2_ deduc edNTD isfro mBLAS T_   33 VI KS--F DTRV- ----- ----- ---RT FSSP- --PKF RSKGT S---- ---
Sso TFB1                          37 VL EDKII DQGPE WRAFT PEEK- -EKRS RVGGP LNNTI HDRGL STLID WKD
Sso TFB2                          29 VI EDSAV DPGPD WRAYN AKDR- -NEKE RVGSP STPKV HDWGF HTIIG YGR
Sce TFIIB                          51 VL SDKLV DTRSE WRTFS NDDHN GDDPS RVGEA SNPLL DGNNL STRIG KGE
con sensu s                        51 vi eeniv D gpe wrafd   qr  ekrs rtgap esill hdkgl stdig   r

Pho TFB1                          80 -- ----S LTGLM REKMY RLRKW QSRLR VSDAA ERNLA FALSE LDRIT AQL
Pab TFB                           80 -- ----S LTGLM REKMY RLRKW QSRLR VSDAA ERNLA FALSE LDRIT AQL
Pfu TFB1                          80 -- ----S LSGLM REKMY RLRKW QSRLR VSDAA ERNLA FALSE LDRIT AQL
Tko TFB1                          80 -- ----S LTGLM REKMY RLRKW QSRLR VSDAA ERNLA FALSE LDRLA SNL
Tko TFB2                          83 KD IHGNQ ITGMY RNKLR RLRMW QRRMR INDAA ERNLA FALSE LDRMA AQL
Pfu TFB2                          70 -- ----- --EFT REKIY RLRKW QKKI- ---SS ERNLV LAMSE LRRLS GML
Pho TFB2_ deduc edNTD isfro mBLAS T_   57 -- ----- --DMV REKIH RLKRL DS--- ---FG NKTEK LGVEE ISRIS SQL
Sso TFB1                          85 KD AMGRT LDPKR RLEAL RWRKW QIRAR IQSSI DRNLA QAMNE LERIG NLL
Sso TFB2                          77 -- ----- --AKD RLKTL KMQRM QNKIR VS-PK DKKLV TLLSI LNDES SKL
Sce TFIIB                         1 01 -- ----- ---TT DMRFT KELNK AQGKN VMDKK DNEVQ AAFAK ITMLC DAA
con sensu s                       1 01       s ltglm rekmy rlrkw qsrlr vsdaa ernla false ldrit aql

Pho TFB1                         1 24 KL PKHVE EEAAR LYREA VRKGL IRGRS IESVI AACVY AACRL LKVPR TLD
Pab TFB                          1 24 KL PKHVE EEAAR LYREA VRKGL IRGRS IESVI AACVY AACRL LKVPR TLD
Pfu TFB1                         1 24 KL PRHVE EEAAR LYREA VRKGL IRGRS IESVM AACVY AACRL LKVPR TLD
Tko TFB1                         1 24 SL PKHVE EEAAR LYREA VRKGL IRGRS IEAVI AACVY AACRL LKVPR TLD
Tko TFB2                         1 33 RL PRHLK EVAAS LYRKA VMKKL IRGRS IEGMV SAALY AACRM EGIPR TLD
Pfu TFB2                         1 07 KL PKYVE EEAAY LYREA AKRGL TRRIP IETTV AACIY ATCRL FKVPR TLN
Pho TFB2_ deduc edNTD isfro mBLAS T_   92 CL PKHVE REAVR IYRKL IKSGV TKGRS IESVA AACIY ISCRL YKVPR TLD
Sso TFB1                         1 35 NL PKSVK DEAAL IYRKA VEKGL VRGRS IESVV AAAIY AACRR MKLAR TLD
Sso TFB2                         1 17 EL PEHVK ETASL IIRKM VETGL TKRID QYTLI VAALY YSCQV NNIPR HLQ
Sce TFIIB                         1 41 EL PKIVK DCAKE AYKLC HDEKT LKGKS MESIM AASIL IGCRR AEVAR TFK
con sensu s                       1 51 kL Pkhve eeAar lyrea vrkgl irgrs iesvi aAcvy aaCrl lkvpR tld

Pho TFB1                         1 74 EI SDIAR VEKKE IGRSY RFIAR NLN-- ----- ---LT PKKLF VKPTD YVN
Pab TFB                          1 74 EI SDIAR VEKKE IGRSY RFIAR NLN-- ----- ---LT PKKLF VKPTD YVN
Pfu TFB1                         1 74 EI ADIAR VDKKE IGRSY RFIAR NLN-- ----- ---LT PKKLF VKPTD YVN
Tko TFB1                         1 74 EI ADVSR VDKKE IGRSF RFIAR HLN-- ----- ---LT PKKLF VKPTD YVN
Tko TFB2                         1 83 EI ASVSK VSKKE IGRSY RFMAR GLG-- ----- ---LN LRP-- TSPIE YVD
Pfu TFB2                         1 57 EI ASYSK TEKKE IMKAF RVIVR NLN-- ----- ---LT PKMLL ARPTD YVD
Pho TFB2_ deduc edNTD isfro mBLAS T_  1 42 EI AKVAK EDKKV IARVY RLVVK KLG-- ----- ---LS SKDML IRPEY YID
Sso TFB1                         1 85 EI AQYTK ANRKE VARCY RLLLR ELD-- ----- ---VS VPVS- -DPKD YVT
Sso TFB2                         1 67 EF KVRYS ISSSE FWSAL KRVQY VANS- ----- ---IP GFRPK IKPAE YIP
Sce TFIIB                         1 91 EI QSLIH VKTKE FGKTL NIMKN ILRGK SEDGF LKIDT DNMSG AQNLT YIP
con sensu s                       2 01 Ei a i r vekke igrsy rfiar  ln          lt pkkl vkptd Yv 

Pho TFB1                           1 -- ----- ----- ----- MTKQK VCPVC GST-- EFIYD PERGE IVCAR CGY
Pab TFB                            1 -- ----- ----- ----- MTKQR VCPVC GST-- EFIYD PERGE IVCAR CGY
Pfu TFB1                           1 -- ----- ----- ----- MNKQK VCPAC ESA-- ELIYD PERGE IVCAK CGY
Tko TFB1                           1 -- ----- ----- ----- MSGKR VCPVC GST-- EFIYD PSRGE IVCKV CGY
Tko TFB2                           1 -- ----- ----- MRG-- ISPKR VCPIC GST-- EFIYD PRRGE IVCAK CGY
Pfu TFB2                           1 -- ----- MSSTE PGGGW LIYPV KCPYC KSR-- DLVYD RQHGE VFCKK CGS
Pho TFB2_ deduc edNTD isfro mBLAS T_    1 -- ----- ----- YGG-- --SKI RCPVC GSS-- KIIYD PEHGE YYCAE CGH
Sso TFB1                           1 -- ----- ----- MLYLS EENKS VSTPC PPD-- KIIFD AERGE YICSE TGE
Sso TFB2                           1 -- ----- ----- ----- ----M KCPYC KTDN- AITYD VEKGM YVCTN CAS
Sce TFIIB                           1 MM TRESI DKRAG RRGPN LNIVL TCPEC KVYPP KIVER FSEGD VVCAL CGL
con sensu s                         1                  m   k vcpvC gst  eliyd perGe ivCar cgy

Pho TFB1                          32 VI EENII DMGPE WRAFD ASQR- -EKRS RTGAP ESILL HDKGL STDIG IDR
Pab TFB                           32 VI EENIV DMGPE WRAFD ASQR- -EKRS RTGAP ESILL HDKGL STDIG IDR
Pfu TFB1                          32 VI EENII DMGPE WRAFD ASQR- -ERRS RTGAP ESILL HDKGL STEIG IDR
Tko TFB1                          32 VI EENVV DEGPE WRAFD PGQR- -EKRA RVGAP ESILL HDKGL STDIG IDR
Tko TFB2                          35 VI EENVV DEGPE WRAFE PGQR- -EKRA RTGAP MTLMI HDKGL STDID WRD
Pfu TFB2                          42 IL ATNLV DSEL- ----- ----- ---SR KTKTN DIPRY -TKRI G---- ---
Pho TFB2_ deduc edNTD isfro mBLAS T_   33 VI KS--F DTRV- ----- ----- ---RT FSSP- --PKF RSKGT S---- ---
Sso TFB1                          37 VL EDKII DQGPE WRAFT PEEK- -EKRS RVGGP LNNTI HDRGL STLID WKD
Sso TFB2                          29 VI EDSAV DPGPD WRAYN AKDR- -NEKE RVGSP STPKV HDWGF HTIIG YGR
Sce TFIIB                          51 VL SDKLV DTRSE WRTFS NDDHN GDDPS RVGEA SNPLL DGNNL STRIG KGE
con sensu s                        51 vi eeniv D gpe wrafd   qr  ekrs rtgap esill hdkgl stdig   r

Pho TFB1                          80 -- ----S LTGLM REKMY RLRKW QSRLR VSDAA ERNLA FALSE LDRIT AQL
Pab TFB                           80 -- ----S LTGLM REKMY RLRKW QSRLR VSDAA ERNLA FALSE LDRIT AQL
Pfu TFB1                          80 -- ----S LSGLM REKMY RLRKW QSRLR VSDAA ERNLA FALSE LDRIT AQL
Tko TFB1                          80 -- ----S LTGLM REKMY RLRKW QSRLR VSDAA ERNLA FALSE LDRLA SNL
Tko TFB2                          83 KD IHGNQ ITGMY RNKLR RLRMW QRRMR INDAA ERNLA FALSE LDRMA AQL
Pfu TFB2                          70 -- ----- --EFT REKIY RLRKW QKKI- ---SS ERNLV LAMSE LRRLS GML
Pho TFB2_ deduc edNTD isfro mBLAS T_   57 -- ----- --DMV REKIH RLKRL DS--- ---FG NKTEK LGVEE ISRIS SQL
Sso TFB1                          85 KD AMGRT LDPKR RLEAL RWRKW QIRAR IQSSI DRNLA QAMNE LERIG NLL
Sso TFB2                          77 -- ----- --AKD RLKTL KMQRM QNKIR VS-PK DKKLV TLLSI LNDES SKL
Sce TFIIB                         1 01 -- ----- ---TT DMRFT KELNK AQGKN VMDKK DNEVQ AAFAK ITMLC DAA
con sensu s                       1 01       s ltglm rekmy rlrkw qsrlr vsdaa ernla false ldrit aql

Pho TFB1                         1 24 KL PKHVE EEAAR LYREA VRKGL IRGRS IESVI AACVY AACRL LKVPR TLD
Pab TFB                          1 24 KL PKHVE EEAAR LYREA VRKGL IRGRS IESVI AACVY AACRL LKVPR TLD
Pfu TFB1                         1 24 KL PRHVE EEAAR LYREA VRKGL IRGRS IESVM AACVY AACRL LKVPR TLD
Tko TFB1                         1 24 SL PKHVE EEAAR LYREA VRKGL IRGRS IEAVI AACVY AACRL LKVPR TLD
Tko TFB2                         1 33 RL PRHLK EVAAS LYRKA VMKKL IRGRS IEGMV SAALY AACRM EGIPR TLD
Pfu TFB2                         1 07 KL PKYVE EEAAY LYREA AKRGL TRRIP IETTV AACIY ATCRL FKVPR TLN
Pho TFB2_ deduc edNTD isfro mBLAS T_   92 CL PKHVE REAVR IYRKL IKSGV TKGRS IESVA AACIY ISCRL YKVPR TLD
Sso TFB1                         1 35 NL PKSVK DEAAL IYRKA VEKGL VRGRS IESVV AAAIY AACRR MKLAR TLD
Sso TFB2                         1 17 EL PEHVK ETASL IIRKM VETGL TKRID QYTLI VAALY YSCQV NNIPR HLQ
Sce TFIIB                         1 41 EL PKIVK DCAKE AYKLC HDEKT LKGKS MESIM AASIL IGCRR AEVAR TFK
con sensu s                       1 51 kL Pkhve eeAar lyrea vrkgl irgrs iesvi aAcvy aaCrl lkvpR tld

Pho TFB1                         1 74 EI SDIAR VEKKE IGRSY RFIAR NLN-- ----- ---LT PKKLF VKPTD YVN
Pab TFB                          1 74 EI SDIAR VEKKE IGRSY RFIAR NLN-- ----- ---LT PKKLF VKPTD YVN
Pfu TFB1                         1 74 EI ADIAR VDKKE IGRSY RFIAR NLN-- ----- ---LT PKKLF VKPTD YVN
Tko TFB1                         1 74 EI ADVSR VDKKE IGRSF RFIAR HLN-- ----- ---LT PKKLF VKPTD YVN
Tko TFB2                         1 83 EI ASVSK VSKKE IGRSY RFMAR GLG-- ----- ---LN LRP-- TSPIE YVD
Pfu TFB2                         1 57 EI ASYSK TEKKE IMKAF RVIVR NLN-- ----- ---LT PKMLL ARPTD YVD
Pho TFB2_ deduc edNTD isfro mBLAS T_  1 42 EI AKVAK EDKKV IARVY RLVVK KLG-- ----- ---LS SKDML IRPEY YID
Sso TFB1                         1 85 EI AQYTK ANRKE VARCY RLLLR ELD-- ----- ---VS VPVS- -DPKD YVT
Sso TFB2                         1 67 EF KVRYS ISSSE FWSAL KRVQY VANS- ----- ---IP GFRPK IKPAE YIP
Sce TFIIB                         1 91 EI QSLIH VKTKE FGKTL NIMKN ILRGK SEDGF LKIDT DNMSG AQNLT YIP
con sensu s                       2 01 Ei a i r vekke igrsy rfiar  ln          lt pkkl vkptd Yv 



Translating the DNA sequence 

The order of amino acids in any protein is specified by the  

order of nucleotide bases in the DNA.  

Each amino acid is coded by the particular sequence of three 

bases.  

To convert a DNA sequence 

   First, find the starting codon. The starting codon is always  

    the codon for the amino acid methionine. This codon is  

    AUG in the RNA (or ATG in the DNA): 

 GCGCGGGUCCGGGCAUGAAGCUGGGCCGGGCCGUGC....  

                                             Met 

In this particular example the next codon is AAG. The first base  

(5'end) is A, so that selects the 3rd major row of the table. The  

second base (middle base) is A, so that selects the 3rd column 

of the table. The last base of the codon is G, selecting the last 

line in the block of four.  

  جاي  اسمن زي

 starting فً ٌطون لازمprokarioticال فً بٌنما عادي مكان اي من المرأة بتبلشeukarioticال فً هسة
codon ال زيAUG (methionine) ٌأثر ما مشان طبعا نشٌله لازم نخلص ما وبعد الانسولٌن لرائة فٌه بنبلش 

 البروتٌن على



The codon table 
5’-Base  Middle Base 3’-Base

U(=T)  C A G

U(=T) Phe Ser Tyr Cys U(=T)

Phe Ser Tyr Cys C

Leu Ser Term Term A

Leu Ser Term Trp G

C Leu Pro His Arg U(=T)

Leu Pro His Arg C

Leu Pro Gln Arg A

Leu Pro Gln Arg G

A Ile Thr  Asn Ser U(=T)

Ile Thr Asn Ser C

Ile Thr Lys Arg A

Met Thr Lys Arg G

G Val Ala Asp Gly U(=T)

Val Ala Asp Gly C

Val Ala Glu Gly A

Val Ala Glu Gly G

 من لرائة بنبلش  المرائة بترجم كٌف طٌب
 مع  nucleotide كل طبعا 3-5ال

 الً العامود بلتمً وٌن وبنشوف  بعض
 مع فوق الً الصف معا الشمال على

 اسٌد الامٌنو بعطٌنا الٌمٌن على الً العامود
 الً العامود من ش بنبل CAU مثلا الناتج
 Aال وبنشوف cال بنشوف المال على

 الً بالعامودUال وبنشوف فوق الً بالصف
 علٌها الً histidineبعطٌنا الٌمٌن على
  دائرة



The codon table 

 اسهل الطرٌمة هاي
 بشتغلوا الً وهً
 راح مش بس علٌها
 مثلا بالامتحان تٌجً

CAU ال بنشوفC 
 على وبندور

 وبندور تحتهاAال
 Aال تحت uال على
 معنا بطلع

histidine  لحاله 



Translating the DNA sequence 

This entry AAG in the table is Lysine (Lys).  

Therefore the second amino acid is Lysine.  

 

   The first few residues, and their DNA sequence, are as 

follows (color coded to indicate the correct location in the 

   codon table):  

    Met  Lys    Leu   Gly  Arg   …      ... 

 AUG AAG CUG GGC CGG GCC GUG C.. 

 

This procedure is exactly what cells do when they 

synthesize proteins based on the mRNA sequence.  The 

process of translation in cells occurs in a large complex 

called the ribosome. 

    

 UAA,UAG,UGAال زي ٌترجم ٌضل ما مشان stop codons اشً اخر داٌما بنحط وطبعا



HGP is a national effort to sequence and analyze the  
human genome which is a very complex system  
consisting of 50,000 to 100,000 genes. These genes are  
located on 23 base pairs of chromosome. The complete sequence 

was complete in 2005.  
Some reasons for studying Human genome: 
 Better medical practice وعلاجها الامراض اكتشاف طور  
 High-quality diagnosis of diseases 
 Understanding of evolution fully 

الملحدٌن تبع كله هاض والحكً لرد اصله الانسان وانه التطور لصص فهم  
 Improvement in biological research and forensic science 

زمان من مغلمة كانت لضاٌا واكتشفوا الجنائً البحث تحسن  
 Improvement in agriculture etc. 
The latest research on HGP are  
 Pulsed electrophoresis 
 Fluorescence microscopy 
 2D gel electrophoresis 
 gtc double-stranded subclone inserts 
 
 
 


