
 

 

 

 

 

 جًٕٓرٌت انعراق

 ٔزارة انخعهٍى انعبنً ٔانبحث انعهًً

 /كهٍت انطبجبيعت انقبدضٍت

 فرع الاحٍبء انًجٓرٌت

 

 

 

 

  Pneumocystis jirovecii )   ححذٌذ انكبئٍ انًًرض ) 

ببضخخذاو  فً انًرضى انًثبطٍٍ يُبعٍب ٔانًطحبث الاَفٍّ فً ضبئم غطم انقصببث ٔانحٌٕصلاث انٕٓائٍّ

انخقٍُبث انجسٌئٍّانًجٓر ٔ           

  

 رضبنّ يقذيّ انى

 جبيعت انقبدضٍّفً  يجهص كهٍت انطب

 ًْٔ جسء يٍ يخطهببث ٍَم درجت انًبجطخٍر فً

 الاحٍبء انًجٓرٌّ انطبٍّ

 حقذيج بٓب
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 و    4102حشرٌٍ الأل  /                                                                                                                    ْـ 8021يحرو /                  



 

 

 

Republic of Iraq  

Ministry of Higher Education and Scientific Research 

University of Al-Qadisiyah  / College of Medicine 

      Department of Microbiology                        

                                               

Identification of Pneumocystis jirovecii in Broncho Alveolar 

Lavage  and Nasal Swabs of Immunocompromised Patients 

Using  Microscope and Molecular Technique 

A Thesis       

Submitted to the Council of the College of  Medicine / University of Al-

Qadisiyah in partial Fulfillment of the Requirements for the master 

Degree of Science in  

 Medical Microbiology 

By 

Marwah Salman kadhim AL-Gburi   

B.V.M.S Al-Qadisiyah University (4102)     

Supervised by 

 Assist. Prof.                                                                           Assist. Prof.    

Dr. Ghada B. Al-Omashi                                                      Dr. Ali T. Al-Damarchi      

 

                                                   

     
 

A.H.         arramḥmu 0218                                           A.D.                                                         October 4102        

                                       
 

 



 

 

 

 



 

 

 



  

 

 





  

 
 



 

 

Dedication 
 

To: 

My Country Iraq ….. peace and safety 

 

The spirit of my father 

 

My dear mother 

 

My brothers 

 

 

 

 

 

 

 

Marwa Salman 

 



Acknowledgments 
 

        By the name of God, the first who deserves all thanks and pleasure 

for granting me with will, strength and help with which this research 

project has been accomplished. Peace and prayer on my master, guide, 

and supporter, prophet Mohammed and  his household.                              

        Iwould like to gratefully thank my supervisors Assist. prof. Dr 

Ghada B. Al-Omashi and  Assist. prof. Dr. Ali T. Al-Damarchi  for their 

invaluable guidance and penetrating support.                                         

       Also I thank very much and appreciate the high scientific spirit of  

Dr. Mohammad Salih Abbas  God keeps him in goodness and prosperity.                                         

       I am sincerely indebted and grateful  to the Deanship college of 

medicine for  the kind help, cooperation and encouragement during the 

fulfillment of this study.    

      I also would like to express my deep gratitude to my teachers in the 

Department of medical microbiology .                                                                                       

     I also would like to express my deep gratitude to lecture. Dr. Thair  

wali Ali for helping me in statistical analysis.   

 I also would like to express my deep gratitude to Assist. prof. Dr. 

Khalil Gazar and Assist lecture . Hassan Hachim for help me in my 

study. 

Marwa Salman 



Summary 
 

       The current  study was designated  by collecting of ninety-three 

samples , 53 samples were broncho alveolar lavage  BAL, and 40 sample 

nasal swabs, BAL samples collected from Baghdad Medical City hospital 

and from Al-Diwaniyah  teaching  hospital while nasal swabs samples 

collected from Maternity and childhood teaching hospital in Al-

Diwaniyah  city at the period from the beginning of  November 2015 to 

the end of May 2016. The present study included 93 patients, 40 (43%) 

infants and 53 (57%) adults. Mean age of infant patients  was  0.31 ±0.19 

months whereas the mean age of adult patients was 44.25 ±16.16 years 

and  the current study included nasal swabs female16 (40%) and male 24 

(60%), BAL   female 18 (34%) and the male 35 (66%) 

     Pneumocystis jirovecii were identificated of microscopically  in 38\53 

from BAL samples only, the rate of infection with pneumocystis jirovecii 

according to microscopical diagnosis was71.7%,the diagnosis of 

pneumocystis jirovecii were based on the morphology and diameter of 

cyst the mean  diameter were 0.61± 0.07 μm with a range of 0.5- 0.77μm    

       For the identification of  Pneumocystis jirovecii in BAL and nasal 

swabs samples by using real-time PCR the result showed Positive 

samples were 72 and negative samples were  21, the rate of detection of 

pneumocystis  jirovecii by qPCR method were  77.4% , the result showed 

that there was no significant difference in mean age of patients with 

positive qPCR than that with negative qPCR, 24.02 ±25.14 years versus 

29.88 ±24.65 years (P=0.348).   
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Summary 
 

      There were No significant association between gender of patients in 

nasal swabs and BAL with positive infection in pneumocystis  jirovecii 

(P=0.681), (P=0.333), there was also no significant association between 

positive infection with pneumocystis  jirovecii and residency of patients 

(P=0.515), the sensitivity, specificity, Positive predictive value and 

negative predictive value of microscopical examination were (87.2%, 

71.4% ,89.5%, 66.7% ) respectively. 

     The following risk factors were identified: pneumonia in 56 (60.2%), 

COPD in single patient (1.1%), lung cancer in 7 (7.5%), TB in 9 (9.7 %), 

HIV in 1 (1.1%), renal transplantation in 5 (5.4%), asthma with steroid  in 

3 (3.2 %) patients, chronic liver disease in 5 (5.4%) and DM in 6 (6.5%). 

     Mean WBC count was not significantly different between positive and 

negative qPCR cases (P=0.599). Neutrophil, monocyte and lymphocyte 

percentages were significantly lower in patients with positive qPCR result 

(P<0.001), while Eosinophil percentage was significantly higher in 

positive cases (P <0.001). 

    DNA sequencing method was performed for Phylogenetic tree analysis 

study of local Pneumocystis carinii confirmative detection based 

mitochondrial large subunit ribosomal RNA gene, the local Pneumocystis 

carinii samples (S1,S2,S3,S4, and S5) were showed closed related to 

NCBI-Blast Pneumocystis carinii (KC494274.1) Whereas, the other 

NCBI-Blast Pneumocystis sp, were showed different and out of tree, The 

NCBI-Gene bank submission (S1:KX 901804,S2: KX 901805,S3: KX 

901806,S4: KX 901807 and S5: KX 901808).  
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 LOCUS       Seq1                     254 bp    

DNA     linear   PLN 25-SEP-2016 

DEFINITION  UNVERIFIED: Pneumocystis carinii IQS1 

isolate larqe subunit 

            ribosomal RNA gene, partial sequence; 

mitochondrial. 

ACCESSION   Seq1 

VERSION 

KEYWORDS    UNVERIFIED. 

SOURCE      mitochondrion Pneumocystis carinii 

  ORGANISM  Pneumocystis carinii 

            Eukaryota; Fungi; Dikarya; 

Ascomycota; Taphrinomycotina; 

            Pneumocystidomycetes; 

Pneumocystidaceae; Pneumocystis. 

REFERENCE   1  (bases 1 to 254) 

  AUTHORS   AL-Juborry,M.S., AL-Oumashi,G.B. and 

AL-Damarchi,A.T. 

  TITLE     Identification Pneumocystis jirovecii 

in bronchoalveolar lavage 

            fluid of immunocompromised patients 

using molecular technique 

  JOURNAL   Unpublished 

REFERENCE   2  (bases 1 to 254) 

  AUTHORS   AL-Juborry,M.S., AL-Oumashi,G.B. and 

AL-Damarchi,A.T. 

  TITLE     Direct Submission 

  JOURNAL   Submitted (25-SEP-2016) Microbiology, 

College of Medicine, 

            University of Al-Qadissyia, Al-

Diwanyia street, Al-Diwanyia, 

            Alqadissiyia 00964, Iraq 

COMMENT     GenBank staff is unable to verify 

sequence and/or annotation 

            provided by the submitter. 

            Bankit Comment: ALT 

EMAIL:hassan_iq84@yahoo.com. 

            Bankit Comment: TOTAL # OF SEQS:5. 

            Bankit Comment: TOTAL # OF SETS:5. 

             

            ##Assembly-Data-START## 

            Sequencing Technology :: Sanger 

dideoxy sequencing 

            ##Assembly-Data-END## 



FEATURES             Location/Qualifiers 

     source          1..254 

                     /organism="Pneumocystis 

carinii" 

                     /organelle="mitochondrion" 

                     /mol_type="genomic DNA" 

                     /isolate="IQS1" 

                     

/isolation_source="bronchoalveolar ravage fluid" 

                     /db_xref="taxon:4754" 

                     /country="Iraq" 

                     /collection_date="1-Jan-

2016" 

BASE COUNT      101 a     37 c     40 g     76 t 

ORIGIN       

        1 aatagctggt tttctgcgaa tctgttttag 

caaattattt attttattat tagtaggtat 

       61 agcactgaat attttttttt tcaaaaaagg 

gagtattaat ttacttacct aaaaaattta 

      121 accccaaaag ggctaaaaat ttaggtaaat 

aaccgaactt tttgcgataa ggtataaagc 

      181 ctaaggggaa acaccccaaa acagtaaaaa 

aaaaagaagg gccccccatt taaattaagg 

      241 ggaaaattcc caaa 

// 

LOCUS       Seq2                     257 bp    

DNA     linear   PLN 25-SEP-2016 

DEFINITION  UNVERIFIED: Pneumocystis carinii IQS2 

isolate larqe subunit 

            ribosomal RNA gene, partial sequence; 

mitochondrial. 

ACCESSION   Seq2 

VERSION 

KEYWORDS    UNVERIFIED. 

SOURCE      mitochondrion Pneumocystis carinii 

  ORGANISM  Pneumocystis carinii 

            Eukaryota; Fungi; Dikarya; 

Ascomycota; Taphrinomycotina; 

            Pneumocystidomycetes; 

Pneumocystidaceae; Pneumocystis. 

REFERENCE   1  (bases 1 to 257) 

  AUTHORS   AL-Juborry,M.S., AL-Oumashi,G.B. and 

AL-Damarchi,A.T. 



  TITLE     Identification Pneumocystis jirovecii 

in bronchoalveolar lavage 

            fluid of immunocompromised patients 

using molecular technique 

  JOURNAL   Unpublished 

REFERENCE   2  (bases 1 to 257) 

  AUTHORS   AL-Juborry,M.S., AL-Oumashi,G.B. and 

AL-Damarchi,A.T. 

  TITLE     Direct Submission 

  JOURNAL   Submitted (25-SEP-2016) Microbiology, 

College of Medicine, 

            University of Al-Qadissyia, Al-

Diwanyia street, Al-Diwanyia, 

            Alqadissiyia 00964, Iraq 

COMMENT     GenBank staff is unable to verify 

sequence and/or annotation 

            provided by the submitter. 

            Bankit Comment: ALT 

EMAIL:hassan_iq84@yahoo.com. 

            Bankit Comment: TOTAL # OF SEQS:5. 

            Bankit Comment: TOTAL # OF SETS:5. 

             

            ##Assembly-Data-START## 

            Sequencing Technology :: Sanger 

dideoxy sequencing 

            ##Assembly-Data-END## 

FEATURES             Location/Qualifiers 

     source          1..257 

                     /organism="Pneumocystis 

carinii" 

                     /organelle="mitochondrion" 

                     /mol_type="genomic DNA" 

                     /isolate="IQS2" 

                     

/isolation_source="bronchoalveolar ravage fluid" 

                     /db_xref="taxon:4754" 

                     /country="Iraq" 

                     /collection_date="1-Jan-

2016" 

BASE COUNT       98 a     32 c     42 g     85 t 

ORIGIN       

        1 aattagctgg ttttctgcga aatctgttta 

tagcaaatta tttattttat tattagtagg 



       61 tatagcactg aatatttttt ttttcaatag 

agggagtatt aatttactta tctaaaatat 

      121 ttaatctcaa aagggctaaa aagttaggta 

aataaccgga ctttttgcga taaggtataa 

      181 agtctaaggg gaaacacccc aaaacagtaa 

aaaaaaaagt agggcccccc atttaatatt 

      241 aggtgaaaat tcacaaa 

// 

LOCUS       Seq3                     256 bp    

DNA     linear   PLN 25-SEP-2016 

DEFINITION  UNVERIFIED: Pneumocystis carinii IQS3 

isolate large subunit 

            ribosomal RNA gene, partial sequence; 

mitochondrial. 

ACCESSION   Seq3 

VERSION 

KEYWORDS    UNVERIFIED. 

SOURCE      mitochondrion Pneumocystis carinii 

  ORGANISM  Pneumocystis carinii 

            Eukaryota; Fungi; Dikarya; 

Ascomycota; Taphrinomycotina; 

            Pneumocystidomycetes; 

Pneumocystidaceae; Pneumocystis. 

REFERENCE   1  (bases 1 to 256) 

  AUTHORS   AL-Juborry,M.S., AL-Oumashi,G.B. and 

AL-Damarchi,A.T. 

  TITLE     Identification Pneumocystis jirovecii 

in bronchoalveolar lavage 

            fluid of immunocompromised patients 

using molecular technique 

  JOURNAL   Unpublished 

REFERENCE   2  (bases 1 to 256) 

  AUTHORS   AL-Juborry,M.S., AL-Oumashi,G.B. and 

AL-Damarchi,A.T. 

  TITLE     Direct Submission 

  JOURNAL   Submitted (25-SEP-2016) Microbiology, 

College of Medicine, 

            University of Al-Qadissyia, Al-

Diwanyia street, Al-Diwanyia, 

            Alqadissiyia 00964, Iraq 

COMMENT     GenBank staff is unable to verify 

sequence and/or annotation 

            provided by the submitter. 



            Bankit Comment: ALT 

EMAIL:hassan_iq84@yahoo.com. 

            Bankit Comment: TOTAL # OF SEQS:5. 

            Bankit Comment: TOTAL # OF SETS:5. 

             

            ##Assembly-Data-START## 

            Sequencing Technology :: Sanger 

dideoxy sequencing 

            ##Assembly-Data-END## 

FEATURES             Location/Qualifiers 

     source          1..256 

                     /organism="Pneumocystis 

carinii" 

                     /organelle="mitochondrion" 

                     /mol_type="genomic DNA" 

                     /isolate="IQS3" 

                     

/isolation_source="bronchoalveolar ravage fluid" 

                     /db_xref="taxon:4754" 

                     /country="Iraq" 

                     /collection_date="1-Jan-

2016" 

BASE COUNT       98 a     35 c     42 g     81 t 

ORIGIN       

        1 attagctagg ttttctgcga aatctgtttt 

agcaaattat ttattttatt attagtaggt 

       61 atagcactga atattttttt tttcaaaaaa 

gggagtatta atttacttat ctaaaatatt 

      121 taaccccaaa agggctaata agttaggtaa 

ataaccggac tttttgcgat aaggtataaa 

      181 gtctaaaggg aaacagccca aaacagtaaa 

aaaaaaagta gggcccccca tttaatatta 

      241 gggcaaaatc ccaaag 

// 

LOCUS       Seq4                     253 bp    

DNA     linear   PLN 25-SEP-2016 

DEFINITION  UNVERIFIED: Pneumocystis carinii IQS4 

isolate large subunit 

            ribosomal RNA gene, partial sequence; 

mitochondrial. 

ACCESSION   Seq4 

VERSION 

KEYWORDS    UNVERIFIED. 

SOURCE      mitochondrion Pneumocystis carinii 



  ORGANISM  Pneumocystis carinii 

            Eukaryota; Fungi; Dikarya; 

Ascomycota; Taphrinomycotina; 

            Pneumocystidomycetes; 

Pneumocystidaceae; Pneumocystis. 

REFERENCE   1  (bases 1 to 253) 

  AUTHORS   AL-Juborry,M.S., AL-Oumashi,G.B. and 

AL-Damarchi,A.T. 

  TITLE     Identification Pneumocystis jirovecii 

in bronchoalveolar lavage 

            fluid of immunocompromised patients 

using molecular technique 

  JOURNAL   Unpublished 

REFERENCE   2  (bases 1 to 253) 

  AUTHORS   AL-Juborry,M.S., AL-Oumashi,G.B. and 

AL-Damarchi,A.T. 

  TITLE     Direct Submission 

  JOURNAL   Submitted (25-SEP-2016) Microbiology, 

College of Medicine, 

            University of Al-Qadissyia, Al-

Diwanyia street, Al-Diwanyia, 

            Alqadissiyia 00964, Iraq 

COMMENT     GenBank staff is unable to verify 

sequence and/or annotation 

            provided by the submitter. 

            Bankit Comment: ALT 

EMAIL:hassan_iq84@yahoo.com. 

            Bankit Comment: TOTAL # OF SEQS:5. 

            Bankit Comment: TOTAL # OF SETS:5. 

             

            ##Assembly-Data-START## 

            Sequencing Technology :: Sanger 

dideoxy sequencing 

            ##Assembly-Data-END## 

FEATURES             Location/Qualifiers 

     source          1..253 

                     /organism="Pneumocystis 

carinii" 

                     /organelle="mitochondrion" 

                     /mol_type="genomic DNA" 

                     /isolate="IQS4" 

                     

/isolation_source="bronchoalveolar ravage fluid" 

                     /db_xref="taxon:4754" 



                     /country="Iraq" 

                     /collection_date="1-Jan-

2016" 

BASE COUNT       95 a     31 c     42 g     85 t 

ORIGIN       

        1 tatagctggt tttctgcgaa tctgttttag 

caaattattt attttattat tagtaggtat 

       61 agcactgaat attttttttt caataaaggg 

agtattaatt tacttatcta gaatatttaa 

      121 tcccaaaatg gctaataagt taggtaaata 

atcggacttt ttgcgataag ggataaagtc 

      181 taaagggaaa cagcccagaa cagtaaaaaa 

aaaagtaagg ctccccaatt aatattagtg 

      241 gaaaaattcc caa 

// 

LOCUS       Seq5                     255 bp    

DNA     linear   PLN 25-SEP-2016 

DEFINITION  UNVERIFIED: Pneumocystis carinii IQS5 

isolate large subunit 

            ribosomal RNA gene, partial sequence; 

mitochondrial. 

ACCESSION   Seq5 

VERSION 

KEYWORDS    UNVERIFIED. 

SOURCE      mitochondrion Pneumocystis carinii 

  ORGANISM  Pneumocystis carinii 

            Eukaryota; Fungi; Dikarya; 

Ascomycota; Taphrinomycotina; 

            Pneumocystidomycetes; 

Pneumocystidaceae; Pneumocystis. 

REFERENCE   1  (bases 1 to 255) 

  AUTHORS   AL-Juborry,M.S., AL-Oumashi,G.B. and 

AL-Damarchi,A.T. 

  TITLE     Identification Pneumocystis jirovecii 

in bronchoalveolar ravage 

            fluid of immunocompromised patients 

using molecular technique 

  JOURNAL   Unpublished 

REFERENCE   2  (bases 1 to 255) 

  AUTHORS   AL-Juborry,M.S., AL-Oumashi,G.B. and 

AL-Damarchi,A.T. 

  TITLE     Direct Submission 

  JOURNAL   Submitted (25-SEP-2016) Microbiology, 

College of Medicine, 



            University of Al-Qadissyia, Al-Diwanyia 

street, Al-Diwanyia, 

            Alqadissiyia 00964, Iraq 

COMMENT     GenBank staff is unable to verify 

sequence and/or annotation 

            provided by the submitter. 

            Bankit Comment: ALT 

EMAIL:hassan_iq84@yahoo.com. 

            Bankit Comment: TOTAL # OF SEQS:5. 

            Bankit Comment: TOTAL # OF SETS:5. 

             

            ##Assembly-Data-START## 

            Sequencing Technology :: Sanger 

dideoxy sequencing 

            ##Assembly-Data-END## 

FEATURES             Location/Qualifiers 

     source          1..255 

                     /organism="Pneumocystis 

carinii" 

                     /organelle="mitochondrion" 

                     /mol_type="genomic DNA" 

                     /isolate="IQS5" 

                     

/isolation_source="bronchoalveolar lavage fluid" 

                     /db_xref="taxon:4754" 

                     /country="Iraq" 

                     /collection_date="1-Jan-

2016" 

BASE COUNT       96 a     31 c     42 g     86 t 

ORIGIN       

        1 tatagcttgg ttttctgcga aatctgtttt 

agcaaattat ttattttatt attagtaggt 

       61 atagcactga atattttttt tttcaataaa 

gggagtatta atttacttat ctagaaaatt 

      121 taatctcaga atggctaata agttaggtaa 

ataatcggac tttttgcgat aaggtataaa 

      181 gtctaaaggg aaacagccca aaacagtaaa 

aaaaaagtaa ggccccccaa ttaatattaa 

      241 ggggaaaatt cccaa 

// 
  

 

 



                    الخلاصه                                                                         

 

 سائل  كانت عينه 39و  انفيه مسحه  كانت عينه 04 عينه 39 جمع بواسطه  الحاليه  الدراسهصممت 

 جمعت الهوائيه والحويصلات القصبات غسل سائل عينات,  الهوائيه والحويصلات القصبات غسل

 جمعت الانفيه المسحه  عينات بينما التعليمي الديوانيه مستشفى ومن بغداد الطب مدينة مستشفى من

 5403 نتوفمبر شتهر بدايتة متن الفتتر  عنتد جمعتت الديوانيه والعينات مدينة في الاطفال مستشفى من

  (%57) 53 ونستبة اطفتال  (%43) 40 نستبة عينتات الدراسته ت ت   5402 متايو شهر نهاية الى

 المر تى اعمتار معتدل بينمتا شتهر  0.19± 0.31 كتان  الاطفتال المر تى اعمتار معتدل, بتالغين

 .سنه  16.16± 44.25 كان البالغين

 فتتي كتتان 53\38فتتي ال تتوئي المجهتتر بواستتطة Pneumocystis jiroveciiالكتتائن الممتتر    تحديتتد

 التى طبقتا الممر  بالكائن الاصابه معدل فقط الهوائيه والحويصلات القصبات غسل سائل عينات

 متع متايكرومتر 4.40±4.20  كتان الممتر  الكتائن حجت  ومعدل %71.7 كانت المجهري التشخيص

 .مايكرومتر 4.00-4.3 معدل

  الهوائيتته والحويصتتلات القصتبات غستتل ستتائل  عينتات فتتي Pneumocystis jiroveci تحديتتد لغتر 

والعينات  72النتائج اظهرت العينات الموجبه   real-time PCR  استخدا  بواسطة الانفيه والمسحه

 %.00.0 بمعدل محسوب كان pneumocystis  jirovecii تحديد معدل 21السالبه 

 ستكن وامتاكن   pneumocystis   jirovecii متع الموجبته الاصابه  بين مميز  ارتباطات لاتوجد كذلك

 التنبت  وقتي  الموجبته التنبت  قتي , الخصوصتيه, المجهري التشخيص حساسيه,  (P=0.515) المر ى

 .( %66.7 ,%89.5, %71.4 ,%87.2)السالبه

 

 

   

 

 

 

 

 

 



 

              الخلاصه

 

 الرئتته امتترا %( , 24.5) متتري  32 فتي الرئتته ذات متتر : حتتددت التتي التاليتته الخطتتور  عوامتل

 في الرئوي السل%( ,0.3) مر ى 0 في الرئه سرطان%(, 0.0) واحد مري  في المزمنه الانسداديه

 متر %(, 3.9)   مر5 في الكلى نقل%(, 0.0) واحد مري  في الايدز مر %(, 3.0) مر ى 3

 الستكري ومر %(,3.0) مر ى 3 في الفيروسي الكبد التهاب مر %(, 9.5) مر ى 9 في الربو

  %(.2.3) مر ى 2 في

 للفحتتص  والستتالبه الموجبتته النتيجتته بتتين  مميتتز  فروقتتات لاتحمتتل كانتتت البي تتا  التتد  خلايتتا معتتدل

 والخليتته الاحاديتته والخليتته المعتدلتته الخليتته  وهتتي التتد  خلايتتا نستتب .qPCR  (P=0.599) بواستتطة

 النتيجتته مميزمتتع انخفتتا  منخف تته كانتتت( Neutrophil, monocyte and lymphocyte) البلعميتته

  Eosinophil الحم ته الخليه  الخلايا نسبة بينما  qPCR result (P> (0.001بواسطة للفحص الموجبه

  .(P <0.001) الموجبه الحالات في  مميز ارتفاعها كانت

 للكتائن  الجينيته الشتجر  دراستة تحليتل  لغتر  منجتز  كانتت DNA النتووي الحمت  تتتابع طريقة

 الرايبوستتتمات وحتتتدات علتتتى يعتمتتتد كتتتان التثبيتتتتي والتحديتتتد Pneumocystis carinii الممتتتر 

 او عينتتات Pneumocystis carinii المحلتتي الممتتر  الكتتائنRNA  لجينتتات الكبيتتر  المايتوكنرييتته

 NCBI-Blast العالميته العزلته التى مغلقته علاقته اظهترت (S1,S2,S3,S4, and S5) الخمسته عتزلات

Pneumocystis carinii (KC494274.1)  حتين فتي NCBI-Blast Pneumocystis sp,  كانتت الاختر 

 :هي العالمي الجينات بنك في المسجله العينات وشفرات الشجر  خارج اختلاف اظهرت

     The NCBI-Gene bank submission (S1:KX 901804,S2: KX 901805,S3: KX 901806,S4: 

KX 901807 and S5: KX 901808).                                                                                 

 

 

 

 

 

 

 

 


