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The purpose о/ this report is to obtain аn independent review [сот the members о/ PhD de/e nse Jury 
Ье/оге the thesis de/ense. The members о/ PhD de/ ense Jury аге asked to subm it signed сору о/ the 
report at /east з о days prior the thesis de/ ense. The Reviewers аге aske d to bring а сору о/ the 
comp /eted report to the thesis de/ ense and to discuss the contents о/ each report with each other Ь е/о ге 

the thesis de/ense. 

'/ the reviewers have а nу queries about the thesis which they wish to raise in advance, p/ease contact the 
Chair о/ the Jury. 

Reviewer's Report 

Reviewers report should cont ain the fo llowing items: 

• Brief evaluat ion of the t hesis quality and overall str uct ure of t he dissertation. 
• The relevance of t he t opic of dissertation work to its actual content 
• The relevance of t he methods used in t he dissert ation 
• The scient if ic signif icance of t he result s obt ained and t heir compliance w it h t he int ernat ional 

level and current stat e of the art 
• The relevance of t he obtained results to app lications (if applicabIe) 
• The quality of pubIicat ions 

The summary of issues to Ье addressed before/during the thesis defense 



The thesis " Functio nal and str uctu ral analysis of а non-canonical mu lti subunit RN A polymerase encoded 

Ьу giant bacteriophage AR9" Ьу Maria Sokolov a is devote d to the study of highly unusual RNA 

polyme rase of th e phage. While some phages code for th eir own RN A polymerases, these а ге mainly 

single subun it enzymes. M ult isubunit RNA polymer ases а ге т о ге сот топ for cellular genomes. 'П fact, 

а" cellu lar organisms code fo r simi larly constr uct ed RNA polymer ases, w hich share t he general 

archi t ect ure. The AR9 nvRNA polymerase, w hich is responsibIe fo r t he t ranscription of t he late genes of 

the phage has а very unusual compo sition if compared with t he com posit ion of cellular mult isubunit 

RN A polym erases. It has four сог е subunits that have similarit ies wi t h N and С t erminal part s of р and Р ' 

subunit s of bacterial RNA polymerase, w hile completely lacking а and (J) subunits. Ca reful biochemical 

purif icat ion schem e developed Ьу Maria allowed separat ion of both с о г е enzyme and putative 

holoenzyme wh ich cont ained addit ional gp226 subunit which lacks clear homology with bacterial RNA 

po lymerase subunits. Maria studied enzymatic properti es of t he AR9 nvRNAP in vit ro. It appeared t hat 

th e polymerase has uniq ue pro pert ies relat ed to t he mechanism of t ranscript ion init iat ion. RemarkabIy, 

AR9 phage genome contai ns uridine I'esidues compl ete ly substi tuting t hymine. This substitution 

appeared to Ь е crit ical for the transcript ion initi at ion. Maria demon st rat ed th at whi le " nor mal" DNA is 

not recognized Ьу t he phage RNAP as а substrat e, uridine-cont aini ng DNA is tra nscribe d. Mappin g of 

each promoter residue w ith t he help of mutagenesis and t hymine to uridine (and back) substitution 

allowed t o reveal th e residues recognized Ьу th e polyme rase. Ut ilizati on of hyb rid templ ates and several 

other experimenta l tricks allowed Maria t o make several groundbreaking conclusions related to the 

mechanism of init iation Ьу nvRNAP of AR9. It appeared that tem plat e DNA st rand of а promot er is 

recognized and conserved uridine residues of the promoter interact direct ly wi th RNAP. А п accessory 

subun it gp226 is not needed for t he elongat ion but is necessary for promoter recognit ion. Non­

essent iality of t he non-template strand of th e promot er DNA for t ranscript ion result ed in а 

revolut ionary phenomenon of single-stra nded DNA tra nscript ion Ь у nvRNAP AR9. Spectacula r 

biochemical st udy was followed Ьу structu ral st udies aimed in nvRNAP st ruct ure determinat ion. It 

appeared th at t he task was very complicated and several methods appl ied lead t o а lim ited success yet, 

alth ough th e work is in progress, as it comes from t he t ext. 

Overal l imp ression is th at Maria made а titanic work and obtained spectacular results, highly demanded 

Ьу th e mo lecular bio logists. The wor k is pubIished in 3 int ernational journals wi th high impact factors . 

Ma ria is t he fi rst aut hor in о пе of those. The met hods applied а ге of top level in t he f ield. Thus, the re 

аге по doub t s th at Maria deserves PhD degree. 

The on ly crit icism I have is relat ed to in vivo relevance of th e single stranded DNA tran scripti on. The trick 

wit h lowering DNA concent rat ion allowed to see some amount of RNA t ranscript th at is not RNase Н 

sensit ive, but still , th e predom inant majority of RN A is present apparently in а form of а hybrid. No 

proof of in vivo relevance for such fo rm of t ranscript ion is present ed. This small crit icism is absolut ely 

not crucial fo r the very good impression of this t itanic work 

Provisional Recommendation 

V I recommend that the candidate should de/end the thesis Ьу m eans 0/ а /огmа! thesis de/ense 


