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Abstract

Abstract

The RNA polymerase Il is responsible not only for transcription of thousands of
protein-coding genes constituting the largest group of distinct individual genes in the
eukaryotic genome, but also for genes encoding small noncoding RNAs (snRNA).
Furthermore, it is found that the carboxyl-terminal domain (CTD) of RNA
polymerase Il is unique to this eukaryotic RNA polymerase. TFIIH and P-TEFb are
important general transcription factors involved in the progress of transcription cycle.
P-TEFb is not only a kind of general transcription factor, but also one of necessary
host transcription factors in HIV-1 gene transcription elongation. Thus, the
phosphorylation status of CTD by P-TEFb has attracted great attention for a long time.
However, its intrinsic structure with hyperphosphorylation and heptapeptide repeat
makes it difficult to be analyzed by using mass spectrometry.

In this study, in vitro phosphorylation patterns of full-length CTD by P-TEFb has
been studied using liquid chromatography-mass spectrometry (LC-MS). Main
contents are as summarized as below: (1) P-TEFb was purify through affinity
purification and its kinase activity was verified using synthetic peptide as substrate; (2)
9 peptides were detected after tryptic digest in MS analysis, covering 1 to 18 and 228
to 388 amino acids of CTD, meanwhile, remained 19 to 227 amino acids were
cleavaged by microwave assisted acid hydrolysis method and 53 peptides were then
detected, finally the coverage rate after combination of two parts was up to 92%; (3)
phosphorylation status of CTD at different time points was revealed by results of ESI-
MS analysis. Firstly, Ser-5 phosphorylation was prefered by P-TEFb followed by Ser-
7, further more , if reaction time was long enough, low level phosphorylation of Ser-2
could happened, finally, the sequence after fiftieth heptapeptide repeat have barely
been phosphorylated.

Generally, in this research, a new method in combination of enzymatic digestion
and microwave assisted acid hydrolysis was successfully developed for supplying a
new way to study position, frequency and preference of phosphorylation of CTD by

P-TEFb directly and accurately.

Keywords: RNA polymerase Il CTD; P-TEFb; Phosphorylation
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Abbreviation

Full Name

7SK snRNP

TF

ActD

AIDS

TBP

TAF

CTD

DMEM

DSIF

ESI

FASP

HIV-1

HMBA

LTR

MALDI

NELF

7SK small nuclear ribonucleoprotein,
HEXIM1/7SK/LARP7/MePCE/P-TEFb

Transcription factor

Actinomycin D

Acquired immunodeficiency syndrome
TATA-binding protein

TBP-associated factor

C-terminal domain

Dulbecco’s modified of Eagle's medium
DRB-sensitivity inducing factor
Electrospray ionization

Filter aided sample preparation

Human immunodeficiency virus type 1
Hexamethylene bisacetamide

lontrap

Long terminal repeats

Matrix assisted laser desorption ionization

Negative elongation factor
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P-TEFb

PIC

RNA Pol |

RNA Pol Il

RNA Pol Il

SnRNP

SEC

SILAC

TAR

TEC

TOF

Positive transcriptional elongation factor b
Preinnitiation complex

RNA Polymerase |

RNA polymerase Il

RNA Pol Il

Small nuclear ribonucleoprotein particle

Super elongation complex,
AFF1/4. ELL2. ENL/AF9. P-TEFb

Stable isotope labeling with amino acids in cell culture

Transacting-response
Transcript elongation complex

Time of flight
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Hsk R, EPYE DNA #5853 RNA &, 2 RNA RARERSZIL
TEERADH, —Fh RNA A H 2 DU SR AZ A BT 5 ZE M BTHE RNA 21
SRIMAEEAZZEYIH, RNA BAEAT 1. 11 11 =JOR5E i sh 2 5 1
Y8, BTN 57 B EH57E 500 000 /245, EH A 8~14 MW, &4 Zn*.

MY o-RGH EIBURAR AR, FTRAX =28 RNA RAEBFHATIX 4
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