Different Types of RNA

	Type of RNA
	Association
	Where
	Function

	mRNA
	rRNA
tRNA
miRNA
snRNA
DNA (transcription)
mRNA
	rRNA- ribosome
miRNA- cytoplasm
DNA- nucleus
snRNA- nucleus
mRNA – constantly
	Specifies amino acid sequence of a protein
“Messenger RNA”

	tRNA
	mRNA
tRNA
DNA
	tRNA – constantly
DNA – transcription/nucleus
mRNA- translation/cytoplasm
	Binds to specific amino acid and serves as adapter molecule when amino acids are incorporated into growing peptide chains
Read 3’-5’

	rRNA
	SD box (mRNA)
rRNA
proteins
	SD box – ribosome (cytoplasm)
rRNA- whenever
Proteins to make ribosome
	Structural and catalytic functions

	snRNA
	Pre-mRNA
(intron/exon junction)
	[bookmark: _GoBack]Pre-mRNA - nucleus
	Forms complexes with proteins to form snRPS, involved in splicing 

	miRNA
	mRNA
miRNA (loop)
	mRNA – ribosomal complex
miRNA - constantly
	Inhibit mRNA translational by base pairing with mRNA and causing it to become double stranded
- read in the 3’-5’ because mRNA is read 5 to 3

	Pre-mRNA (euk)
	Polyadelynation signal
snRPs
	In the nucleus
snRPs - nucleus
	Messenger mRNA that includes introns
5’ cap is added to pre-mRNA and so is the poly-A tail 

NOTES: 
there are not specific introns and extrons
Whatever gets chopped out is an intron for that gene 



What kind of information do you see in DNA?

	Signal
	Location
	Transcribed/
Translated?
	Understood?

	Enhancer (euk)
	Anywhere on the DNA
	Neither
	DNA

	Promoter – in euk has TATA box
	Upstream of start codon
	Neither
	DNA

	Terminator
	Downstream 5’UTR
	Transcribed
	RNA

	Start Codon
	Coding region
	Both
	RNA

	Stop Codon
	Coding region
	Transcribed
	RNA

	3’UTR/5’ UTR
(technically not a signal but YOLO)
	Either end of coding region
	Transcribed
	RNA

	Promoter proximal region (euk)
	Close to promoter
	Neither
	RNA

	SD (prok)
	5’ UTR
	Transcribed
	RNA

	Operator
	Beside promoter on lac operon
	Partly transcribed/tranlated
	RNA

	Lac I (regulatory gene)
	Before promoter (DNA)
	Both
	RNA



Types of posttranslational protein modifications

1. Removal of targeting tags
2. Ubiquinone tags for proteins that are not needed by metabolism
3. Variations in rate of protein processing
4. Variations in rate of protein breakdown
5. Phosphorylation of enzymes (inhibits/activates certain enzymes, regulating function)
6. Methylation of histone proteins (epigenetic regulation)

Traffic in Nuclear Pore

	Things that stay in nucleus
	Things that leave nucleus
	Things that enter nucleus

	SnRNA
	miRNA
	Polymerase

	siRNA
	mRNA
	snRNPS

	Xist
(Except during Mitosis)
	tRNA
	Transcription factors and any protein that is needed in nucleus

	
	rRNA
	






Prokaryotic Gene Expression vs. Eukaryotic Gene Expression

	Prokaryotic
	Eukaryotic

	Binds directly to promoter by a protein factor that is released after transcription has begun
	RNA polymerase does not bind to DNA directly; it binds to promoter after transcription factors, which are proteins that recognize TATA box, have been bound 


	2 specific sequences called terminators that signal end of transcription; they act after they are transcribed

Terminator of mRNA base pairs with itself; hairpin loop

Protein binds to a specific terminator sequence on mRN

	Transcription terminator sequences
polyadenlyation signal
At the signal it associated with protein that then cleaves at a point just downstream of it 
Found in 3’ UTR
Poly A tail added

	Single type of RNA polymerase transcribes different genes
Promoter sequence essentially the same
	Different promoters, RNA polymerases and transcription machinery for protein coding vs. non protein coding genes


	
	Create pre-mRNA then processed into mature mRNA
Splicing of introns by snRPS in pre mRNA


	
	5’ guanine cap which is added to pre-mRNA and is connected using 3 phosphate groups


	Takes place throughout cell
	Translation happens in cytoplasm
(a few genes are transcribed and translated within mitochondria and chloroplast


	mRNA produced by transcription NOT confined to nucleus
	mRNA produced by splicing or pre-mRNA (first confined within nucleus)


	Translation immediately follows transcription; actually begins before entire gene is fully transcribed

	 

	Initiation:

Instead of binding to 5’ cap, the initiator RNA and small ribosomal unit bind to mRNA directly to the region of start codon
This complex moves upstream of the start codon and then large ribosomal unit begins translation 

Ribosome attaches to mRNA at the SD box using complementary base pairing
	Initiation:

tRNA attaches to 5’ cap of mRNA and scans down the mRNA until a start codon is found; complementary base pairs with it 

large ribosomal sub unit attaches and the mRNA continues translation
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