Protein structure

Primary structure — sequence
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Secondary structure — a-helix, B-strand, coil
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Tertiary structure — folded



 PSIPRED — predict secondary structure!

3 states:

Alpha helix Beta strand Coil

~ C

How does it work?
PSIPRED is an artificial neural network (machine learning) trained with lots of sequence data with known secondary
structure. PSIPRED has learned to recognize the sequence patterns that form a specific secondary structure.



To the server!
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LOOP HELIX STRAND
Experiment SLIFSLKEEVGALAKVLRLFEENDVNLTHIESRPSRLKKDEYEFFTHLDKRSLPALTNIIKILRHDIGATVHELSRDKK
PSIPRED SLIFSLKEEVGALAKVLRLFEENDVNLTHIESRPSRLKKDEYEFFTHLDKRSLPALTNIIKILRHDIGATVHELSRDKK
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>Binary (1 = correct, I = 1ncorrect)

01111101110211122111222101211110111101112111111111000000011111111111110110011081111
>Experiment

SLIFSLKEEVGALAKVLRLEFEENDVNLTHIESRPSRLKKDEYEFFTHLDKRSLPALTNITIKILRHDIGATVHELSRDKK
>PSTIPRED

SLIFSLKEEVGALAKVLRLEFEENDVNLTHIESRPSRLKKDEYEFFTHLDKRSLPALTNITIKILRADIGATVHELSRDKK

Number of 1: 61 correct
Number of 0: 18 incorrect
Accuracy = 61/(61+18)=77.2%



For Helix

1=True Negative 2= True Positive 3 = False Negative 4 = False Positive
>4dstate
1111111111322222222222311111111111111111111111113333322222222222224111111111111
>Experiment
SLIFSLKEEVGALAKVLRLFEENDVNLTHIESRPSRLKKDEYEFFTHLDKRSLPALTNIIKILRHDIGATVHELSRDKK
>PSIPRED

SLIFSLKEEVGALAKVLRLEFEENDVNLTHIESRPSRLKKDEYEFFTHLDKRSLPALTNITKILRADIGATVHELSRDKK

oroniicipy — TN

pecificity = TN + FP
o TP

Sensititity =

TP+ FN



For Helix

1=True Negative => 47 2= True Positive => 24 3 = False Negative =>7 4 = False Positive => 1
>Binary
1111111111322222222222311111111111111111111111113333322222222222224111111111111
>Experiment
SLIFSLKEEVGALAKVLRLFEENDVNLTHIESRPSRLKKDEYEFFTHLDKRSLPALTNIIKILRHDIGATVHELSRDKK
>PSIPRED

SLIFSLKEEVGALAKVLRLEFEENDVNLTHIESRPSRLKKDEYEFFTHLDKRSLPALTNITKILRADIGATVHELSRDKK

Specifici TN

ecificity = ————
P YT TN+ FP
TN =47, FP = 1 - Specificity = 47/48 = 97.9% (of those that should not be predicted to be helix, almost none are. This means very few false positives.)
S o TP

ensititity = ———

YT TP+ FN

TP =24, FN = 7 - Sensitivity = 24/31 = 77.4% (of those that should be predicted as helix, a few were missed. This means there were false negatives)

While the specificity is great, the sensitivity can be improved. Typically, a predictor must be benchmarked against
a much larger dataset, but these values are in the “ballpark” for how accurate PSIPRED is (approaching 80-84%
accuracy).



