CONCEPT: NON-IONIZABLE VS IONIZABLE R-GROUPS

e Non-ionizable R-Groups: groups acid/base reactions (H* transfers).
0 Only have ____ pKa values (R-group does ___ have a pKa).
O _____amino acids have non-ionizable R-groups.

e onizable R-Groups: group resulting from acid/base reactions (H* transfers).
o Have __ pKa values (R-group does have a pKa; R-group pKa sometimes called pKR).
o Capable offorming __ bonds.

EXAMPLE: Total the number of amino acids in each of the indicated ionization groups.

PRACTICE: Which pair of amino acids could form an ionic bond between the R-groups?
a) Asp & Glu b) Gly & Leu c) His & Arg d) Cys & Lys

Memorizing lonization of R-Groups

eOnly __ amino acids have ionizable R-groups.
o Includes all charged amino acids plus ()& ()
EXAMPLE:

Amino Acids with lonizable R-Groups]
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Mostly uncharged at g : &
pH 7, but are likely A 4
ionized at other pHs.

Amino Acid a~COOH pK, a-NH3* pK, R-group pK, Total # of Amino Acids:
Alaning oo 2 lj + Charged atpH 7.—————
Arginine 22 9.0 12.5 -
Asparaging ---------------- 20 s 88 - = haraed at pH 7 —————
Aspartic Acid 2.1 98 39 @ Charged at pH 7. -
Cysteing -----ooooeeee 17 e 10.8-mmrmmmmmemmeeeeee 8.3 lonizable but mostly_ _ _ _ _
Glutamic Acid 22 97 43 uncharged at pH 7. _—
G(I;t;?:,lze gg g; D Non-ionizable R-group.———-
HISHAING ------s-s=remsee 1.8 -ereesesesesemsemneeses @ sommeansenneneaneeae. 6.0
Isoleucine 24 9.7
Leucing oo 24 e s QB e o Cys o R 0 Tyr R
Lysine 22 9.0 105 I 3Qk " ﬁ% H;N\)k - HaN
Methioning -------<--=====s= 2.3 =emrermrmrssanenminnas @D semnnceeen e : , o : y o (o)
Phenylalanine 18 9.1 Hye Hye CH, CHy
Proling  ----oooooeeee R T | I
Serine 22 9.2 &t s©
lhiechine R s A 104w emeemmremeeeeenes PKa = o e
Tryptophan 24 9.4 pKa =
Tyrosing === () () cmmmemmccececmemmcmemeee (2) 7| mmmmmmmm s e 10.1 —
Valine 2.3 9.6




