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A nucleophile such as OH ™ can absuract the H of the 2'—OH,
generating 2'—O™ which attacks the 8" P of the phosphodiester bridge:
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3'—-PO, product 2'—P0O, product
Complete hydrolysis of RNA by alkali vields a random
mixture of 2’—-NMPs and 3'-NMPs.
DNA: no 2'— OH; resistant to OH ™ :
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FIGURE 22-38 Azaserine and acivicin, inhibitors of glutamine ami-
dotransferases. These aralogs of glutamine interfere in a number of
amino acid and nuclectide biosynthetic pathways.
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« Fatty acid oxidation

* Acetyl-CoA production
¢ Ketone body synthesis
* Fatty acid elongation

Endoplasmic reticulum

* Phospholipid synthesis

* Sterol syntheais Uate stages)
* Fatty acid elongation

* Fatty acid desaturation

Chloroplasts
* NADPH production (pentose phosphate * NADPH, ATP
pathway; malic enzyme) production
* [NADPH)/INADP '] high « [NADPH)/[NADP ']
* Isoprenaid and sterol synthesia high
learly stages) * Fatty acid
# Fatty acul synthess  www.kaoyancas.net synthesis
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Domain ¢ — " " " Selectivity filter

(pore region)

iél.'w# .i BB Eaanit imj FIGURE 11-50 Voltage-gated Ma* channek of neurons. Sodium

#

s a0 ,‘as-‘z'-. Janfaans
v vV , PR
Inside ) ° \ | . Yaags ® Astivation

channels of different tissues and arganisms have a variety of subunits,
but only the principal subunit ) is essential. (a) The a subunit is a

" \ | . bl large protein with four homologous domains il to V), sach contain-
NHp ' p ity ing six ransmembrane helices (1 to &). Helix 4 in each domain {blue)
Inactivation gaté  Valtage sensor is the voltage sensor; helix 6 (oange) is thought to be the activation

=) gate. The segments between helices 5 and &, the pore region (red),

form the selectivity filter, and the segment connecting domairs 11 and

Outside Al IV (green) is the inactivation gate. (i The four domains are wrapped

+++++ 3 : % :
about a central transmembrane channel lined with polar amine acid

g‘g‘-@% } 1B e gy residues. The ssgments linking helices 5 and & ired) in each domain

come together near the extracellular surface to form the selectivity fil-

ter, which is conserved in all Ma™ channels. The filter gives the char
nel its ability to discriminate between Ma™ and other ions of similar
size. The inactivation gate igreen) closes {datted lines) soon after the
: Membrane p.,m._,d' :mm, activation gate opens. () The voltage-sersing mechanism imolves
s i movernent of helix 4 {blue) perpendicular to the plane of the mem-
brane in response to a change in tansmembrane potential. As shown
at the top, the strong positive charge on helix 4 allows it to be pulled
inward in response to the inside-negative membrane patential (V.

Salactivity
filtar (pare)

Aquenus jon
Activation channel

Depolarization lessens this pull, and helix 4 relaxes by moving cut-
ward (baottarn). This movemnent is communicated to the activation gate
jorangg), inducing conformational changes that apen the channel in
response to depolarization.

¥ Na”
Inactivation Membrane depolarized,
gate (open) channel open
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D ] ich
Resting i Desanaitized
izate closad) ] igate elosad)

FIGURE 12-4 Three states of the acetylcholine receptor. Brief ex-

=S posure of (a) the resting (closed) ion channel to acetylchaline (ACh)

| produces (b the excited {gpen) state. Longer exposure leads o (o) de-
sensitizaticn and channel closure.

Bulkr hrdrophobic

Leu side chains of Binding of two acetyleholine M2 helices now have
M2 helices closs molecules canses tadsting amaller, polar regiduss
the chammel. of the M2 halices. lining the channel.

2 Acetyleholine }

Acetyleholine - = "l '
hinding sites J . y 'L‘/b *
e ¥ T T e
- | vl l l -

Subumnit folds into four
transmembrane « helices

--"‘

' e e ) J " y i o
e e s M1 M4 M2 - . i ] . L "." 1L A
o Subunit S = - \Il‘l/ M i e T \::'\q_ "‘\\ H -;, Ij
(3,5 are homologous) Ay 3 X e || : . il i

M2 amphipathic helices
surround channel
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Mitosis ( nuclear
2 Phase division) and GO0 Phase
No DNA crtokinesis Terminally
synthesis. (cell division) differentiated
RNA and vield two cells withdraw
protein daughter cells. from cell cyele
avnthesis indefinitely.

continue. ﬁ---“'”'}" ‘
. ' HiRK

V. G2 Reentry pn!nt
f A cell returning
A from GO
enters at early
;1 phase.

6-12h |

/ G1 Phase
/' BNA and protein

"

J synthesis. No DNA

. h_ \ synthesis.
———— = l
S Phase PRl 1

DNA synthesis Restriction point
doubles the A cell that passes this

amount of DNA point islr:i:amn:jilted
in the cell. RNA to pass into S phase.

KBS drEss a2 lso
avnthesized




&

www . kaoyancas . net

Cyclin-CDE complex forms, but phosphorylation
¢ on Trri® blocks ATP-binding site; still inactive.

Cyelin
synthesis
leads to ita

@)

accumulation.

phosphatase, which
activates more CDE.

——

CDE phosphorylates

FPhosphorylation of Thr'™ in
T loop and removal -:-fT:.'Ti“""
phosphoryl group activates
cyclin-CDHE manzfiold.

’
Wil

Phosph u.t-u.;_;—ju.?_h-n

B AR

= —RIAFLLR

CDE phosphorylates
DEERP, activating it.

Cyelin is

DERF triggera
addition of ublquitin
molecules to cyclin
by ubigquitin ligass.

degradead

by proteasomes,
leaving CDE
inactive,

(k)

FIGURE 12-44 Regulation of CDK by phosphorylation and prote-
olysis. (a) The oyclin-dependent protein kinase activated at the time
of mitosis (e M phase CDE) has a *“T loop”® that can fold ino the

substrate-binding site. When Thr!® in tWW-IKQpWﬁ\Q@EtEd,

the loop moves out of the subsrate-binding site, activating the CDK

manyfald. (b) The active cyclin-CDE complex triggers its cwn inac-
tivation by phosphorylation of DBRP (destruction box recognizing
proteink. DERP and ubiquitin ligase then atach several molecules of
ubiquitin (L1} to oycling targeting it for destruction by proteasomes,
proteclytic enzyme complexes.
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Tranasporta iona to
; : Pancreas ! maintain membrane
Eacretas inslin e o P i o potential; integrates

and glucagon in I.-" e SRR e 2 L) inputs from body

response to changes | s S and surroundings;

in blood gluecose N g sends signals to

concentration. b i L other organa. Lymphatic
svatam

Froceases fats,
carbohydrates, Carries lipids

pru:-l:ilin.e_. fn:u::deiel:; from intestine to liver,
grnthesizes ;

distributes lipids,
ketone bodies, and
glucoss for other
tia=ues; converts
excese nitrogan

to urea.

Synthesizes,

gtores, and

mohil 1mea
Portal vein ' iriacrylglyeerals.

Carries nutrients m’

from intestine to liver,

Small intestine

Aheorhs mutrients Usea ATF to do

from the diet, movea mechanical work.

thiem into blood or

Iymphatic system. -
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