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“Under unfavorable conditions" is the correct idiomatic expression, meaning
"in the context of" or "when experiencing" such conditions.

Why (in) sounds almost okay—but isn't quite right:

"In" can sometimes be used with "conditions" (e.g., in cold weather, in poor
lighting), so at first glance, it might sound acceptable. However, in this BFERE
27 context, we're talking about the effect of being subjected to or experiencing (D)
unfavorable conditions. That’s where “under” is the more idiomatic and
precise preposition.
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3. Function of the mRNA cap

The known functions of the mRNA cap are mediated by its inter-
actions with binding proteins and complexes (Fig. 2). A cap modifica-
tion may influence the affinity of the cap to its various co-factors
[17-19].

3.1. RNA processing and translation: CBC and elF4F

CBC (cap binding complex) and elF4F (eukaryotic initiation factor
4F) are the major mRNA cap binding complexes in mammalian cell
lines. The predominantly nuclear CBC consists of a cap binding protein,

20 NCBP2 (nuclear cap binding complex 2/CBP20) and its_interacting ‘H.ijf R ¢ ‘;%
partner, NCBP1 (nuclear cap binding complex 1/CBP80) CBC binds to (D)
the cap and recruits mechanistic proteins to the pre.mRAA_promoting
splicing of the first intron, 3"-end processin€, nuclear export ang) in-

itiation of the pioneer round of translation [1 .
particularly histones, CBC can also be involved in subsequent rounds of
translation [21]. For the majority of mRNA in the cytoplasm, the mRNA
cap binds to the cap binding complex, elF4F, which promotes transla-
tion initiation [4]. The elF4F protein complex consists of a cap binding
protein, elF4E, a scaffold protein elF4G and a helicase eIlF4A (or their
isoforms). When bound to the cap, elF4F recruits the initiation factor
elF3, which in turn recruits the initiator tRNA and 40S ribosome sub-
unit. e[F4E also has nuclear functions including in RNA export of spe-
cific transcripts [22]. The cap binding component of elF4F, elF4E, is
regulated through the mTOR (mammalian target of rapamycin) and
MNK1,2 (MAP Kinase Interacting Serine,/Threonine Kinase) signalling
pathways, coupling cap-dependent translation initiation to nutrient,
oxygen and growth factor availability [23]. In contrast to e[F4F-medi-
ated translation, CBC-mediated translation is resistant to mTOR-de-
pendent inhibition [21,24].

Both CBC and elF4F have a strong preference for the cap guanosine
to be methylated. elF4E binds to m7G(5")ppp(5)G with 1000-fold
greater affinity than G(5")ppp(5’)G, and NCBP2 has more than 150-fold
greater affinity for m7G(5")ppp(5”)G than G(5)ppp(5°)G [25,26]. Both
CBC and elF4F also have increased affinity for the cap when the first
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1. Biology Approach Global 11 Edition, page 396 > i&42 #7#% & 1§ &2
Campbell 3E, Biology in Focus (Global Edition) page339 =7 Figure 14.13 &_
- #£- ko & Campbell 3E, Biology in Focus (Global Edition) page339 >
3 — B M > Ribozyme 4y i » $% 3| In some organisms, RNA splicing
can occur without proteins or even additional RNA molecules: The intron
RNA functions as a ribozyme and catalyzes its own removal! &42 # 3] . i&
7 RNA splicing p¥ > intron RNA # £ & 3 ribozyme 5% it o

2. & Campbell 3E, Biology in Focus (Global Edition) page339 = Figure
14.13 45 i pre-mRNA spicing s 4%; FF FF % & ¥ #% T| the small RNAs
in the spliceosome not only participate in the assembly of the spliceosome
and recognition of the splice site but also catalyze the splicing process. iz4Z

# ¥| % small RNAs & spliceosome * £ 5 catalyze the splicing process 2
g e b
3. & snRNA & 3 ribozyme :jEdd > 2 BEF R {2 2B)~D)¥ ¥ -

oo s e U@L PLUUULES CdlL s gives the molecule a parti
be much greater than its number of genes. Asspecific structure is essential e

How is pre-mRNA splicing carried out? The removal of zymes, just as it is for enzymatic
introns is accomplished by a large complex made of proteins amino acids in an enzymatic p
and small RNAs called a spliceosome. This complex binds to contain functional groups that
several short nucleotide sequences along the intron, including the ability of RNA to hydroge:
key sequences at each end (Figure 14.13). The intron is then molecules (either RNA or DNA}

e T e S peeoo e o] activity. For example, comple:
together the two exons that flanked the intron. It turns out RNA of the spliceosome and the
that the small RNAs in the spliceosome not only participate in precisely locates the region whese!
the assembly of the spliceosome and recognition of the splice ing. Later in this chapter, you'll
site but also catalyze the splicing process.

also allow it to perform impo:
Mastering Biology such as recognition of the three
Interview with Joan Steitz: Studying RNA,
her “favorite molecule” CONCEPT CHECK 14.3

1. Given that there are about 2

Ribozymes human cells make 75,000-18
The idea of a catalytic role for the RNAs in the spliceosome 2. Compare RNA splicing @

i & recorded TV show. What w
arose from the discovery of ribozymes, RNA molecules that

this analogy?

. ALLLYEIE] What would be
with an agent that removea
For suggested answers, see A;

function as enzymes. In some organisms, RNA splicing can
oceur without proteins or even additional RNA molecules:
The intron RNA functions as a ribozyme and catalyzes its own

w

¥ Figure 14.13 A spliceosome splicing a pre-mRNA. The diagram CONCEPT 14.4

shows a portion of a pre-mRNA transcript, with an intron (pink) flanked T e —

By two exons (red). Small RNAs within the spliceosome base-pair with Translation iS the
nucleotides at specific sites along the intron Next, small spliceosome 33

ANAs catalyze cutting of the pre-mRNA and splicing together of the syntheSIS of a po'
&xons, releasing the intron for rapid degradation. A CI L k

oser Loo
Spliceosome.

We will now examine in greater.
tion flows from mRNA to protes
We'll focus on the basic steps of
bacteria and eukaryotes, while

Molecular Components

In the process of translation, a
- 4 and builds a polypeptide accos
& codons along an mRNA mole:

Spliceosome 4/ 1 \k/" & a transfer RNA (tRNA). The
Soponents RNA amino acids from the cytoplasms
5 = . Cut-out growing polypeptide in a ribo:

Exon 1 Exon2 e stocked with all 20 amino acids,
[N) Mastering Biology from other compounds or by tak
Animation: A Spliceosome rounding solution. The ribosome

CHAPTER 14 GENE EXPRESSION

Campbell 3E, Biology in Focus (Global Edition) page339 = Figure 14.13 ;
1 Z 43T Ribozyme sy it o

QLA
B)D)s ¥
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% [ Curr Top Microbiol Immunol. 2020:425:131-166./Glucanases and
Chitinases ] 4 & ¥ 4% ¥| In many yeast and fungi, -(1,3)-glucan and chitin
are essential components of the cell wall, an important structure that
surrounds cells and which is responsible for their mechanical protection and
necessary for maintaining the cellular shape. % 4% Chitin $1* & F$& &4
M4 eniF-3E (mechanical protection) °

Review > Curr Top Microbiol Immunol. 2020:425:131-166. doi: 10.1007/82_2019_185.

Glucanases and Chitinases

César Roncero ', Carlos R Vazquez de Aldana 2

Affiliations + expand
PMID: 31807894 DOI: 10.1007/82_2019_185

Abstract

In many yeast and fungi, B-(1,3)-glucan and chitin are essential componepis@

important structure that surrounds cells and which is responsible for {eir mechamcal protection and)

necessary for maintaining the cellular shape In addition, the cell wall is a O}

extracellular stimuli. Since B-(1,3)-glucan and chitin perform a central structural role in the assembly of
the cell wall, it has been postulated that 3-(1,3)-glucanases and chitinases should perform an
important function in cell wall softening and remodelling. This review focusses on fungal glucanases
and chitinases and their role during fungal morphogenesis.

29 | 2. % Campbell 3E, Biology in Focus (Global Edition) page 100 # | chitin
3 54 b B> ¢ 122 7> 4 _hard case ; page 579 # I E Finiw
#z kE strengthened by chitin o

> FE&Eu b » §7 4 Chitin is a strong but flexible polysacchoride - ¥]* A

TFAEL RS s BT RIEL AT A

BEFERE R
©)

© Mastering Biology
Animation: Starch, Cellulose,
and Glycogen Structures

Another important structural polysaccharide is chitin, the Campbell 3E, BlOlOgy in Focus
bohydrate used by arth; ds (insects, spids s, - "
carbohydrate used by arthropods (ir t (Global Ed]t]on) pagelOO whar

and related animals) to build their exoskel
swmehiag Soft parts of these animals. Chitin is also found o gl . ol
hich use this polysaccharide as the building £ E:] v Chitin m{kﬁ 3i“ °
material for their cell walls. Chitin is similar to cellulose except
that the glucose monomer of chitin has a nitrogen-containing
attachment.

100 UNIT ONE CHEMISTRY AND CELLS

gy N s Arraa L T ANAL SLLIASL U UM UL LUy ALY ALLE UL AL UA

What fungal traits facilitate feeding by absorption? One Campbell 3E, BIOIOgy
such trait is d Cell wall strengthened by chitin strong but in Focus (Global

flexible polysaccharide. As fungi absorb nutrients from their

o LY A
environment, the concentration of those nutrients in their Edltlon) pag6579 ﬁ-%’
cells increases; that, in turn, causes water to move into fungal B «é::]‘ ¢ Chitin 45 i o
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12:*%&11453@1534“‘1%5% e
4%?#’!%@. KNy §p§*35(114ﬁ4” 23 p)

T | s ¢ BB #H it e s

(A% 5 gk o 5 - faFF#4 #& 1 (graded depolarizations)’ d interstitial
cells of Cajal 74 # > ¥ i5 1§ gap junctions @iE 3| T — B % « [F %8
Human Physiology 14 edition, Stuart Ira Fox; Page 631 (Intestinal
Contractions and Motility) ]

(B)T i veif i 38~ 3B % & (latch state) k M4 4Tk GFA e [ %®& Human
Physiology 14 edition, Stuart Ira Fox; Page 396 (Excitation-Contraction
Coupling in Smooth Muscles) ]

33 | (C)T i~ MLCK Bipis it AR R & T T e dgan R {ricsge > @ v
TR A AR T A 2 1R e sE o [ % R Human Physiology 14
edition, Stuart Ira Fox; Page 396 (Excitation-Contraction Coupling in
Smooth Muscles) ]

(D)myosin light-chain kinase (MLCK)&_T i ﬂ"ﬂ]( A2 Z & F]+ > myosin
light-chain phosphatase (MLCP)R] & L i 3icfi2 £ & F]+ < [ 4R
Human Physiology 14 edition, Stuart Ira Fox; Page 396

BEFERE R
(D)

(Excitation-Contraction Coupling in Smooth Muscles) ]

(B)X § ¢ B3t T s Ca 2 calmodulin s & 7 = Ca**-CaM 4f & %8 > 3%
A AR F E P MLCK > & S ¥ BRI LT o [ % & Guyton and
Hall Textbook of Medical Physiology 14th edition, John E. Hall & Michael | ‘23F i § %
E. Hall; Page 104:= Figure 8-3 (Calcium Ions Combine with Calmodulin to (B)

Cause Ac-activation of Myosin Kinase and Phosphorylation of the Myosin
Head)]

34

(B)Orexin neuron i AZFF B 5 i B 0 @ it PEAR 27 ik o B R Hp Y
Adigakaxg o d S Z X WA N B ¥ & orexin-producing neurons A&
B ERAFEFAGBELEL > ¢ 515,:?? BEE ° < orexin antagonist
TOUCLPER P WIRAE W fid * cui 2 PRk o[- %-R Guyton
and Hall Textbook of Medical Physwlogy 14th edition, John E. Hall &
Michael E. Hall; Page 715 (Role of Orexin Neurons in Arousal and K=
Wakefulness) ] (B)

Z

(C) 7] serotonin receptor & F ¥ % subtype > # F subtype & 7 & wf & 2

w”
b

38

e A prdlenit® o F]P @ * serotonin receptor antagonist A 4 2. s % I
2Ly Ere Ll pER O T AE R X LA 2 ¥ [ 4R Ganong's Review of
Medical Physiology 26th Edition, Kim E. Barrett, Susan M. Barman, Jason
Yuan, Heddwen L. Brooks; Page 365(Serotonergic receptors)#? Table 7-2]

OREp M2 Fd G223 RLEFIRETT P EHY
Y o ART EF MRS RI LR o AREFZHF O ART R NEIE
AL E B A RRBEFEY R A ARKSERR o [ %F Ganong's | IR E 5
Review of Medical Physiology 26th Edition, Kim E. Barrett, Susan M. ©)

Barman, Jason Yuan, Heddwen L. Brooks; Page 642(Melatonin & circadian
rhythms)£* Figure 14-11)
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@U%%ﬁﬁme§i25%’aw%n%.&gp*cﬁﬁpHﬁ%ilﬁ’
Bk F s R g aipal o HCles Ry 52 T "% o i faiv* 1 &
Hd § ZE0Y 0 D cell ¥4 i eiisomatostatin#73% 3570 @ D cell5E (4] %
PR & R F T RpHET "2 sDecell § 3 Ak 34k A iXsomatostatin
#r4lGcell# iz 5 i % o b FFsomatostatins ¢ ® 3% (T * **parietal cell » #r
FIH ST o AJEB) ~ (O (D)EA Y £ # i o [ % F Human
Physiology 14th edition, Stuart Ira Fox; Page 647 (Gastric Phase) ]

MR E S
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(B)R R A0 AL flfcs v rff MK Herite & it 0 B Av Bl A Tk
ERE o pth o d R A EER T AR e G AR 0 PR T 0 B
FIRRA Sa BT A 4 ardR Pl s ﬁr;‘ﬂ [ % & Guyton and
Hall Textbook of Medical Physiology 14th edition, John E. Hall & Michael
E. Hall; Page 810 (Nervous Regulation of Salivary Secretion)]

ORA G ET L3 Bk D (DEBHDIRA LT ‘,%i'*ﬁ'%‘fgﬂri
T Se 2325 (2)-!1\?'5:&1 i}gﬁé SR EE R /}1"“ q_ﬁé'i’(’gl]lf@'“ & A0l
PR P AR SN E N R AR FEAIRER S 0 AR
AT n F »]Q:f{‘ﬁi,%;}’(ﬁ_ R R R D TR e [;ﬁ*%% Guyton and Hall
Textbook of Medical Physiology 14th edition, John E. Hall & Michael E.
Hall; Page 808 (Sympathetic Stimulation Has a Dual Effect on Alimentary
Tract Glandular Secretion Rate) ]
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