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1. ¥ raficF - B pF > V- 38 8 1 a2 38 9
(A) BFEFRT T | il
(B) 5P X ls-éﬁ’ﬁxi = B rdkcF
C) BERBFT i3 >xdicF Al | ¥
(D) 5 EAe? ik f@;?&f;{ BT Bk
2. TR AR Y
(A) NaCl i3 iz (B) CeHiOe i3 it (C) £ 4» (D) © Fia i
3. 32 "k (CH:OH) # 72g kiR & » 335 7 eny 8 4 % o (= &0 CHOH #h¥ 3 F£ 5 32
g/mol » H20 i B 5 & % 18 g/mol)
(A) 0.200 (B) 0.250 (C) 0.400 (D) 0.125
4. HEPF Y G By bt g g4 w2
(A) ¥ %~ 3~ 5 i (B) 15 ~ T+ ~ toif s enflac
(C) % %~ T+ ~ IR ST (D) ® F ~ & B3 ~ oIf SHAR il
5. R BRRT 40T > B Zn-Cu BT ¥ PREZT R THES (Eere) 759
Zn** +2¢e"—Zn E°=-0.76V
Cu*'+2¢ — Cu E°=+034V
(A) 0.42V (B) —0.42V () 1.10V (D) —1.10V
6. * # #pd it (Gibbs Free Energy) £ -T =% ficenhd 29
(A) $FF8rpd a0 5 FPF THEFHEIN]
(B) ¥ F#47A d i3 f P THEY H] ]
(C) FEH8p o i 5 P> T GF ko |
(D) £ # &rpd 2Ly fem i
7. BE & CHn BB Hy G afh > CHie 257G b Al atb 2 @572
(A) 11 (B) 12 ©) 13 (D) 14
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12.
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(A) 4% (B) = # © &% (D) 4 %

THvR— v B L AR T TRk AmEE & (Williamson ether synthesis) | i {7 ?

: ,OH—>O\\0tBu MOH_> : ><0/\/0H
(A) (B)
OH _Z
: LOH : ,o\n/ >< i : ><o//
© (D)

R TIE BhA R A o

1. KOH, H,0
/\0 0/\ » ?
2. HzSO4, Hzo, heat
(o] (o] (0} (o]
/\«ivﬂm/\ /\«kvﬂmH
(A) (B)
0 0O O
©) OH (D)
T AR K Rk Xy iR R ?
>H/\:r (CH3);COK* K* >(O <(CHa)sCOK" K* >(Om
trans
(A) "E5° 5 Jadif (B) F 5 s ¢ L
(C) "ME3N ek N R Ap e eig F K (D) fipdifit T3pE 2 g’a}iﬁ,@

AR d X g 45Y @ % FeFe* (T4 % v R dgom A o

¢ ir Fe¥' +e — Fe?* ¢ E°=+0.77V > p| Fe**?

(A) Aty CERE B rELF AR
(C) Efisg ey i (D) &gss crai@ A




%24

BlL48rR F11

AELY

F o
RS LY LR

> B2 TEER
TEPLR | Y8 Grurg.gprs) (TP Y| 114413 [THR/ATE 3/8
A AL TRILT R e ST R TR R IR
- \Qﬁgg #r BHLAFRFLIFE B A

4?4%‘#‘ ' AERFTBERGE) ixﬁﬁ?.u_

AR A A L0 o B EFRIIKA

BB A RTEREIRE T2 PG

P CRES T T

CHzBr
\ ?
—
OH

(A) HBr

o

(B) Br2

3H), 1.73 (m, 2H), 1.01 (t, 3H) -

0

(0] J\
©) /\)LO/ (D) )Lo
15, 7™ §_3-1%.-34-2 7 zL e = (3-bromo-3,4-dimethylhexane) 1= #8 & Hde 2 — o 12 fRghend fRj3
7% (NaOEt/EtOH) /&2 » (73] 3,4-2 7 z-3-¢ f (3,4-dimethyl-3-hexene) = if' 2 A4 - ¥ Jg 7
ez WMEHM T J'J"f"— BitepEtmeait gy ?
Et
Me—1—Br
H——Me
Et
Et Et Et Me Et Me Me Et
( A) Me Me (B) Me Et (C) Me Me (D) Me Et
RS Y - S
1. CH;MgBr 1. Bry/ PBr; NH-. H.O
A — KMnO, = © T 2P product (C;H,NO,)
2. H,0* 2. H0
NH,
HO H,N H3C< N
HsC” YCO,H " CONH 2INco,H COzH
A Z® 2 (0 2 (D)
17. T 7 |oR— i TAE S G

(A) a-cleavage

(C) coupling constant

13. Rypora 2 F 48 4] (reaction mechanism) 77 f& > ¥ iE R * T 70— FH K ST E g ?

14, - BEE&ET 'HNMR £#FH#dp i 1 &5 gt ¢+ CsHio02; 6 4.13 (t, 2H), 2.04 (s

(0] \Hk e
(o)
(A) )LO/\/ (B)

Wit LA RN ?

(C) PBrn3 (D) NaBr

(0]

(B) McLafferty rearrangement

(D) electron impact
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18.

19.

20.

21.

22.

23.

24.

TH HBrefde A F g e FER > HER BB AP L P ?

<>C> ﬂ» product
Br Br Br Br
(A) <:O (B) O@ ©) ® (D) ©<r

FENIDE A 2 2 2 4 % (configuration)

1. CH,=CH,, 200 °C
@ » product

2. 0g; Zn, H3O*

OHC',,O\\\CHO HO,C. : ,CO,H HO,C, A~ WCOH OHC, : LCHO
(A) (B) ©) (D)

3 80°C ~ 15.6kPa pF > % F BFKR OB AR 5 0.899g/L > Rt 5 42 5?2 [R=0.082 (atm L/mole K) &
R =8.31(Joule/mole K) ]

(A) CO (B) CO2 (C) Xek2 (D) XeFs

FALR IR R R BRI F BPFH Y B T g i (equilibrium constant) E ?

[ E° (I2) = 0.536V ; E°(Na25203) =0.08V ]

(A) 1.8x 10" (B) 2.7x 10" (C) 2.5x10'° (D) 3.1x 10"

TR G F AT H R spiR A2

(A) NH3 (B) NOs3~ (©) N2 (D) HCN

2,3-dimethylbutane ¥ % it ¥ &(monochlorination) # # F 4 2. % ‘> &1 2-chloro-2,3-dimethyl butane ?
(A) 16% (B) 35% (C) 45% (D) 55%

APMP TA e R gk P RPHA S 2 - PGB2 g fideT 0 B ¥ abc = B C=C2 %

(configuration) i&=x 4_7?

OH
(A) ZE,Z (B) Z,E,E (C) Z,ZE (D) E,E,E
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25.

26.

27.

28.

29.

30.

¢ v R AR 24°C ez 5 B A _133kPa> % 395°C k% BRA_133kPa- § *t % % B % 101 kPa
22 ?éj\ﬂﬁﬁ?&/iﬁé

(A) 76.5°C (B) 78.3 °C (C) 81.6°C (D) 85.1°C
7 B Anisole ¥ F 5 i & =# (ppm) Z "2 T | ® ﬁ&g—;}’—?
OCHj a
Hb
Hec
Hd
(A) Ha<Hb (B) Hb<Hc (C) He<Hd (D) Ha<Hd

THEC—X(X2E5 Ottt bbd 2 g Bd 1T B2 75 F 9

(@)C—0; (b)) C—N; (¢c)C—C—H; (d)C—-Cl

(A) cdba (B) badc (C) dbac (D) adbe

TR & Fwd S & $ 27 Grignard reagent 5= /87 el & EE ?

(A) 2-Butanol (B) 3-Methyl-3-hexanol

(C) Triphenylmethanol (D) 1-Phenylethanol

#-25.0mL A 4k & 0 4 pai3 Rk * 0.200 M NaOH jF 2 4v » 20.0 mL #&73 7% 16 > if =5g” «hpH &
5300 PlRkddpmizrakrEd s ? [Ka(HF)=71x10"]

(A) 0.39 M (B) 0.27M (C) 0.16 M (D) 2.4 M
T L S m*}# % (configuration) = R, R e-¢_?
(A) (B) © (D)
CHO CHO CHO CHO
HO H H——OH H——OH HO——H
H OH H——OH HO——H HO——H
CH; CHs CHs, CHs;
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(A) =3¢ - TH 7 IEFHEY cfoitfle
(B) L3 2 Rz e 3 - T XL T
(C) ™RAHA 348 F %R
(D) i *8d (racemate) Aip P A NI LR ED
32. TP ET R & g% 4R (proton NMR) ] %P e | 7
(A) Tetramethylsilane (TMS) (B) H20
(C) CHCIs (D) CS2
33 ¢ ﬂ"g«@l@ﬁé » R fedT (CaCOs) XA f2 > A2 5 1445 (Ca0) fr= F L8 (CO2) ° 5F 10gCaCOs >
AT 42505 Ca0? (CaCOs =100 g/mol, CaO =56 g/mol)

(A) 28¢g (B) 44¢ (C) 56¢ (D) 84¢g
3. THAEY >R RER Y
@A) # @ (B) 4 (Na) ©) a4 (F) D) # (S1)

35. TR Eng e ALY

e OXLD

heat OH
OH I ] m v
A I (B) II (C) I (D) Iv
36. NHs (&) eha Ak CH, Apiz > g g > i £ 55 7
(A) NH3 © § 13 f it (B) NH3 st & .+ 2 4%
(C) NH: %)% % 4 4¢ D) NHs 3% +£3 254
37. %P EapenpKa 5 47 Pl pH7 0BT » 3% A g B 5 4587 it 4.9
W AR @) FRRAUR (O ¢ R (D) f i Fi
38. ACHATE F N EH R o B A B TR W SR R 9
(A) Tt B (B) = 4Bt T iR o
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ZRABRLGFERFEF R - HEy > 2 T DRE
FAOC R Y GELT G RAAY

//+ o + . ~ //+ +
HO—N*  lo=N=g 0N’ o

0.0:— o.o:_

I Il 1l v
A I B) 1I (C) 1 (D) 1V
T AR GRS B N 6 D
(A) [ Cu(NH3)4]2+ (B) [Fe(CN)s]” (©) [Ag(NHa),]" (D) [Zn(OH)4J
B BRI A GRREG PRSK T A i R e b o 2 A 0 R kgt 7 (Colligative

Property)?
(A) gkt A (B) 7kBbT "% ©C) #HZ R+ A (D) 7Z# BT
1T g% lw s [UPAC 4L 9
(A) 35-7 7 12 ATkt (B) 13- 7 #-5-0 ke
(©) 1-& A24-7 7 Ak (D) 1-2 63,52 7 sk
FEERF > FHRBEARD R 0 FEEFEF €450 BET AV FlEF M7
(A) F 2% (AH) 34« B) #4 F% - L2
(C) F Jirid it it "5 14 (D) & T 2 H b
&+ F] (Procaine) & - faf FVFAFE o vk 1 o Il cha 35 7

)

rN\/\O
|
procaine NH;
(A) 1: - sergipie; 11 - &3 4%

(C) 1: = s Il = 5%

- B R e

B I:
(D) I

ERTC MU |

BT RS | R T H A
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45. = ¥ %= (diphenylamine) it Fz. g H 2 ?

OO OO 0y

(A) 1 (B) I (C) I (D) 1V

46. ¢ BEX L AT o B AT SRR T UGB T RE BT blde Cutt e 2 Cu B R S Cuo BlY

A AR TR
(A) Hi& (B) K& (C) Birp 3w (D) %2 F
47. TR iL & foRfRpE € A 4 F 7 fL (benzoic acid) ?
I) ¢ f&>fg (benzyl ethanoate)
I) ¥ 7 fig*= (benzamide)
I 2 ﬁ_‘r?z ‘{;ﬁa (phenyl ethanoate)
V) ¥ ¥ fig (methyl benzoate)
(A) LI (B) L, III (©) 1L IV (D) 111, IV
48. Tk~ = (cyclopentylamine) 22 ¥ ¥ i (benzaldehyde) * &ié » # S44frd # A2 » AR A $ H 9

Do 00

Orwent Y Demen )

(A) 1 B) 11 (C) II D) IV
49. td B o K * = & 14 (FeCls) 324 % Hip] 2
(A) "=ag (B) p-uf (ON:rx-] (D) frag

50. B-14 chX FH N5 5730 £ > dok S5 %P B AY HNC S RY L Rk 14> PIHERLKL ?
(A) 2865 i (B) 5730 & (C) 11460 & (D) 17190 &

&
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I. Vocabulary and Usage: Choose the best answer to complete each sentence.

1. Tom was consistently and concise, choosing to speak with fewer words than his colleagues.
(A) laconic (B) verbose (C) obsolete (D) fervent

2. The team leader is an extremely student; he inevitably tries to take all the credit for his team’s
victories.
(A) cooperative (B) composed (C) articulate (D) egoistic

3. Telemedicine is expected to many traditional in-person consultations.
(A) propagate (B) comport (C) supersede (D) tyrannize

4. The skin patch was made of a/an membrane to block external toxins.
(A) flexible (B) porous (C) synthetic (D) impermeable

5. The employees joked that their manager was nonplussed; even when they were deriding him in his presence,
he seemed and unbothered.

(A) oblivious (B) pernicious (C) gregarious (D) inept
6. Why don’t you seek out a broader range of opinions and try to this problem from multiple
perspectives before making the final decision?
(A) exfoliate (B) scrutinize (C) monopolize (D) besiege

7. A series of reports on beef and pork containing traces of ractopamine, a leanness-enhancing feed additive, led
to a significant decline in meat sales

(A) precipitously (B) intrinsically (C) fluctuatingly (D) ostensibly
8. Since the early 19" century, the hunt for disease often took over the solicitous attention expected by
the suffering patient.
(A) precedence (B) subservience (C) predicament (D) sagacity
9. Smartphones have become in modern society, seen in the hands of nearly everyone.
(A) tertiary (B) ubiquitous (C) meticulous (D) tenuous
10. Because tuberculosis is a particularly disease, many schools mandate that students be vaccinated to
prevent it from spreading rapidly among the population.
(A) contemptuous (B) contentious (C) virulent (D) dominant

11. In Traditional Chinese Medicine (TCM), herbs and foods are categorized according to five flavors: sour,
sweet, bitter, and salty.
(A) pungent (B) succulent (C) tepid (D) putrid

#5334
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12. In TCM pulse diagnosis, a person’s health condition can be recognized through pulse at the
locations on both wrists corresponding to the organs, heart, lung, liver, spleen and kidney.
(A) palpation (B) palpitation (C) palsy (D) palmistry

11

13. Remaking old movies seems to be all the and increasingly prevalent in Hollywood these days.
(A) rage (B) permeation (C) infiltration (D) outrage

14. Flies breed when temperatures are warm, food is abundant, and humidity is moderate.
(A) skimpily (B) prolifically (C) sporadically (D) ominously

15. Cranberries contain anti- compounds and can help combat urinary tract infections.
(A) inflationary (B) inflammable (C) inflammatory (D) inflectional

II. Grammar and Usage: Choose the best answer to complete each sentence.

16. It was not until the final analysis the bias introduced during data collection was fully recognized.
(A) did they realize (B) when they realized (C) they realized (D) that they realized
17. all the U.S. Presidents, John Kennedy was the only one to practice the Roman Catholic faith.
(A) From (B) In (C) Despite (D) Of
18. Some pathologists have reached a conclusion a wide variety of factors.
(A) that fatigue results from (B) fatigue results is because
(C) which fatigue results in (D) is that fatigue results form
19. Doctor: What seems to be the problem? Patient: Well, Doctor, for the last two days, I keep any
food down. Every time I try to eat something, I throw up soon.
(A) was not able to (B) were unable to (C) would not be able to (D) have not been able to
20. Never before
(A) such a thing has happened (B) such happened has a thing
(C) has such a thing happened (D) has happened such a thing
21.If 1 the house last year, | rich now.
(A) bought, am (B) have bought, were
(C) had bought, would be (D) have bought, would have been
22. Many people enjoy going on their shopping trip.

(A) both a big department store, a small boutique

(B) both to a big department store and to a small boutique
(C) both a big department store and a small boutique

(D) both a big department store and to a small boutique

23. The impostor eluded detection for so long because she conducted herself
(A) as though she were a licensed practitioner
(B) as though she was a licensed practitioner
(C) like she was a licensed practitioner
(D) as if she was a practitioner with a license
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24. Stress can lead to insomnia, to fall or stay asleep or waking up much earlier than desired.
(A) an inability (B) that unable (C) disabling (D) enabling
25. Despite being a very competent engineer, in job interviews.

(A) Robin’s nervousness makes her perform poorly
(B) Robin’s poor performance is caused by nerves

(C) Robin is so nervous that she often performs poorly
(D) Robin, being nervous and performing poorly

I11. Cloze Test: Choose the best answer to complete each sentence.

Passage 1
Mattson, who studies the brains of mice, rats, and humans in his lab at the NIA, = 26  neurological

benefits of fasting and suggests that the adaptive stress response may be at their foundation. The gist of this
response is that, _ 27  unfavorable environmental conditions such as toxin exposure, extreme heat, or a lack
of readily available fuel, cells in an animal’s body alter gene expression to 28  proteins that play protective
roles. These proteins make cells more _ 29  the stressor _ 30 enhancing DNA repair or by stabilizing
proteins’ 3-D conformations, among other mechanisms. In the brain, the adaptive stress response can strengthen

neuronal networks and enhance neural plasticity.

26. (A) identify (B) identifying (C) has identified (D) has been identified
27. (A) with (B) in (C) over (D) under

28. (A) catch on (B) crack down (C) rule out (D) crank out

29. (A) resistant to (B) persistent to (C) insistent on (D) consistent to

30. (A) during (B) on (C) through (D) within

Passage 2

Antibiotics are powerful medication for humans to treat infection by destroying gut bacteria. _ 31  is the
case with mankind, the microbiome of mosquitoes which suck blood containing bacteria inevitably makes these
mosquitoes _ 32  tomalaria parasites, which may easily reside in them and spread the deadly disease. A study
published in the journal Nature Exploration has revealed this fact. Researchers had some mosquitoes suck blood
33 the malaria parasite as well as antibiotics. It turned out that these mosquitoes were more inclined to carry
the parasite compared with the control group. Meanwhile, antibiotics also benefit them —extending their life span
and making them produce more offspring. _ 34 | these antibiotics that we take for granted act as a catalyst for
the mosquitoes to become a vector. The research result indeed is worth contemplating in treating patients in
countries where the _ 35  of contagious disease is high. After all, we will never want the mosquito to become

a super insect.
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31.(A) It (B) What (C) As (D) Like

32. (A) prior (B) inferior (C) native (D) prone

33. (A) laced with (B) plucked into (C) swarming into (D) gnawing on

34. (A) By and large (B) By no means (C) By all means (D) On the one hand
35. (A) transmittance (B) prevalence (C) maintenance (D) population

IV. Reading Comprehension: Choose the best answer to complete each sentence.
Article 1
Infants are born as scientists, constantly interacting with and questioning the world around them. However,

as any good scientist knows, simply making observations is not sufficient; a large part of learning is dependent
on being able to communicate ideas, observations, and feelings with others. Though most infants do not produce
discernible words until around age one or one-and-a-half, they begin gaining proficiency in their native languages
long before that. In fact, many linguists agree that a newborn baby’s brain is already pre-programmed for language
acquisition, meaning that it’s as natural for a baby to talk as it is for a dog to dig.

According to psycholinguist Anne Cutler, an infant’s language acquisition actually begins well before birth.
At only one day old, newborns have demonstrated the ability to recognize the voices and rhythms heard during
their last trimester in the muffled confines of the womb. In general, infants are more likely to attend to a specific
voice stream if they perceive it as more familiar than other streams. Newborns tend to be especially partial to
their mother’s voice and her native language, as opposed to another woman or another language. For example,
when an infant is presented with a voice stream spoken by his mother and a background stream delivered by an
unfamiliar voice, he will effortlessly attend to his mother while ignoring the background stream. Therefore, by
using these simple yet important cues, and others like them, infants can easily learn the essential characteristics
and rules of their native language.

However, it is important to note that an infant’s ability to learn from the nuances of her mother’s speech is
predicated upon her ability to separate that speech from the sounds of the dishwasher, the family dog, the bus
stopping on the street outside, and, quite possibly, other streams of speech, like a newscaster on the television
down the hall or siblings playing in an adjacent room. Infants are better able to accomplish this task when the
voice of interest is louder than any of the competing background noises. Conversely, when two voices are of
equal amplitude, infants typically demonstrate little preference for one stream over the other. Researchers have
hypothesized that because an infant’s ability to selectively pay attention to one voice or sound, even in a mix of
others, has not fully developed yet, the infant is actually interpreting competing voice streams that are equally
loud as one single stream with unfamiliar patterns and sounds.

During the first few months after birth, infants will subconsciously study the language being used around
them, taking note of the rhythmic patterns, the sequences of sounds, and the intonation of the language. Newborns

will also start to actively process how things like differences in pitch or accented syllables further affect meaning.
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Interestingly, up until six months of age, they can still recognize and discriminate between the phonemes (single

units of sound in a language like “ba” or “pa”) of other languages. Though infants do display a preference for the
language they heard in utero, most infants are not biased towards the specific phonemes of that language.

This ability to recognize and discriminate between all phonemes comes to an end by the middle of their first
year, at which point infants start displaying a preference for phonemes in their native language, culminating at
age one, when they stop responding to foreign phonemes altogether. This is part of what is known as the “critical
period,” which begins at birth and lasts until puberty. During this period, as the brain continues to grow and

change, language acquisition is instinctual, explaining why young children seem to pick up languages so easily.

36. The primary purpose of the article is to
(A) present the background of a recent medical discovery
(B) trace the history of a scientific inquiry
(C) explain the research that led to a new breakthrough
(D) describe an aspect of early childhood development

37. The main purpose of the article’s third paragraph is to
(A) illustrate how distinct speech streams increase the speed of language acquisition
(B) discuss the mechanism by which louder volumes of speech impede language acquisition

(C) explain the role of the relative volumes of sounds on an infant’s ability to learn to process language

(D) provide scientific data that measure the improvement in language acquisition as the volume of the
speech stream increases

38. According to the article, children begin to learn the rhythms, pitches, and accents of speech
(A) after puberty (B) in the first few months after birth
(C) after the middle of the first year (D) at around one year of age
39.The article most strongly suggests that a mother who wants to assist her infant in language acquisition
should
(A) preclude her infant from exposure to as many spoken languages as possible
(B) use short words composed of the basic phonemes of her native language
(C) be sure her voice is louder than other background noises
(D) use as large a vocabulary as possible when speaking to her child

40.The most likely purpose of the discussion of phonemes in the article is to
(A) identify important stages in the process of language acquisition in children
(B) emphasize the importance of children acquiring only one language at a time

(C) show how children gradually build larger words from the primary sounds around them
(D) illustrate the importance of volume in the language acquisition of children

#5334
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Article 2

Smart healthcare integrates advanced technologies like the Internet of Things (IoT), big data, cloud
computing, artificial intelligence (Al), and mobile devices to transform conventional medicine into a more
efficient, personalized, and interactive system. Originating from IBM's 'Smart Planet' concept, smart healthcare
employs digital tools, wearable devices, and clinical decision-support systems to connect healthcare providers,
patients, and medical institutions dynamically.

Al-powered tools, including surgical robots and virtual assistants like IBM Watson, have demonstrated
enhanced diagnostic accuracy and personalized treatment planning in various medical fields, notably oncology
and chronic disease management. Moreover, smart wearable devices facilitate continuous health monitoring,
enabling real-time interventions and improving self-management among patients. Smart home technologies
further extend healthcare beyond traditional settings, especially benefiting elderly and disabled populations by
automating home care and health monitoring.

Despite significant advancements, challenges persist, such as lack of standardized technology frameworks,
data-sharing limitations, privacy concerns, and technical immaturity of specific systems. To overcome these
obstacles, unified technical standards have been proposed, big-data analytic capacities have been enhanced,
device compatibility improved, and patient privacy has been safeguarded through robust regulation and
blockchain technology.

The future of smart healthcare holds promise for personalized medicine, improved patient experiences,
reduced healthcare costs, efficient hospital management, and streamlined drug research and clinical trials.
However, realizing these potentials requires continued technological innovation and cooperation among patients,
healthcare professionals, technology developers, and policymakers. Therefore, sustained collaborative efforts
across technology sectors, healthcare providers, and legislative bodies will be crucial for achieving worldwide

secure, effective, and equitable implementation of smart healthcare solutions.

41. What is the primary purpose of the article?
(A) To critique traditional healthcare models

(B) To introduce smart healthcare and discuss its applications and challenges
(C) To promote wearable devices for fitness tracking

(D) To highlight problems in hospital management

42. According to the article, IBM Watson is primarily used for
(A) performing surgeries (B) hospital administration
(C) clinical decision support (D) health insurance management

43. The phrase “robust regulation” is closest in meaning to .
(A) weak control (B) strong guidelines
(C) increased technology investment (D) reduced standards
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44. The article implies that smart wearable devices primarily help patients by

(A) embellishing hospital visits (B) allowing automated surgical procedures
(C) enabling continuous health monitoring (D) reducing hospital administrative tasks

45. Which inference about smart healthcare can be drawn from the article?
(A) It will completely replace human doctors.

(B) It currently faces no technical difficulties.
(C) Its success depends significantly on cross-sector collaboration.
(D) It is only applicable to wealthy patients.

Article 3
The Ministry of Labor (MOL) will implement measures before July to meet the increased demand for migrant

caregivers following new legislation promulgated in January, Minister of Labor Hung Sun-han told legislators
today.

It is estimated that the amendments will render an additional 530,000 Taiwanese eligible to hire migrant
caregivers, Hung said, adding that 100,000 are expected to apply for care under the new law.

At the end of last year, the Legislative Yuan passed an amendment to the Employment Service Act, allowing
people aged 80 and older to bypass Barthel Index-based health evaluations. The Barthel Index is a widely used
tool in Taiwan to assess a person’s ability to perform daily activities in clinical practice and research.

The revision to Article 46 of the act also extended the waiver to people aged 70 to 79 with Stage II or more
advanced cancer, while regulations for recipients with indigenous status will be jointly established by the Ministry
of Health and Welfare (MOHW) and the Council of Indigenous Peoples.

The president promulgated the amendment on Jan. 28. However, MOL has yet to release measures to meet
the increased demand for caregivers, drawing criticism from lawmakers who accuse it of “obstructing” the new
bill and being “idle.”

Hung explained the administrative delay, stating that on Jan. 17, MOL and MOHW held discussions to ensure
that adequate care remains accessible for the families most in need.

Families with critically ill members report that migrant caregivers prefer to take “easier jobs” over “harder
jobs.” As a result, the MOL is working to establish a dual-track application system to ensure that those most in
need retain priority access to caregivers, he said.

Furthermore, once the dual-track system is in place, nursing homes and care facilities for the elderly will
experience increased labor demands. To address this, MOL must secure funding, hire additional workers, and
provide training, all of which will take several months, he added.

The ministry must also negotiate with four source countries on how to increase migration, implement new
overseas training programs, and adjust associated regulations, he noted.

The MOL hopes to complete these tasks within six months, he said.
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The ministry is not stalling, but if these adjustments are not implemented correctly, they could have

11

devastating effects on the hiring market, he added.

46. What is the primary reason for the Ministry of Labor's new measures?
(A) To increase wages for migrant caregivers
(B) To meet the increased demand for migrant caregivers
(C) To restrict the hiring of foreign caregivers
(D) To promote domestic caregiving services
47. What is the Barthel Index used for?
(A) Measuring a country’s economic growth
(B) Assessing an individual’s ability to perform daily activities
(C) Determining a person’s eligibility for government subsidies
(D) Evaluating the quality of migrant caregivers
48. According to the article, which group is now allowed to bypass Barthel Index-based health evaluations?
(A) People aged 70 and older (B) People aged 80 and older
(C) Individuals with cancer (D) Indigenous caregivers
49. Why has the Ministry of Labor faced criticism from lawmakers?
(A) For reducing the number of available caregivers
(B) For prioritizing foreign workers over domestic workers
(C) For delaying the implementation of necessary measures

(D) For refusing to negotiate with other countries

50. What is one of the main challenges in hiring migrant caregivers according to the article?
(A) A shortage of available job positions

(B) Caregivers preferring easier jobs over harder ones
(C) The lack of funding for healthcare in private sectors

(D) A decrease in the number of migrant workers entering Taiwan
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1. dedaliy it i (compartments of alimentary canal) i & #5 /& & 47 ek i §_?

(A) *Flpharynx) (B) #%& % (crop) (C) 5 (intestine) (D) #; % (gizzard)
2. T AIR- fh e+ E A 7 2 Fl(regulatory gene) £ I kv B Y
(A) #r#]3 (repressor) (B) # ¢ (operator)
(C) kx> + (promoter) (D) #i 5 <+ (enhancer)
3. wkif Si(salivary glands) 1 & @ T AR fd b L de e S D
(A) @k (squamous) t A (B) = 7 (cuboidal) } A
(C) BA4f & (pseudostratified) + A (D) ¥ 4% (simple columnar) + &
4. THWR-f4 55 B X § (Malpighian tubules) k : i“’f Z ¥ A9 (nitrogenous wastes) ?
(A) =@ £ (flatworms) (B) /& % (sea stars)
(C) -k (jellyfish) (D) dekf(grasshopper)
5. T A|vR- fhfe $ k% (plant hormones) £ {8 4+ i |+ ff’iﬁff&m T EF T MY
(A) % B # (gibberellin) (B) #tk p&(abscisic acid)
©) %E;ﬁ fi& (jasmonates) (D) #%r & p fig(strigolactones)

6. F M A (ferns)ehscit o 4 5 ? LK
(A) = % Bcposg g k44 £45 2 & (cambium) (B) fiz+ 8 (gametophyte)¥_1 & 4 £ 55¢

(C) 1132 3 (spore)it (7 % 78 (D) &3 A F¥%(xylem)frir £ #%(phloem)
7. T AWR- B 4 a4 o7 M4 (biodiversity) i B ‘?

(A) & ~ % (chaparral) (B) B % & (temperate grassland)

(C) &% B & +r(temperate broadleaf forest) (D) # 7 #+k(tropical forest)

8. T 713 B ¥a%k k& Fi(circulatory system)shicit o 7 F Ik FE 7

(A) T fFEds @ B 5 fo- B g

(B) P&z ATk ik ML B 2 ATk ks g £

(C) A#gl 7 B a%k i &

(D) % % @I%\»(pulmonary circulation) & dp = & % M-dk § ol R i P IRE T 5 M L3
9. 135 F)(Rhizobacteria){r i % (Cyanobacteria) & 3 T 7| 7%fd £ b i ?

(A) 3 4e e 4~ - J\m“)wi{ (B) EZ 4§ ¢ i

(C) & >R ¥ (D) #7237 hE2 B

R
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YT R~ 6 % 3k 3¢ (Immunoglobulin, [g)i & 4227 B fmfe chfadfr i B F B & 9
(A) IgD (B) IgE (C) 1eM (D) IgA

T OF MR R AT (fruit development) s i e T i 7

(A) S FEAXHIFRFROPFEFFET D

(B) % % (multiple fruits)d — 7 7=4c % B fb > e g (carpels)?) =

(C) & & % (aggregate fruits)d — = ﬁ_ % 7= B (inflorescence)si- 4 ¥ m =

(D) & 2 % (accessory fruits)d — B 5 B & o A F 7 A &

% 3 44 A - (multiple sclerosis) £~ & i # 4 7 % Jj (autoimmune disease) » & L & FLFT 7| 7 F 7
(A) & 5 %4 (hippocampus) (B) %£#f (myelin sheaths)

(C) #E#H L F ¥ ¥ (motor cortex) (D) % %%(spinal cord)

T AVR- 48 0 A F AR fF X B2 (gram-positive bacterium) ?

(A) p & & @#(Clostridium botulinum) (B) B 1% F(Bacillus anthracis)

(C) ¥ %1% F(Pseudomonas aeruginosa) (D) £% ¢ § F 3 F(Staphylococcus aureus)

T M A pF (telomerase) st T 5 P Rl FE 7

(A) ~ % #ch8 w2 (somatic cells) ? ek As 544 7 3

(B) ###-f+d DNA (deoxyribonucleic acid) = » #7 % =

(C) pppeidiidxg » F 4 Wi (telomere) FE i & 4% 5

(D) =h4fdic 59358 % ¢ Wk % B £ T DNA €45 5 7 (4 5°-AATCCC-3”)

&k T -Rdh ) (gut-brain axis)FT T AR E B (7 0 B R Ap N F EHA T BT A gk e
fe 0 TR R ﬁ’»—‘?;bﬁ*L]Fq”m/\%{r?

(A) #%.5c% (estrogen) (B) f fit /i B (pyruvate)
(C) 7-"=4 " B(GABA) (D) #v# F-v (actin)

”Tﬁiﬁﬁﬁ%rﬁ3%vjﬁﬁﬁiﬁﬁﬁ§%?
(A) = %%?am“Pﬁ%ﬁw,?ﬁﬁww%g
(B) # 7 ~ &k 348 (mitochondria)% 4 % & F-v (uncoupling protein 1) » Ti& & #
(C) ey bl gLy 2
@)“*”%W’?%ﬁﬁﬁaﬁib
wie 1 & f iRkse s AT B9 0 £R-H 1 B0 ¥ M (proteasome) i (7 {2 5 00T e 2
(A) i B 4 (Endoplasmic reticulum) (B) +=#E%8(Ribosome)
(C) 4% (Ubiquitin) (D) % £ ~ %8(Golgi apparatus)
BieFApv o BF BB & TR E 7
(A) %% 7 ¢ Hz T R (sporophyte)sk 4 A w2 (B) ¥ I* b 4 % 5 ikt
(C) wo RIE B 4B TR (D) % #4745 4 %
EPRIEY RBTAVIARRIEEE BER ML AT R I T LS ER?
(A) RfFgizkmit (B) pRELLEE () RF k@it (D) P R ix % PE b

(?
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20. mRNA 15" cap 43 £ T #|7i— 54 i 9
(A) # B oh e (B) #& 7 Az dp oy
(C) 3 mRNA #¥ ¢ 1% it fi* (nuclease) s f# (D) # =T ey gt
21 B A A reiete ¢ R Gy PR R BP0 BB im‘s =
(A) DNA j&*E 7 (DNA microarray) (B) ¥ % f JE v it 4 17 7% (ELISA)
(C) & > gk % ;2 (Western blot) (D) % & ﬁi‘*@ 4 F J&(PCR)

22.

23.

24.

25.

26.

27.

28.

29.

B 5 WA fRESREARY o <30z § P R(CO) AT Fvi- o 3R A ok ?
(A) #Ef#i®* (Glycolysis)

(B) 7 prpcs it 5 ¢ fedf fF A (Oxidation of pyruvate to acetyl-CoA)

(C) & & ¥ % (Citric acid cycle)

(D) & 3 @yi4ar § i ghpk i (Electron Transport Chain & Oxidative Phosphorylation)
B> T fmPe 2 5 7 3% (selection)iB 42 » T 71| @ H R

(A) I iE # (positive selection) i & # 4 & # &%

(B) I iE# (positive selection) P 184 ' i M F Jy it

(C) f & a‘&(negatlve selection)¥ ¥ . p ¥ L& F &

(D) CD8" m*& ¢ & it % # 24 3| T k% (helper T cells)

PR aE A (class switching)iE 2.7 - IgM f 3% & IgA %

(A) 1% #E%8 £ ‘2 (ribosome rearrangement)

(B) mRNA 7' 4 < % (alternative mRNA splicing)

(C) ¥ %_% (constant region) =ik F1 & ‘&

(D) ¥ £ #r7¥38(antigen re-recognition)

AEBFTAHS o F- AU I HFI AR A o BREAEY T AR R LI
o BRFESHEAR R EET W ,; :

(A) e iF (primary succession) (B) #&/F #t+ (interspecific competition)
(C) T s Rk “f »% Jis (trophic cascade) (D) # % 4% = 1 #& < (community stabilization)
ﬁﬁ%&ﬁb%#W@ﬂ#?*}v?@?ﬁ%’ﬂ&#”méﬁ—ﬁs2

(A) ‘wre 2 % :},E] #c(mitotic index) (B) F¥ i% (mass spectrometer)

(C) PCR #z*E3| § 5 (D) #+ < # & +7(ion exchange chromatography)
CAR-T ‘% F 2 en1 f2exid 2 & § 444

(A) B m?s £ & ikl (B) #+% fmre cnd BLA|

(C) T im% ek RIFER T 2 (D) NK ‘m% chd MfF & b

T F|vR— & RNA £ 5 it jE e > B POl Pk R (ribozyme) ?

(A) mRNA (B) rRNA (C) miRNA (D) snRNA

Mo B Fin e BReni A 1T G K R 2

(A) 3 & SARIES o 2L dy b (B) i & o *x RS » 2 F7 02
(€ L &d B T 7Ry A H (D) »21 %2t

+ 5 3 4E
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31.

32.

33.

34.

35.

36.

37.
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MR A A2 ik TR XA BAED

AP SRR EFE P (B) #7 R0 % © Ao R kA
(C) ieié & D& e H4TIE R (D) i & D &3 e s AL PR R
- R R s T 2 B BRI T A P A4S PR T i (reversal
potential) ?

sl

(A) 4% 3~ (B) 4 #+ (C) & &~ (D) = 4+
T A5 MR A & L& Bf(Hoffmann reflex)shicit i f & F2 ?

(A) HiLina 2 % Mk (B) M ik o B84 ik s i g &
(©) Bt- 485 RFRF 54 (D) # s & % 30365 H ok

T AR AR R T e 7

(A) T ifsew @ ifrE -2 & 1 (graded depolarizations)

(B) Lo i~ 3 i (latch state)

(C) T =$>rg -2 &1 ¥ & 2 1 - |c¥5(graded contractions)

(D) #3f 3 3 B4 p¥(myosin phosphatase) ¥+ T jf i icig £ £ &

REURGE Ui i SERT RIS - E T e

(A) F1* 2 4] 2 g A 55 3k »0H|( 5 -agonist) & it ¢ ’ijl',% %X B (2 adrenoceptor)
(B) # it #-o i}%'fﬁg A(PKA)® i& 3t F-v diddjgepis (MLCK)fa b

(C) #A L § ¢ L fyeimse p 3k B (CAMP)

(D) "% X :F *g /g’ FLimPe mﬁé}g‘_—a\

# 24 P %3 (intrinsic factor) §T 24 2 4 % Bl12 A B jgenime £ 5@ —g ?
(A) + = 3% % F%’ 4% %z (enterochromaffin cells)

(B) g 4 ¥z (liver endothelial cells)

(C) =+ = 3p% e =~ 'w ¥z (paneth cells)

(D) % %8 ckE %% (parietal cells)

o B P TR R *'J 9 Delta (5)‘21?» J& T R 33&%”'*??)?% ?

(A) ARE L F4 g4 B A 5 2w g (thalamocortical neuron-cortical neuron loop)
(B) x4 %‘r A e kA 5T AL 2 (thalamocortical neuron-reticular neuron loop)
(C) el (g ~- g F 4 5~ B (reticular neuron-cortical neuron loop)

(D) + 7 pE4 i §% (ascending arousal loop)

TR fEA g G e ¥ § hpER Y F A

(A) ki v & Sene R4k (acetylcholine) 3y +r

(B) ¢ &% (locus ceruleus)f# *x e 5+ ’9;}"\7% (norepinephrine) "% i<

(C) @ TARE f2canie ok(histamine) 3 *c

(D) Ak #7y-eih T FE(GABA)H
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38. TAlRE e L pER G MY
(A) GABA £ % B & (antagonist) (B) & 5% (orexin)#: < T IEFH|
(C) = 7 % (serotonin)$& X ¥ 3% 274 (agonist) (D) 2% "%(histamine)# = F X 2|
39. % BRI PLA L E N SRR PER P o Mok gl g B 2 B AR ?
(A) "% Mg & (frequency) » *# 53 & (amplitude) (B) "% MHEF > 3 4e g B
CELT T RE T (D) H{ 44+ 5 R
40. &R o % M7 T i@ (pineal parenchymal cells) ¥ 5 3% (serotonin)fru i # %R 2 ek
(melatonin))k & ek s - A& 2 T A ‘ﬁ ?
(A) B L% BRIFR (B) B wifF v MARE g
(C) M iF4 » B2 3 (D) M FF% » AR jeh
41w R EER S S UREPE > T S| VR- R HCERR R )  R D
(A) Tio4 52 R(V) (B) £ F T iE(d) ©) B () (D) 45 (1)
42, TAIPH G A AL & SR 47
(A) # & "(basolateral membrane) + er4p 47 § i (Na™-K" ATPase)
(B) "% *-(apical membrane) } 4k 47 §1 i
(C) A & *(basolateral membrane) + 714 47 §] ;¥ (H-K" ATPase)
(D) 78 *#(apical membrane) i 4 {1 F
43, BT B2 2 B vo- € i 48 4] (Frank-Starling law)enscit » T 7)) = —‘ﬁ i FE?
(A) i EiEY 238 0T
(B) %4 5 Hlipers 5P+ o 21 £ e cpp
m)éfwwm%ﬁ’w@m%yﬁé
(D) * R fFFFE & pF oo 5 A 4o B 4]
44, T F|R— fE s T g} gtg:ﬁub Ao s Pl R RS EAPRE T
(A) P & (P wave) (B) PR & EP (PR interval)
(C) ST & £ (ST segment) (D) T 4 (T wave)
45. TRl 5 e 2 B (E R o G R PRl A g S W h T oL Y

1
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(A) 0 (B) 1 () 2 D) 3

5 3
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46. 1 B *% A& 4 F 48 v & F o s(Windkessel effect)F » 3 # "% Ry 2 o 3 R2 BB 5 @ ?
(A) _rﬁ%’?‘i@**’?;'»ifi (B) AFRBINZCFR
C) i#mB 2R (D) r1 ¥y 2
47. w3 5 8 < 4g(premature ventricular contractions) é - 1 I % i B ¥ (compensatory pause) i & £_F] %

48.

49. =

50. ¥

TR AR F]?

(A) w5 ESHF B a B2A2F R

(B) # = & (bundle of His)re 7§ 4% fr(sinus impulses)/L < F & ¥

(C) w3t pprd A ? & ¥

(D) % @ 3E - B {7 5% fb(retrograde impulse)

B8N pEA R pH i MpF(PH<3) 0 § A RT AR EIRERT § Spd e g kR ?

(A) #8#r2 (somatostatin) (B) %% % (secretin)

(C) *% 4 |2 45 % (cholecystokinin) (D) % #r% (gastric inhibitory polypeptide)
WA GEER RN GEENEY BT BT 7R~ B WA e Y

(A) s ’Jrll(adrenal glands ) (B) &% ijl(salivary glands )

(C) %7 (acini of pancreas ) (D) 3 ’Jﬁl(gastric glands )

W2 R R g HERami B8P 28l @ ?

(A) # 1'% =adf 5 (frequency) (B) # i 7 &35 & (amplitude)

(C) # T =¥ #p (duration) (D) % #8 7 BRI (latency)
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HHEpH=7
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[A)/[HA] = 10"2.3 = 200
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FE e FlUL o AT F R/ RO REEEEE BB RN L ¥
% &% “impermeable”

A ER AR Y 2EE (D)
"All the rage" is a common idiom meaning something that is very popular or

13 trendy. The other (zptior‘ls do not fit idiomatically or contextually. ‘ wiERE %
Alltherage - BY & > LLALFEF 7 - HWEF A FFH 2 (A)

L+ AR IR o
AR GApERG S o N E AW RS PER o dh BN (1

AR E A

24 @2 H 4) KEEAR o
) ks "

7 4 i@ * disabling, % B|fé o £ & to P|2EE Fr = % o

EBeF - BRGSO TG E - 2 a4 e AR o
ab:ﬁ RS E& G - BREafhr 3 oo PRl and p(who) 112 | iFER F %
B4 LERE e FP(A)(B)E TR (©)

EERETER S o S LS T
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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.

Under unfavorable conditions ( &7 f[efiin™ ) - BX /2 |f* HF

7
FoALLTAEEFRL T & T g igidps o
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T AR F R OB R it s
Y in AT kARl WU RHRE A R >0 AT
rmJ 7 PFFE R ¥ 012 Tconditions § # * > H]4e ! in cold weather ( &%
L enx § ¢ ) ~inpoor lighting ( R4 7 X nffiR™ e Ra > Az BiF
ii?:" oA g B A T E AN TR A fEE R EFE
* Tunder; ¢ { # &%~ mrﬁf%gfu;‘z I A
As is the case with mankind, ... "As is the case with mankind" is a standard
expression meaning "in the same way as it is with humans."
jedrl 4 e - > (C) A&
(A) It 45 3% - It is the case with mankind, the microbiome makes these
mo/sqqlt?es prone to malaria parasites. » ‘ AERE S
31 | A B+ a7 an 0% 254 o SAFRA S 25 435 (comma ©)
splice ) °
(B) What 4 3% - What is the case with mankind, ¢ * & f< i 235 5 F 3%
I FE °
(D) Like4s 3% - Like is the case with mankind,... likep* B g 4 237 0 & & &
ECTTIR NV APE S IPE S Y
REr2h>F > g1 Mo ER R iva 2503 £ 01 17> o &
Prip# 1 g ike- 784 & PR o
50 *E A2 (A)O)D)E F - AR L%
(A) # L7 % cha TRk (B)
©) FHFFREET &7 L
(D) kg H2 A g
*§ ﬁfri(iasmonateS){é wl ) gEFiup Bt r g e
Pk iR ERBpRAT AN F o ERF T LGB RE 0 F
5 FRaFEFCo BFERT X
i & 434 (Plant Physiology and Development) (Taiz et al., % 6% ) £ ©)
(Botany: An Introduction to Plant Biology) (Mauseth) * % * + & 4
b=
PAEESE (A) TR@FHET S Bo Sfo- BoF ) gk BANYH
495 ) Px Sy R RiEgayd b rivafd > LERETEY > | BPFREZ
A ige U f Bl AR T A KB PIEF (A RS 2 F] (A)
P R A -
10 ﬂw&fmmﬂ—ﬁi FFe TAi& ) 28 Blwwfab2iir b | afhix
Aa 0 R ERA)BRSEMP P MEEF anEI s T F R AFA) - (A)
B REATRR Y o A PR - Sk R TR E o w Y T | ”
| 4algged @i, 3 AABHEL Bk T2l g L | REF
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1. mRNA 15’ cap %14 > ¥ 43 CBC (cap binding complex) 7%¥3% ° @
CBC ¢ ¢ nuclear pore comples (NPC)F%:% > i&— # #5284 mRNA A ¥ &
FrehiEE > Tt By [#RER f’fiéfﬁia?ﬁ%’?fu] ENF gy o
132 [Biochim Biophys Acta Gene Regul Mech. 2019
Mar;1862(3):270-279./ Figure 2 mRNA cap function 11 % < & ® ehfy it
(4=7)1-
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

LAJEA R ypme ? Fa o et [ s> 2] » §%5 2
BEECPBEATEERE B 'm;;rr;wm%ﬁ*u i3 PR T PR
Higa > %&wz*%‘rﬁ -0 ke R R EZEY W Ry S E o
2ELISAR I § 4% s & - B2 & gt > R i s & ¢ #|F N
21 | I 5 FRRTEHREY BFT PRI Tz g o 2 5Py QBJ—CE‘ :‘T:
B B BELISARIS 1 59 F G o 77 41 4 £ %8 ELISAY (B)C) %
FRAETRY PO AT ER R ORI R BT R T T
—E_ o
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P gy [F 17 39 FRgieens 51 8 ] % & 43 (mitotic
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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. I & snRNA & 3 ribozyme :iEdd > 2B EF R {22 B)~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

11
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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)

40
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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

(A)

49

(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) ]

A¥FEREE

(B)
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