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ABHEA T2 AL BT FRUKEA
BigF o 2ER*BERG) il%PGJ_FHIFg_‘ém_Km m#zz')§-£’34ﬁf‘r
PE -

oo 00 00 o

2. H,0

RO @y
I Il \/ v
(A) I (B) I ) 11 (D) IV
13. TAC LB X Rt 5 h ¢ i P 2% 5 4 4% F (2 (physiologically
active) (174 (amines) ?
I. Morphine II. Caffeine

. Atropine
(C©) ®HI4e 1V

(A) &1 4 11 (B)_ & ILgfc III

14. E'_%ﬁ‘« s%(histamine) 7 %8 p

(D) "1 A
ER TR

~ S Ak o R § e v eipi Y 2 B R
A '
/

—~ <TV
- H\ Il
Histamine
(A) 111>

(B) 11>1>III (C) TM>T1>1I (D) 1>11>1I
15. $k# 2 (capsaicin) 4 + 38 §_CisHp7NOs » 3R U 17 & o & (degree of unsaturation) % 3+ 5 -5 ?
(A) 3 (B) 4 ©) 5 (D) 6

Fady A

P

(A) I=1Indene, I1 = Naphthalene = Anthracene V= Phenanthrene
(B) I=Naphthalene, II = Indene, III = Phenanthrene, IV = Anthracene
(C) I=Phenanthrene, II = Biphenyl, III = Triphenyl, IV = Isotriphenyl
(D) I =Benzofuran, II = Naphthalene, III = Anthracene, [V = Phenanthrert&‘,
12, 3K T A= @ F R o g b BAR 2
©/\/Br NaNs 1 LAH,
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215588 FLY FE L > SR LB
AL P LB (sgarg.jprs) T3P I| 105/6/5 |[FRIATE 4/8
ﬁmi—‘%ﬁﬁiﬁﬁ~iﬁg?& AR Wﬁi’%fﬁkﬁﬁﬁo

I EBHERET BALAFEFLITE B AR

?
I. Hy, Pt

II. Fe, H;0" 1. SnCl,, H;0"
(A) &1 (C) #III

(B) #1I

17. 3EBE T3] &% > fa—*f ? €4 KMnOy 5 = % benzmc acid ?

Saehy @ @*

(B) 1I

(A) 1

(A) 1

(
9. W TINE 7 o Kl

HsC  CH,

m i
' OH He&_cH
3 CH
T (b e
Cumene hydroperoxide o

- B) I
20. 2Meth 2,5

(©) I (D) IV
nt edlollfffrxngaf—rm]\);}@,—r,, 'ﬁ&-‘—‘gé_}ﬁ'?
H,SO,4
"
OH ’

2-Methyl-2,5-pentanediol
(A) 2,2-Dimethyltetrahydrofuran

(B) 2,2-Dimethylfuran
(C) 2- Methylpenten-2-ol

(D) 2-Methyl-1,4-pentadiene
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[
=~ ABEREER R -ty o 2 @HNRF

BETAF Y PELARAS?

BH5 THF H,0,, OH
N ”
0]
AN /\/\/KH ANNTOH T 0H
@)
I Il " v
(A) T (B) 1I (C) I
22. % 4,4- dlmethylcyclohexene 22 NBS (N-bromosuccinimide):& 7 fg £ * J& ‘?ﬁ‘l 7
+ ’—,t! w3 'ﬁ{“ ’fi’pf‘“?\: {\2}’&5 'I;Q
Br

hv
4,4-Dimethyl- | I v
cyclohexene /

(A) 1411 (B) 11 4= I1I

23. TRl AAF % (skeleton){;% At X AR P e
(isoflavone) mé 2

(A) 1 \( |
24, iRy pRAE ¥ T % 2 pentanol (M" = 102) & ¥ (El-mass spectrometer) s%7 4] » = 71
ag i

GERE R oy

(A) 84,73,59 (C) 80, 63,59 (D) 84, 63, 50

72T i % 3 N CsHp,0, 'H-NMR % 3 88 7 %5 0.92 3H, t, J =7 Hz), 1.20

25. T 7{ =g
(6H, s), 1. =7 Hz), 1.64 (1H, br s, D,O exchangeable) °
CH3 CHs ji-is
H C$CH CH HC" CHCH;
CHZOCH3 3 OH 2~113 |
HO
1l v
(A) I (B) II (©) 1II (D) IV
26. T o|R- B FH A BB R 7
(A) Nal (B) NaF (C) MgO (D) MgCl,

P

Faody P
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217. fil‘éib“g—;ﬂ BE R
2C102(aq) + 2OH_(aq) — ClOz_(aq) + C103_(aq) + HQO(I)
EERAFFEY O BT gy T 7 m"ﬁ 23K i F 3 F250 (rate law)?

Exp | [ClIO,] (M) | [OH ] (M) | -A[CIO,] /At (M/s)
1 0.0500 0.100 575x10°
2 0.100 0.100 230x 10"
3 0.100 0.0500 1.15x 10"
(A) rate = k[ClO,][OH] (B) rate = k[ClO,]*[
(C) rate =k[ClO,][OH]? (D) rate = k[C10,][O
28. % # % £ 25°C ~ 760 mmHg & 8 4F £ 1.40 x 10° mL > P13% § gl 4p I iE
23509 Y 4
(A) 2,800 mL (B) 2,100 mL (C) 1,400 m ( ) 1J050 mL

29. T APRB R 2R EQ5°0)T 'F”%‘B 9}3 &$/$4@?
(A) 0.2 M KBr (B) 0.2 M ethanol (©) YNa (D) 0.2 M KCl1
lF

30. 4 * [#xf & #5 42 5% (Arrhenius equation, k = Ae */RT) >4 v H AL g o
(A) —k (B) k (C) E, (D) —EJ/R

3l B3R R hE Pekag > T AN e 9.2-9.3 i ﬁmnz ?
(A) CH3;COONa/CH3COOH (K, = 1.8
(B) NH3/NH,CI (K, =5.6x 107
(C) NaOCI/HOCI (K, =3.2x 10°°)
(D) NaNO,/HNO; (K, =4.5 x 10*‘)

32. &25°C T AP K £} w
(A) CH3;OH) (C) MgCOs) (D) H20q)

33, feieit & [Cr(NHg)(ev ﬂ&v + e = B(CN)FoF it B(ON)A B 2 .
(A) CN.=6; ON. =+ (B) C.N.=6; ON. =+3
(C) CN.=5;ON. =+ / (D) CN.=4; O.N. =+2

3. Tl RS R AR

(ay = Z0*" (o + Cugg)
H 2 Na(s) + Clz(aq) — 2NaCl(S)

.2 (s) & — 2 MgO
(A) I4 (B) & I4=1II (C) ®II4= I (D) LI 4= 1T % &
35, = syl v Mgl s o 5o 9

L'N, II. HyS 1. CO,
(A) FI14c1II (B) ® 4= (C) 1 4= 1 (D) LI 4= III % &
36. T rlimE T e & (4 (CCly) ?
(A) NaCl (B) CS; (C) NH; (D) 2}
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SEAMEFRY BALAFET I FF 0 BAABENL AT P BEFRIKL
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37. T |44 7 Bk Sk ¥ (electromagnetic spectrum) 0 £ d o] T % e FE R B —‘F‘f T FE?
(A) Gamma Rays < X-rays < Ultraviolet Radiation < Visible Light < Infrared Radiation < Microwaves
< Radio Waves
(B) Visible Light < Infrared Radiation < Microwaves < Radio Waves < Gamma Rays < X-rays <
Ultraviolet Radiation
(C) Radio Waves< X-rays < Ultraviolet Radiation < Visible Light < Infrared Radi icrowaves <
Gamma Rays
(D) Gamma Rays < X-rays < Visible Light < Ultraviolet Radiation < Infrar
< Radio Waves

)

38. T #ie & ALK 2.00 < 0.100 M NayCO5 (4 F £ 106) -k i3 it et 7
(A) =B~ 10.6 g NayCOs & e » 2.00 = -
(B) #2~ 21.2 g Na,CO; & 4e » 2.00 = ek \’

(C) #=B~ 10.6 g NayCOs & 4r » -k & T & % M 5 2.00 =

(D) ##3~ 21.2 g NayCOs & 4¢ » kB T B % R AE 5 2.000" /“5
=8

39. #4415 Jo3° § NHy' (ag) + H2O(aq — NHiag) + H3O0 aq) * ™ g 2

f
(A) NHy £ > H,O 2.8 & pedg (B)H, s EH X e
(C) NH4 #.pt » H3O 5.8 & prdg (D) H0 ;OTEH £ pepk
40. LiOH(S) — Li+(aq)+ OH_(aq), Keq =46 % 10-3 / "'B?? [OH] =0.042 M > E"J [Li+] = ______°

(A) 0.11 M 0.0046 M
(C) 0.042M / 7 [LIOH] & & /2 3+ &
41, =X THE B \
231 227
%0 Th—__ _ + 48 Ra
(A) i % 3 (positron) @& (B) beta #>+
(C) alpha -+ s (D) gamma #+
42, T GTF & 2SOy + Qo = 28034, AH’yn=—198kJ/mol » T 7[WRiE F| & ¢ 3 4 H T fr§
H ?
(A) ZE y (B) #r™ SO, # ¥ ©C) # “,% ERF (D) 4e » i
43, 231 0.0070%=70.10 M HCN ;3 ;% » # pH i 4_ o (log7 =0.8451)
(A)00 (B) 0.00070 (C) 3.15 (D) 5.15
44, & Fr= & & AT

h —> COz(g) AHO =-393.5 kJ/l’l’lOl
)02 - HQO(D AH° =-285.8 kJ/mol

CH3OH(1) + (3/2)02(g) - COz(g) + 2H20(1) AH°®=-726.4 kJ/mol
3+ 8 CH;0H &=k 4 = % (standard enthalpy of formation) -

(A) -1,691.5kJ/mol  (B) —238.7 kJ/mol (C) 1,691.5kl/mol (D) 47.1 kJ/mol

B} R
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45. T Bl % #(D-fructose) F 47 = F 7 > ¥E ¢« (chiral centers)£r = 48 £ 4§ - (stereoisomers) ?

CH,OH
— O
OH——H
H———OH
H———OH
CH,OH
(A)2BHEs v 4B=WEHF (B)3lﬁt*ﬁ1“~ '8 2
O 3BHEY v TH2WEHPF (D) 4 i 5
46. — B it & F ¥ i €3 I *=(cyclononane) & ¥ % 'z (cyclodecane)’ v

7

(A) IR k3% (B) MASS =& 3% (C)W @ C NMR & 3%
47. Trli E e K b UV ks fol K b ?
(A) l—decene (B) 1,3- decadlmC) 1,3,5- A& (D) 1,4-decadiene

3BT A e IR Bl T scle 4

~ A o7 HO™ ™~
I I n
(A) T 22950 cm™ 4= 1200 cm™ 3 %gﬁvvx;% g

(B) II %2950 cm™' 45 2250cm ' g 56 w5 o 20 55

C) II % 2950 cm™ em ' F aaleer fran g
i

(D) 2+ AfeC 2 8

49. T IR > 0K R i &g niTr @7
(A) NMR (C) MASS & (D) UV %z

50. AL b m B Gk B e 4L T & R (Diels-Alder reaction) i £ R F] & o

0

# A% B % 5 (conjugated diene)

FE 3%
B) 5 % 7L 3 £ + F(electron withdrawing groups)
(C) F15 %W 4 L5 42T + A (electron donating groups)

~~
)
~
i
FIS
-
N

AL ) ;‘é 25 & s-cis conformation
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I. Vocabulary and Usage

Directions: In this part, there are 10 incomplete sentences. For each sentence therg’a fo

(A), (B), (C), and (D). Choose the answer that best completes the s

1. The American dream is highly _ during the period of prosperity generated by i

(A) plausible (B) pessimistic ©) prlmltlve
2. Researchers discovered that plants infected with a virus give off a&t’ disease resistance in

neighboring plants.
(A) advocates (B) activates (C) main nf WE prescribes

3. Asagardener, Jim has to water the flowers and the gr the every morning.
(A) trim (B) trigger © | (D) repair
4. The old couple decided to a boy and a giggthough they ha ;@r their own.
(A) adapt (B) bring (C) receive (D) adopt
5. The police that he committed a seri e north of the city.
(A) swelled (B) submitt bstituted (D) suspected
6. Many companies are starting to invest in energy
(A) alternative (B) internal ) external (D) literal
7. 1 don't know May that weII She s only acquaintance.
(A) chief (C) casual (D) loose
8. We were all really hun }* ared several _ Dbefore digging into our individual meals.
(A) appetizers x S (C) measles (D) bills
9. You could see the ce as it was being massaged.
(A) intervention |t|on (C) contentment (D) infection
10. The Wam contains natural plant .
(A) illustra (B) assignments (C) occasions (D) extracts

1. Gra ar
Directions:

“there are 10 incomplete sentences. For each sentence there are four choices marked

( , (C), and (D). Choose the answer that best completes the sentence.
11. vem s earlier, you would not have missed the last train for Shanghai, but you were late.
(A) Had you come (B) Do you come (C) Did you come (D) Should you come
12. To be honest, today’s dinner was just so-so. It wasn’t such a good one promised by the boss.
(A) that (B) which (C) as (D) what
T 5B A
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13. A: Did Charles vote in the last election?
B: No, he wasn’t .
(A) enough old then (B) then enough old (C) old then enough (D) old enough then

14. He decided to go for a sailing holiday

the fact that he was usually seasick.

(A) because of (B) in spite of (C) in case of (D) @ a It of
15. He didn’t live up to had been expected of him. , /

(A) what (B) that (C) which mrﬁ\{ -
16. She prefers to traveling by air. ,

(A) to drive (B) drives (C) driving e
17. The human resources director made all job applicants an Englidf¥est.

(A) take (B) takes (C) to take i (D) Red taken
18. The manager all members by tomorrow night. v/

(A) contacts (B) will contact ©) avé coptact ill be contacting
19. By no means look down on those who are less lucky | iﬁﬁn weare.

(A) we should (B) should we (C)wes W (D) should we not
20. After he worked out the solution, d a smile on Iﬁ%&’e.

(A) it (B) which

I11. Cloze test
Directions: There are 10 blanks in the p 2 , an each numbered blank there are 4 choices
marked (A), (B), (C), and (D). theybe that fits into the context.
By the time I finished high school, my interest imals had grown. Then | enrolled at a university to
study biology. I learned soongnough,that sisidying aniinals at this level was not in the animals’ best _ 21 .
| remember one midterm exa each student was handed a large, freshly-killed frog and instructed

to dissect and mark a set ofgod looked at the dead frog in front of me and was saddened that her life
was taken away for such a s

/ C) what (D) there
e
n

A year later, in the same cted the frog, | performed a small act of animal operation. We
were _ 24 on fruit flies, ap@'it igg€ to record the distribution of characteristics in their next generation.
Flies were kept in small plastic bottles. ®ounting the number of flies with white or red eyes required first
exposinMZS they could not move. The flies were then spread onto a piece of white paper

26 and counted. When the data collection was _ 27 , the flies had no further use, and our instructions

were to pUlithe 'ntomﬂl glass dish of oil at the center of each desk, which was to be their final resting
28 .

Once the litt of flies had been counted, I pushed them off the edge of the paper. As we recorded our
data, | keptione e 29  them. Within minutes the pile was humming as tiny legs and wings beat their way
out of the ether fog. | was extremely excited as they _ 30  flight. That was my first step in refusing to
conduct scientific research that treated nonhuman life in a cruel way.
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2.  (A) dutles (B) interests (C) rates (D) hobbies
22.  (A) what (B) that (C) where (D) which
23.  (A) reason (B) spirit (C) space (D) system

24.  (A) experimenting (B) strengthening (C) stimulating (D) explorti
25.  (A)owingto (B) because (C) despite (D,

26.  (A) being examined  (B) to be examined (C) examined

27.  (A) preliminary (B) progressive (C) complete

28.  (A) shade (B) shadow (C) place

D

29.  (A) for (B) with (C) at \ g Oon

30. (A)stood (B) took (C) sent /\ (Ddod
IVV. Reading Comprehension
aggfls

Directions: There are two passages in this part. Each pass lowe some questions or unfinished
statements. For each of them there are four ch @AY, (B), (C) and (D). You should

choose the answer that best fits intogdiae question or sta

The advantages and disadvantages of a J2 e long been a subject of discussion among
ed. To feed a large population, inferior land
must be cultivated and the good land worked int Iy us$, each person produces less and this means a

lower average income than what could be obtained With a smaller population. Other economists have argued
that a large population gives more scope for specialization and the development of facilities such as ports,
roads and railways, which a ’ i 5s there is a big demand to justify them.

One of the difficulties g cakry t a world-wide birth control program lies in the fact that official

attitudes to population grow
and the availability of food a
pressing hard upon the limits o
place a limit on the birthrate
problem plex. A decreasing birth rate may Iead to unemployment because it results in a

decllnlng marke nufactured goods. When the pressure of population on housing declines, prices also
decline the building industry is weakened. Faced with considerations such as these, the government of a

try to country depending on the level of industrial development
In the developing country where a vastly expanded population is

develope mayaWell prefer to see a slowly increasing population rather than one which is stable or in
decline.
31. A smallér pop n may mean

(A) higher¥groductivity, but a lower average income
(B) lower productivity, but a higher average income
(C) lower productivity, and a lower average income
(D) higher productivity, and a higher average income

;rb

3 AL

(e

W 3
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32. According to the passage, a large population will provide a chance for developing

m

(A) agriculture (B) transport system (C) industry (D) national economy
33. In a developed country, people will perhaps go out of work if the birthrate :

(A) goes up (B) is decreasing (C) remains stable (D) isgut of control
34. According to the passage, slowly rising birthrate perhaps is good for

(A) a developed nation (B) a developmg natlon

(C) every nation with a big population (D) every nation with a

35. According to the passage, it is no easy job to carry out a general plan for birth co
because
(A) there are too many underdeveloped countries in the world
(B) underdeveloped countries have low level of industrial dev 7

(C) different governments have different views about the proble

(D) even developed countries may have complex problems “

Questions 36-40 are based on the following passage. A

opause annua ough most women make the
problems, a ated 20% of women have

an increased risk of depression during

opausal years. The Penn Ovarian Aging

ring the menopausal transition and
decreased after menopause. The strongest predicto sive mood was a prior history of depression,

In a cross-sectional po i0 rom the Natherlands, 2103 women were asked to rate their
symptoms of depression befor opalise and 3.5 years later, during the menopausal transition. The result of
the survey showed that the eriemced most symptoms of depression during the menopausal transition
In the United States, a study af a ﬁample of women undergoing natural menopause also
demonstrated an increase in d Si¥€ symptoms during perimenopause

Investigators from the

with no hi of maj pression and Tollowed up these women for 9 years to detect new onsets of major
depression. T hat women who entered perimenopause were twice as likely to have clinically

significant depressive symptoms as women who had not yet made the menopausal transition.

In the United States, 1.3 million women reach
transition to menopause without experiencing psy
depression at some point during menopause.

Studies of mood during menopause have

36. Accor i which statement is not true?
shown that there’s an increased risk of depression during perimenopause.
ood during menopause have reported an increased risk of insomnia during

(C) Studies have shown that there’s a decreased risk of depression during postmenopausal years.
(D) Studies have shown that reproductive hormones produced during menopause contribute to
depression.
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37. According to the study, when do women experience most symptoms of depression?
(A) During postmenopausal years (B) Before menopause
(C) After the menopausal transition (D) During the menopausal transition

38. What is the best title for this article?
(A) The figure of women reach menopause in the US
(B) Reproductive hormones produced during menopause contribute to insomnia

(C) Depression during menopause : //
(D) Women’s age for menopause ,

39. How was the study conducted in Netherland? \ Y 4
(A) The participants were physically examined. S
(B) The participants were asked to conduct a peer review. \ ‘

(C) The participants were asked to complete questionnaires.
(D) The participants were asked to write research reports. !
S

40. How was the study conducted from the Harvard Study of n ﬁ“
(A) The participants were asked to rate their symptoms o rf ion. ’
(B) They recruited premenopausal women aged 36-44 w

(C) The participants were physically examin i
(D) The participants were asked to conduc A

m

major depression.

-~ ' 4 (20 4)
Directions: Write a well-organized essay in
response to the passage below.

of approximately 200-250 words as your

Biotechnology has been highly developed over the past few decades. Meanwhile, it has raised many
controversial ethical issues wien it g appli€tl to medicine, especially Xenotransplantation ( £ fa# 4 & %
F #18) , namely the transfer of living cells, tissues and/or organs from non-human (animal) species into
humans, although technically, it could be the other way around or between any two species. One of the reasons
for such developments is a worldwide shortage of organs supply for clinical transplantation. Many people die
when waiting for suitable organs to become available. To sum up, the development of xenotransplantation can
be considered as serving several purposes: (1) to be a complete substitute for human organs; (2) to supplement
human organs, thus easing the current organ shortage; (3) or to be a "bridge" organ before a "destination”
organ can be found. Though xenotransplantation has great value to patients, besides its ethical controversies it
thus raised, there are also high stakes for others concerned, such as scientists, the biotechnology industry and
infectious disease specialists.

| Wn WA

Given the above-mentioned, do you agree to the practice of xenotransplantation if you become a
practitioner of medicine?

=
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TP 2HFE Gains Fp | 105065 [FminTe

1/6

- RA R TRAT R I TR TEL GEER R AE -

e

A BHECFERES - Ay o 2 FHD B

FRYE (HEHE £ 504 F420 > £ 1004 > $4 1HE4r 054 > flic: 22 HEA

N

(O8]

>

o

R B BA KR L)
fm¥e £435 % (cytochalasin) &~ #8 ¢ F #¥vH 3o (actin) R & ¥ > & 2 &2 ) S fk Sk

(microfilament) » & 3% & ¢ v FL4F e 7 P ES S T e s A EH AAT AR
(A) e 5= (B) mre A B % 0k
(C) ik B SkA A e Hp (D) # 2 &g Sha e dy

T A M OHIND AR A w ehicid o o4 TR 7
(A) #fin g A W F i -l
B) AR BETEETERIAR AT T G4
C) MizHF v A3 Fit I’%* (inactivated virus) @ =
(D) #48% HINIL FTicg & v enk fi}‘uz ¢ ¥ HINI #7ic g

. T 23 B RNA ehgaf o fp:ﬁzﬂﬁ?

(A) o "=fE-tRNA & s el fedi 1) 2 3758
(B) .,E!é‘.:,\l,f,ﬁ TR }iﬁnb

(C) f F 4k 1 AR PR AR
(D) 7 £ tRNA 7 R k- B RHB+

WY > TR FAREEIRIPPRE L TP TR LR 2LE
(A) # & F]+ (growth factor)
(B) Mz i ¥ F-v (cyclin)
(C) = 3 iEi& F]+ (mature promoting factor, MPF)
(D) ¥ 2% 39 & jcfis(CDK)

(lactate) » 3 F* Gif R R4 16 - FH L Al o e cpfs T ivH S 9
(Awmﬁ¢ﬂﬁw&ﬁ%w:+ﬁq&®MDﬂ
B) Hir#ie A4 - § gk
(C) ¥ AIVFR % £ 3 fr ik
(D) #-8 £ 5 £ kb = P13 fe(FADH)E Jr & 5 % ko = P15 2 (FAD")

RS RE Y S0 AL T8 SN

(A) % % (rennin) (B) ‘=i 3k 4 & % (erythropoietin)
(C) = % f4p F]+ (atrial natriuretic factor) (D) pz #lgr (aldosterone)

T AP H &G~ T it < (apical microvilli) ?

S CEBHFAET BRIAFEEL 0 BAKBINL 7 FA - B3 PR A
W#‘ PERETB /’k(%) #\Igpg.l-ﬁl?g%/;:rﬁiim m#lz:»]"ﬁ-""’j’"-iﬁf‘r

ENLELEE S

rPREEY

Cw - B A /31"1 ot ¥ ig v § o B KR 0 Vot e g [ ik B (pyruvate) & - = 5L

(A) a2 ’«‘Jj"ﬁﬁ sz (exocrine gland cell) (B) 7 A %2 (reticuloendothelial cell)

(C) wmalet & fm¥ (absorptive epithelia cell) (D) # (544 % (neuronal dendrite)

P

FoBy R
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st 2PFE Gansg TP I 105/6/5 [FRIATE 2/6

WP - S HWAABHLIB/ATE W R T RETEE S HERARAE

S CEBHFAET BRIAFEEL 0 BAKBINL 7 FA - B3 PR A
BEF O FEFRTBRGE ) #\Igpg.l_ﬁl?g_‘zérﬁﬂm o i3 H| "ﬁ-i' » ¥4 B (7

PE e
AR FER SRt - AEY o 3 FR IS

BEPSAE T A R gk 9
¥ ~ % % (estrogen) ¢ ~ 5 48 % (progesterone) [ ~ 4 HFRL I R (WCG)
T~ F R4 2% (LH) A~ B FU £ (prolactin)

(A) "ep B) "z~ (€ e D) " g

9. T 55 MiEd i Ak i (hypersensitive response) it 0w JF’f * @ FE?

10. *

11.

12.

13.

14.

15.

(A) Bt R s b

(B) ¢ A4 proaihi B5

@)%%@ﬁ*%ﬂ; e

(D) € ** R % e 2 -k 1f fa(salicylic acid) » #17 ® A -RAFELE 73 4 @R

e ¥ (caffeine) £ ik = fin i* (phosphodiesterase) sidr 4| & » F]pb e~ B A Kk Teberis > H ‘mrz P

o A g e 9
(A) Bifik it eh3d—v B (phosphorylated protein) (B) GTP

(C) cAMP (D) ’ﬁl%’f i3k i* = (adenylyl cyclase)
At s RAt X 5 o & %%’E* TAlie K R e g Y

(A) 838y (B) ¥ 5 {8 45 s ki3

(C) i +c fmoe W09 PEFFR A 3 47 fh 1t (D) B 4c B AEP A dp{oplh g o (b e b

TAR- fh e R T EGR K X fnve (Leydig cell) 4 i & Ffik (testosterone) ?
(A) & W%
(B) ® #tlp% (* s 2 = %) (luteinizing hormone)
(C) #r#+# (inhibin)
(D) spdtiprd (X fFHE)

L e AgERAP  ARFeT AR E G MY
&,2— Wi FPAglg"JJ\‘ }\BBH)?@/W/% ’I‘:‘ﬂl %‘E)‘
(B) # L s & A €~ PRItIE "J““‘I,%'%’ﬁ/é TR O R R DE
i E.ervAgléfd" ’gﬁ-ﬂi/z‘%}\
e b A g RIEER X % (rod cell) AR 4% (thodopsin) & i 7 =

A RECP e X AF S o e g =WwAA T RAR
(A) ATP 5 % % 157 1

(B) % pH &~

(C) &1z ™"

(D) &n¥e P 382 pF 5 72 B (reservoirs)fc d1 4 £ Ca®”

RE2RG ﬁ FTiRAROD 2 F 3 AfrR B AR 2 fE4d M (oxygen dissociation curve)w = % 7
(A) 5 i e pH 5 4o
(B) wig? oo 3k 2 F kR H
(C) i ® = F 1Bk A B 4c
(D) 2,3 = i+ ¥ fk B (2,3-diphosphoglycerate) & 3 4«
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st 2PFE Gansg TP I 105/6/5 [FRIATE 3/6

- RA R TRAT R I TR TEL GEER R AE -

PE e
AR FER SRt - AEY o 3 FR IS

S CEBHFAET BRIAFEEL 0 BAKBINL 7 FA - B3 PR A
B A ERT BRI AEREETE S 2ARTURABHPE T4 p

16. #9384 § v (hippocampus) ¥ 32 L 5 mﬁi BEPHE U’fgﬁ;(long term potentiation) » » /T* g

g g A "i;)"'“?iﬁ%%%“ﬁﬂé)ig Bl b e Fentlpede kom so % @ S oA SR T R

Bed & ol Ry ALY
(A) %% 7epk(glutamate)
(B) % = "&(dopamine)
(C) y-"%=4k = p&(gamma-aminobutyric acid, GABA)
(D) ¢ fg*%4%& (acetylcholine)

17. 3+ k9 €3 kfcm % » ;T*um% T+ ¢ BBk A+ ¢ FlafE s ¥t RBRY &
IR % AL 5 -k fri®* (hydration) » w5 §RATR 4 Na'id @«H Na'thil 525 13 SuE#& M
GBI K SEE AT Al M7

(A) % ] (B) 4+ Kofetsan |

O #HF LTV Ui FILERE (D) &3 kqoie® P> fodpF B & vk s+ icE
18. ™ 7|3 B lw?z /¥ = (apoptosis)ehigzit o ®F 4 L A7

(A) - %t 25 LF (B) ¢ % # DNA &%+ %)

(C) %2 4ip %o+ H = ke p) "f (D) % & 5 L& % = F-v fiz(caspase)®_Ced-3

19_":;1]" g@%}ﬁﬂ;:ﬂézﬂ"x F] T 9

(A) MK PL(ABA)T 4 & fi 4+ & i (B) # B % (GA)T Frilie#s Kk fafis cnt &
© "/%7 RO EFERSL AL LY (D) AT HEL R EF FBnie

20. T 715 Fﬁéi’—? FEY SR P
(A) H 2 8 200 b re W
(B) GA3 &% - At~ gt & 2 Bl b B K
@)%%ﬁ%w=$ﬁ%;AGAm@wmﬁ
(D) ]ﬁ’ﬁ’fa v ’f GA 1L = e &) ko sk i

21. 2013 #3& 0 f 2 2 F F fEd James E. Rothman Randy W. Schekman, Thomas C. Stidhof = * % ¢ &

W %"* st g e E L SR ch A8 F k> B @ Thomas C. Siidhof 3 F ’ﬁ_ﬁé
Ei Frd MEAFERERY o B Armie p ﬂ'ﬁ}ﬁi"’ P E %i(i/gﬁﬁi‘ FOLAIRG & r%‘r ?
(A) syntaxin (B) synapsin (C) synaptobrevin (D) synaptotagmin
22. T AU M AR L U (cthylene) & 4tk fi ehfcit 0 o K L AR ?
(A) & F395 5 18
(B) A A e o 3 f A il R R RT B
©) = F m)» @3%’:’ kAT E - FRIB A e
(D) 5 % $311 1 e AMP (7 cAMP) 72 i & 4L cfei(inase)
23. RARImED Ripd 0 p R R EE T e %%%EWTZ§P§"&ﬂé@?
(A) XFCH BRI EL TR (B) ek bpStic k2 55 b akA 2
(C) kP2 (5= P kT E A M (D) P )5t enskacd ¢ 4rdl /2P PBiedr B 15

P

oo Ry A

St
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ik 2FF Geuy T3P I| 105/6/5 |FRILT

S
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P
A BHECFERES - Ay o 2 FHD B

R BB AR TRIATE A 4T B2 EL  ER R
- ~s£:}&§§fé B BT AFEFTI®E  BARBHER I 2330 B EEFRENEL
B 2 FRT B RGE) #\@PGJ_FE_!Fg“Mérﬁﬂm i % H|

%> T4pf7

24.

25.

26.

27.

28.

29.

30.

TG M SRkt fa—‘léf R 9

(A) B2 ERSFFH > FELHRER (B) #hA] i o 23 5%

(D) gR4BAARTF Y > G T
FoAFRRESFFRAEF IR F AFEOEY > BRF MM KL
5

(C) i~ EEy > BA4FRER

s gl — lﬁaﬁ\&p—r :

(A) &= xﬁ;ﬁe—:}ﬁ" g ML e

(B) 404 & i ff 8 [0 6 55 % 4 P
@)ﬁfﬁmﬁ Lafrir@h s o F LR
(D) vz 8 % ajf M5k R B ik

TG OB ORRA ISk SerE *f#"}’ﬁ ¢ eIt o @ F]_EEE?
(A) 3FPLN fw¥2 (Schwann cell) & H A 5 dh R A) = gy
(B) % % m*z(oligodendrocyte) & % A¢ SHR )= Hgay
(C) %} ¥z (astrocyte) & . *ig i kE(blood-brain barrier) i35 =% B

o

Egrent P s 4R

(D) # 5 @B:EF FGABA+ B R ie# Shmre Wt chy MAR A8+ if @ i S Prd | LR T 1S

"% i~ (inhibitory postsynaptic potential):7 & 2

T OB A BRI T chkif o R F T Y

(A) &> 3 12 ¢ R T AR - T AT R 10 P AfRay Y gyl
(B) % e h s i 4 o § P15 @2 g tEP o A RPN a4y

(C) 6B F 3% 2% % (CCK) ¢ RIE T FFH > 1L 4eik

L

(D) /% § ¥ crvR 2§ MAIED L 0BRSS x| G et L

R = ;},Lasz—%m&;cd ) na—gz i FE 9
(A) B 7 OSB3 E T B
(B) 7 11 E T 4 S en ] i
(C) " MIEZETHKE = ‘L is & D3
(D) - f&d % FIfE(steroid) = 2 ’;’ﬁ’f#b’“rﬂjak g R

AT ST EL A AR P EE TS RN TS TS

M)é?%ﬁﬁﬁ@ﬁ’uﬁf%gaakxmg4hw
(B) ¥et ang BATR 0 Se# 3] 100°C 7 Ap i
(C) H- fai=vdm 7t g 5 pEaR
(D) 30 '#' ,__,{4’91(4 4’771‘ 1§ o~ E H > B 'lir,/»\ PRy 'J‘fém’?é' s}
T 5% M ¥ [k Rk (phenylketouria) shAcit o i It FE 7
(A) 5 * 8] ¥ 5 *%pk(phenylalanine) & j2 A4 i 35
(B) " 7 s A_F1 2 pe(homogentisate) 3 ff #7i@ =
(C) % ok § &M Z A0
(D) Jp * Frike g X AR EAEIEL F oA

- FLECRSNNE A sy e U b &




BT F 105528 Fligd FEL B THR3

P AT Gaay Y3 | 105/6/5 |FAIRT & 5/6

P - A AR R A/RT i wy”?%'%?i’ﬁié*ﬁﬁ@

S CEBHFAET BRIAFEEL 0 BAKBINL 7 FA - B3 PR A
B A ERT BRI AEREETE S 2ARTURABHPE T4 p

PE e
ERES LY 1S E R GEREE Tt K

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

L) l\:ﬁéﬂ_,&“sﬁ'ﬁ;’ ﬁ‘_\ﬂmfﬁ,’]&@ﬁviv}'\ﬁ’_fi#fv??
(A) ¥ # B) - % % (C) =5 i*& D) ¥

T 713 M # 2 Jz(glucose-6-dehydrogenase deficiency):riszit » i® —‘ﬁ T FE?
(A) # ﬁfﬁi = F *ﬁ%ﬂﬁfﬁi
(B) fzx Zkm i A 4 B k4 PX(GSH)
(C) lms k¥ A 2 kR okes = 1 3 Femipt(NADPH)
(D) o 47 518 R AL TR ¢ A 4 73 T %
ERGE Bl s R R oo Sl N CaR S A Ll Rl e
(A) Caspase 3 (B) Caspase 8 (C) Caspase 9 (D) cytochrome C
TG OBE AR A Flehkat o TF"% NP e
RS ELEEETE FOERS]
(B) #rifp A FI7 7 iR e 33 P B (72 F PO BR(DNA) 24T (7%
(C) £ £ § PRBPREZEFSTY B PR TI7 UG L ne k= g7
(D) #r A FlehR % ¥ ¥ & >~ B # i #H (gain of function) e i)
T A3 B R '7 2 4R (nucleotide excision repair) gzt o e —‘F'f EINY e
(A) §F o emstarg Hohd § PBTIRIE G 2 34
(B) 24F k p 3t53 Hﬁ{vqsvi: F A (T-T dimer) 14F &
(C) B#pF - 2 H “,f XEHE 2D F PR
(D) BAR LFPFHEEHEDLEINLSRP LI PHBERSERS “,f
THRAE R E TR LREY
(A) #-% 4833 @ (mitochondria inheritance)
(B) % £ F]H/=(polygenic condition)
(C) P Frenkg i 2 % 14 (clear-cut dominance and recessiveness)
(D) 2 F)i& 4f (gene linkage)
T A OB - =R A A (meiosis D) efcat o e I FE Y

(A) 32 Jpdesh ¢ Fadk (B) &4 =~ aa =~ H ol

(C) % 4 4 ¢ %8 % d&(cross over) (D) # 4 & ;% & %] (equational division)
T AR AR s A ow B 4 d 23] (karyotype) e R] ok 7

(A) B =z (Down’s syndrome) (B) # 3 = jz(Turner’s syndrome)

(C) # 1+ 24% = Jz (Klinefelter’s syndrome) D) EEzrw
4 X R REA L & AT 2 A TR R By RALRIE R TR P L R g 7

(A) BRCAL1/2 (B) HPNCC (C) APC (D) AT-like disorder
T3 M X % ¢ 4 F 4 (X chromosome inactivation) sh4zit » i® Jﬁ’f * 9

(A) ¢ W73 BREHF: Xic L L& (B) # Xist £ 7]

(C) Xist AFIF et enX 2 ¢ #°¢ 20 (D) Er7& (imprinting) it * - f&

P

oo By A
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105/6/5 |F@mIRF &l 6/6

TiEp

|

WP - S HRAABRLTER

:‘mﬁ€§

PE e
~ A B R R -

IR F 8 i R F R TESL
7 BT AERF I EE B L
BEE > 2EFTBERGE) #»’%Phﬁxre“‘

HEY o 2 @IFNETF

R R -
;ﬁﬁzﬁ PR “‘LA\ ° lj_]_ E&)‘%llﬁgﬁl

/i":l'—l!li(a_‘ m-}ﬂ-/z:« )g':h' ’)4 El f‘r

41. s % y(hemophilia) £ - & X {5 & 424 @ » F)p 5f «‘/]%153‘ F e TR AAENA?

(A) 7 + 34
42. T4 M3

(A) IR el G310 {2 5

(C) - B = %4 f(trinucleotide) £ 47 7
43. T 3%

(A) XP & 513 4 % %

(B) # L &> '%

(B) & 439

B ¢ 2% 7L ¥ g (xeroderma pigmentosum, XP) ezt » @

(C) § %34 D) 7 - %

- 4 $ s (Huntington disease) sh4cit » @ %3 A ?

2

N R Y
= I 1efg (proline) ~ & A

(B) CAG=tHpEygw 2
(D) CAG £ 4 ¢

£ 7

f

-~

o FE

i% 48 (base excision repair) it #*

(C) FH RF ¥4 H8Y @ R AFEIEPF o AR AL A E W RIAR R
m)ﬁﬁ@kgﬂ%ﬁ*%ﬂ@ﬂﬁéiﬁﬁﬂﬁiw

44. T 7] i fa GENE
(A) T;‘iii.%ﬁ Bl(plaque assay)
(C) & 3£ 5% (fluctuation test)

P A

45. # ¢ A pa E - Bop ERD @ﬁ");% » IR
By aA e 3228 BL | 2ol
(A) 1/64 (B) 9/64

BEFENEFL?
(B) Ames Pz
(D) % #1141} (serial dilution)

S HEARAPL A ATL BEN LT - B
_‘$v}§ AR Q
(C) 27/64 (D) 45/64

46. P AR FIMEE T T AL EF KT A0 A a?

(A) B 4 i 25 R
(C) %iFid &4 mpS

47, THfefE 2 B kit TR * g @i

(A) H %27] » 47 (haplotyping)
(C) ' fi 7k F148 (comparative genomics)

48. TG M RE T
(A) WKLo
(B)
(D)
49. THREE 2 £
(A) 7
(C) X % 4 #82 j& v

50. TG B E S F chsaE o @
(A) EBZ4F 5 M3k
(B) 4 4+ £ I B4 s 12
(C) w »tek(tetrapyrrole)ph ¥ < 3§

D) FoiAFRERF > €d AL kT

JETJA'I# 9 l ‘7

ik

= ST R e
150 BB erin A g

v i {7 E

GRS =

T ELT

=7

F]ZJ_EQ

2z (epigenetic mark)Z.

(B) i B i At
(D). x2 b &
Agy Msop AT EA S W hinE ) 0
(B) i 4 » ¥7(linkage analysis)
(D) *F3# 4 % (outgrouping)

JWE T A RRPRZA I ME A P A RS 207 2

| P R

JPFR < e 9-10 % = +

B0

( ) Er & (imprinting)
(D) ¥

e fx = 338 42 (RNA maturation)

@ E4ak 3R
ﬁ ’ l/ﬂf |55k g B R T
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RE 105 BEEELRITRELHEFTH I EEZERRGR

HAKRE 105 SRR R PREZHAEEH
B ZERRRERE R/ M ) B iEiE(105 £ 6 14 H)

SRt | R %L B OB B ESFEATE S
AREEFA ROV > ZLERHAT
L(OEES[5eEEA T BB MR eE,  FHERELRE
P EIEB G EERE > BAE - NG ERERLEEE S
TAGHBEE LR - #B ML E R /e EZE -
2. (PoCREHL) ~ (EEE) BRE TRE BT - 5T
BE A e, FERTHE - BMECIEZ ABUEIET 0
6 LI RE /% - LRIERSC PSR ~ 5t g - %5 | ERFEEZEO)
Az Fr5 |08 Eh E AR R R S E R AR IR s (R Es - (EAE
SRRSO T > DIEASREpE e (X (B " it (2
gE) o SerCAE MEE o JEEsidh et -
3. B ARG /A S Rl R R BB © T~ T o
TZE o FREERERE -
&b AEBERERR(C) -
AREEFAR(A)EEIH - ZLERBATT
L E T2 — (B IH R e AR B R T b B [RITER IR R 2 I
RIEHARE R > S HATEARREEE T E2 e
R ) B2 A0RE - BRI TEF2EER R - RS
Ep'8 SREA BRI AEEREHIH B B o LR EHERE SR
7 YRR Z— - ERIFEERA)
2. (DB LT3 IFH R4S 1T RolIHEH] - e 2 A5 Rt
HETEREMRIELHEFIFTR » RIMA & HIREEIRS: - " IEE R
&2 wath ) DRSS - T IRRGE RIS - A IR
&b AEEFEGER RB(A) -
AFREE AR (BYEIE - AR —(HBEERY T FIRRRA R 24
ST
1.(B)EETAMY " RS RAAH AT BAE L VR R e BT R
. o BiEREEOES  HEAEZE - AEZHIE - H
IR EIEER > FEELE B - BRERH AR &=
18 RER - BAEFEE " HRE  DHAR ) BEANREGE | ERFEEE®B)
5 IR A IERE
2.(C)iErErY T ARNEOHHEN ) AVMHFZEE > BEMHZE - f5AR - B >
SRR B L AAERE TS o B, AT
EERG - IWH G2 EE S ET TR -
&b AEE R R(B) -




TR 105 BEFEET R PREBLAHEEFTH 2 B FTERE
R 105 SEEFERL 0 PSS
R M, STIEB(105 7F 6 H 14 )

| &

g
VI
=4
=

AREEFA ROV > ZLERHAT

L CESERRHIL) B T2l B TEGRREZE, ( (2R
grat) -~ (ERE) BN TEERKEBE ) o CEFFREHL)
BESR AT ASIESE - NI LARR ) - =BfEE 5 B TR A (i
sUTEs - B ) P REEEEDE  FEORFE TR T -
EAUEEIFFE T B REGRE B AYIERE - BIRZGRHHRE
R~ HORIEED > EAMERIFAEMEZ S ERIEE -

2. (HETHEE) R AVhaR > BIREE R R SR AHERE WS > A
SR T B ZARGR + H— ORI ER R AR ST AR R

28 FSELERETAR S - K JRIER LG MlS > SORGERM | #EFRFREZEO)
TR BRIBEIFEERY  EHEERRIEHE > SRR
FeHRERARE - B UBBAREB R Z a1 - RERREH L
SRS ENEENENRAE BEE - H= - ZIRZGE
FYRSE > ALHER MG -

3. MMEw  BREEMESE > (HERNEE) DU RIS - 36
FEREFEURIITE - A1 18 (T - ERZE
B L2 LG (EfR) ~ JRIEER FER sz b fi# e (R ...
BHHHBIRED R -

&b AEE LR R(C) -

PEERE DA T

BESU 1 BHY configuration

= S o W BHEENCCH fE(NERA; FHskbbhx —(E#EE
(0,0,0), —fl&l #(C,C.,S) HEmR(SHIBRIIA » N RSEF L 1 HY
@A b, FTLAERY configuration

=
TE S R 22

N R UeRE IS (D)
%N el
d N\H/"COOH

o
{8

McMurry, Org Chem. 8e
Page 172.
IEMEE 25 Fy(D)fiEaR -

Isoflavone = 3-phenyl-4H-1-benzopyran-4-one
23 e FIEEE KB
IEHEEZE Fy(B) & (B)
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3% 5% Raymond chang, Chemistry, 5™ edition” p100 » $} ¥ L
JHHYEZE + Oxidation-reduction reactions are considered
electron-transfer reactions.

ARREH 1Y EAHE: 2Na—Na'+2e’; Cly+2e —2C1 #EfT
electron-transfer reaction

NI EA L RS E -

HEFFIHEZE(D)

45

3% 5% Garey, Organic Chemistry, 9" edition, section 7.14”, 31 ¥}
Multiple Chirality Centers and stereoisomers HYz2HH: A molecule
with n stereocenters can have a maximum of 2" stereoisomers. {5/l

L=l

Molecules with Multiple Chirality Centers;

Steroids also contain multiple stereocenters.

Copryright © The MoGraw-Hill Companies, Inc. Permission requined for reproducBion or display

i CH ,

- ) CH

t'JI? OO CHy e
oy ) [l 1

S

(N

H | H OH
HO™ ™~ l O HO
H

oo

Cholic acid shown here has 11 stereocenters and
potentionally 2" or 2048 sterecisomers. Only one has
been isolated from natural sources.

KB A 25/ D E 0 (chiral centers)EH 17 #8521
(stereoisomers) ? 7 » AGIE"EASNE G Ry 1T RS EAEYINVELH Ry el 78
IR BN AR chiral centers HY%Y H K17 #e SREVIEH > KIE 3 {4
chiral centers » 4 meso form » Hif FFER 2°=8 (#1782 B &Y -

HEFFHEEB)
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FREEBLRTREAHESH I EXRERE

HAKRE 105 SRR R PREZHAEEH
B ZERRRERE R/ M ) B iEiE(105 £ 6 14 H)

| Bt E B B X FEREER

A such B as B 53 BINIAISE > as BOERR(RIEE > BB —
12 Fa) HAERE By as HAN5EELT-4) (promised . . . ) > HEE promised | 4EFFEZEZE(C)
HIEAHS T it was » BEE as (VSREERS (& —FE" -

prefer HFYRIALIT
1.prefer £& to 44:H
I prefer red wine to white wine.

2.prefer + Bfji4za + to + Bf4: .
16 [P ; = YRS (O)
He prefers watching rugby to playing it.

3.prefer + REF (to V.) + A EH (to Vo)

I’d prefer to stay home than (to) go to the concert.

AR PESE traveling (Bfgd), NILIEHEEZER(C)

1
/HT
I

AREEPIIF R EIEE H 58 by tomorrow night & FHf4 by & no later than
18 HEE - ArEAVEEE R UM AR GEE » KRB R EAIE 2 AT | 4EFRFIRZEZE(C)
R SERHETE ©

ZNCEVEE N S e WA NI E 25 N MUt AN )
CR)IRM(productivity) ELET » 3% BJRT& RI(ET-H)451s (RHEGHL
SR Ta)) E¥FEAY Thus, each person produces less and this

31 : . . R FEZE(D)
means a lower average income than what could be obtained with a -

smaller population » JRE[ A 1/02 #EEEESY productivity FRECAE
SEEULA. (average income) HBRAR B LLAEES -
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| Bt E B B X FEREER

B A VIR HINT R e (e 4 H i A SRR B
2 | B o IILAERTEE s A IR RS AL - ATPABERN4ERF(C) | EFRFREZEC)

%/\ °

1.Compell Biology 9" p.224 $2 S5 EE H iR AL AR HLIE
A RS HLA S & P EFRE (pyruvate) LR FLEL (lactate) FLEZ
Pacy =i ot INPRRIL RS FE - ol = w732 7 N q A= B 2
PR 2 e S e AT e Al

2B Ry H FECEE (RS 1% - ALBR S RS2 & EH
Ryl ? LA H sRERH A R S B A AL A A B (& S B YL
BRAVIETE - WA B Z e AL B R SR A AT RE W A AR AR s
SHIET - BAERNERFB)EE -

HEFFIREZE®B)

1.Compell Biology 9" p.1058 rhifiii %1% 5 KEEARBHIAT A » B
TR BRI RG &2 IR T =B A » EIREA B AsiiE T
BN ERESEN - ERNIRREA S50 NEAE R

HE MeRR%Z (Human chorionic gonadotropin, hCG) » FRB&HIAH
M AHARR G Z e 85 2-4 FIRieRVEE AN TEN
H [ B R R A Ve 1Y %68 T g B 1 P B A A B B A
TR - B peiE S b 28 - IR HHNIRIRRE 0
E 2 ZEIRRII B RESE r hs g -

2.Human Physiology, FOX (11") £ — 558 » £ 20.7 » 552
# JERE R NN IS E R B R WM RN A S

8 e g AR pE(LH) ol FL 2 (prolactin) » FT DA ZEAMERF(A)EZE o | 4ERFFEEEA)

| BREE A LRRR

R 1EH

HIRGTE IR A

Hiftl LH 69fER  BFAEARan 5% JEIRTHERF SEIO0Y BTN | ariEeuinmRER
FEATH ¢ th U8 TSH st

B L TEEHE + hCS {F F o (i A R o RS B s
FEROIRAGEE ¢ (e RN WG RO LA O RS SO (T MIRNERRE , (FHD

b o FTRFLAR R
3 TRBHBTURRE T

Pl (progesterone)

154 (estrogens)
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Compell Biology 9" p.893 Figure 39.29 K, Compell Biology 10™
p.861 Figure 39.26 step 4 HHf5 4 ¥ TR IR IEE AR
B FE - 2 IR e H ER 5% 7+ methylsalicylic acid » (it
AEREELE HEEYIHI MR Y - 2 EEHIER {7 H methylsalicylic
acid 7 SR salicylic acid - FrPAEZE4ERF(D)EE

HEFFHEZE(D)

17

Human Physiology, FOX (11") 557524 S AR ME 51 £ 8)
JeE B AR » # N R KRBl A - shie T
BN R A ORH S T - BTPAS—E R LB T AR IR LUK &
REME iR - BT ABDK SR A A/ NG HERA - BT DAE RS
CFE -

HEFFREZEQC)

24

DL HR#% Campbell 10™ ed 324 CH29 J 24556 & -

LimfE B EY IR RN B 4EE) - A AT (Phylum
Lycophyta)Eidf#% ' (Phylum Pterophyta) - Ferns(5%2#)E]] Phylum
Pterophyta » 1% True ferns(E.fi%) ~ Horsetails(ARH) ~ EAFAEERR
#H(Whisk ferns and Adder’s tongue) - X Ferns 5 2 iE{A%
& S SCE AT R E (W] Campbell F13ZfRES J\kR)

2. Fr A R B A PR B/ N EE (microphyll) » MR il ()=
JEFE 0w H Pl R RAYEE TR -

3.0 HHEE SR R WOSHE Y KB IEY) - i EY R
WP RaTART » BIABEMEIAINE - BT AREY
1L ER/NIUEE » ZZRSHIK - TR BE—ZER e A
& 5 JPATERRAN Psilotopsida ~ S EER#K 4N Marattiopsida ~ 7R
4t Bquisetopsida - ELJ# 4 Polypodiopsida » [fikfI0V4 A
HERTOLEER - EHRTEAERE (frond) » S RBITE - FrlA
EEMERFB)EE -

HEFFREZEB)

28

Human Physiology, FOX (11") &5+ —Z2 4Ll e k- LE
Rt

R AR B T TS 4 4 2 Dy B R IE LS » 4542 Dy BT
BRI i o £ E B 22 I DA A0 - DR ROEARES » TEI kR
(PTH) B RIS B B AL PR AR B2 B 2 - AT DARIFE R IR Z(PTH) A {12
EB R B4R 2 Dy WVEREE 2 ThEE » FTDIE4EE S D IE
b o BIERER 2 (PTH) B B B E FIE B B2 o PRI BETE(C) 2
TERER » EREE 4R IE (D) -

HEFFIHEZE(D)
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LAHHAEE TIPS E 2oy Ry Wi » BIAMEME RN A PERST -
(DAMEMERSTE © BRAGI IR Rz de 2 0E L » JE{LAVIE T a2
RS Bt EEE G - EEEATED 8(Caspase-8)/H1L
AL AL/ T2 3(Caspase-3) 55 M HZAHALHE T -
QYNATEREAL
BHAAA AR ER A, » (5141 DNA BHERINE LR 1% > (50
43 HS L BB A O B T R i o R e B R T R A
Cytochrome ¢ » [fij Cytochrome ¢ {fi£{# APAF-1 f1 ATP/dATP &
fil, apoptosome Z£JH LA T8 [ 9(Caspase-9) #E[M/E{LA T &
[ 3(Caspase-3)F MEFHAIAET - 2k > Caspase-3 HY)&{k
(] HRF 22 B A A P R S AR MR SRR TR (X -

2 BfEZRIE —BLARE T - 40 typell 4B > ZNAEMERR ISR E T E
[ 8(Caspase-8);&E L AT LAFEFHIG /N BID A4S 45 [N A PERS
& HRElIEE T RIS WA AREE A IR S - B
Caspase-3 HY ELEIRF 2 BE N A4 M o4/ ME AR T RS ISRV E
FigZILEE -

Ligand
W
Death—E_[ ] ] TRAIL Z —f= /2}/:\‘/—‘—»55 A
Plasmamembrane __________________________ receptor LLL or TRy fRETT IR TR
a Intrimsic b Extrinsic
| DA damage or ER stress | :g;:ﬁ?pron: BCLZ !
o9 =) =)
i S 2
3 o=

BH3-only protein activation| ——— > BAX or BAK—BID

y By
- atrix
=
& Cytochrome c
Lo APAFI
o Pro-caspase 9

HLAF 3 & % =5
— o 3

u.., ': o . Apoptosorme
SRS
Capase®
. a e

3 5HEH
(1) Kimball's Biology Pages by John W. Kimball, 2008
(2) Nat. Rev. Mol. Cell Biol. 11:621-632, 2010.
(3) Toxicol Pathol. 35: 495-516, 2007
432 Annu Rev Cell Dev Biol. 1999;15:269-90. Biochemical
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=R | EE E B B FEEEAE R
pathways of caspase activation during apoptosis. f5 H 1F
mitochondrial-initiated pathway jE{EHY caspase 8 B DIFEHHEH 2%
cytochrome C F mitochondria £ 7k 5L downstream Y
caspases (pro-caspase 9) o T DA S 81 P AB 14 Ko A= PEAHIBEL S
TSI S caspase 3, 6,7 ©

548 £ # ' BF  Nature Reviews Molecular  Cell
Biology 11, 621-632 (September 2010)7 241 HEREH - FRDIEZE
TR (AVESE -

Lo EhaER e il AREE B AR Ze 8 B B8 e A EEE - [
NN
R RECEVE FETE R - 2 REGEEIE EFRE
BEEH Tl BRENFEEINT - SRS E R NFREE
FREsh ke iy - Al P AR i 28 R R B H GL e Bl ) JE
ZLMSAEEICRE(A)) 5 228 5 H 8T - AIBRATERC 2
et TR P Ak B RS B H GLAaERE)AIE AR
RFEF(NE(B))

., T T
. I P - P
-T- -?- --t. -T- -T- -'-T- -T- *Td-
[ - - ]
T W T
— . . .
T = T T T T T
Cat Tttt | a2t
44 . - U RIS (C)
. * -|-+ +1' .
ri?'i--b?-i-iinl?l [---i--i-i--l--ln -
gl
_® s <
P P e 7t —— b
Ce = R =)
(A} Induced (B} Spontaneous
mutation mutation

2.Ames JIEUE AT FIZKEEE — VB4 HECEEYE > [REATT
i A (revertant) 2 VPP IR EERER I Rr AP > ERR LA
B T (revertant) A (G i B = SHIERE 2 BRI b R
EER e e RSUR T AR EER T
T E RAH B T A m A R RN - on I R A A
NEZest 2 (ER - AR > AMERAISAITLEZE S 2 5 B E R
HELER -

3. AR [N S AT U7k ) DURNE BN 28 88 02 B 2 1 4%




TR 105 BEFERETRIPRBREBLAHEFTH I EFTREER
R 105 SEEFERL 0 PSS
R M, STIEB(105 7F 6 H 14 )

FRE | R E B OB R FEREGE R
A BT A G i A A4 R (C) R BB (fluctuation
test) o
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(1) Textbook of Microbiology by Surinder Kumar, 1% edition,
2012. Chapter 10
(2) Evolution by Barton et al., 2007 Chapter 12.
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