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7.

HY)—Part |

HmM$§pﬁﬁ#mf’Wﬁ“gm‘ﬁﬁmﬁﬂimﬁ%$W®’ﬁﬂﬁuﬁﬁ

EETEFRE - I ﬂ‘#@pﬂﬁ Y
Primates = [ﬁfﬂhE[ :
(1) suborder Prosimii : 7V (lemurs ) ~ ¥z
(2) suborder Tarsiiformes : 55 (tarsiers ) o

i

(lorises ) °

(3) suborder Anthropoidea : % * /# (anthropoids ) : /% ( monkeys ) * i (apes) * *

(humans ) °
RV M RO RY T B
(1) ¥ A% (new world monkeys ) ©
(2) # [ (old world monkeys ) -

B EREE S A% (hominoids ) U F 4L [fl 7

(hominins or hominids ) =&Y °
A SR
(1) ~H¥¥'fL (gibbons, Hylobates )
(2) ’E’K (orangutans, Pongo ) °
(3) ~RVEL (gorillas, Gorilla ) »
(4) KRR (chimpanzees, Pan ) o
(5 * (Homo) -

MORGEEHR (apes) B & g R AL

R CVRRD

DL T E

."‘i;prH N

ﬂ’?ﬁ'if“ ( foramen magnum ) 'jji"’}?ffﬁ]{}’ﬁ‘]' r’jr'ii"ﬁgl BYF Ilé\ﬁiiﬁ

BN BN
AT e 2 R T

('supra- orbital ridges )

JEEN O]
a#ﬁ%*ﬂw%ﬁﬁ%ﬁﬁ ST LT ELE - o T s PR
}L“r%;a‘wrﬁ TRHE T

hommmiF[j] Ef PRI

(1) Sahelanthropus tchadensis (&= FF) ~ ) o

(2) Orrorin tugenesis ([H=VEL " ) -
(3) Ardipithecus ramidus (ﬁfﬁi’ PR o
(4) Australopithecus anamensis (A. anamensis

) G ) -

(5) Kenyanthropus platyops ( * Z%TE%[EIEJEL@F} M)e

(6) A.afarensis ([ /%) : Lucy -
(7) A. africanus (?Eilx'\'ﬁﬁj;fgﬁ) o

(8) A. garhi ﬁJ B

(9) Paranthropus boisei (% ~ ) o
(10) Paranthropus robustus ( #5+ 5~ ) °

(11) Homo habilis (§= > ) * #%f ~ BF(7 14 -
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10.
11.
12.

13.

14.

15.

(12) H. rudolfensis (/& 284 * )

(13) H. ergaster ([F * ) -

(14) H. erectus (it * )

(15) H. neanderthalensis ("4 1 * ) -

(16) H. sapiens (&l * ) -

F1H#hominins 5! | g {EME @ﬁ H = o

R TGS 5 EHFW (bipedal ) °

@vﬂkﬁ%@%J%%w

g e ENA T AR A R

hommm-ﬁﬁ NV

(1) bipedalism.

(2) tool use.

(3) large brain size ~ shorter jaw.

(4) language.

Pl S YRS /T (Y (elade) » LR RS pl- @55 (2 o A PR
f' =3P & (European humans) ©

TRV [T IR G ST R T T IR R R (recent out-of-Africa
model) [E£LFIT ~ 55 r“rTJfJ‘/‘ﬂ[ YRS > iR E[JE' B H. sapiens |~ 7 :E¥

JEMNBLER L o T b)fﬂﬂwﬁdﬁﬁ' Yo l‘ﬁﬁ'bﬁﬁ'%{“c IFE‘FI YDNA ] ff1 o
Lichens
photosynthetic microorganism fungus
unicellular or filamentous (1) Most ascomycetes
(1) green algae (2) _ glomeromycetes
(2) cyanobacteria basidiomycetes
(1) algaeH{HaR{™ F’—‘]}“J (1) =94 overall shape &%’\?‘ﬁﬁf
(2) cyanobacteria : [fil 2t » L EESE | (2) Esl%“%’ﬁé’?*/ﬁll“”' P‘%F’\jﬁ kol L
EJ
3) TEL]ﬁﬂ» EEECERN ¥E|ﬁﬁf
@) sl R - W B
PowT
(5) 33 M7 DT -

5 (1) symbiotic unit [+ 5 [ fragmentation

soredia
(2) fungi : ?J [ESETTI
(3) algae : .1 % 5 -
Mycorrhizae
Plant root glomeromycetes (fungi)

R rsugartZRERE (1) gppiplange e 120 e o

(2) L I J%ﬁ’f"}:b A /ﬁ%iﬁj@?ﬁxﬁ?ﬁgf}ﬂ
(3) RHVGFALs =055

(4) Rt s AP SRy R
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FL (Fishapod, Tiktaalik )

FUSIH B P LT
2.55 2P0
3.8 3.8
45 TS
5. TS L

16. flower symmetryfi*Jvariation
(1) [=Tj i B/ BFRFT changes in symmetry ©

2)

radial symmetry flower

bilateral symmetry flower

regular flower
actinomorphic flower
polysymmetric flower

irregular flower
zygomorphic flower
monosymmetric flower

* £ (= insect pollination | B

s [LS R L JLPEE LD
fflcycloidea gene ( H E%

7

PIRLTF) F‘fﬂﬂ“’ﬁjﬂﬂower@ bilateral symmetry °
* ex: Snapdragon flower [~ L~ ({3 > {Flcycloidea gene loss-of-function mutation

Tﬁfﬁl * Fradial symmetry °
17.

Selectionists

Neutralists

Darwinian evolution

non Darwinian evolution

natural selection theory of

evolution

neutral theory of evolution

beneficial mutations % natural

selection
£ S v fY g R

neutral genetic mutation =

genetic drift
£ S e fY g R

natural selection
SR EF =]

neutral mutation

THAEFE T

survival of the fittest

survival of the luckiest

DNAF[f] [E{fﬂxﬁﬂ (7}
AR | (7 e

adaptive variation

neutral variation

* (I 38 I O (e
HI= PR pusfy g

18. individual selfish behavior

(DG. C. Williams : i?ﬁ' [ “‘ﬂiﬁ%@}individual selection ( f[#BELEE ) 138+ |
D SR R T R ST L
(2)* 4[] © Williams™ %fgroup selection » FPNY[I

(1)Mutation.
(@immigration.
(®individual selection.
(@resource prediction.
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19. F'ﬁJTQEIfJﬁ'%%v’FD%& (I'] Arabidopsis£% 5 )
(1) F%FLJT? FLR RS [pVjEfar-red light & blue-light|fi ] % -
(2) phytochrome ( red-light receptor ) - cryptochrome ( blue-light receptor ) #;[iconstans
(co) geneFffTH > -
3) phytochromer%%’@ﬁco geneflJEIEA ©
(D night : comRNA | .
(@ daybreak : co mRNA 1.
(4) [hjco proteink! iV FATRL T E[[cryptochromefiy £ -
(1) co proteinit TQEﬁL}ﬁJ (& (. ubiquitinf{f5f = co protein[li| FproteasomeJ %) -
@ 17 > Blue light]f; {*cryptochrome*&t:co protein! (HEEubiquitinff3 = I &
proteasomefi*/ 55 %)
(5) co pro:e)in ]"E!E.@TFF'FEJ?%EI L oeneiEl 7*LFY gene# ! (LFY genef | ImeristemEigf ]
(6) 57= T['[Efkey floral meristem identity genes*%apetala 1 (AP1): F7“LFY » AP1g 55 %
A gy Ebflower meristem> [P genesf'ﬁ]?%rﬂoral organ identity genes> floral organ identity
genesF | 3l R

20. flIA. thaliana:‘éﬁﬁ?f (13 ['[E{Efﬂﬂfﬁ[%%Elﬁgenesﬁ_ﬁﬁ][]guard cell ) -
epidermal cell
speechless gene/ (- -~ flat ~ puzzle piece shaped )

unspecialized protodermal cell
divides unequallm

meristemoid

mute gene
QITH IS S
guard cell precursor
equal division fama gene
specialized guard cell
% == ffigene products£bhelix-loop-helix -
21.

density-dependent selection density-independent selection

k selection r-selection
Eln B e
(Hapr~ )&l
(3T
@A
(5)F |5 PRt
22. virus FYENR

(1) 2 T 5T (AT g 1™ 2w (A 2 TR WAl A et A e -

S b ) -

*ﬁﬁfviral genomeElfJ’FLilF",TM’ﬁ p a5 ¥ ¢ plasmids > transposons °

3 — 4
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.".plasmid - transposon ~ virusH [~ ff ;[F&Iﬁ %> mobile genetic elements °
(2) 2 50 5T R ] i (W5 I R 7 Mimivirus

( m1m1ck1ng microbe )

OF RSB ..

(@ds DNA virus ~ icosahedral caspid ( ZOE'I’[?E‘,;) 0

@@l 400nm -°

@) genome size : 1.2x10°bases ©

(5)1000(fHgenes °

@ngeneswiﬂgﬁﬁvgl ~ DNA{X ] ~ protein folding ~ % ## & i RS A S VT o

23.
r strategists k strategists
habitat (HEFE li&”?’m/ﬂ gER (1)%;[—&’15? v ﬁgﬁ
QEMR RN (ST | WAL - TR
Rl o
physiology (1) lﬁ@ﬁfﬁqé@? (D= PV )
@) B @) i
(3) PGy 5 = 2 5E = gy ()5 (=) Rz 2+ 5H
=8 i
reproductive (1)random mating (1)mate choice (pair bonds)
strategy ESTIEER N T I N N ST R N o
Q) H -
©LLg
survivorship (1)life span short (1)life span long
Q) ZEAM [ﬁ pug=d S (2) density-dependent mortality
()3 (3) flis&l or 2
population (1) P Ry = (D)2 EAZE FA Uit <
fluctuation 2).V vxf\_ﬂ‘—ﬁF P aTERREE |(2) AT carrying capacity (k)
R ™
rabbits ~ house Oak tree
flies & blue bird
dandelions polar bears
24. protobiont
(1) ®] T\ﬁ :EFLEJJJ4 KT 7"}%_'5* flitid il (ex : lipid bilayer ) il &

Fﬂij Eﬁ%ﬁ?ﬁj [ F“H
(2) proto 10nts uﬁ_i [mE”iW 'JF'jj%‘fr'ﬂ % fj
@ - W Frrl (boundary) — ﬂ[lﬁgl Bﬁf Jf protobiont’ | Iﬁ A R =R E#I%UF‘TLT
(@protobiont[* |[IUpolymers % ¥ |information e
(@protobiont|* |IUpolymers=' F| enzymeﬁJFj: °
(@) protobiontsfsa 5T 'L[Eself—replicationﬁﬁﬁjﬁZ o
* protobionts?Z JF 7 precise self-reproduction ( [%\iFn\E'ﬁéﬁ ) fgl'ﬁ:;lﬁl ST HT ST pgeE T
25. Life historyF=fcl = #Eig gy
(1) (P2 B CFio % S5 Sor B i) -
(2) % 1 k-
(3) 5752 ) A0 5
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26. Metapopulations
(1) 53 T B g BRI I B 353 ) GBS st 198

f' 53 BRpVIRHE L o

2) source habitats sink habitats
high quality habitats low quality habitats
local reproductive success > local local reproductive success < local
rnortality mortality
L. 5 bEJﬁ*ﬁ‘Ejnﬁrfr‘ pl- B |1 %,F;Jﬁ?‘%i*ﬁﬁlfif[é”ﬁ% pbdeath lﬂijg','ﬂi"rfdr,
LH;”E4B° N SRR -
2. 287 (from®El ) A FF » sink
popula‘uonf?’?ﬂh EREE
27. |
ES cell iPS cell

blastocyst (inner cell mass)

differentiated cell

() i #SES celllggipuT (&
(2) [E¥7 4 35 =2ES cell 7+ gene expression &F L5 Ma
e b Cex cell division ) {757 7 2 fl -
(3) ]
(i) {EEimodel cell’jr)l &Jﬁ b?f’?’f’} FrVge
(ii)regenerative med1c1ne fi' M [dreplace
nonfunctional tissue.

28. two traditional views of the nature of communities

the organismic model = the the individualistic model
integrated hypothesis

Fredrick E. Clements (1900s) Henry A. Gleason (7. &)

El :Ff] PrFEE Y biological interactions abiotic environmental factors
R
21 (organisms ) are highly organisms are somewhat
interdependent (FfI7" {A~E¢ i) o independent of one another ( = #f!
)

L. % kL {superorganism > FSEAE | 1 FEEVE & EIRIPVRLBURIL
7FTJ\ FVEPTEETFE (succession) || (environmental gradients )——
ffijadulthood (climax) climate & soil i = f!chance

2. superorganismfisy f P REAEIT (F5) -

(B8] 1]~ ]+ Pl | 2. Prain e H FI=PR IR
jﬁ ﬁlF [ EHHZ . abiotic living requirements ©

3. RIEIEE PRI AR B
@%@ﬁ%ﬁ@%&ﬁm%j
53 P Bt et

the rivet model by Paul and Anne the redundancy model by Brian

Ehrlich (1981)% Walker (1992) ¥4
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$- % AR
1.1~ (positive ) [ﬂ'ﬁ;‘é :

(15"

BRI~ YRGS - OT)
(2) kR (blood clotting)
(3)'? J'}EE—E ITi'EL (pepsinogen ) —>pepsin

(4)31”‘;: fib =, @[ ~ Th—IL2
Bl A L+
= ?ﬁ’fﬁ " ¥T5HSER (smooth ER)
(D)[FE S BEGE

() ]wqﬁw‘r Eﬁﬁjﬁliﬁ;[ﬁlﬁpuﬁy’?

Gy

(4)FPE55 i (glycogenolysis )

(S)FERF Ve [ IO SERS G BT {4336 e (20| Fﬁ% .

2.%1“"%&?5:%&? apoptosis(f HayHd ) :
OMit. > ff—#H cytochrome C — iF', [~ caspase Tg— @%E'ﬁﬁl’?}‘%uﬁ“ﬁ%

® 3%’%’ : Y free radical — iR FHE 1Y

145# & (sexual arousal) °

Flps JSER?' £ L}T‘fﬁ‘j‘(salcoplasmlc reticum)

a"f}ﬁi’?ﬂ

R Ca

3. Plasmodesmata [i" & Zaf @ » SEE A e BT ispi AL EAPAE @Y Gap junctions ﬁ'?'{

honi®
- F AHHHH
s | F 135 1% =285 JE(spontaneity) I3 [
FIEfe AG AG<0 AG>0
> 2R eaction exergonic (?%JH: ) Endergonic  ( PTS'I'FF )
The products have less free energy
than the reactants.
¥ F mreerex
Glucose B3Rl | FADH, |CO, NADH ATP |0 57k
P Glycolysis—2pyr A e 2 2 -
TR AT Y .
t 2 2
Acetyl-CoA fnatx O
S PR Krebs cycle matrix 2 4 6 2 6]
. 2X2= 10X3=
e f@YEAEEE ETS » ETC | Mt
i s PR g arp 30ATP O
o) = i AR R 2 4 4+ 30 + 4 =38ATP
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% = § -k & i¥* (photosynthesis)
CSHI(3PGA) | C4 TEF(OAA) CAMIT(OAA)
i Hatch Slak® i@ ) CAM 2@
. T pAEE = i
5 CO, U + Fl e
IAIECO AR (Calvin cycle) g i iR 2 {_Flfﬁ
(Calvin cycle) (Calvin cycle)
- R
) PEPcase (& A @) ] }I:EPSase
o | RuBe 8 i
e - (B AJRE ) RuBisco F I—RuBisco
( B ) @A)
CO 'm}% o RuB PEP PEP
UHE AT 5SS
2k 7 4P RuBp RuBp
FIECOL U gy | 17 2 2
= 53+ CO
[%f 7 2 | 3ATP SATP SATP
il - COL s fl1 ﬁ.[ S
il £ CO, v & ¥ | 3-PGA OAA(?'Ifﬁ&) .
. X OAA (EhT
Xl (Eﬁ@iﬁ IFIPL) | (oxaloacetate) (5 fﬁf@
T 537 Gl .
W~ 733 Gle 4l | 12NADPH 12NADPH - 30ATP $514NADPH - 30ATP
H- 18ATP
FCO, ~ NADPH ch ch  h
. ATP 1:2:3 1:2:5 1:2:6
— R e T X e
- s e el ifexlt VI
e A R i~ o
V==l I3 I, [ 153 5
AT |, E &
sk, R L[ rEnl;_ L
S e > ; 2 = oKV Hr N 4 E. N
[~Z |7J _EJI . "IVEETL - 7[\ FIJ%’\ ‘E[ H i
z

F%EJTL, N j"égri—ﬂjéf: ;FEL\ @ﬂlj‘r}j’;

(TSI LY.

¥- F lwrecnd s iEd

1.shugoshin

2.8 phase'DNA LIRS

3.Cdk1->ifi [~ APC—>H7

E

SN A e P

J'I\'l NTJ

ok A N I ERE R 3 ]

JFI R — 50

: 7+ anaphase I 7+ centromere ['{ix%cohesins [NESSAE
AU l(hlstone) £~ e iR
el (Cyclin B)—~MPF = i

1.When does the synaptonemal complex disappear—Meiosis I [V ]
2.??['& BFT 157 F’ﬁ #Ei(synaptonemal) iV £ fo! 1 B i [FIVRI 521 H}iﬁ B2 At

EIER N K 4

LK 2 B - LR 1:2:]
2. A IR 9:3:4 -

TR P97

SN 15 0 1
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‘%ﬁL [RE [ —1:4:6:4:1
4 B g ﬁl[ﬂ—ﬂ:l

Fry dBR WAH

4 53 XY % X0 %] ZW | EEST
WEE R EEi i IR TR
il X0 77 n
gyl XX XX ZW 2n
FUAPURERE | A PR s, EREE IR ks | SR D
h i - f 17 8
$1kh A28
$-3% dBHsTAA
DNA HIZ{Tfe!
1.helicase °
2. topoisomerase II  ( gyrase )
3.SSB (single strand DNA binding protein )
4. RNA primer (primase)
5.DNA polymerase III
6. RNA primer (primase)
7.DNA polymerase Il
8. DNA polymerase 1 : FZ[i# primer
9. DNA polymerase 1 : [Z¥] DNA
10 DNA ligase
ruﬁ e
¥ F KAFI 9 F
3F[I, (e ip[[ik aa) 2ATP
& | 1GTP
if;'% R sl 1GTP 2GTP
2i|! 5054 0
FLit 1GTP
% ] 2GTP—>2P
F2% ARy
Virus viroid # (virion) Prion
1F % + + —
2.5 1V |+ — +
3.size - fli a5
4.5 FRERAHEA, |Introndfi [~
5 i HEZBLSRNA
6.discase PRV ST A |Scrapie~ /= Y~ CJD~Kuru
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FNA Em!%jgﬁ %ﬁi‘#ﬁ inducer if[\ [Fil ] IﬁjW’J FI lﬂﬁl [ %ﬁq}
S £ 2°F# allolactose 3 tb-

CH e e e TE Wﬂhﬂ@%F*%H%# T
PRERE 0 e PR ﬁﬂHMﬂVT?ﬁﬁQ
A inducible operon A > lﬂﬁi 3 i [gﬂﬁgilﬂ E=N ]ﬂyd %3] SR

$r L P s AT
LIETIpRE S V= PIRL (™ ;hﬁi& L (=T H:{[ pl &’} chromatin condensation
208 PRE S V= S I 'I§L| EIE 1ncreased chromatin condensation
3.1¢7ppY C nudeotides [ 5L ]’ “‘ Fl‘ H:{[ fl :inactivation of the selected genes
4.V J/QTEJF[I%E“WF' L™ ’J‘» £1 Fl—abnormalities of mouse embryos
S.activator : binds to a site in the DNA far from the promoter to stimulate

6. FT,J?E/‘ leucine ¥ : They are transcription factors. - They form homodimers.
They form heterodimers.
They contain DNA-binding domains.
7R R P Rl L+ DNA 7 BLPNE AV translocation ~ 35 BL N
amplification ~ R34l [N[1¥ point mutation

$7% did1fe

T (plasmid) insertion size 15kb(kilobase pair)
A P'ffE%IEE (bacteriophage/ A A SEIEFDNA—>insertion size 23kb
-phage)
Cosmid(phage + plasmid) insertion size 44kb( * [ )
. lﬁﬁE' eI BAC FLF A 71100~500Kb & F i IJJ) (i B L 35
bacterial artificial chromosome | V5 IT#i Y;\“E Ry I’Fjﬁf’??[: fi— ﬁfﬁygﬁ&?ﬂ
K jﬁpﬁij%‘[%{uflﬁg YAC @ ”FLF;\P ﬁjk _
yeast artificial chromosome. QF A é““ﬁ | # 1000Kb(— F lf )Tl 55 it
H
1

= IEE}_, proteomics : presents a particular challenge because :
@7 ~ BIAY S 1ETR JEI(EEES'“ @?ﬁﬁﬁl PRV E!

ChEﬁwﬂlﬁrE”Fﬁﬁ’E@wiEFTT

@ VETRLI TR YR A Eiﬂ]itFEEl’ﬁ@

Lol I SO RES L1 4

3 —10
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B A 2L P Omaternal eflTect genes)
= Fz U Op g dk FE (egg-polarity genes)

P o e =S ES |
(gap genes)

¥ AR B F
(pair-rule genes) (secgmentation genes
of the embryo)

’ B B s s~ T 3k

A R = ES

(segment-polarity genes)

BA= His A [5] 3 3 B

(homeotic genes of the embryao)

A e By 2R s 25 125

(other genes of the embryo)

1.fertilization— cleavage—morula formation—blastula formation— gastrulation

2.
PuFE TEECE & ) *
FE— 0 I IR A ot Ot ) =TRG9AE
fg—= RN 1T %74 i1 1(bindin)
Ao b I Hbindin receptor m]E[FJ i7(zona pellucida) F(ZP3)
E & 5
RETEVR T T, = [T 7@ HPTY
i TR TR R~ LR E)
E i 90min 36hr

3. FifiFE(acrosomal reaction), A VIR A [~ — K gt E(cortical reaction)—>JET !
T [l ST I@Tfﬁif—)ﬁﬁg‘i}ﬂmﬁ ’?‘/“EFF,—>¥H'-DNA ﬁ*wm[’?f—ﬁf[
Jas = By— Vo &4

4 MR I - B G2 G2 [ > [ & DNA HIEI(S FR)Z 955 (M
D

$of sms

g E
l.ﬁﬁ\’?}‘ﬂI*E%ﬁ%’?i?@éﬂ%ﬁﬁ&— A LT, rﬁ?ﬁflﬁﬁﬁ’?ﬁi(chondroitin sulfate) | $/ETAY
VIBRELER 1 o
PATY *Fj'ﬁl gl I [~ 52 BFAVEIRUG T T (hydroxyapatite) ©

~ ) vk si(digestive system)

3 — 11




Pancreas

F¥ AR
LR

Membrane-bound

|n7|azc’§i'éﬁfgjfm \enteropeptidase

Trypsinogen ——————» Trypsin B F173
TR 24 L
Procarboxypeptidase E%—o> Carboxypeptidase

BN 1 HilkEs\ |
Chymotrypsinogen — 2 X o Chymotrypsin
948 5 7L AT T R I
Lumen of duedenum
- iERS < Eih

~ ¥ (circulatory) % it
Bl =" PEBl(Open circulatory system) | Fff#i=" fFi78(Close circulatory system)

i

s 1 e R
insect-> Circulating fluid bathes tissues |® ™1k = 7 j""*,ﬁﬁ[ N EPs
directly @R AR Bﬁ

BT T 0 8 e BT e
B 53 B 2 2

exéﬂ—@éﬁyg( FLE) ﬁﬁ’?%glh?d ex.fﬁgﬁgﬁf}ﬂ(ﬁﬁﬂﬁ;’) . ?ﬁfg’gwf}’d . ﬁﬂ 73 PTR
GERHE) RIEPI  B9)

s RE AR

1.Pathogen-associated molecular patterns (PAMPS): ﬂéﬁ%’*ﬂfﬁiﬁ“\E[ﬁ@?iH [IE[U\'TEJ U
FFS &~ trigger activation of phagocytes. - react with specific receptors on host
cells. ~ kL5~ > ﬁ'ﬂ/[”ﬁ% F{U%{ﬁgqugy RNA.

2.TNF :TNF 3&3=%if @ ~ TNF may stimulate the inflammatory response. ~ TNF
can be secreted by macrophages. ~ TNF can be secreted by lymphocytes.

3.HIV fofjics HIV @R Th BEEfo B « HIV FEposy- [ oL
dendritic A& o ~ Cytotoxic T Af & fL= RIZ¥EHE HIV  ~ Dendritic cells transport
HIV from the mucosa to the lymph nodes.

=

Iy

NS /:‘a 5
1.Bohr effect : pH causes a displacement of the oxygen-hemoglobin dissociation

curve.
2.Decompression sickness(J#/%9) is caused by: i?\fﬁjﬁiﬂ’ﬁé}él Ve AT Y S

PREF  [p [

R
1

3 — 12
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AR AR
ZiNH; - e AT
ammonia b B % P %EVZF_E'#E} FUH

[ BV EIEER])

SR [T [T [RZ M AISRGED - BT
FRICH) W

A BT @b B2 B34 - 62 e

Uric acid FORT ~ RIS ~ FLA

= ~9vp (muscle) & 3%
1.muscle contraction: sliding filament model was developed by Hugh and Andrew
Huxley.
2.9 [1]52%]3??"@’?{1?3 D EEEES T [fl[m@ﬁ“.\lﬁ —FEHES S troponin J) ] —actin =
myosin [I5H F’“\,,%ELLF
Ao AR
1.+ ’TF?, 100 billion (1000) neurons.
2.{[15{“%“] 5‘:;&5}? ’ iéﬁlﬁr%'%[limﬁfj’ﬂl? [EFI:JE llfrﬂ@%??ﬁiz@?ﬁ‘ﬁ}ﬂ ’ %TL'LFEZ'AEW%FI?J:EJJ—H:*E I
P HJJ 1 ? They have a - pallium with neurons clustered into nuclei.
3.fjJFjZEIfJE?§;i,L P=rY %’J(ﬂ\/IRI)E'H\*@%—f{ﬁ?ﬁﬁJﬁZiﬁ%@ : examining changes in blood
flow to different parts of the brain.
4.Bipolar disorder i {l |7 fE 55 F5F- > ;Fﬁrl M F Ity ?ﬁ?‘ﬁﬁgﬁfﬁ Elfﬂﬁrkﬁ :
g

1~ #FRE T

1.E —%‘E%Eik (star-nosed moles ) f¢-rostral area([tli) 11 S Fﬂﬁélil_ : tactile(#
#) structures.

2% umami : a savory(Z [ ' [ 1) and complex cheese(3"[i#i

3[R ZEAY umami 3§ fL: monosodium glutamate

4.5 PERRSF S (capsaicin) ﬁ‘ﬁﬁ”iﬁ@ﬂ 5 TR e I B it
activates the same receptors as something heated.

5. R L ﬁl[ﬁjgfﬁj W’,J%‘}ﬂ‘f [F'JE‘JT LSy o (i {fi™] :lateral line organs

6.7+~ [l - nonfunctioning statocyst, earthworm }{ﬁ' T H: :F%]%JJ'J‘?‘ B [FIJEH: Hll
(orient with respect to gravity.)

S L

LB it = WEWQ%@F},&L_ : receptor tyrosine kinases.

24 E (Herceptin)hl—~ 74 £ HER-2 SLERE Ppofiul] - fo BIfY (=" [§¢ HER-2
S 2SRRI < | (R B
HER2 U= 8 HER2 = SRR « DB  R T (RTKs) 750 B %78
DA levels o “IFEFE- A S VETRRE (Herceptin) » £ #[#5 1% HER2 [i9
RTK o ZFL i 1) FII2 7 270y i

N Y R N E)

W
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PRy - & ?ﬁﬁéﬁn' [ el spermatheca (THEE)
2.whiptail lizards are females 7 JREeT 4 » FEi e pee [‘ﬁé‘ﬁ SEll Iﬁ (' meiosis
followed by a doubling of the chromosomes in eggs. )

Bk FRLE
L.{{1" | pheromones communicate : ZHAVEEEL + species recognition. ~  gender (%)
recognition. - danger.
2.imprinting :— EE[ JL [3" e 3 PE{?EQJ'—['”LL’EIE [Flljij}i(_'
4.7 il 5 Wﬁfﬁﬁl “RlRE H" AT T 15Y2% - M1E £ (sexual dimorphism. )
5.coefficient of relatedness of 0.5 :

¥ih 28%
F-F 2LA582PEL S

1B (turnover) L 54 > Tt F ~ FFD H

2 SEHAPIFIEP IR OB Y2 - temperature [ X—water ]
3.7 4t BB B l7[~‘47F7F(black spruce)fq_m"'ﬂJ pir = UF“[W"H‘F‘J@ [
PSSR © 3 i PP £ TP bt drunken forests" [ £ L4 1] ];H“ﬁlf‘ﬁ
IETwiﬁééﬁ TGP I EIZY RS SR RO USRS SO
= iﬁ’f_}fi :Taproot(ﬁlfi)wjﬁi} L] szlfm » PP SR oAU (shallow root
beds
@PH) & P Sﬁ TV EHPINEHIS  chaparral and savanna

FoF EEAILEE
1.the best example of uniform distribution—[IF} £ -t 5% 5 A4 | Ijﬁﬁ R EEEN
28T EEEL (salmon ) F{i— & 4 (annual ) FEPZRLEGEFAYIT=" 1 semelparous(§
D
3.Allee M RAEl F L0 SRR RI] o W e [AEE
4 febfigrie © BTN [ ERAY S LR ﬁ?ggﬂ?ﬁj urj;ﬁ% : voluntary reduction of family size
5.4 g1 I~ SRR oS
YR EEALY
1.Eugene Odum ( F & « R ) describe an ecological niche : an organism's
"profession 43 " in the community
F =" A % (nuthatches)# 1 JA% 4 E4(Downy woodpeckers) ?BPQ r+’EI7T\ fropgd!
}’-% AL A ?% H LA, -
U R T « TR (L A AR P : resource
partitioning
3.Miillerian mimicry : [7€ IE@AE Yy dT’EﬁfL*i' 3 ﬁ[[ﬁJEU%’ﬁ g
4 PySR FERE f}’JﬁIEJ 173 PpLE %+ parasites : 33 1/3%
ih H El&/ﬁ lﬁiﬁ [ E[ lrJrﬁF’T %4 Fjuﬁiﬂ’ﬁ% avian flu (‘& iR

1. i‘E?J(JJ‘?F’ Glacier 7fI[#1 B4 % & [ {FfY energy : chemoautotrophism
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2NPP (f<kl/m2/# ) =GPP - Rs

3.§F”pgjtk%pa*§  EL -~ H8 shrews AV BIELAE o EE 0 - ?&E\éﬁéﬂm » - %%’ﬁ
PRI 5,000 1 FORSPIRRR] < FpAE RS 2,300 w3 F- 010 2,500 A
QP o S | OPEFTRG S SSshL e - 4%

4. PrESIRCFUEREOFRT o SR AP R

5.4, [—fﬁ_]ﬂ%gpﬂ:‘\i”” [ S e R O SRRL R A
F1FI1 removed

%1% %% 2 4% (CONSERVATION BIOLOGY )
L2 2R3 P e B id DR UK - b P9 2 TR (ecosystem

services ) [V U
2.8 FA':H PRE | v o P A5 e A s MR RL ¢ overpopulation of humans.

P E
Fok ER sl
e HEt, < 6% ~ fOR - HESSEAERTWEERE -

T - (SR R
¥l myoEm - SMEE \mg \%
B\ pyza - Y } LA
BE\ 9000 -+ 0 B (2N - IR - TR T3 ]
B R NN+t 00 SIS (SN KB 2R ) )

.
BEBEPAIN T A SRR Y E S SRS (AR A © 1%

Bo® fEpelpagsd £
1. Brussels sprouts(-77 F[ i) iz e - ~-pY axillary 7/
2.phyllotaxy (% ) ﬁi T 1375 PRl < FJZ@QH[ BB R 2L

AT

¥£i§ﬁ}&
B B S 2 R A

Pri iy iy
LI BE " 2 A1+ BTRY -+ EAY - ]J@JF e 4!?2 [é?ﬁ“ﬁ Add clay to the soil.
2R HRLARIE] U BURY 2 DS RAR ARV A - R

sustainable agriculture
3.7F 1640s & Jan Baptista van Helmont planted Ci—f 90.9 i+ f#p J'ﬁ%@ﬁ‘@
"14 ) ]ﬁ_[i_006 —r—PT,J—FTL%'-JI S

U ORI e v 5 & Vi FITIETENE 76.8
*%iﬁ “}_ < van Helmont %[a‘é%ﬁ |-fﬁf“ ﬁﬁﬁﬂ?l?ﬁ' TR TP S O
@mw$

4.Leghemoglobing] 2l nodule (i#) '] |J§kﬁ|%|a JO,
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1% fEFim
LK Bl & eggif L i pudigh + CA®" Y~ pusp e[ g o
2.7~ L % derived mostly from an enlarged receptacle({=) : F{}
3.~ MUE="pusE T AT 5T HRLTT e imbibition [

¥R OEFEPN A2 AR LOv
LY 57 jlIEI ¢cGMP 71 de-etiolation(Z # [ 1) BEZp[PL[ (¢ 58 F @ Ca2 +

channels 7 | > I'] & specific [I¥ protein klnase 2 could still be produced.
/ GA \v | MR | 1AA AERBEE
7 v
“
WTHR || ARER BRE ~ | M4k I R
; ’ AL 1
NABAY | E#HOH ~ X s
_ s
C.H, HBE| (HY||, - l
ER| | EL TEER
FlRAE
REE#
—————— ZHH

} ”F’?EJLH H‘?HF Ll]ﬁ » CONSTANS | 1EVE RS —
LOWERING LOCUS T (Ft) KLY - 3&[ FIT]EIF ;QT_FI VIO 1 I S AL o Rl
(AR = <
Pyﬁfﬁg(ﬁﬁ“ﬁjli(regimens)}{fj& fﬁi}%ﬁ# (BT S T K 312@{[@@3@@?@?
sprinkling every third day to soak the soil to 2.0 inches
4. Fpal R 'j%})@ﬁﬂf[ A PR L FJ‘:EK’J F kL : activate systemic acquired
resistance of plants

-k w

LMRSA &I B ELRL * 510 [l o PRI 0 £ 8 PSR AR P
B EJEJTU fr 3;&7 [7[~7Fﬂ J%Li?i (humans synthesize methlcllhn and create env1ronrnents in
which bacterla frequently come into contact with methicillin. ) v 7[5 F [ 355974 {lal 7|
*|ff ] methicillin 37 %% # €1 S. aureus G {LIF Frfiy MRSA ekl [&:7,
R A W 2 R
2P ST S FOBRIRE T I ) ) SRR stabilizing selection

3. FET AL P T g@%fgfr , Eﬁéﬁ*ﬂﬁﬁﬁ Kl I g

A9 - B HRL S S ”EIH’EIU exaptation — [ fTELR {[i' homologous organs

535 (Bagworm moth)=" 7 ri =ETEN (AR case Fy 4R 0 iR
A% [ o 55 F % 1% bagworm [”l&‘ﬁ: HE&PJ ufq_JJﬁé{F” P9 (MR B FIAY & iy
FUPIRAE A= st > SR P PTRLIE RSS2 S0 ] Tay eges g~ i
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{71~ paedomorphosis
6.Cladograms  (— 7Eifi phylogenetic -5 3L ¥ 1) @PF%E 177 ST %\fﬂgl
KA :mutations to homologous genes

7-H"l‘§%‘7u PO R T B R E R

R
1.Giardia Iy mitosome it " [12F | DNA - Y ﬂ»”ﬁ" ©H1 & 5 DNA > ﬂﬂ’ﬁf S MiET
AT AU DNA i1t ’f_fﬁﬁgl : @ ELENAY @ It has few introns.® 72 histone
S T

}' ) % B microsporidians(#4¥&—"fIf]) o [& L2k D GCVEIP IR S RV RLA B
xenomas [N > 15 iﬁﬂ]w—‘ ° F?ﬁf’?@‘k J ﬁ‘ﬁ B " [F xenomas : [l r[J
gﬂff’JE:fn xenoma — £ =T il EJBT #|| surface area-to-volume ratio

3 RARLAERRE IR | 2 Eel(endophytes) AETRRPIER A

4. B S S 1 (p-catenin )

O T AL SRR AR T [ {,&:—."“1114;;&,*]:]—{—‘

© JFEEIN B-catenin fi'2E ¢ AF@FY gﬁlﬁﬁi PIFGE -

S s » G BP0 2 4 K] ()

6.Homo sapiens [V E V(T 1 227 195,000 & =T

TARFIFIZEFR M bipedalism(® [y ﬁlﬁéﬁ)ﬁ[%ﬁ{ : repositioning(E1FTE A )of
foramen magnum(ﬁ»’”?f’{:"“)
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