T e e« Fase EaiEs s

£ —Part |

1 strategists k strategists
(DR R [ 2 3 OB RECES )
habitat (z)tﬁﬂrgyﬁj AR [EEFF’{ Eng E| ) E,Jﬁlrﬁﬁ;@{t [‘Fg ﬁ T@"r‘ﬁ’;&
[
(D'H{ﬁmﬁé@ﬁ (1)&1?%3’3%51?[5@?]
physiology Q)] () RE]
GYYSRS = 4 55 i ()M (IR A= 2 JEF i
(1)random mating (1)mate choice (pair bonds)
reproductive strategy Q) FfE -~ o d BN (2)% 58 %- 2% BIOVE T PR
B A ©LEd
(Dlife span short (Dlife span long
survivorship Q)% El?lf'j poy=d S (2)density-dependent mortality
(3)[I73 (3)f7541 or 2
population (VI R = (D EARRE HA puidies =
fluctuation Q) ERLEWI S AYIERRRE N B |(2)R # carrying capacity (k)
rabbits house flies dandelions Oak tree
blue bird
polar bears
organismic model — clements :

(1)community=s [HJ “superorganism

(2)individuals ~ populations & communitiestf!Z Vi[5! E J%{L_’Eﬁlréﬁfﬁ? > {BLRLE T A cell ~ tissues
k> organs I [e]fiv %f% 3

(3)community {7 FEEEE Fi 55 L i vglﬂbﬂf‘jf | FUP7ERS Y (more predictable ~ integrated )

individualistic model — Gleason :

(Dcommunity £ LEUFAEHT ] U?J%ﬁ—jﬂypﬁ" RN LB

(2)commun1tyfgj"* ﬁiﬁﬁj@ PR3 me PRV S F"[

(3)commun1ty7 P PRV P rv#ﬁ‘,ﬁurﬁ[? FEARE Y = e FEZF NS
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Selectionists Neutralists

Darwinian evolution non Darwinian evolution

natural selection theory of evolution |neutral theory of evolution

beneficial ~mutations » natural|neutral genetic mutation » genetic

selection [ 7y 8 (g 1 1< drift 1 B AR Y3
neutral mutation T BYZE A T N
natural selection =" | =3} J _T &4 J 7
R
survival of the fittest survival of the luckiest
DNA S Z[[F[1pYAE {75
TUFTF Iﬁ{ V) adaptive variation neutral variation s 2R

PR | [

RIS RO PR - P

FEIfIN Tl g
Metapopulations :
(L 53 I W S EeReE o = BRIPERIf TR I 32753 ) G~ 58T o 1530
[N ES =N
2) source habitats sink habitats
high quality habitats low quality habitats
local reproductive success > local mortality local reproductive success < local mortality
(S £ Ry = 492D I MR (D B4 250 i Bdeath » [
ESlR S S A
) Z @ * ( fromE s ) pY fﬁ sink
population %’7 Vil P = YRR
5*iplasmids :

(1)resistance plasmids : R factor

(2)degradative plasmids : ﬁ%ﬁ“’genes AT BRI 3 (= AP T = ﬁ FOPIET ( exi?} PRI
toluene )

(3)Col-plasmids : ﬁcohcms Cp FE =kl 5

(4)virulence plasmids : fi" [fliaf [PAfEuRR RS G2t

(5)fertility plasmid : F factorffiaf lBAIf=At! 2 2 il

Cambrian explosion :

(D] 2 H & MHnovel adaptation
O 2P H R PR B R predator-prey hypothesis
QOHPVEHPHRILE (expFEIER)

Q)AL RA] 5 O LA
OH{H ;—‘iﬁmﬂﬁﬁ,’ bﬂﬁ*’?ﬁ' [EPny = atmospheric changes
DT I OB P
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10275 3 2 B iy eI

WIEREIE

(3)Hox genefIyEYR k> £l - 35 {H1fruclsigh
AR WEJ%’ETT"J
s o
Exg WF?YF—L}“\ Y RN
(D
(Dland use change
(®pollution
(Boverexploitation
Q) -
(DHuman populatim 4
(@use

(@social, political cultural factor

pathogenic bacteriafivattack system :
type Il secretion system

ohanges in the regulation of develophent

(@climate change

@ invasive species

@economic activity 1

of technology 1

type IV secretion system

(D)AF1A 3% 5 ineedle-like systems ( fH17# i i
=" AURs Ry Y )

(2)1= Sfinfection proteinsy * 7w

(3)*#i Ehinjectisomes

(4)Yersinia pestis ( ipﬁ‘ybubonic plague )
S. enterica (lﬁ’?ﬁy salmonellosis )

B. pseudomallei (iﬁ’?‘}melioidosis)

short-term memory (STM)

()75~ ffifchannel » DNAT' Fs SREL 1

[*I= host cell
(2) “fE23 %" or to transform DNAE * 51w
(3)H. pylori

L. pneumophila

B. Pertussis

A.tumifaciens

long-term memory (LTM)

lasts for minutes or hours

lasts days or weeks

f'Isingle stimulusiz 5

repeated stimuliiﬁ’?‘}

O ﬁ%l ¥ new proteins

@ I (AR 27 5 5‘1* ’ @rﬁ
Yﬂ’ﬂyﬁj SINERR YA T R ji% 'IT
]

[ 5&%9&[ JprotemP I 1l Jm”fﬁ\r
(l)ﬁﬂv{gﬁé}mcell genefl J?FH 7«T4JRNAF Sl
fEZE WY proteins
(2)1{:&? protein;ey s T KB
(3):igp Sl i R 2 B cel 502k Al A Vo g
PR T

ex : ?ﬁ' [ﬁm[ iﬁ(—)i{ (*protein kinase A—)@fﬁ[&[
B SR W T B A (R T
proteins » 35 B ARG ['“ZtBEJHIJE"_’/"B‘éd&qE'ﬁw
FPRH L [EE

s ?7’,' F i A 3L 352k i o I A A B synaptic
plast1c1ty

SR pre-existingfIVaF ) e 1S eSAgR [l AT

AR T

ﬁiaﬁfprotem

2 Tﬁjiﬁf?}z&éﬁ}if}ﬁfjfﬁdfﬁlElﬁ@E
54-%%} ?F

'—v-v
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FITA. thaliana®f & 13 f[ﬁ‘giffﬁ[%ﬁElfJgenesﬂl'ﬁjUguard cell?ﬁ’ﬁ]\ :
epidermal cell

(A ~ flat ~ puzzle
speechless gene

unspecialized piece shaped )
protodermal cell  divides unequally ) )
meristemoid
L%ute gene
guard cell CETpv: e - I3
precursor J14)

equal divisio%ma gene

specialized guard cell
* == [ gene productstihelix-loop-helix
FLRL (Fishapod - Tiktaalik )

fusTH 4
(D4 (D5
iE @1
)R &)
@ i
(5)fb gfﬁjﬁﬁf—ﬁ 3 ]E'IUF@
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EPER—Part ||
- R R

If the pH of the blood increases, one would expect:
—a decrease 1n the concentration of H,COj3 and an increase in the concentration of H,O.

Y-k ~wweg

R BTE

Loy 25n | ()8 o et

icrotubule (2) O#=" ~ 38 A Wi Er)

=tubulin polyer @ BT 5 — FHAE R (spindle)— i b e
R i R P

(3)iEE (1) ?'?FT EREAR ) WSS DR A 52
(DRI aRp ads (cell plate)™/sy | %%
(S)RER A TR

2.flFEE 100 | (1R am)te

interediate Q) Ak 3 ]—*j [

filaent (3) SR (B 1 5)

3. B 7n | (DR

(FE5ERT ) (2@ EY (aeboid oveent )

icrofilaent (3)?{5?’J§E LEP %{Jiﬁ (cleavage furrow ) JE‘J [

= Actin-filaent 4) a9 ’:Iij T AW ET IR R (cyclosis/cytoplasic

UL 1A streaing)
(%) 7}‘% lﬁ f& A = (icrovillus) = il %5 ( brush
border )

(6)%=“endocytosis ~ exocytosis

¥zhR -niE¥
FoF R

CTERRE (R D) | o Wl | % Fgpel
substrate-level oxidative photophosphorylation
phosphorylation phosphorylation

Poph | R AT R | e B ]

ETC X v \%

HIE R B OHRLO, | & T HLNADP

GCPFKIGIE [ ADPRAP ([ “F))

THIPFKIS 1 ATP 2 fiff (citrate) CETIIFD
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% = F sk & i¥* (photosynthesis)
TR KR e R
‘ifgz% —[C/:T‘ ¢ PS1I (P700)73'PS I (P680) PS1 (P700)
) el il [ PR
e IO {H H,0 =
Ak oH | NADP' e
Gl 43 507 )
PS I — ETC — PS I—> ETC - |PS T - ETC—PS I (&
NADP" pq)
S t[(¥]02. %* NADPH) = (£.02.NADPH)
BasiE P ATP~ NADPH (=1:1) ; 0O, |ATP~S
EEEP FEARTAL ~ AR AP HIPS 1
() SR =K A
i
(i) E2RfpI— % B
i
+ =2 76 T

27— [EEs [l = [ (carbon fixation) @ ¥ {™H(carboxylation) ( fixation of CO, )

57 [ETFE SBR[ ] (reduction) (reduction of CO,)

9y PR

S ["HREE 0 HRuBPYE | 2 (regeneration) © (regen eration of RuBP)

Frh @8

$- F wveend m i
1.shugoshin : 7 anaphase I i+ centroere [
2. DNA replication occurs in S phase

7 cohesins 71 77 4

@%&l e

7]

‘—‘u TR &*—)11\‘-‘: |P§l

7F’§ - (laminin)—F% % ¢H(nuclear lamina/fJ L1V [ 157)

IE'W%EEI'EI e

SR — TR B P TRy e el
T ST I?ﬁﬂlf@:(ubiquitin ligase)=anaphase-prooting | 7 /5 # 3k (Cyclin B)
coplex(APC)

TUESFF 1 (actin) Y 53 B

3.What causes the rhythic change in cyclin concentration

destruction by an enzyme phosphorylated by MPF

$o % REAHE B Gud
When does the synaptoneal coplex disappear :
Y2F s BEEE
PG IR P934~ TN 917

in the cell cycle : its

meiosis [ ElfjﬁfJfEIEJ%

4 LR 15 1
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e g d0%d WAR

1. 1gf2FL[X: methylation of certain cytosines on the paternal chromosmoe leads to
expression of the paternal Igf2 allele.

2. R Lv’ff #gh(itochondrial yopathy)— U?{ LSRR P SR A
SEAR o

3P B R R ALE S RTTIOR 9 AV BT O © B - e
(Dd) A et dd @ [ o % % E T 9B [y genotype(s) A
phenotype(s) :1/2 Dd:1/2 dd; all right coiling

RIk AFspE
$o % A @es s e

4 #DNA polymerase™ | Zsfc

)

polymerase « BN ﬁﬂ‘-HF 7Y RNA primer > ==y j&i JJFEJ"QJ*EW
polymerase 5 » ¢ =R DNAE Urepair

polymerase v B 6 IDN AR £

polymerase & EAY 2 fVJHI HDNA Ul Eifol [ - P16 S S‘Tﬂjb‘"E coli

Flip Jpolymerase I -

CEE ST G S

1.JE45¢58 3 (wobble theory) & K @ 45{FHRNA<—61 f[ﬁ{ﬁﬁfﬁﬁi'j\ [ el

2.7 BioFSRNA(snRNA) sall nuclear RNA(snRNA)
—IlE] EJg}%*ﬁi'(sphceosome)ﬁ l}}ﬂ@{??ﬁgﬁ’[% (= F (e PR )

3.SRP RNA (7 R HIHER: (SRP)pYRY 77 1 — ﬁproteln + RNA[SRP(@«EFE’%’%,%EJ
“MRNA]

4.snoRNA aids in processing pre-rRNA transcripts in the nucleolus

5@ 55+ RNA(scRNA ; sall cytoplasic RNA)— [EF [#° @ GFHaET

FEF pA S wpEnd g g

Virus viroid # (virion) Prion
149k + + —
2.};{@? + _ +
3.size - I ]
4.5 PP A Intronyfif{™
5 A HILZEURRNA
6.discase LT fojf%l Scrapie ~ '~ - %~ CJD »
Kuru

1.For a repressible operon to be transcribed : RNA polymerase must bind to the
promoter, and the represser must be inactive.

2.The role of a metabolite that controls a repressible operon is to : bind to the represser
protein and activate it.
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Fr R B Pwre 2 AT
1. Among the newly discovered sall noncoding RNAs, one type reestablishes
methylation patterns during gamete formation and block expression of some

transposons. : piRNA

2.Watson and Crick=I$f '.DNAEIU,%???FTE‘J 2% =) RNAsEIf’JTjJ—F'J‘:ﬁF&i%4 HAYHL
Ly S EEREEIZLH | Changes in technology as well as our ability to determine how
much of the DNA is expressed have now made this possible.

$1% dd14

genomic library(shotgun library) cDNA(coplementary DNA - Z' {|DNA)

contains @coding sequences

. contains only coding sequences
®noncoding sequences Y £5¢q

be made using a restriction enzmye requires both of these as well as reverse
and DNA ligase only transcriptase and DNA polymerase.

1.Upon the copletion of genome sequencing projects, how do scientists generally go
about asking how any genes there are in the genome and where they are located :
using software to scan the genome sequence for gene-related sequence elements such
as promoters and transcription start and stop sites

2.DNA microarrays have made a huge ipact on genomic studies because they :

allow the expression of any or even all of the genes in the genome to be compared at
once.

FAR ETINARE
l.apoptosis :A gonad ([%£4kL) begins as an undifferentiated organ that can for either an

ovary or a testis. The formation depends on the hormonal signals that control the growth
of some cells and the death of others.

B 2 3 A (maternal effect genes)
S f T ) 3k F (ega-polarity genes) |

i A A B

(gap genes)

A E W BR Y 2 7 A B
(pair-rule genes) (segmentation genes
of the embryo)

fii 1) 3

(segment-polarity genes)

R BG ) [6] IR 3

(homeotic genes of the embryo)

VA i g 2 s 5 9

(other genes of the embryo)
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2. occurs in sea urchin but not mamalian fertilization :  fast block to polyspermy
3. TEI?E‘}R'SFV [&(acrosoal reaction), af Ja'fi Ay (= — A gt~ E(cortical reaction)— I [ & T
ﬁﬁlié’f@'{'ﬁrﬁ BV RS RS SRS 5 — FTDNA 5 75— s 5 5)
— N3]
4.As cleavage continues during frog developent, the nuber of blastomeres : increases as
the size of the blastomeres decreases.

¥k 2%
- ~ itk B(digestive syste)
ARR ~ T TS
FIiHl Leptin - insulin ~ MSH CCK ~ PYY (Il 4 &%)
L NPY (neuropeptide Y) Ghrelin({Rl% 4 8%)
S P S

17— EELEH > (91U Drosophila » & f%lEI(’J,%E'ﬁﬁfﬁ?%ﬂiﬁ:activate protein Toll. What
is Toll's function:
acts as a receptor that, when activated, signals synthesis of antimicrobial peptides

2|7 U TLRS " |~ ARG ELAIORS - ] [E'B*Umfﬁ ally FL?E'EJJE TLRG
EEPr 55 ((H 5 RO ) B [ v TLR%FJ[J 3f
P~ Ef“ﬁ% :double-stranded RNA

3.7 [‘ ﬁ‘lifFTEI‘J}‘;UFE‘T [Fil%7= i [F= : in their heavy-chain structure

4.~ |[44j}< F@z?’)%ﬁHDlGeorge%F, FE(DGS) . i~ }H g™ [‘J?}’HIEUFWE?’EJE%QEIU
FJJ@EJ{EEJFHEE :

response to infection by a virus such as influenza

H‘

= el en ,fi %

1. L Flying © 7 7 = B R 587 J[lﬁ@?]@ B2 33200 ~ 5 TR S P HF] R ﬁj fi
mitochondria ~ £ mitochondriakfl V& % & =< 57 =7 ~ (AN 55+ fu o) B B &
: F R

£ H»H]EUP— ke FERARRLES PRl 23R 1T E 55k ' The bird respiratory system does
not mix exhaled air with inhaled air.

A T RGEAR ICO ALY | [P < P B

R

1. T‘«L?%g%ﬁ,l » Osmoconforing¥; f@% RV @@3}%\@ [RIET, 4 % 2 J/?g L TSR
AR LA ffhyperosmotic
2T jﬁ‘;ﬁﬁ, puE=f7Avjuxtaedullary nephrons E%Fgfzfj : a mouse species living in
the desert

3.amino acids<-is filtered from blood but not normally found in urine

4.+ WJm&promxml -tubule 7 j 3% =" i - I‘LF[ YpH fififghtd ~\-[% :amonia

5. ?%E FIATP & & Pz SR = ﬁﬁ: i}H :increase, and the urine would be
isoosmotic compared to plasma

7 ~9vp (uscle) & st
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?ﬁf?%ﬁﬁf'ﬁj iﬁﬁr i @by binding * calmodulin
R LI (=)
1.astrocytes metabolize neurotransmitters and modulate synaptic effectiveness
O [RLE T L | e
e ey
g (= AP AR IRB SB A G T s e BRI R ‘[‘J{?ﬁ’@ﬁECFgasﬁfgﬁ‘ o R [

2.metabotropic F§ (Y]~ : acetylcholine-gated sodium channels open
3R PP R T O P SR
'H‘:"E | k= Ezﬁ;i[ﬁii 19 They have a : pallium with neurons clustered into nuclei.
4TRSS RS PP R RL R R TR g
A A A i s

597 QF}?%@% ABEE Y, A G AR E IS WAV AR 7 fUapoptosis

S EAE
1.~ B A0R A7 (capsaicin-sensitive neurons ) iU * %ﬁmﬂ%@ﬁf ﬁ: %A{ Ed o
ER B
2.0 ?Efm[ﬁ%rﬁ ~ S T LY R RS T (ethanol-sensitive neurons) & % ¢ ‘{ﬁiﬁ‘.@
RETE

P AN
1.ecdysone is released from : prothoracic glands

2.luteinizing hormone—responsible for mediating the production of estrogen and
progesterone simultaneously

3.MC 28 days or so, initiating the ovarian cycle : FSH

Fak FLApE

L IR B S 2 AT A 4 S AR ST
£% * imprinting
ﬁsbj@FLl’g[fl[%:E%,jﬂ o iﬁf’? £4:imprinting

2.Classical conditioning and operant conditioning ¥ [} ¥ [*1 ] [ﬁj :operant conditioning
involves consequences for the animal's behavior.

3ETBIZHR T SO [ ¢ 0RO BSEE (xo T S )

4~ 4 %% (polygay) BHEEAE, » w7 S FuERLAER, A HRE B = GO
I E\ﬂj‘ fii]zm T2 (L2 A el ?7

5% ’I‘ﬂfﬁfﬂ.@“ﬁi%(spotted sandpipers)?ﬁ@ﬁ*['ﬁ (court) - ZEPIEL el i, BEFHE 7121~
puyids (clutch) : polyandry (— 3 2)

6.7t R pufru gl [V
A) jfﬁ_t'ﬁju&%'\' #4sex-specificfi BEFJ 0
B) is a master regulatory genefp; itk 2 fUEL YA, -
C) ' 1) PEPEFL N Rl P P R R S R
D) ﬁj}“"}fm%l‘l‘iﬁﬂ*?(’? ELAVETE -

3 —10
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¥- % iﬁuﬁ E’i#ﬂﬂ ]
l

l.ﬁiﬁ’“’ ; , % HFFZHILE 55 4 "turn over": iﬁ}{ TR RS F TR A
29f !

(A) ﬁﬁ ! 5‘#?5@&53@%'%@??3 (HE W) -

(B) |18 5 T [RIFVEE po-fIn

(Qiﬁw@;kwﬁﬁﬁ%ﬁﬁﬁé?%
(D) X—Estuaries usually contain no or few producers.
3.growing season shortest bioes : coniferous forest

Yo R RHEALE
Literoparity (*~ i %%) — Elephant + oak tree ~ rabbit ~ polar bear
2.stable population of wolves’iL : iteroparous ; K 3§
3.equation for zero population growth (ZPG) : R=b-m
4.5 P EEFEE 0 (g ?‘F',E‘\'T Z|[logistic population growth :competition (547 ) for
resources
520 7 M5 AT ‘fﬁ:%ﬁ@ﬁ“‘\ﬁﬂﬁuwz% :clean water

$:h WL RS

JE 82 Connell BLE = i ER EliﬁEH*% +"if: competitive exclusion and distribution of
barnacle(®x7ir) species.

2.Resource partitioning= /i[53 fi i ot 4 Tr /] ¢ sympatric populations of species

with similar ecological niches.

3% 2R, UF"&E& 13 WA R e 2 RGP R TR Pt 3 AR

— \\l

3‘4]{\%@45 &1 :character displaceent.
4B10man1pulat10n?‘§1?4lkﬁif ' ﬁéﬁl‘{ﬁ' TEE P Mg Eflé[g??%%f&ﬁ TRl -
5.Zoonotic* ¥ © is caused by pathogens that are transferred from other anials to

humans by direct contact or by means of a vector.

fr[irLFuU%JfF lﬂiﬁE FI" EIT*{iFJugﬂmu :avian flu ( Jﬁf@‘)

ES S S
LR PR LR o 39 % 25k AR 4 & [0 E )M rannual precipitation
(F [N R
2.What is secondary production : food that is converted to new bioass by consumers

3.Trophic ¥*:¥}L:the percentage of production transferred from one trophic level to the
next.

AP S O R B L) AN RS % (NEP)

ST D > NEP 3T
¥1I% %7244+ 4% (CONSERVATION BIOLOGY )

1A KL% 1 S BRI
Populations of organisms in fragments are smaller and, thus, ore susceptible to
extinction.

2.The term "biotic boundary" refers to the : area needed to sustain a population.

3 — 11
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3. What is a critical load (RHSEEI)

+h 5
- F fEb g

1. protonema— gametophore— gametes—mebryo— sporophyte
2RBEHFLAYA S & f)[IChaorro  * » §tEcycad puE it o 0 TEERIPZ P o (HRL 0
haorros®4f.{Lou Gehrig's disease(ALS)ﬁdﬁJ fiv ﬁ*ﬁﬁq:
"."Do flying foxes concentrate the cycad neurotoxins in their tissues

$o % e sk
1.Preprophase bands —determine the location where the cell plate will for during cell
division
2.cellulose microfibrils are arranged in horizontal rings.
—The bands of microfibrils will resist expansion, so the cell will enlarge at right angles
to the ring of microfibrils.

3.7 Arabidopsis fassZA@aE i~ M (stubby) & i A= P T AL ﬁ F¥ = (elongated) :
Lack of formation of the preprophase band results in random planes of cell division.
4.gnomZER@fE > £ 5 il [ AR BT R 5T BURLEFE R > PR E‘/E?JFE'E[E“,T‘EE'

ﬂaiﬁ@@ﬁﬁmwﬁﬁ

\

L
? Tdﬁ%?a A RS R [ R R VAR G LAV g

YrE YR
Lip Mokl lJ’:*fx [ RIFYTIFERL e required to regenerate phospophenolpyruvate in
C4 and CAM plants
2.Why do farmers need to be concerned with the pH level of soil :
pHII -+ {1 VSR S e 2 450 YR IET10 [~ 5990
3. PRITEPAUE & 0 5755 T (Upregulation) -~ S Epfrfi=dke & 5 R ZE I 2l
A

FIF HEyAE
1.GABA levels in pop2 mutant Arabidopsis flowers > GABA levels in wild-type
Arabidopsis flowers
2. Biofuels : ﬁl[ﬂaiﬁﬁ (G) A¥r™ f et op = SRalal | IJ?PF[[,E UErE %LIFF#@T’ DT
%*@@@$@§Qvﬁéﬁ%ﬂ
3. Eﬂﬁlﬁdf?ﬁ{ﬂ PV AP RS b= Bt AL E’djﬁ * ffij [Ecotton » B K maizeF[1

AR B potato

L = Jfﬂ*"i%ﬂ" g ek L
L% 4 (Oat seedlings ) [ BE M e PRAod P & RSk AL+ P9 VIR 7 il

( coleoptlle ) eXhlbI@F{QF{J\Iﬂ Jphototroplsm
2. 72 phytochroe i ?ﬁ My P, & =< 2k A brassinosteroids o ] §F‘4 Hoffr= A

=
BAS
-

3 — 12
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Brassinosteroids fl K {1 [ HFE P fr 145 Sk g i -
3EHp J?ﬁgf}ﬂ% T JF" T ZIPIEATT 23 auxins, gibberellins, cytokinins
4 5@%"?/;‘ “fi:auxins, gi berelhns cytokininj =k 7 £t ST
= | % iy K US> SR luniform height :abscisic acid spray late in the
season
6.7 £, strlgolactones ”Hﬁﬁiﬁﬁ][ﬂ | FREENf ”I—EFF Tl i - PR A
NPV > A R

R

kil U BRSPS R

?gHHW’¢ﬂFP§“Wﬁﬂ ﬁ%ﬁk@m A G 3
;‘E,J’ﬁj i NFJ [ ) d e F]ujp JET{J’:J‘ E @pﬁéﬁ%ﬁ?fjpuﬁ F&% i R gy
428 B2 §5: gene flow.

2.7 [l %2 8 (directional selection)— 7 7 25 5 7L o [EVRIf puaf (faopLp = {X g &
%

3.Speciation: can involve changes to a single gene.

4.macroevolution :It is evolution above the species level.

5. 2B #4 (4 maggots)si lﬁﬁefFﬂ%%beﬁL PRFITEN 517 appendages ° f/DF)JiF;;I'[E‘fﬁJ
BRI P 2 7 B SR 1 DU BURLI £ R s et
f[”ﬂﬁ‘ﬁ' » B9 : paedomorphosis. ~ heterochrony

6.7 F1% ~=sticklebacks TEH’JEL F FJ MH 2T {8 IR 2% (= [ 57 phenotypic Pitxlﬁl[ﬂ"J
—silencing (loss of expression)

7.Concerning growth in genome size over evolutionary tie, which of these is least
associated with the others :

A) orthologous genes B) gene duplications C) paralogous genes D) gene families
Answer: A

CEE IS

1.Genetic anneahng(iﬁr ) AR if[’ﬂﬁﬁ'p JSFIZ[ (IR PR R 2= - if}*ﬂﬁﬂp % 4 P
YRl PREPE

2.1 {f1 ¥ Giardiafimitosome I Al fae o= 4 » 25 e E“Z Fl Z ’Tjﬁﬁ“ 7 7' |4 mitosome
I :’LVE - g‘%{ﬁﬁlﬁﬁﬁ'{double mebrane

3.microsporidian’#—ﬁ CEanYal f*’ﬁfungi[ﬁjﬁl : chitinous cell wall - two haploid nuclei
per cell ~ chemoheterotrophy

4.7 mycoses Fl LS = [JJ[EE{ S g (I SRR S AR skin mycoses.

5.8 ”F'ijf[ﬁﬁy QTS ir[ r+ﬁj%’*iﬁé [1fYcellsfi o+ 4 ﬁw,l endophytes(’ﬁﬁ'[ [J
=)
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» :H .sapiens

8. all of whose members have foramina magna centrally positioned in the base of the
cranium: hominins
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