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Cancer ceHElff'ﬁj =

(1) {f i IEpA ’?§J=ﬁ Ustimulatory signals (7#itGautocrine stimulation ) FY3fnegative
s1gna1s7 YR o

(2) loss of contact inhibition.

(3) loss of apoptosis.

(4) loss of gap junctions.

(5)  genomic & karyotypic instability. (ex.Z iDNA repair function )

(6) Loss of limitations on the number of cell division.

(7) ability to grow in culture. (normal cell culturej\ ﬁlﬁ 4 =)

(8) restoration of telomerase activity ©

(9) Metastasis.

(10) angiogenesis.

(11) evasion of immune surveillance °

S*iplasmids

(1) resistance plasmids : R factor.

(2) degradative plasmids : ﬁ%fl J'genestISﬁE[Ee'lﬁJiﬁ (=R FHT Q'TFI (RECL (exi’FkEJ’iF"
) ! toluene ©

(3) Col-plasmids : .}ﬁ%cohcms (R =l 5 E'EI o

(4)  virulence plasmids : i’ IEI{E'EEIEZT@F‘/f‘VF

(5)  fertility plasmid * F factorffiaf Iparg=Af = 4 il -

necrosisflff-ﬁj &

(1) Mechanical means.

(2) toxins.

(3) arestarved of O, or nutrients.
(4) cells usually swell up & burst.

(5) cells releasing their contents into the extracellular environment.
(6) fiiﬁﬁéﬁ?‘inﬂammation o

Apoptosis
(1)  the cell is no longer needed by the organism.
(2) the longer cell live, the more prone are to genetic damage that could lead to cancer.
* fEYr ¢ DF 1% (7 apoptosis © — FE# Ebhypersensitive respone (HR)
@[EI fH #fungi or bacteria g Ll Fﬁ SRR Sl = I 'ijﬁﬁyﬁ (gt k )
@ % cell wall » fPsRF@ T ﬁﬁé’?‘}blebs » WM I [ E PP VR Y o R
P PRI (TfORs oA R AR
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7.

ES cell adult stem cell
1. <} Fblastocyst ° 1. 3: ol EHI: TNIES G ﬁ [~ cell
2. reproduce indefinitely. a nonreproducmg spemahzed cells) -

3.0 Elfjc?ltureﬁfj fis {4 [ Ji [(*RYall | 2. &3k Wk & PIeE ZI;FJ?{‘[ R > (EIT il
H el ( Eii?ﬁeggk"sperm) o % %@;@gjggﬁglqa o
3. bone marrow stem cell.
(1) & % FvE AR Ublood cells
() [EE 55 [~ bone ~ cartilage ~
fat ~ muscle - blood vessels [
linings °
(3)brain 3E I F | stem cell i’ ﬁ?@%ﬂlﬁ
SR cell -
(4)H =8ty ?,'skm ~hair- eyes dental
pulpf™ Jstem cell »

Microevolution Macroevolution
1. species levell’] ™ EIU?FJFJ’(“‘EI'Y?@ ° 1. species levelJ‘}_FElfJiFJrj[’ pCEZ =
2. S ] N5 L de o 2. evolutionary novelties.
natural selection 1. plate tectonics.
genetic drift 2. mass extinctions.
gene flow 3. adaptive radiations.
4. heterochrony : timing - rateifff [~ 57 -
5. paedomorphosis.
6. homeotic genes.
7. changes in genes : ubx gene.
8. changes in gene regulation : Pit x 1.
9. exaptations.
differential reproductive success. dlfferentlal spec1at10n success.
e - AP FED P

ot

2. mass extinctions 7t % Dﬂ LRt P Ee
BB o

3. 2l EpVENR BV IR o

copy number variants (CNVs)

(1) S=py *Z‘?Eﬂ*ﬁ BT JIFELP‘JHL S BRI PEER I Pl PREECR IR )

(2) P * #Igenome%&ﬁ * 1 large DNA sequence (471000 bps) copies NoflJ= /7]
A

() ONVSWHEHE— {3 i
EI?E [’Elfﬁ*l LA EJ%II’T}: BN

4 ~ ][sl’}}CNVSP»I*‘J % figenes » - mzﬁﬁ}
OdRAEL B! (dosage) [ijRYZEAE] -
@A [ PLF"ﬁ FYa s T genefi AR -
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10.

(5) mw%&%yﬁﬂﬁﬁ;mw%k@ﬁﬁEM%m@ﬁ(mmwm
variability ) & JF%fJiﬂ_l °
Ancestral pax 6 gene
ﬂﬁjﬂiﬂ 1 genes
simple eye (2-celled eye)
photoreceptor cell pigment cell
evolution, species
diverged, retained
pax 6 homolog
drosophila eyeless gene mammal pax 6 gene
gene duplication & other genetic change
more genes that added to eye complexity
( l’ﬁ'iﬁﬂf‘@%‘ VB ]'”J‘iz"’ﬁjﬂf? pax 6
gene El homologs]él@jf}t’ﬁ?u )
A\ 4 \ 4
compound eye camera eye
Selectionists Neutralists
Darwinian evolution non Darwinian evolution
natural selection theory of | neutral theory of evolution
evolution
beneficial mutations » natural | neutral genetic mutation *
selection genetic drift
o o g el e 9 £ E AR o VR
natural selection neutral mutation
(B = A TR O]
survival of the fittest survival of the luckiest
DNAS-F([f[ 1y J\Ifkl [I adaptive variation neutral variation ¥ 2R
3 g et 7
iR
* G~ B P e
FlI— Poreaps sl il
(1) E. coli genome: 4.6 Mb.

2)
3)
4
)
(6)

yeast (S. cerevisiae) genome: 12 Mb.

most animals & plants: at least 100 Mb.

fly genome: 165 Mb.

human: 3000Mb. ( Eitypical bacteriumElfJ500~3000FFﬁ )

lily family (flowering plant) — Fritillaria assyriaca genome: 124000 Mb. ( £3human
E|5J40|'IFPI )
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11.

12.

13.

(7) single-celled amoeba — Polychaos dubia genome: 670000 Mb.

bacteria Archaea Eukarya
genome size|1~6 Mb 1~6 Mb 155 £510~4000 Mb o [EFEEEIJ RIS o
gene No 1500~7500 1500~7500  [5000~40000
gene density|fi Euk ) i Euk iy [%%%Pro
introns = o T E .llf:igenes TEffﬁ’xE[ﬁEJEukﬁfj il ZA e Buk |7 {ﬁﬁf}
protein-coding |i 7k fgenesf| 1Ty it ©
genes,
other very little very little Bkl %2 T %5 VWEuk repetitive noncoding
noncoding DNA#E % o
DNA

(8)  Comparative genomics : F*5f 1> [ﬁj?ﬂfﬁjﬁﬁgenomef}}?ﬁﬁlﬁl PREAET D] AR 21 [
L FE igrj [l E[LJ%\?F:

(9)  Structural genomics : E Iproteinfi~aa sequence! | & % proteinfl3D5 ﬂ‘%

(10) pharmacogenomics : 7j Frgenes s protein! | £+ if[@?ﬂf#ﬂp SRR o

(11) functional genomics ?F"Jrkgenomeﬁ VR I R R ) T’TL*[Fi Y@= cancer
cellﬂlﬁ[a'gene?&fﬂﬁ‘/j F Il o

EX vﬁi{ﬁ%ﬁ VT RN
)
(1 land use change.
@ climate change.
@ pollution.
(@) invasive species.
(B overexploitation.
(2) R
(1 Human population 1.
(@ economic activity 1 .
@ social ~ political cultural factor.
@) use of technology 1.

plant ?:TJTF }%L?E'“J?E&ELJHR ( Hypersensitive response )

() H79H, 02§J £ RGBSR ﬁj’fr’éf"]f[ﬂcross—bindingpj 2 (AR

(2) NO%*=H,0, jé[ﬁ][ e i 7 "Yhydrolytic enzymes - defensive secondary metabolites
salicylic acid!'] ¥ lignin °

3) ?’Eﬁiﬁlﬁﬁfﬂ(&dd (U PR AP R SR s bR £ ﬁ?'r' °

(4) Salicylic acid & methyl salicylate alarm 51gnalsF £ HiplantEl - Sﬁ 77 e

TR [systemic acquired resistance (SAR)

(1) EH[=eE) ﬁ’]"ﬂrgﬁ#’ﬁ’ygﬁﬁl[ﬁ BRI ENEN ﬁ%gl_ﬂ%@ig

(2) TR T B > systeminggh LT vascular tlssuesF,E‘/]asmomc acid >
jasmonic acidigi = %X?Héﬁé% ) ?’Exﬂ%&ﬁﬁj%pm’@ﬁ

2 — 4
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3) Sahcyhc acid{ilighs 1 3 1 fUmethyl sahcylatejﬁ?ﬁr = plant r,J[Ei@:';'?nHI g ?‘Eﬁi
;t';ﬁgﬂ UHLE o
(4) plant tlssueﬁ: % defensive enzyme » 7] Eﬁ”ﬁ PR R AT ﬁg%& % tannins ( 3]
2 oy

14. global warming

15.

16.

(I) €O, ~ CH, ~ O; ~ NO, ®CFCs (chloro-fluoro-carbons ) [* *?};?Jiﬁghﬁljgg%ﬁ&&

il
(2) CO, A 2002 = i =373ppm °
(3) sunlight

P =z
() i)

W\‘l \}l

4) @1@?‘7 global average sea level 1.
(@precipitation pattern change.
(Qthe ranges of organisms are changing.
(®human health in developing countries.
(®affect agriculture.

(5) kyoto protocol (97) Bﬂﬁjﬂfﬂ?ﬁ'i\‘ﬁ%@ﬁV °

small-population approach
(1) “smallness itself” [SELRRIERGAIEAFUN - FHILRLIRAGH i 2 A% -

(2) asmall population (which is not always declining).

declining-population approach
(1) BUAPS JEA IR REOFI R -

(2) adeclining populatlon (which is not always mall).
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HY)—Part |1

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.

S5 w8

= Actin-filaent

PG 1

EN B
1B Y 25n [ (DPp8eEs o plregd
icrotubule (2) © HT=" ~ 38" —>FP e,
=tubulin polyer @ BT — iR (spindle)— i B Fe ¢
P i R 1 P4
GUEE (1FEATBRGE) TR B 1053
(DHFaFRrIuaE ety (cell plate)’Hy | Fﬁ%
(S)AEF] Af a1
2.l R 10n | (DRERRFaTe
interediate Q) ks 3 }‘njt B
filaent 3) ﬁ:ﬂf‘ﬁﬁ 5 (%{-J»Tﬁ>
3. 7n (DT A s
(GERERE ) (2)%87 38 F) (aeboid oveent )
icrofilaent (3)E1*Ji’ﬂiﬁE e 7§ %Lﬂ% (cleavage furrow ) | R

€)) ?ﬁﬁi”fﬁ A @T?’ﬁj?ﬁ (cyclosis/cytoplasic
streaing)
(5)1%%?%’(?@‘25 (icrovillus) = 'ﬁjﬂﬂ{?ﬁjz (brush border )

(6)=="endocytosis * exocytosis

¥zh niE¥
- F ABEH

DITTRHGL (“(H o D) | S k™ H ﬁfﬁ%{l’“
substrate-level oxidative photophosphorylation
phosphorylation phosphorylation

OB | D VT R LT | s 5

ETC X v \%

FEE R B O HELO, | # iU HENADP”

ADP AP (ifi[F])

IPFK i

o

ATP I iif A (citrate) CETIIAD
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>

% = § -k & i¥* (photosynthesis)

PRI A g PR gk =~ s
2L | PS T (Proo) W PSTI(Peso) PST (P7)
Rl H 1] =z
e IR K H,0 =
ek H | NADP' =
CHUIFs B o8 M )
PS I — ETC —>PS I - ETC— |PSI—>ETC—>PSI (Zpq)
NADP’
S ©[(¥]02. % NADPH) = (£.02.NADPH)
Bk ATP~ NADPH (=1:1): ¥0, |[ATP-S
TP B~ AP K] PS T
(&) 5 g »%uf EUEY
G ZZFi R~ B
+ = i B

27— PR [l =" [ (carbon fixation) @ ¥ (™ H#(carboxylation) ( fixation of CO; )

57 TS SRR ] (reduction) (reduction of CO,)

5y [ T & [ 0EE A RuBP fIUF | % (regeneration) : (regen eration of RuBP)

Frh 2%

¥ - % Gwoveind A iEw

1.shugoshin

2. DNA replication occurs in S phase

: 7 anaphase I 7 centroere {7 cohesins 7157 %4

ﬁﬁfﬁf%ﬁﬂﬁ

]

Tl s Lt

7F’§ - (laminin)—#% 7% ¢H(nuclear lamina/f) LV [ |

(U U

& %“)m[ iﬁ(iﬂ [%i%?@

Ry . I

coplex(APC)

7 S EFT(ubiquitin ligase)=anaphase-prooting

73 i 2 (Cyclin B)

U1 (actin)

i 5 3%

3.What causes the rhythic change in cyclin concentration in the cell cycle : its

destruction by

PR RS HE

When does the synaptoneal coplex disappear -

=% ?iéﬁ’%"‘l’
[_‘

Flgd Mgl e—9:3:4 ~ TR PN—9:7 -

ek d@RI

an enzyme phosphorylated by MPF

4 i

T & #edy

A

meiosis I fi* ﬁj ZEN

SRR =151 1

1. 1gf2 FL[H: methylation of certain cytosines on the paternal chromosmoe leads to
expression of the paternal 1gf2 allele.
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2. *'*"&\?E'qﬂyﬁ gh(itochondrial yopathy)— Eﬁ;{f I SR e
SR o
I 9 RUIRIE ) [RL e VTR L - 1 - Bt (D)
AT dd i > POl 9 RRIEEET [ genotype(s) A1
phenotype(s) :1/2 Dd:1/2 dd; all right coiling

BIf A4pE
¥-% Behs T AH

d1 /) DNA polymerase?Ei 5 | ZJf<

b

polymerase « ol P £ b 17y RNA primer > = 4L VHISE T

L |4

polymerase 3 » ¢ Fo! £17 DNAJUrepair

polymerase 7y B AU Fl IDNAFR ]

DR P A DNA PR E sk > 2 STFCE.coli

\
polymerase 1) H 'E jpo]ymerase III -

L N B
1.JE48225 5 (wobble theory)E [H @ 45{HtRNA<—61 f[ﬁ{‘}fﬁﬁi'j\ [ el
2.7 fr'ﬁalﬁ RNA(snRNA) sall nuclear RNA(snRNA)
—TE] FJJETFE}(sphceosome)H I?;ﬂﬁq{??]fﬁfﬁ‘" AR EEF2 T EAL =)
3.SRPRNA [ R HIMEY (SRP)fIRY {75V — %proteln + RNA[SRP(g*y'F?’qﬁ&F
“MRNA]
4.snoRNA aids in processing pre-TRNA transcripts in the nucleolus
5.AFHa®Er ] 555 RNA(scRNA ; sall cytoplasic RNA)— [=F [#7 1 JFHaEr

$:% pAowped 0y

Virus viroid # (virion) Prion
1 Fh L + +
2.8 1ET | + — +
3.size - I ]
4.5 PRI, Intronyg (™~
5 At HPEZBLSRNA
6.disease PR ST VB A Scrapie ~ = ¥~ CID ~ 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.

Frd o Efiwr 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 =/#{} DNA Elflﬁ“\?&"%  PIIHEE] RNAs bR Mg - s
L MR E T H | Changes in technology as well as our ability to determine
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how much of the DNA is expressed have now made this possible.

7T % #®%14

genomic library(shotgun library) cDNA(coplementary DNA > “r {]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.

chFTEREBE
1.apoptosis :A gonad ([£45L) 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.
70 3 F (maternal effect genes)
fd T oo i 3 B (egg-polarity genes) |

i B
(gap genes)

8,3 B I £ 4 B 3 B
(pair-rule genes) (segmentation genes
of the embryo)

i 16 3k

(segment-polarity genes)

I i o] 98 2k
(homcnllic genes of the embryo)
S i ) L A 25 B
(other genes of the embryo)
2. occurs in sea urchin but not mamalian fertilization :  fast block to polyspermy
3. TEI’EE' ¥E(acrosoal reaction), %Ei’ial’ﬁ'@' fiy = — R Tt~ TiE(cortical reaction)— 1[I ) BT
TS T RS 556 £ 7 DNA Bl s
Y- K73 %J
4.As cleavage continues during frog developent, the nuber of blastomeres :increases as the
size of the blastomeres decreases.
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¥ =

h 2%

- ~ itk ki(digestive syste)
AR ~IRE IRE
Elfjl__| Leptin - insulin ~ MSH CCK - PYY(mﬂ Y 0)
AN NPY (neuropeptide Y) Ghrelin( [R5 417 fy\)

ISR kA
17— EZELEERED > {7911 Drosophila » & EéIEIfJ,%E'ﬁaJE?%}IiﬁZ activate protein Toll. What
is Toll's function:
acts as a receptor that, when activated, signals synthesis of antimicrobial peptides

2|5 TLR "~ AR FASEOMES - T IS RN » TLR
PSRRI 00 =T (S5 B U ) o E R RE [ Y TLR %;HIJ
Efi— E:“‘Jﬁi; :double-stranded RNA

3.7 [ﬁﬁgfiifﬁﬁlfiﬁh’ﬁi'j [ﬁ 47 (1= ¢ in their heavy-chain structure

4. {59 ¥ i1} DiGeorge 7 (1 AH(DGS) . Hev S U™ [ FOPHEE B
AR 2= FﬁJEE :

response to infection by a virus such as influenza

ER S s S
1. FLg Flying 7 95 = F RIS sl (o3B3 200 ~ & JFE L F] Ry
mitochondria ~ f§7+ mitochondria ¥l %+ & <55+ q.—’z‘%l 3= e BT
4R
Eb ’E}‘: FUFVP=he 2R LES & pphe 3R 1 E 355 The bird respiratory system does
not mix exhaled air with inhaled air.

LY I RFICOLRLI | A2 <

L

1 Sl r’F;l » Osmoconforing % fIfF < f * dhiin%sd - [NEL P9 J/% TEES Ny

R ?‘ﬁj % hyperosmotic
2B %‘ﬁﬁqﬁﬁ =7 juxtaedullary nephrons ’E%F%)Z?i : a mouse species living in
the desert

3.amino acids<-is filtered from blood but not normally found in urine
4.1 WJW promxial-tubule 77 3% 1 [ 15 J‘*F” pH [fi#gH -~ :amonia

5. EFITT‘E A9 ATP & & Pl JRIF = - 7}4@ & ;L-{—J increase, and the urine would be
isoosmotic compared to plasma

%1

~svp (uscle) kst
SRS AT T AR AT by binding * calmodulin

sl

LT X
l.astrocytes metabolize neurotransmitters and modulate synaptic effectiveness
@ ],E- ﬁ&—hrﬂ#‘g—iﬁ_‘ E I%Eﬁg@%
@ TS i T
® [l PPN AR 5 5700 SRR R TRGHA ECF OB o i o

2 — 10
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T
2 metabotropic @y {7]~" : acetylcholine-gated sodium channels open
[wwﬁﬂeﬁﬂ’ﬁa%ﬁﬁeﬁﬁﬁ*ﬂ”ﬁﬁEﬁﬁﬂﬁﬁ@@“@%Jwﬁé°“ﬁ“ﬁﬁwjﬂ
ot ‘Fg ] JE{M% 192 :They have a: palhum with neurons clustered into nuclei.
4?[5U1E”1—’?9 ’Eﬁﬁﬁwﬁj A3y RL t I*[}I’%}li% TIfE e ARt
AR

5. ?%[ﬁa%\:ﬁ B F IR A A BRSO 1Y apoptosis

SN EHR R
1.5 ﬁtw ﬁ&@?@i?ﬂﬂﬁﬁ ( capsaicin-sensitive neurons ) [V * 7 i BT § pﬁ EAEEE
2 M Jﬁm[ H‘% g e AR RS (ethanol-sensitive neurons ) & % h 1E
o

PSRN S il 4 y_gil;g 4
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

R AR

1.} \l,if@ﬂ?*ﬁF H Y A 2 iﬁﬂizz‘;i‘ﬂp U— FETEY A\irgﬁ@;;&e g lrﬂ%@gﬁﬁ Fﬁg
Bl 1mpr1nt1ng
— PRI iF%{’? £4:imprinting

2.Classical conditioning and operant conditioning 7 %[\ =1 ] [ﬁj:operant conditioning
involves consequences for the animal's behavior.

3L TRDZIBNT IO BRI SRS (x> Y

4.~ A %9 (polygay ) H[HIE! 1JH s TR T O RL R T uﬁ%”%?ﬁ AR, -
it 1) 2 e 1L S A o

5% 1% ?ig—ﬁlz;ﬁﬁ(spotted sandpipers ) A f ]IE‘ (court) » =R li, HEFF 2B
pfis Cclutch) : polyandry (— f/j\)
6.7 PRI FY fru Bl
A) PLfﬂJ T N #Y sex-specific Eﬁéﬁiﬁ
B) is a master regulatory gene ffizE L2 E PURELPNAVERS. o
©) [T LA o 715
D) ﬁ’g{ P TS VR

¥- 3 __kég 2 Bl Pk
;jgﬁﬁﬁ ’ ?‘%ﬂ[ﬂ%ﬁ"jﬁi "turn over": Wj IE‘L}HEEELJE ZivE
(A) T HRLAE HWﬁWﬁﬁﬁ?e<¢ivm )
(B) I 18 3 T RIFVERS po-fedk -

© iﬁ'[ =2 Fl =15 pﬁﬁgh%i Py o

2 — 11
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(D) X—Estuaries usually contain no or few producers.
3.growing season shortest bioes : coniferous forest

Y- F BHEALE
1.iteroparity (~ F % “ji) — Elephant ~ oak tree ~ rabbit + polar bear
2.stable population of wolves 4L @ iteroparous ; K &
3.equation for zero population growth (ZPG) : R=b-m
4R > (- }J’IQE [| logistic population growth :competition (541 ) for
resources

5.20 {7l ST li@;%ﬁﬁﬁ*ﬂf&ﬁjﬂﬁdi :clean water

¥ = j}- iz RN I 4

1505 %2 Connell & = drgae I e SAf 159747 competitive exclusion and distribution of
barnacle(®s3i) species.

2.Resource partitioning ¥FIF[73 fi' =38 % 7 V[t : sympatric populations of species
with similar ecological niches.

1 2 THSERTOF 13 TWSEROF e 2 SRR W) P91 3 e

pf{éé“j }P:{ - f1l L o B :character displaceent.

4.Biomanipulation ?ﬂz}ﬁk’?‘y o Bﬁ,ﬁﬁ' vES P NpE S %@{“‘F SPRIE -

5.Zoonotic &Jﬁ : is caused by pathogens that are transferred from other anials to
humans by direct contact or by means of a vector.

frlf,rLHJ%Jf‘r ;ﬂ}\jﬁ [ HTHF 1 RSP ravian flu (Hfﬂ B )

£ S A

LR ] LRl (e 89 F S 2l bRk 3 Jﬁ* H] :annual precipitation
(5 R

2.What is secondary production : food that is converted to new bioass by consumers

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

AP Fesif— A =R VR RE R o ORI AR AN T R SR T % (NEP)
5 D NEP 16

$I% %7244 (CONSERVATION BIOLOGY )
LD ELREYSE S P SARREI T
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.What is a crltlcal load (F%J%F I )
r’?ifvpgu ‘?@@‘#prqsr T F’”Hn‘%t FE AR AR gglfkﬁj

¥4k BV R
$- % gy oipg
1. protonema— gametophore— gametes—mebryo— sporophyte
2RHELAUA Y & 5 (Y[ Chaorro  * » §E cycad U 1 ¥ SUEERIPZ (T o (4L
haorros #£f{ Lou Gehrig's disease(ALS)&Fﬁ Flfjf“ﬂr\ﬁfégj:

2 — 12
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"."Do flying foxes concentrate the cycad neurotoxins in their tissues

$o% fEparipides &

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 fass gl i~ M (stubby )H [N #= PRI T kL
(elongated) : Lack of formation of the preprophase band results in ranJom planes of
cell division.

Agnom B« 51 T PSS « (PSS D
PR 1L R

¥ = 'ﬁ-ﬁ@'ﬁ%,f o

| %%Féff”ﬂ?% A A R P S R AR SR G R AN R

NS fq:. e 3{7' S
L AP RIpug i = RIpVIPREhLi e required to regenerate phospophenolpyruvate
in C4 and CAM plants
2.Why do farmers need to be concerned with the pH level of soil :
PH {1 BhJ VSRR e 0 BT
3. M EEPAUE E f}”JF ’?‘/f?&f (Upregulation ) » ¥ ' =k 1 WST)g 7 Zaf!
A

¥IF fEfiAa
1.GABA levels in pop2 mutant Arabidopsis flowers > GABA levels in wild-type
Arabidopsis flowers
2 Biofuels : gL[ﬂa’;*IP (G) ;ﬁg;’*ﬂ HJ G SREETRI uﬁfﬁ} f Jﬁrﬁlﬂl’f#@? » A’
%%@@@$@5%’EE%WM
3 qEEL N ]"EfVUEIfJF:ﬂi’ FIR RS- 421 Bt = iﬁi[ﬂjﬁ A cotton » B¢-f maize !
Fu&i%4 potato

5 '§F W HPN et AR L

jjf'l (Oat seedlings ) \JTJF‘J:E' ?Wﬁﬁéﬁ’dﬁ RSRNEL ¢ P PR
(coleoptlle) exhibit §FJ§F{*E Y phototropism

2.7% phytochroe [V 143 [, 2 = Z ! brassinosteroids > ] §Fﬁ“« A==
Brassinosteroids L3 {1 7 Y[ THAL I F o 1 35 sh Fro 26 T

3R JP[TEI?J‘?% » LT “PA 1S ZIPREAR T auxins, gibberellins, cytokinins

4. 38 FIRY R i :auxins, gliberelhns cytokinin 3=k 3 & L%

5. ﬁf[" fé"—f"‘ N ﬁ& > NNk J’Jfljrﬁfc » 5 2Fl uniform height :abscisic acid spray late in
the season

6.7 £y strigolactones | lJWiﬁﬁj][ﬂj F?’Z/E*JEJ] PR IR A~ BHE S R
ORI TR RS
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2012 EER L ek iDs Ler

- g w0
15? ‘ifiﬁiﬂ SR ”*i%lﬁu i‘ PIRL e ffil= R I*Hlﬁl%f
u;[lﬁﬁ.[sﬁw, *ﬁr IR AR ) ,k;fF[frﬁ«rer AGOEES
R RE > B! Jd IEI T u&)ﬁ o b R FUFTERIV BOR ) v Y AR
LA T PUZF 53 gene flow.
2.7 [F]J‘[‘ff ¥ 18 (directional selection)— 71 7+ 2[5 55 Fl I I@J&Jﬁ FIAF [ﬁslfq_F b
EEN
3.Speciation: can involve changes to a single gene.
4.macroevolution :It is evolution above the species level.
5. 11&@&?%5‘4‘([“” maggots)FFT 9 [T Ubx FLPNAIENFT appendages Zl[@iiﬁ[’[#
[FIASREL PREA RISt T e T 1 VA R () (ORI oy
ii ?“ﬁ%' » 79I paedomorphosis. ~ heterochrony
6.25 {4y % 7]~ sticklebacks TEH‘\’%ETE FJ HH A5 AR AR (=2 [ phenotypic Pitx1 FL
—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

YLoB AN

1.Genetic anneahng(iﬁ ) FERp- & f}’ﬂﬁ‘ﬁ'ﬁl Pﬂ PR PR L = - %’*JJF‘E'P & 4 P
F[ J%L PR

2. |E§|§l £| Giardia [I¥ mitosome fHAE RV A2 25 (FYES %Ffi E[FI ( ’*PTI V3™ T mitosome
M dE I EHEAR VAR double mebrane

3.microsporidian’§$ e L2 M fungi [ﬁjﬁi :  chitinous cell wall ~ two haploid
nuclei per cell ~ chemoheterotrophy

455 * rnycoses.Hlﬁﬂ@#}?ﬁﬁﬁﬁ’@ﬂ‘}ﬁ?é‘ @é;ﬁ] (1% 2B Prizin 38 A= cskin
rnycoses

5. ST RLIFE R S P A AR cells Reffo %% [ :endophytes(fi["|
G ﬂ: )
r)f f];[:ﬁ&f'{? = Llﬁglﬂ(blpedalls) :H.ergaster(|7 *)

7'EIH_[JJF§‘F§”£;'L i (A ﬂ IJEJJ“F ﬂlf*%&p“'zx H.neanderthalensis "J" fili B

:H .sapiens

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

cranium: hominins
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