LAY E i AR g - T PR R 2 (A)7K oA DL E B EAHAe s
HYEE H (B)FE Hh BB & T THY (A MR AL - BRE —E CL A BR AR HI(C)—% 5 PR TR
"Bl iy o SR AL [F] (D) VB & o 1R BB (S i X AR A2 e > W
B2 2K [ GHRERA e (B)sie &5 0 BB i B &S S R AR AL & s - Wik ) E i
55—l

2020 A B4

&2 (D)(E)

T - (AR il KmEREN - —REAH - B)FEHiEEEH ??EI’J{ELEETF%

REA—E LR B i DR BRI Y B VR - (C)— W E H b o — 1B o (R &y -
TR A —EAHE > A E R R R

1) Molecule binds to protein receptor

2) Receptor-molecule moves to
H clathrin-coated pit

3) Cell membrane folds inwards (ﬁaa) !
o g = 0 G0 o 0, 000

Vesks  guig mmOO

S S1 S 81 Simple diffusion
Vma:
s |
,,,,,,,,,,,,,, =]
= A, Wi -
= Facilitated Facitizted
i) diffusion E e
5]
: :
2
' dusion
4s
Uniport Symport Antiport
| J
Gttt Goncentration of substance oo
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2B RARHEAVBIARRE > T YRGS TERE 2 (A)ALIER R L 245 4HAE(B) B 4R T 2
Apihe - BAVSETHRE(C) LAl nT i arEh E e iR As IR (D) A > (b A 4TRER -
THBRETTRL AR KR (E) LA mI PRV IR B B2 e - R IR ~ 73l ~ IRUERTRE

2020 A B4

EF (AC)E)

fiEtfr - (BYSRAIAE P AR DG - B TEEIIAE - (C)ffEEAlife mIRE R EEY B 4E AR AS AIAE -

HEEAI T30 - (D)AAE B AR BAMARTR - S (BRETT I FHIRAE -

L (specialization) : FHRIIAE ~ VERE ~ EIETIZ T EIFVIRS] > HEAMAE - 4H&% - &5 5
Ty 2R E(ERGH &S EHIE - S (ERSRE s WD RE A B R » ETERE
HZHRE > FEMEPIA RS ATy AR A o

FERREE  RREE

B A
ALM IR 4RAR

A

ZEETREE _ AL X ARAR LhAT 4R

S
é o

C  aEE Lz,mm MRS FE FAST I Bk

A 1%48%5 ®

1

{20 4 % i  WE
2 / (oA ® B4R S

AN I\ LT AR @
0B AREZ O greammnn b ~ W

Laiim T

Ri%
e A 2y
mgmm - Ce)+ G

HEME REME

¢ EAMBET WEMECH FRERRH
T Octa e
BT I ‘&0 EA%

W BT RE AEE A PRRRA “ o DNATES F’SQHIBE
i

k& s #8(Epi thel iun) e s |

FRIA LK

B g
Transitional

Stratified sqyuamous  Stratified cuboidal Pseudostratified columnar
H#ARTLER HRLF LR R E T
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SRR IEFARG N o HE— R R AS - MY Al e R RS 2 0W 5 © (A)& DNA(B)
A EHHEE(C) A BixfERG (D) & RNA 4R & DNA(E) Rl &8 2 fdbi A R AVEREE N JE

2020 4 B

%% (C)(D)

it - W REET A TERRMAAN A sERTE - HalE B 8% - DNA E{RNA -

RyAHR AR EYVE Ky DNA - FrRU(A)DERER - (B)EYLEFIERIFIE -

4. BN AT IS B YA 5 RE YR 2 295 (Chikungunya fever) » 51175 B e A iR YR
A FIERE 2 (AR BT - 2R KRN 4B (B) s R RS —TE Bl B 5 AV
FHIEFHEBAY R RNA 555 (C) 1 2E IR B S S 2GR AL » EFEZE 7R ~ UE ~ 6
FAETRE (D) —THE 2015 4F 7 1% 28 R B AT B2 955 (emerging disease) » H Fif i A A 4447 7]
AR (E)ERZ 5 = AR o Bl HEUR R » B MBUE AR5 2 R MERY 196G 5
IgM i85

2020 4= BT

EZE T (AC)(E)

it - BRI B — IS S AR B A AR [F] @RV B RNA J% % © (D)1953 (¢ HjEns

9 B I » 2 A A3 EN 28 3t s s Mt [ e 4 S FR IEL Y 35 2 BT © Je 22995 ( Chikungunya
fever) ZHJEAHE (Chikungunya virus ) Fr5[#E HYSMEEIYRE - EEEEHIR
ISR B E R EE Y E e N B g EERANERG A - AW E
3 BRI Togaviridae i} Alphavirus & Ky EifiE RNA Jia5 - A CIHRE 2 &
e A7 2 AR T SR A F T S8 2 8 A AT It A - RIBES Z i R H
TAT o WA ZIEAREL S E2FERE AL - REB & KBRS ~ 55 ~ 0 - HILAER )
RAERTE ~ 2~ B SIEM SR o FIE SR EEEC R FIHYE » B0 9m A Z BAETR AT
ERESE H 2 A B A v se g o B 2IRHEREEME - AT > B AR E 2 JUR
FEEY) > DITFFEROERT - WEURIKE ~ WARSEHEE DR 7T - (S 2K AR
T NV B IgE - e oo s PP T UC &R » DU D I WTRETE -

FE YIRS R ZAE—IHE » ER igimss R

(—) EEpRtmde (MR) 7Bl e HE AR

(=) BRSBTS T -

(=) =M (SRR AT @ BARHER M 1gM 5¢ 196 Hii8 KI5 EE -

() B IE CHRARHA RS & R AR BRI 1gM 219G Hitls ( —#F{E—)

HIHEE =4 % BTt -

SRR EBR =B (Flaviviridae) - =558 (flavivirus) - 2 BREEEE T =
e (YRV) PHEZETRE (WNV) » HAK S wE (JEV) FMERERE KRS - W
TN R BRI - EAREY 50nm « 8 {EY)E R BRG 3 RNA((+)ssRNA) » £4Y 11kb »
nfEEE Y 3 {[E45 %4 [ (capsid protein C, membrane protein M, envelope protein E)f{1 7
{EFE4E#E E (NS1, NS2a, NS2b, NS3, NS4a, NS4b, NS5)  fRIZHTUFMERAE - BEEIp
TN ALy R PUREE R » 73 AlE 1~ 2~ 3~ 4 A -

2020 4= B w)Et -3



5. T FIARAS—SFEH(Na' /K" pump) 2 it - o] F1ERE ? (AVFAERFTA B4R (B)Sh—TE
TR SR AR TR = 4 (C) (IR AT R ZRHVRE 2K H ATP /K(D) AT BB ik 2 H ip R E A

sieF B A i S F R < o1 I AR (B) B T— K AT 3 (s T-PEEILIASL > ks 2
T2 25 AR
2020 A B4

&2 1 (C)(D)(E)

FRATT © (A)VSRETEDH © mIfE AN JEANRE R AR B P a8 o (B)AS BBl fE A28 - Na Skt
FIREYNT S EAEA > /KPR A YRR S (EARARRA - (D) s EDR B i AR A 2L (R
F5 (basolateral mem ) #R$FEHHYE H 7 thyroid Hormone #2:i = THAE © 4EFRFAHALAR
PAMRFIPREEFHREZE - BLREAERF AR~ S BB MR S TEEE M » A P2emhi 4
R BEFE AN o &— ATP /KR > HI3EL4 3 (i Na 2A2IRESL - 2 (8 KR ZIf ) - B
R (low to high concentration ) ; # F] 4EFFAHRRARE P S MAFTSFREFHVURE 2= 2 - &R
PREDE O DAPZEHI AR ASTE - HORFR AN S & &M - (RRy ]Sk IR B far [ 4R S 2
SIS E) > BENITEHA EE MR (Electrogenic pump) 2 o

T

L ENF T BISHINE: AEiE 25

|
AEE R FE 740 25

Heee 'mt eV

Es FHim A
ium Transporter

mp P 00

- {EFR EE Na WIREWMEIVE

3.

ERERE, filFEANa+-K+FSINF=E)IREEMES HEE;
MEEHEREATP;

ZKH: EOEIE, EMYEIE;

DI II\EEHRISIE CRAmIAEIE. SEESHEINSEIE (E

ZNEEIRLX ) ;

1950 4F » PHERIELFIEHTH} Jens Skou) S5 ERSy#FE i (Na'/K" pump,
sodium-potassium pump) - ST AR —(E S ERW - T AR A
SHEENEER W E L s E i B4R A B A LU E TS - NI RE
SSTEDHIAIL - {77 IEHE 2 (A) B ATPase (YThAE(B)Haahl B Wi{H K EEAr 40 &1
R (C) R BRI 5 UAE T 788 i (D) AHARAS Y MAEI R 1145 5P (E) RS 2[R (ouabain)
Sl

2016 A=BAHE B & > B3 ¢ (A)B)(C)(D)(E)
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6. NHIHTABAE - (o] E AT E EAZ AR AR S s AT 2 (A)BERE(E H (glycolysis)(B) ve (LB HR
(Krebs cycle)(C)BE&E/E A (B -oxidation)(D)Z&{E F (fermentation)(E) & SCJ&E= (Calvin
cycle)

2020 4 B

EHE T (A)(D)

fiEetht © (B)SulR B RS AP AGAE - (C)BEALIE AR ARES - (B) RSB SE AT 5

LRRSEE

RIS AL PR L EREHRG Aacetyl- CoA) B2 85E M AHBE FRE BT T2
A o HeHERES HEERYTUED BRAY S - F55 B EALAFH (B oxidation ) » R 7,
BREEES A HYEEE -

. OCTN2 U FATP/CD36
{

1 CoA
CARNITINE + ACYL-CoA = > FATTY ACIDS =-—» CERAMIDE

}
e — @

TRIGLYCERIDES

ACYL-CARNITINE

CARNITINE

ACYL-CARNITINE ACYL-CoA+ CARNITINE

i

B-OXIDATION

LIPID DEFICIENT LIPID EXCESS

DECREASED ENERGY RESERVE ALTERED CELL SIGNALING

REACTIVE OXYGEN SPECIES
APOPTOSIS

HHARAR

S EERTEESN
& Z B
A IR
ke > SIS
SMEFSH
& FBEEIRS omImE
SZBEILHZE =
SBRASEL S, L
SEEEARMN
SR
SRR (E
KR ARSI

HIFRIEAIR \

@B S (HiEHD
&S LR ER R

m  URESEAZIRIADNA

2020 4= Bl E-5
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7. N HE RS 2EHIRL - (o] TR 2 (A) S (E 52 iary & H R (B) Ry A= A REAIAR A 0 7E
77 (C)fE I £ (Plasmodium spp.) iy 3= 24 58 75 =(D) & fimz (Bdelloidea spp.) 1y = 224 74
77 7(E) i 5 B -7 (Hardy-Weinberg equilibrium)iy 3 A

2020 4 BAE,

BE (A

figetr © (B) A= FE R EE AR FC THY T2 o (C)FEIRERAYAIE LR R AR - SRSy A)E S

AAEE - R AFELR(ERE £ - RIERER - TE ARSNE R aal TIMEATE © RN+
BENITAMEAE - (D) —EmMEEIERKESHEY) > GEEY0IZRELZR -
12 P dimaEs Tt &Y 4000 EFRTHE LRI EIEIREL » & TRYIN 2 H 2R - (B)IE
AR F A o

HEIREGET | R A E EREEE (genetic drift) ~ JREE H ERSFERE < HC (random mating ) ~
VTR ~ JGH KR (fitness ) ~ )@ ERiE) (gene flow) WIERRE S (admixture ). |

oy &
B ﬁ'a% / 1
i l T 5 A
H BT BaEs s

Diploid

/ females
Diploid egg Diploid egg
production production
(amictic) (amictic)

K Digoid |/

females «—
(amictic)
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8. 51/ TrAk B (slime mold) iRt - o= 1A 2 (A) 405 S B DL (S A R £ (B) R A £
(protists)#y—7&(C) LA WA B 1 Fy 1 0y = 7 2\U(D) s s & R HA e o3 iy £ R
(E)eahi% & 34 et 15 B (fruiting body) - _FEiHYf12&(sporangium) fs 2 1 B2 HY A FE 75 3

2020 A= BEATJE

E5  (AB)NCO)E)ZUB)(C)E)

fiEtf © (D)EEE S R IR o (Y R IF - (B)RVER &SR TS > ErfvE - #as

TGN - HAE e R X B A T2 -
HAls T EERASR R R R B AR AV R EMRASP e SeiEE - Bt
B HFMER AR T T Ee > SR B MM TEEARIRE L -
FAEBERRRERR R A il - MR —REARAE - HATES R F‘
AR BL B AR ] o (R RS ST A (B B e AR &L FR B T BB P RS RadE
RETETAEGIHZE  GRESTT A - BERE —BRAENFEEES l
(EHERe) - T REPAE (plasmodium) - B AGEEIRENINZ 1% - G ARAGINELRS -
RIGEY)  KEERFATFRE BRI - IR Fy 2 &5 (feeding Stage)
U (EH R HHERTTH - B AP EGE T8 (sporangium ) » {1 BESE e EAR S8
Fo P EHG - ZIRETTIRE 3 B B AR 1 - BER 2R T & & F 22 SR (A
i Bt A WA T > Hrh—fE R8P &adlHE (amoeboid cell ) © Z—FERIE
HEEAMAE (flagellated cell ) - ZERITEANAE ] LG AHEE R - (HIZRARES A & B[ESHAALAS
EEITRCTAESE (syngamy) » ZEAE EHGHYE T o BRI RAVERIE RyEom » BB ~
RIVERIE - SRR RS TR IR - B 2 IS RS EAERE - 5o Pt
YT G e i 1Y T B e L AR D - S8 M 3R AE R e T 3504 F; 30%
IV vgs) *UE’?E%F <g°

S Y T WA H T
— C’ \n};&rm 7

3D 3h H
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9. FHIfa % » [F ]2 Sli s LI RL R S A2 2 (A)RRE) T-(promotor) (B)H4 54 T
(enchancer)(C)#Z % i 1 (ribozyme) (D)5 K+~ (transcription factor)(E)E—F#%1] DNA 45&
5 H (sequence specific DNA binding protein)

2020 4= A7),
EZE :(C)
fERT -

BIEh A AR A R sk Ay ek R e AR A TR PR ER AR (k) AVAELGHT
EIRIZRIAVEEE - EgkA T2 —fEE — 75 DNA 455 EH - i b bny
bR TR - R T E EAVERTEGERE - — e SRSV ARG - 4R
1T EBEEREZ SN FRIRAIF 2 - &9 2E 2 PR AR PRIk - feE —BE T AW
TEFAPETTAERE E R - AL SRR AT AT B S 1 - MBIy s 1 -
Sequence-specific DNA-binding proteins generally interact with the major groove of B-DNA,
because it exposes more functional groups that identify a base pair. DNA-binding proteins
include transcription factors which modulate the process of transcription, various polymerases,
nucleases which cleave DNA molecules, and histones which are involved in chromosome
packaging and transcription in the cell nucleus.
W HERZ ARG (ribozyme) A B LIE AT RNA » BILEAE S HEZEE(RNA) - AlEAES
HItEALINRE o K2 WXL B RG 28 8 fe  L R B B IR R — Be i /KRS FE2 B RNA H
SHIY] ~ IR - AIEg (EEEMLED HEE - HAEAET RNA fEELZ DY © 3
FEEAIHY SRR RNA A EHEIHTAE R 7 281 RNA BYIICAIRGER 32 eI E R T
A7 R ETUIAL (F2 RNA FIEGHYZ ERE T UIBR ) » FIBTRERY (312 RNA FIRGHYA & 1-5T
73 VIR SAE A SN BB o L REAE AR ) - MRIBFTE RSBV IR » XA 7l E A
AL ARG E R - RNA fEAILEERIIE LRI - A RNA #BEIEA ZHEEG
THRE - BUAIVIZHERS RNA (rRNA) -{EFT A E4HAN P El S R s R R i EE 0 E -
FobERZ RS P (Ribonuclease P » f%5 f5 RNase P ) »

b5E 72 DNA E—/ N BLEE '8 ([ E AR ; trans-acting factor ) 45 &Y, -

BE B G Z1% - ARESHEAR IR - (b AT BN B - talgefr

TR o BEHSRRRR M ¢ FoEsR (b R S S A SR B R A T

[ (.
PR T
vﬂsw\.&ffﬁ%\ﬁwﬁ%ﬁ}f

<)

2020 4= ka8



10. By A H— S A NEIT TR G ek - MY ERF& L 2 (A)DNA( B)
B 2 (C) B[] i (D) 4t 22 (E) i &5 H (contractile protein)
2020 4= B4,
&2 1 (A)B)(D)(E)
et - BN E S FAERYIAE R - E0E K o (CYEERE AR+ T2HEAH 4
ERIRAVEERE -

AR % _2%
¥ B
S0
e xn
g !A\?“
O3 ¥ B Cholesterol
ANET
HO'
Progesterone O~

&

L G X
o . o5~

wo” " S Pregnencione

[17a-hydroxyiase | % =

(suoques 12) susbeisaboid
1
[ 9501 AxaIpA YT
= )

Pl Aiphyena-g
L

%
~
[ (asi de) sseusbaiphiap
/i

(suoqms 61) susBaipuy
(]
S ) N
) é 2
\ -3 o
<
s00wa

11 AR AR A A i G 8 ie F 8 (Fluid mosaic model) » %117 BERE L8k A5 "E (phospholipids) 731
FFEL > (o[ IR 7 (A)RIAERR B E E e Eh(B) S SR B A R (flip) (C)4H ple 41y e g
Gt R eE bl E R Eh(D) AT B Hth B 4HAGAE R - s e B (B) 4
e F 2 i R 45 o 2 /K PR Y R U T L

2020 A HE Y

EHZE T (AC)

fetf + (B)GAERE BRI (Rlip)EAFAE - Bifs 0I5 B EERR AL A B0 —2 - (D) HE

Fh 3 B AR A R - (BN AR EEDE R - BEE FERAETAM: - (BE)AHARRE e ElE
FAE RS T 2 FH B K R R Ui PR A -

1972 5 > fASsRiiE A - SERIAINREERYEHE(S. J. Singen) FIJE 7e#%(G. L. Nicolson)#2
tH - MR Y & ' E AR T BA SRR (% - T HEERVSE R o ie S bz 4 - 18
FpasRIIA RIS o o QAR B TRBNE o e PR E ) T DL RS R
TRRAVYEAR - ERERYEYE o BEREE T RS o o RRUKERR ISR - S
BERE'E 77+ < Bl B AR KA B KR AU W W R R P = R 59— 3R oy
EEHE - diifE FEEAFSEDE - IDRERVAIEREE - EEE N Kk
TEREEE g 2R b - BRI g RE - - RIBEE U EARE - BEEA ]
Ty Ry WAR » — iR ET /K SG /K IE R HE 2 [ESE & 5 0 By - TR EEH
(integral protein)sCiE NAEEE [ - 2B AERENRIG » BRLE & EERsRR A 5 By
T R P 51 72 25 1 (peripheral protein)slSMEEH © —ERERRENNE: - B I AIIRRE T A]
= feEh © RS RN SRR - R E AR R N EG MRIE - AR
ANBHAHEESBEREEE 0+ 2 - B HGHY 8 )7 =X 5 SA (i i - el ) - e s ) -
A REN DL S R e T o

27 AHAEAE AR plCEE A bRk A (lipid bilayer) o Ho o B bl 70— Hy 2 B ] 2R
Siae 2 (A)BERE 7T AT AE[E g TP A #h (lateral movement) » (B)wik s 70—+ 1 5 fe Bl
(flip-flopping across the membrane) - (C)fkA5%E @i i £ ] 28 (curvature changes) - (D)
Wi 75 T B A SRR A R O — K - (B)WiRE 77T RI{E[E /& S48 (spin-over) - 101
PR R 1R 1R - B ZE(E)

2020 4= a9



12. N HI & B A IERERYRARE 2 (A)GTPase SEM:— GTP /Kf#Ek GDP(B) &fi & M: (kinase
activity)—g &% (tyrosine) {4 11(C) B H L ER L (adenyl cyclase) & 14:—ATP 5 5y
CAMP(D)#sk i (phosphorylase); & :—j & iy 524 B H (catabolism) (E) ki — B
(phosphodiesterase); & 4:—F% itk 5 £5 (phosphate groups)

2020 A A7)

EFE (A

fiEpT © (Bl &M (Kinase activity)—BEEEHANN » (D)Phosphorylase /&—7& Transferase £ A-B

+ H-OP = A-OP + H-B - (E)lili% —FElEAas 0 K ffttehig B -
\ D D
iAot .

feHaRiam

GDP-GTP
exchange 00 <. 000
GDP \
0 Transmembrane
@ helix
Llpld group

000 -
are GTP itk

hydrolysis Activation lip

AR 4 : :
Seques(ratlon ol BiEEN R BN ® P
in cytosol mﬁwvs protein kinase
1] tyrosing kinase
s [ R R ZHeRRE RiE L LERBNE
= (RTKs) MR BN (L MR
HaN
N—N
\
PDE Ho-g-o «N N/)
g
HO OH
Adanosine monophosphato
[o}
{ 'NH
Ho—g-o \ N/)\NH’
-5
PDE
HO H
Guanosing monophosphate

| Glycogen
©o phosphorylase

cu,ou cu,ou

a—o—GIucose 1-phosphate Glycogen (n—1 residues)

Principles of Biochemistry, d/e
© 2006 Pearson Prentice Hall, Inc.
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https://www.google.com.tw/url?sa=i&url=https://yamol.tw/item-50.+%E8%85%8E%E4%B8%8A%E8%85%BA%E7%B4%A0+(Epinephrine)+%E8%83%BD%E5%88%BA%E6%BF%80%E7%B4%B0%E8%83%9E%E8%A8%8A%E6%81%AF%E5%82%B3%E5%B0%8E%EF%BC%8C%E5%85%B6%E5%82%B3%E5%B0%8E%E9%80%94%E5%BE%91%E5%A6%82%E4%B8%8B..-889005.htm&psig=AOvVaw0GTkzfZMiZUhWkQIw_u2mP&ust=1573376373909000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCKim6vHh3OUCFQAAAAAdAAAAABAZ

13. ARSI AER EEY) B 2248 (Oryza officinalis) i S EF 3L A 8 1 - 41T MRATR
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&2 (A)D)E)

fieti © (B)HEHITPZ EIU %S BBCC ZxtufGa A Fy B =EF - [N fy BBCC 2k H O. eichingeri,
Jz O. officinalis. (C)CCDD Z:EfS4HYIfE & 73 AR FE =M » N 2B — IR -
[ & AK H 2009 45 BMC Evolutionary Biology
Polyploid evolution in Oryza officinalis complex of the genus Oryza -
the polyploids were formed by stepwise polyploidizations in ca. 0.3-0.9 Mya, followed by a
series of inter-genomic translocations and invasions. The pantropical distribution of the
complex was suggested to be formed by long-distance dispersal transcontinentally, instead
of vicariance(the continental splitting was much earlier than the species radiation.). animal
migration may play a role for this complex in seed dispersal between Asia and Africa. Bird
could be another carrier, which could account for the disjunctive distribution of some Oryza
species, such as O. eichingeri.
inter-genomic translocations between C-and B-genomes were visualized for the first time in
two tetraploids of the complex, which was speculated as the result of diploidization impact.
C-genome was separated with B- genome at about 4.8 Mya, and then C-genome itself was
split into two clades in approximately 1.8-0.9 Mya, one including O. eichingeri and the
other including the rest two CC diploid species. The time of polyploidization to synthesize
tetraploids was estimated to be ca. 0.3-0.9 Mya in Pleistocene, in which the CCDD species
(ca. 0.7-0.9 Mya) were formed obviously earlier than BBCC species, also closed to that
recently reported. In O. officinalis complex, four extant genomes, B, C, D or E, were
identified. each genome in the complex occurred only once when rooted by the outgroup, O.
granulata, where E- genome sited at the basal position of the complex. D-genome was
located as E's sister group. D- and E-genome were tied together as sister group, but they
diverged much ear lier than CCDD tetraploid formation. The Australian diploid, O.
australiensis, as the unique E-genome holder, was assumed to be D- genome donor.
B-genome of O. punctata (BB) was clearly diverged from that of O. malampuzhaensis,
divergence happened even before polyploidization, which formed O. malampuzhaensis and
O. minuta.. Therefore, a diploid B-genome species extinct nowadays in Asia was assumed to
be the direct genomic donor of Asian distributed BBCC tetraploids.
C-genome of diploid O. eichingeri was localized at the basal of C-genomes, and it
subsequently diverged, resulting two C-genome diploids, O. rhizomatis and O. officinalis.
Later on, the three C diploids participated separately in hybridization and polyploidization,
finally forming six tetraploids.C- genomes in different diploid species had differentiated
apparently thereafter they partook in different polyploid formation. For O. eichingert, it
merely joined formation of O. punctata (BBCC), while O. officinalis (CC) partook in
formation of O. malampuzhaensis and O. minuta.
In O. alta and O. grandiglumis C-genome-specific probes apparently dominated the nuclei,
most probably by inter-genomic invasion, while in O. latifolia C-genome kept almost
unchanged. Considering that O. alta and O. grandiglumis diverged from O. latifoli, the
inter-genomic invasion would have happened during their speciation.
O. rhizomatis offered its C-genome to the three CCDD tetraploids, O. alta, O. grandiglumis
and O. latifolia. CCDD tetraploids their putative parents were O. officinalis and O.
australiensis. The problem was that the putative parents were confined to south
Asia-Australia but the CCDD tetraploids were nowadays endemic to the tropics of
Americas.
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A small peptide modulates stomatal control via abscisic acid in long-distance
signaling

CLAVATA3/EMBRYO-SURROUNDING REGION-RELATED 25 (CLE25) peptide
transmits water-deficiency signals through vascular tissues in Arabidopsis, and affects
abscisic acid biosynthesis and stomatal control of transpiration in association with BARELY
ANY MERISTEM (BAM) receptors in leaves. The CLE25 gene is expressed in vascular
tissues and enhanced in roots in response to dehydration stress. The root-derived CLE25
peptide moves from the roots to the leaves, where it induces stomatal closure by modulating
abscisic acid accumulation and thereby enhances resistance to dehydration stress. BAM
receptors are required for the CLE25 peptide-induced dehydration stress response in leaves,
and the CLE25-BAM module therefore probably functions as one of the signalling
molecules for long-distance signalling in the dehydration response.
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(B)Diffusion of C4 acids (C4; green line) and sucrose (Suc; purple line) synthesized in
mesophyll (M) cells into the vascular bundle is symplastic; ovals indicate passage through
plasmodesmata. Apoplastic diffusion of released CO, and Suc is prevented at suberized
walls (bent arrows). Likewise, O, (black line) can diffuse into M but not BS cells (bent
arrow). In this model, sucrose travels symplastically to the vascular parenchyma (VP), enters
the apoplast (dashed purple line), and is loaded into the sieve tube-companion cell complex
(CC & ST). Water and dissolved solutes (blue line) exit the metaxylem vessel (MX) wall
and travel apoplastically through radial walls between suberin lamellae of adjacent BS and
MS cells. Dashed lines crossing cell walls indicate that a metabolite crosses the plasma
membrane.
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R AR B PR AV E NI 8 2 E f-0.7TMPa > 5 AT B A diK h— -2 1%
AHHS H K EAME AT F £5-0.7 MPa
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EHZE  (A)(B)D)

fERT © (AVEVIAIREKES yw=ys+yp » HEREERES o (B)FERAVRE 2/ A E 2 (matric

potential) » {H—REER/N(E—(HEE) N R EFHE/RKSNFIA - (C)FRFT] =2 110
AREESIRET A » HARBR(—# kR 1 2 5 [ KREE )R & LIRS 26 TH
BR - (BE)#EEETEE yw =ys(-0.7 Mpa) » yp=0 - TEYAHER 7K 2 F1 7 BR 5 AR
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TEPJAHBERY KRR - Pw=Pr+Pm +Pp+Wg - SlKOKE R - ARE R 0 - HEwE
AR /K a2 (AT DABEAR R /KRS By 100% ) - AHAHAYAESS ws (HO2ES,
Fi Wn 271) - 4ERANAY A E S R EKEME KM S D) o BEAE YN /KEA—RHTE
-2~-1MPa 2 [ - 4HAEAVERTIZS wp © AHAER KA - BEFERE K (HATREEESE /N R4
BREWKIEAR% - RO E SAiERE g EA —EE S (W) - R EER
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BB AT LA K - BIZK 53 [ 4lRE RS » (Rt » ZE5eiRK 5 [m SR BN ER 11
2o WELEIRER B MBS ES T MR AR 2 AT A SRR
BESTEA Ry IEAH - E AR B AR R U HE SRR 1Y B 5 Bl REHR - AT Ff B i A A R
TTRZE > Wit BRI RE - ERIZIZEREREE - dIfEEBEZARSOK SRR AR
AEIIK > dHRREIZINRE - MR R A E S - B R E R AR RS > BRI K
Sy FHARANERE RS BIHYEES - FEIFER )25 R B2 A EA 7 (A AR [E] - BIIEIREE )84 Ry
18 - HAEEE 7R R/Kk 2 > RSB & - IR AR BRIV Tt oK » BR S BAhke -
A EYE 2 Wm - IR R AU K B A E E RS R - SRAER - A ERS
Hi 240 55 35 B FH /KA SR 5 [ RE /KBS (RME - e Y h R s R A B BN A9 H
RZSEMVTE T ~ VYA BORCERVANRE - 4HAREE - +3R% - HEYARRTKiERE Rk EA4H 5y
HYEML - yw=ys (Pr) +ym-+yp

HIREHIARE yw=ys+yp 5 #2HET ~ 53 AHEE yw =ym

REUER RSN - /K5y RRAE ww <ys > yp<O

FIIEEEEHE yw=ys > yp=0; B ARG OFK) yw =ys=-IiCRT

pEfEE L ysIVI=ys2V2

TEPIAIRESoK 2 E B AOIRRE ww=0 - ys = -yp oo » dHAKEE T8N ©
TRV E BE T EEIRGE yw=ys > yp=0 #GfEm/]s - AEROKEETTROK -
AR K B2 0IRRE wp <0 - yw=ys+yp

+400 Key: W= pressure

potential

Y, = solute

+200 -
i potential

Y = water

0+
potential

-200

Potential (kPa)

-400

r N
| Turgidity
Incipient

plasmolysis
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27 il Ry RIER T 2 1% 2L R4 -E Y
FHEAE IR PSR » NIRRT [ SP# R R Y 1o
SRV HEHI (T2 TR 7 (A)#L Ry
glutamate (%£f%1%)(B) #2 £ glutamate (C)
#3 Fy Glycine(H f#[i5) (D) #4 £y glutamate
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Primary sensory
neuron

Afferent
neuron

Dorsal root

Z\
Ventral root

Interneuron
Efferent

neuron

Motor neuron

Effector (muscle)

Somatic sensory receptor

FEATT © #1 R B EE PRI T Z BRI ~ #2 Ry RB AT b IR - #3
Ry RSEAEETT oy b Z A B S LGRS AT ~ #4 fLAIIRITIR) e ot 2
HEEEARYIE ~ #5 Ryl ST 2 Ml EIRYIE - fe &S S THYRZE R
TI I Ry L ERE R o FTLIHL ~ #2 RIRE RyBARG TR - #4 WIRE Ry GABA - #3 By ZHihE R -

#5 7 HEE(A)(B)

The sensory information that is transmitted to the spinal cord is modulated by a complex
network of excitatory and inhibitory interneurons. Different neurotransmitters are released
from different interneurons, but the two most common neurotransmitters are GABA, the
primary inhibitory neurotransmitter and glutamate, the primary excitatory neurotransmitter.
Acetylcholine is a neurotransmitter that often activates interneurons by binding to a receptor

on the membrane.|

o | %o
L- Ascending —f
T interneurons

* ——— Interneurons
from other side

O voror
NEURON
excited

O errecTors
(extensor muscles)

leftleg 1

Flexor muscles
contract and with- Caa B
draw rightleg

© witin INTEGRATING CENTER
(spinal cord), sensory neuron
activates several interneurons

SENSORY

NEURON

excited

stimulates SENSORY
RECEPTOR (dendrites of

5 0 pain-sensitive neuron) in
Withdrawal of right leg right foot

Extension of left leg
(flexor reflex)

(crossed extensor reflex)

contract, and extend

Neurotransmitter

A chemical messenger released from the synaptic terminal of a

neuronatac

hemical synapse that diffuses across the synaptic

cleft and bind to the postsynaptic cell.

Transmitter |

Category Located | Excitatory [ inhibitory

Ach

Cholinederivative

PNS/CNS | v X

NE
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|

PNS/CNS | «w X

1 Catecholamine

S-HT
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GABA

Glycine

Aspartic acid

Glutamicacid

CNS |

Amino acid
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WERAETERE S (E)A BT MEEfz3E » [EF N EA MM ss FI 2055 e
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FIGURE 4-9. Pressures of respiration
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fetr (AL A7 A BRI AL BRI RAT RO EAT 21 # 2 [ - (B)f iy BERIF R A
IEBHFEHER - (D) (E)EMPMMTR R NEPR B AL ~ BEEERR - UK ERE Z ER AR
% o HEPRIGR BLS B RS R/ NIERE - BLPRIBRYRIEAR
3z E 2 5 Duration of urination does not change with body size
BREET] ~ BERAT ARV ~ BRTT ~ PRIEREE - 5800 HEHEPR 24 RS ER B8 - BGEE
i 3 kg HEZ2IR A HII I 2 RE TR ALEN VIR BRPR ISR ERAE 2113 Fh 2 [ -
RESENY) B AT RANIR E » PRI A s A EE TR S A sft 2R « W HEFMA2SHI R
{EEHE R Y FLENY) » PRECEFEM Y - M EEE RIS fHE PR MR - 21 P e
AT L ATHVNEIEAA RE M T BT AR - fi ERER T - #UK
HEERTRY o /NEE ~ /NRE_ERTFTEREAE —PPENEE IR - AMEHREE B REE RIS
JEZBG ERY 1/6 (47 0.16 ) ZXJ7iHREE (BLEAIFEIRY 0.13 AHVE ) » B =0 A0
ZCHEPRVER P AU A NPR B ELAR ~ BEEATR » DURIRERE Z IR E(LRR » 2
I B8 (5t BB 22 S AU B LAERT - B0t (M HER Y NP =05k
PRI - PRI HY ELICBEPR AE EARHY 13 RO7AHRR - i — X E = TV EIRAE(EY) & -
PRIECZ S0 - MAFTEPEET T EM AR (MM REE ) BRRIRERY R > T T
FEabnEs - DUEEESLRITEH YA - the urethra increases the gravitational force acting on
urine and therefore, the rate at which urine is expelled from the body. Our model shows that
differences in bladder capacity are offset by differences in flow rate, resulting in a bladder
emptying time that does not change with system size. urination time is highly sensitive to
urethral cross-section. the urethra is critical to the bladder’s ability to empty quickly as the
system is scaled up.
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B2 MR IIRFIRIER R GUREIE - MYIRGI & 1R 2 (A)BE TR IE R 240 (B) IR fiEsR
A EIETTH(C) LA — 05— 0= (D) MR R Ll 1% A BB (E) S A (h i1 2
B0 1L JBR

T H = Head - cephalic hemocoel
\ F = Foot hemocoel

E = Oesophagus

Vm= Visceral mass (hemocoel)
aK = anterior (front) Kidney
pK = posterior (back) Kidney
A =Ampulla Au = Auricle
V = Ventricle

Aa = Aorta anterior

Ap = Aorta posterior

vS = Visceral sinus

fS = Foot sinus

2020 A= AL

EZF (M)

figetr © (B)MURTEERAEE JT 17 - (D)REER. & B EERR A SRS S B - 0 U
BRIV IR  (E)M (42 /= Bl BRER I -
The blood circulation of the apple snail is a typical example of the circulation in a
monocardia: there is only one auricle that receives oxygen rich blood from the lung and the
gills and deoxygenated blood from the kidney. So there is no separated blood circulation for
oxygen rich and deoxygenated blood like in mammals and birds. It's a less efficient system,
but it fulfils the needs of a snail very well.
As the body of a snail does not contain a skeleton to support the extension movements, for
example stretching out a tentacle, snails have to use another way: regulating the blood
pressure in the body parts. In other words: inflating and deflating parts of the body in
combination of muscle contraction to change shape. The regulation of the local blood is
obtained by controlling the input and output of the bloodflow by contracting and relaxing
small muscles that surround the veins.Retracting movements are done by simple muscle
contraction, without the need of fluid transportation.
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margaritifera glochidia)
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BeeRim - M ST EE A - NIEA  FERAF B R EE L

B34 B RalRSEE BBt EFEERN e AZFHEE SR 'Yz
ANZF| S e ar AR AW - (B)REAABRIE SR IT BB SHRIP =0 (HEE
hEEERFEERYNS b Nt —E2E R e T4 75 - (CfER
& 0 AEEEFAERREWIREN > FEEEFTHOKR > ek g /Kb A RAEHE -

BB th S BEUKT R, - (D) fie Ry AL N/ NG R R &2 (RTE E

YIF9) - RGBS —TEEE  KEEY RS PRELE > FNARRSEE - (B)

RAKEFESG > SRV A e ER A B FR AR IR RO > e B A SR T
—1k o B TR ONE SR AT AV 4hEaE Ry $ 71 4) & (glochidia) © fE8L#) > $714)
sl A RER AT - B S g EE L -
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34. 55 72 W (18] A (EETZE AR Sk Rl (A fRast > BRI LA M AREE Rl iy L 7

Outgroup Qutgroup
Mes t h_, Mesonychia %;
~ r
Perissodactyla n Cetacea ‘
Sis ﬂ Khirtharia ”\
: _{:
, !\ Indohyus ”\
S a
Gujaratia ﬁ
s Y —
Diacodexis ﬂ
R t
Ruminantia
Anthracotheres m —
Tylopoda
Cebochoerus “
Hippopotamids ﬂ
Hippopotamids ﬂ
iformes ”
Khirtharia ”. Suiformes
ol o Anthracotheres ”\
Cetacea == Cebochoer ”\

(A)# ] K5 (Hippopotmids) Eis# (Suiformes) & B ibikEf - /KA (R EHEENY - AUE B

—ZR(B)F5 T T\Ek (Mesonychia) Fy&EF(basal group) - {£ a (B Fn KM B 2 fH ez H bt
(C)ab FI{E i AR EEU~ A2 B 2B (D)a BRI i ] AR R/ K ARV B ERH(E)E a

i R H > b RS > FoRHIFFE (Indohyus) ATAE L& LHER A /K i AR TS AL

2020 A= B )=,
EZ  (A)B)(D)(E)
fENT © (C) b EEREPE BRI EEH L8 > M a BER T BB S (E A8 -

fifdeg H (Cetartiodactyla) J&—{lEL & 1 Edui H K i HHE(ES - EEEES—
fioe i Aet s . CEAEIK) ZrEMim H sz - SR ES2T - fddis
O ATHIATHR R o M i R S By 73 S IR Rydl FEf2 28 (Whippomorpha » 4572238
] Cetancodonta {H R k2 ) - RIELTEFE - SR T fint H BV ES A i H 0 BRI 28 -
FERERT) - SRR E 2R U T H R (R H V55 btk 8 I EfefiEy HE1L -

EIHERATE > FrAfEEE (EfE) ZRA 2T - Mk fUS BRI 28 -

B BB e EHYE LB > WIPR T — BB 2B - — R REZ i R B —AYH S
AR » 2 1990 FEAUAT » R E 2 VSR R EIRAERY HUTERE - FUTECH 2
A R LB RN BRI AEY) o BRSO REEREIEERRE > —MRAERE I
Bl H R i R - IR R ETtHSE - B S ESBRIE R e =N R AR B MR
S EE SR [E B - ZAMEEZ RS > EfAIRERE ~ 0T 524058452 - DNA #
{ER4CE: - BRI FEERAFRE AR G A YR R - i Bl iRy e [FITH S B
[eggas H b » RN A Z A& IS SRR o3 B oA B Ry M (BB L YA ST - Bl yEE
s oy ] LAY =2 /K A SR [RITH e A R 7Y 6,000 S mir B Ho A (R RSP 3B T o]

F5 B K EIIE Y 5,400 EE AT BB ILHHE LS - FTFAGERE DNA FPAIHY Y
T > SRR S H th R SRR G IR T > EEEEPEEH (Suina) HYERY)
FNIFEATA 355 H (Ruminantia) - [F]f > 2001 SEH RAVESE(EG - WEURFEIHY
BT RESSTE_E B HAHAT - SRR nl R RN B H - &y THEH A
K peistasE b ERYRE R - DRI H R T i isEe - I BRIy TR G Rt H B
R H ST i H AV RIS fFRdEU 2 ai H - (Cetancodonta)
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35. ¥ 2 7747 (exaptation) B 553 He— ([ MARTE B LAL RO BRI T AL » BIRIARDIREN A HHIE -
sEE LA N AR aE i R R IEAY 2291 2 (A)SE YRR (plastron)(B) & AV (C)BE B HY R
LU(D) B2 &Y (E) 5 e SHrY s

2020 4= B4,

EZE  (A)B)

AT © PR EIE BRI EATE LR — S HIGT - PR T R EmE(EE R

EEEATIEEISHEEENRAY o S—(EFFRE FEA R - B Eb R
[ AR A ENYRVAT - (BRI RS R A Ry 1 — B R SRS A R SR E I T IAI 8
BE— - SENEIRANERER O > ME s & A E - (HFEE IR
EEITESEEER > IFF B SR EE KRR > WHEILREENINEE - — Gl
Bl eF B R EbmR - (HEEEMEZAEE » & E R S EARIGHE
B - SEREHAEEIEMZR - B i s eEm e s > FRdE (Odontochelys
semitestacea ) > Y5 F5E 2l AR - (HAIER EHIANE - B EEMERIVHEERHGES
FeH - (COES EMGRSAIZEEM R T EERRMEAR - E8RAVELS T
B GRE TR A R E e STk A [E AF - 10 ELAESw B EIRER o RUR B AL/ DDA
e LE ZEHE Y > B RAURESUAE H YA H Y BRET N R R ERYE4R o ROET RIS
GRESTE T MIEE S EURETHITE R BB B AN A S BT FIER LS 1 43 F 2K -
RIER D TIR SRS RS S - BRI A L e B Dk R afie » e —
TR E o
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36. LA AN BB sy R EC B IR 2 (A)1-3C B f(B)2-#3F(C)3- s (D)4- 4 &
(E)5-mi 08

I. HOLOBLASTIC

A. Isolecithal .
1. Radial o o n
Echinoderms, amphioxus

2. Spiral
Annelids, molluscs,
flatworms

3. Bilateral
Tunicates

4. Rotational '
Mammals, nematodes » B — —

B. Mesolecithal
Radial
Amphibians

2020 4 L9
EF L (A)B)D)E)
BT - (C) R & 2B TASE -

lﬂowamnc(wmmmmm)
L w 21
e R

2. Spiral

3. Bilateral

4. Rotational

Mammals, nematodes

11. MEROBLASTIC (INCOMPLETE CLEAVAGE)

A. Telolecithal :
{Dense yolk throughout most of cell)

1. Bilateral
Cephalopod molluscs:

B. Centrolecithal
{Yolk in center of egg)

Superficial
Most insects

2020 4 B E-34



37.1%—E% DNA DL 90°CHIZL 5 7y {HE M1% - FHRME MR ECaE S - RN YIRe e
By TEHE 2 (A)DNA EERHERZU(double strand break)(B) &£ DNA HiE %L & (reannealing) i 1&
JR AT (C)DNA PRI EEFRE AT Fic 5 1 R A V1 TR A T2 (D) DNA 4= R i i (supercoil ) (E)DNA
Pt i AL B 2O 2f (mismatch)
2020 4= HyJ5R
g N (9)
FEAT @ L By BERRAERE 2270 ( Single-strand conformation polymorphism, SSCP) FIfE:E o 4
SR PCR HEYME R [N EDNASEME: (denature ) PREFEE /K I (i EL A BE B4
AREETIEHE (renature) - B A EA—EZZHIGERENEER: DNA 73 o #EE(C)

SSCP
Non-mutant DNA (N) Mutant DNA (M)
¢ Denature ¢
i — T
Sabura ¥ ot $
Slh L L =5 SE
N >
Non-denaturing
gel electrophoresis
N M
K RAHDNA THDNA
i’-ﬁi@fﬁé‘hﬁxilb https://www.nature.com/articles/nprot.2006.485

38. NHIRHES RNA F1 DNA & & M aysct{a] & I-HE 2 (AEMIERVEREE ~ RNA X DNA 128
(B)RNA 1y4H i H A PRIEZEIE [ DNA R & E (CE M A RNA §22 DNA Z/E 1k
(protonized) i A& E (D)RNA Friy Tl s i Hin: DNA 15 E (E)RNA K DNA #i ek 14
YrE A 9l R TR W B RS E

2020 4= B

EZ T (A)D)

fENT ¢ (CEMIE MK DNA #: RNA Z/E 1k - (E)RNA 1E5563 MR g #K# -

RNA TElgtHIRE T A MEENIR S » B2 gE A FEmIEN - HFEEE RNA 2 576k
By OH R sz R4 7208 (OH) A B i Rl plohilie — Besi B n s mEn 24 TRk 27
3’-cyclic monophosphate derivativ » Ff LA T4 PH ER2EEZEN T HEHZ —  F
R PR g PR - DNA CREFFAZKAEF - RNA RICREF A HEAH sl 58— IR WAt
Z[E] o MERRMERE T > fin DNA #7871k - REET A BCEE#EEF 210
RNA A RFFA R B 2 7KAHH -

- 0-p=0 (3) BT R ATMPERTMP) & B

o
CH, O._ [Base,

dUDP o
o TN %

N dTMPA &

o’P\\o oo Pi gN iﬂ HN/ N C-CH,
H b
SNZ T NENFH FH )3\ H
oH NHJ 0/ k \ L F;l,ﬁﬁs 20/ N7
(:“2/0‘\’?"“‘: dR-5-P FH, ‘T‘T’ dh_S'_P
NG ”/}3 NADP* NADPH+H*
. A Lellg dump dTMP
g"«/‘) Base,
N e W
o dTMP dTDP dTTP
n &Cox(2000) Lehninger Principles of Biochemistry(3e) p.176 ATP ADP ATP ADP
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https://www.google.com.tw/url?sa=i&url=https://slidesplayer.com/slide/14701303/&psig=AOvVaw21Yv2YkMPMY-4eF4ToR9m1&ust=1573574267894000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCLC7jo_D4uUCFQAAAAAdAAAAABAU

39. 5 —1fk T g EL4HE B 77 b Ry 28% 0T ER: DNA » DIHE r— R RSl iEign e RNA - AIlZZ RNA
EEYIF G lnEAH B 7 LAY = T REE Ayl 2 (A)8%(B)16%(C)22%(D)72%(E)44%
2020 4 B
&% (B)
fiEEffr - DNA [ini s A=T=28% > HIl G=C=22% - {E&5%H —fk DNA i —fG4 5 AC B TC
4Pk > EATHEEREA > A G BT GAIELG Ryf e Fy 22%*2=44% » H%(E) -
40.3% B 58 1 (O Ry M E T D) & — A B EUHE R T » BURIRREZ AT id
ACAHIES LAY SR B M - SRR AR HIISE T o DU TRt 2 PR R (DL
& VB PR M B2V 2 (A 228 BE (B)H<E A9E (C)F—AUMEPR i (D)= T fH5E
FEIE (B) ARV SA PR RE BT 32
2020 2k B
&% (A)B)D)
fEEhT + (C)E—BUMEFRIERIR B RIE R SN E RN DI g IR SRS 2 T p
4HRE | - BEERE RN E - (EYEEVEMERIEI R 2 — M E S e Es - TEERA
RIZRGKRE  BEERANELIZHREYENE BT - SRS eI RIS
> Mg HEME P eEkEN G 456 PR EE G (R MERE 5 [REMmERE -
BREEOERNEZEIMERT] « RIGEMEEEZSENER AT SeR B NER
=212 (&4 (post-translational modifications, PTMs) fidEA4EFFHA YRR » B4
HeBIP ORIy AR LAHE (amyloid fibril ) - 78 4R $ERRFR VI A & 8 20 B TIRERY
Bk ERIERERN o BE S iR IR R RNV R S 2L EBE -
EARVE ~ F T HEIE ~ HR AL SOEAE F SRR o [HT T EEBEnE
HIPE R R Bt S SO RS o TERRBRY IR S 4T &7 23R amyloid polypeptide (islet
amyloid polypeptide, IAPP) ZE5 - It IAPP {EIEHEAVE M N EIRHEEZ (insulin) —E
gyl (EEBIEy 1:100) sRFEFZEMAE - #HEETR - IAPP wiFiEaR B HE2Em 7X » DUREE
MR S HIEN - BRI RERIE - & |APP & 134 A I H RIS S & ik ik
HE S AARAHREE - M PR35 4 - BRIR L HBURE IAPP HEFERT - B
B4Rt S E ek D i 2 AR M PRI AR

=] Denatured 5. __ itammatin

-
B,
Free energy state (D) - ‘ [ §
ey p S
_— [pfaiﬂﬁﬁg g NP fibril € (ff}»j z
/ "&'\‘ ™\ L IAPP oligomer " ,‘}/1//'- ‘ // Activation of =
/£l : e Membrane AR ~ inflammasome |
/’/ T'ﬁg\é\“? \ VBl 4 Zf;n'f;m e IATE permeabilization 7.1771({52”0\ g : 1 E)
DICIHTL ! '
“/ 1.6‘%&;714 \ State (| & | ) ? IL-1B Secretion
/ o \ Ay :
[ Lé‘- N Do g0
| UPS defect
A | |
‘ k. '\ | + Plasma membrane leakage Elevated level of h-IAPP
\ PN | Endoplasmic reticulum stress  * Elevated cytosolic Caz* & ub
\ A | Lo « Hyper-activation of Calpain ub J w
\ / u
/ Mitochondrial dysfunction “b/’ e 73
23> “substrate l “substrate
= § l NS + Accumulstion of polyubluftinated
——— | \ L proteins
/ « Apoptosis
h . | \ ﬁ « Mitochondrial damage
Bk ENative state (N) ‘ mﬁ RRIE | e
o « Loss of membrane potential
BEESBAREEL | | KIREEI0MRE e gsion ot o0
\ | * :I‘?Plfc;'"a““" chion = Autophagy dysregulation
. / * Elevated expression of X5
Partially unfolded forms (PUFs) ~ \ o St == « Accumulation of autophagosomes
\ & J A f polyubiquitinated
\ " " 5 Autophagosome | pro
— | ....... %I‘% « Accumulation o
I’ + gt @>e ) s

Lysosome
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A1k 4R RS AR S e - R A E S AR AU )T « BB R DA N UREE (S S ME & (hr 4%
AaNEE A 2 (AERR(E H (BB 1838 (C) s R (L(D) EEH E G EU(E)ATP GEYL

2020 4= B4,

&2 ¢ (B)(C)(D)(E)

fEEff  (AERRTE S AENAIRE - (D) ATEA B CHY DNA FIfZiEE - akERE -

b

HERER S EEEEEEAM

& ZEESRALRNERRS
@ IEIFRLAINZ fE
SiEihEESEIE
SMEESHR

| OEIEE

*HEREE

@ LR IRIRR fE
@ EE{LMNIEE

PO KISRHSELES
SELESHN
SHTAEESHY
O ERRER
KIFRRE AN R

KIFRREAER
S ET{B/EE
@ SEAEREHERIE |

‘ = FUERBSEATIRANDNA

42 LU NERIRIAEY > THIT L (7B R IERERY 2 (A)RGREEE R 2 2 (E B (B) IR 22
L form(C)R& 5l R Z B2 L form(D) £ EMXMEIX R K 25 8 7 T e 02 iE (B) A e M HE R R
REZNAH

2020 A B

&2 (M)

fiEet © (B)EESIAZ & D form - (D)DNA 2K 22 erY - N L&l f D-4U - (E)f~

BENIHERG B R 2 2 IEAY -

A R T R A A
O§C/ H OQC/ H (a) BDNA (b) ADNA (c) ZDNA
I I .
H—C*-OH HO—C'ZZ—H B ooese > | -,
HO—C*H H—C>OH . = -~ : ”
I 4 | 4 H-?—on HOw=C i
HO_Cs—H H_CI:S_OH CH,0H (l’:ngou
H—(IJ—OH HO—(lJ— g0 o0
CH,OH CH,OH i Ho=t~H
CHOH CH,OH
D-Galactose L-Galactose D-Glyceraldehyde L-Glyceraldehyde

AR BENEYIRE N H BRI AER e 2 A B8R R - HrpaE SRR > Ak T IE
= Ccis) > ZLHEE (oleic acid » B2 BlE-9- &1 /\FE ) o 52 W {E B 2% (R B 5
R g B ESLltE > Wnafifdi% (linoleic acid » B2 flIH-9, 12 - —f&+/\l% ) > 12 &
RAEVIERAEIES - ZEEE A BrEzL - MR FEYIEREREHE T A > FEHEH=
e H HbEt o ge & SRR T > P4 E R aBEI N A & LRy H Il - =FR5RE
HANE-9- )t Tl B R (trans) B > N4 MBS (yogurt) Ei&H K-
11-%%-+/\#% (vaccenic acid ) - 5542 BAfsRGE & /D & YR e - E i 80
% FyllF-9-K2—11-—"}&-+/\l#% (rumenicacid ) - HIEFEEYWEER R » W—fEFFH
e AR E RS - FEEKTIIERE & H B RS -

2020 4 Yt EUE-37
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https://www.google.com.tw/url?sa=i&url=https://scitechvista.nat.gov.tw/c/sWdH.htm&psig=AOvVaw0DTlR5plxzBxVnSkvCL6jc&ust=1573577276965000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCLj8_qfO4uUCFQAAAAAdAAAAABAD

43.757T 1856 = 1863 fFfH] » R LA L AT » AT AR S E B o B TR
B EATEAN DUNMer# By B S RS it T A B R thrvE #0 AR ? (A)EL e
{#(independent assortment )(B) £} £ & {# (maternal inheritance)(C) 47 B3 (segregation) (D)L &5
PE7Z i (codominance) (E) £ A % 45 M (pleiotrophy)
2020 4= ELATJER
EHZE T (AC)
it -
ZEMEEEE
TEMER -
> S EEE
2. FTEFEST -
DB EE
A4 T B TR S AT E LAY - RN Y Eoe 2R - EELHAE 135X10°
&AL - HAlE HMEY I EEFEIE HEAY) - AT EFTR - BT eI 2 A
T EES - BRI LT R T AL E 7~ L RS AR e 2 IR 7 (A)SZRE N XA 10 {EEE
B (B)E ki YA FH AL A 5 (AL fG (C) I A G/ M TR 4R 0 R B 10 {2
&h(D)SZIRRE AL 15 (R ERE)S HREORRERER

euchromatin

o Q0 heterochromatin

Il centromere core

oo 5 SrDNA

45 SrDNA/NOR

-4 polymorphic
chromosome marker

2020 Az B

&2 (A(B)D)E)

ittt - (A)(B) (BB 2 HYFE AR AIIN AR 25 A 5 (EAE G EZ REE IR A 10 (EAL G -
FEAMZA —(EfE AR ez Z B AT LIIEA 15 (E s (C) A i EE UL
(EACRE R 2 (EE4E > TP 20 (EE4E -

chri 142 (5.0 148 380MB
chr2 @ :0 D 147 25.2MB
chr3 93 @ 137 27.0MB
chra @ s D 13.5 258 MB
chrs 1.4 (47 144 302 MB

2020 A FE )t EUE-38



A5 T RSB TR RN HaERERN - ST EEN > EeETEREME - HiE
A 4k 0 G A s O BV 4 i 2B VAR PO N EE AR st A&k o fE B - R
THIE RIS A ARG - A ERE 2 (A)REH B3R EHI(B)FTEHIE T2 iy
(C)FTSHVIE TR EIERE > & TRIIS B A S B g AE L A 3 © 1(D)Fr S IViE &
RIERE > &K E & ATERsrEfE FEEEME LA 1 3E)FEMIE T REUEN > KER
BTk O TR ETERR - F B3R RIS Flak 1

2020 4= B4,

&2 1 (B)(D)(E)

T © EARRE MR LB HREEEARIE - MrivE e ERY - EE(CHY I
HIEES ATk AV A= A ARREAI R RS Y N AR g (R e HER 6 - IS R T 3R 14k
fEF o (A)RENEREEOEHR - (CFTfSIVEFREMERN - K& E D
HHE o

46.RNA FF5llH AUCG MU FREFTAEE - F—F R i@z - PyIEiE S tnikrE s
33U {EARAS YRR S —(E BT — (B TR e R — TSR AR - L TER
HATTNFRATR - B0 - UAA BEEEFREE SR A% Leucine(Leu) - RFEEZAE AR
TR - 1EfERE A B8 85 /8 oy BIS-EREIHT RNA 51> DU A B L % Ry R -
[ IEHE ?

(BRI EEA 5°-... AUGGGAACUAAA......CAGGAACCC-3’
PRSI ELR 5°-.. . AUGGGAAAUAAA...... CAGGUACCC-3’

First Second base Third
base u @ AN G base

Phe Ser Tyr Cys U
U Phe Ser Twyr Cys C
Leu Ser Stop Stop A
Leu Ser Stop Trp (&
Leu Pro His Are o
C Leu Pro His Arg C
Leu Pro Gln Arg A
Leu Pro Gln Are G
Ile Thr Asn Ser U
A Ile Thr Asn Ser C
Ile Thr Lvs Arg LN
Met Thr Lyvs Arg G
Val Ala Asp Gly U
e Val Ala Asp Gly C
Val Ala Glu Gly A
Val Ala Glu Gly G

(MFFHILL 5B A 92 5 1\ B8 (point mutation) (B) IE3 A 511285 —(B4411 7 (stop
codon) M S IE LRI (CEm AR S1Ici AT S EREHEMa o Thr 508 B Lys /Y22(D)
FEH7 NP B T SR A Glu B0 By Val FrIZe 8 E) e mT S B hERS 22

(frameshift mutation)

2020 A B )EAEUE-39



2020 4 FEA)E,

E%E 1 (A)(D)

fEFT 1 ACUDThr » AAUDAsn - GAADGIu » GUAVal - (B)IE A5t R —(E4% 1k
+(stop codon) i Bl B H AL RIERS o (C)IENm A P81 m S B fe ALl Fh Thr fe& 5y
Asn {288 o (E)ILEER A 2R B HERS 2€ 8 (frameshift mutation)

3 F_=E®BE
U c A G

uuu] ucuU - UAU-Tyy | UGU-cys v

b FREE) | yoC e | UAC-(BRRM) | yGoJCRRER)

UUALeu UCA (MBI | o au8romz| UGA S@ls | A

UUG-(BRM | oG- UAG# @iz | UGG T =
= () =
cuu ccu CAU- i | CGU- U 55
- ¢ |CUC ey CCC |pro CAC- &R oG |, C =
= CUA |BEM) | ccp |(MBM) | cap- . | CGa (MEE) [ =
= CUG- CCG - CAG - (HEEE) GG - g | &
i AUU ACU AAU] AGU U fe:
B . |Avc fle | ACC (RNENE) AGC—J‘“.) c E
-~ AUA, ACA |BHEND) | AAA— . | AGA- AR A -~
5' AUG (FatkmM) | ACG- AAG - (REREH) | 5 ;| (PARREE) G 3

CHTET

e GUU GCU - GAU- Ay | GGU U B

GUC |val GCC |ola | GAC-FNEM GG | C

G lgua (em | Goa (umm) GM:]cm GGA |(HEM) | |

G GCG- GAG- (MEM) | GGG G

2020 A= B ATJsAERE-40



47. N HERAEDRZL ERSHIAL - {715 R 2 (A) IR MHIEIRVER R » B AT RER A S AR AV A [ 5
U R(B)TEA 45157 2405 2L (C)ERE s 24 | YR > 1T G (D) ERE U 24 1 B -
eI B ()R 24 1 AR > A TP i AR

2020 4= B4,

&% (A)D)

it © (BMEA %N - A FRNRIYEEE R o (OIS | BRI » BT - (E){E

BET R | SERENRIL RS s - 1 BN RS T h e AR E AR e
Fe A R EfpE A o
BEY S 7 MR o By Iy 3L — P B RO oy 3 B
BE T S E—TEEL
AIEA © OKBE ~ fRAOBK
QIR g ERISE R LR RGETE R —(EA 88
Ofrer (ERICREHC Y > S IUEE - JeOiEn e I i)
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