L AR ERALIERRZ S 1(formyl peptide receptor 1, FPRI)AYRAL - Aol Z IEME ? (A)r 25 fd
FER M A Bk (granulocyte) A Z2 1 (B) & —F8E 22 K & HH 45 H (multipass membrane protein)(C) £y
—1# G EH 2 #G(G protein-coupled receptor)(D)FACAG(ligand) T A B A SIHL SR AGHY FH
FRALRERK(B) B b8 & 5 | #E0& cho: (1 I Bk (neutrophilis) Y 25 57 {F F (degranulation)
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FHERCHEIRZHG 1 2 G BB SZH5(G protein-coupled receptor)iy—Fi » FIE 114
I ERFR Y FPR1 ELHERABRERR(N-formyl peptide)4fi &% G & H'E Bl Z Ao &b
AETMBARL N IFAHRE N SR RS » (EfEE R T mEREAL o 41 B CHEREER 47
F B A CHE R P By A BEE v 1 sk A 2 A PR F B (respiratory burst) ~ ZS 45T (L
(degranulation) L K2 #5{E 1 ] (chemotaxis) * ££ A\ 85+ FPR ZAGHK I A 7B =351 73l &y
FPR1 - FPR2 ~ FPR3 < FPR2 84 FPR3 49 A B CHERK 2 /% - FPR2 S Ry JS FRBR L HE
AE=ZHE 1(FPR-like receptor 1,FPRL-1)> FPR3 HIff f28E FHEEA LHERL < # 2(FPRL-2)-FPR1
AL BEARZ AR ~ 22 1E8% A ER(PMN) DL R FCGARET ZE4iRE 5 1f0 FPR2 RIFFAE S A4
A ~ Fififattife ~ R Ratinel ~ TORRERER ~ 2 IA% Bk R B diff - P g e (9 i Bk
S FPRI R FPR2 o #4275 o FHEREAEARSZ AR (FPR 1) 2 BEAAE 35 3¢ ~ e fE 38 AR RN
HEA > [FIF. FPRI {EEF 2t Aa KREXRH -
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o
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2 AR T EAHBAH A ERRMHCO)HIRL - T EHE 7 (A)E—TEESE (transmembrane) & [
(B) A 2 RHTRESE T 4R HAS(T cell receptor, TCR)HEH(C)J/2—TH B Fefeait oy (self
recognition) - fir > AT A\ SHAHREAYZR I (D)MHC 1 RFHAE A ZE 42 AV P E RREG BN T 41
(helper T cell) » {HHKE5IR4MRZL(E)E4HRERE MHC 11 2R TURSGAHES T 400
(cytotoxic T lymphocyte, CTL) » PAjE{E CTL H#% A % EAVAHAE

2025 4= A B Gadi

ZEZFE * (A)B)D) or (B)(D)

gt (O —TE B F W 77+ (self recognition) » fi7 A A X AHAEAYZR I - (E)JE4HALFE MHC I

SRR DR TR T 4 (cytotoxic T lymphocyte, CTL) » PUE{L CTL Fa AR
AR -

NEH T B HBHESE RN S N O b FEHE AN ERVERTEE - 778l 5
A~ C~ B~ D MHC EERZET B =(E508F > 7 AldmiEd =8+ - MHC T+ ~
MHC II #53+ ~ MHC I 55 F - 55—J5 MHC FrIRAHAN A0 2 A= 0V & B8 (I #E
FEG VAR EAREED) - AL EER TR AR 5 55 )0 MHC FREEAHAY
= AR NRM:E E B (G E e e RS » A EUR E AN 55 =38 MHC
F AT AR B B R AR A AR - ABE MHC FERIE ALY 6 5EeTasiuE (1 6p22.1 7]
6p21.3) » FHAELE 224 {EEA - E5Hk 360 E{Eap A EAHE - B — ARV EH VAR
£ > = HATCA NS e P ERE RS e BHR RS ENEE 85" A
RSNV LGS ) 275 -

Difference Between MHC Class | & MHC Class Il

=

Class 11 Molecule
Peptide-Binding
Cleft

e — @
E BEABAE =4

=
D ERITUER

e s (™)
- -3 |z=am

FADIEVE -
NI B 1 E AN 4 (major histocompatibility complex, MHC)IYRAIL » {12
IEHE 2 (A)SE =851 E RS ELHEG 240 (B)F— Moy 1 EZ LT A A %A
AR (C)2s B IRl E AV S A MR BAE 9P RV G ROR (D)EIRE § - &
VB AR BRI 7 Pere B s Aoy T45 & (BE) PR S BRANREAE DASE — A1y T
DR 234G T iBh4HAE (helper T cell) [2024 ZEE I > (A)B)E)Z(A)B)D)(E)]



3. G 2R A DUZ A T4 B AR P Y R B e 0 2R P LR H TR AR & » B BT R RIm Y HHY
AT R DAE Rbi AR Z2AF I AVERAY 2 (A)AHAfEE (cell wall)(B) =086 (centrosome)(C)4HAR AR
(cell membrane)(D)DNA 2= & if(DNA polymerase)(E)30S #Z S 2K BT (riosome subunit)

2025 A4: A B GalE

EE T (A)C)D)E)

figetfr - (B AHAE A fi L S (centrosome) © — ey o HULMHE R R AR B YIHY E A 4HAE

1:[:! o

SREFISE (55) MER RS i

4 % Cell wall synthesis
;[D*J"‘mﬂﬂiﬂjﬁz * B-lactams * Carbapenems Folate synthesis m*uﬁ@
® Penicillins * Monobactams | * Sulfonamides .
|° Cephalosporins” Glycopeptides | e Trimethoprim ﬁ;ﬁi
: ]
Nucleic acid | "%, % 2 F 583 ANFF B EFFE S S & F #
synthesis Yy g~
* DNA gyrase ‘w4
* Quinolones , ¥,
1 PPOOC0CC mRNA-SEoP> Pepide (PABAX DHF X THF J

B3 L ) ng.us

E‘Jﬁi? ‘ RNA polymerase 4
s * Rifamycins varww e et e
N LS ETETEEL & T synthesis
: 50S subunit 30S subunit
:Fﬁﬁmﬂﬂﬂﬁ Cell membrane ;[I]*IJE Eg * Macrolides * Aminoglycosides
m . & .
disrupters ﬂ:}ﬁi |» Oxazolidinones | * Tetracyclines
I)Jﬁ‘é * Polymyxins | a * Chloramphenicol
BEFKE: Nature Rev Drug Dis. 2015;14:821-32.
A
— PR R RSEEAENHIAE - B NEREE - TYIEHE RS bRE

EPUERIERIRTERE ? (A)AIEEE(B) X HERR(C)RI LR AZ(D)DNA EEUEFE(E) (UH#F
2 12006 =BG - (A)B)(E)]



4 A5 BRI 22 T (meiosis T ATEIZEERAIIE » 911 EHE 2 (A)RZBLERIR(B) ATRE 49 24(C)
S BT D) A OB N TR R R S S RS — RS B

2025 4B B S3iE

%2 ¢ (A)XB)D)(E) or (B)D)(E)

AT © RS2 Ti(meiosis I I TUIRE: -

B
S ATRIATRBLDIRE ARG - FHIFIEIERE ? (A ZEERATEETE(B) TN AR (C) B E
H0(D)TE AN TR (B AR A LI RE AT

2025 4 B, B G

EH%  (B)OD)E)

BT © (AYERA TR L EMNS -
BB ST DA AT © eRFAIBAT S A0 - (RAB IR - 4T
PN T IR - SURE DR DU S B O B SR 5 -
BREAE - B - BEEATE LR - B RRAIRTT S - SRR RS AL
R MM e B

B

6 TR B ARINRETRGIL - THIE TEHE 7 (A)AIIAB(B)AHA 5 24O R 3 4 (D) B

W EUERFATII R

2025 AL EHE, B 55U

EHE  (ABYONE)

WEHT © (DYBnBATHERE - 4NN B 2R 1 T T TR -
BB R AL G TRV - RS2 ~ RSB S S A PP T T
FI - T BB SR % BN AE ) - 40 ¢ PRI o AR B RS e i
FEANY A o 5050 RIAHA S Pt S A B 2R I R AEA e - 4
BB R S G T IR 45 5 FE £ Bk (S UBRRTEBES ~ B8 T A8 - e
B2 AR 20 e R S5 TET LT BRSO« S350 » AEREAAt e 4T 2 2
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TIEAEETYEEIEFMNMEYINE - TR B T A R R IR 1 — S ER(YCOg » T
FIR—E A I MR E A SR L E Y B i T HIRAY ? KB 5K 2 (R AB VAU E 5 A
TERLE 7 (A)ATP 5t PR (B Wi E HHEE(3-PGA) i Hi R (C) b e H IR (G3-P) i St BR(D)
R Z BBV SRR IR TR P S (B) 28 K Z AR AB V)N [RH R4 B U PR =

2025 4= FEEH B Gl

EFE T (B)E)

fERT © (BE)EMEMINUATEC - Bt R0 BLATHLIE - [EfE -

Cc0o2
Cth0-® \
C=0 COOH CIZHao-
I i I
H_$_°“ RuBisCO Hv~C,"0H + H—CI-"OH
he=Gron cu,p—@ COOH
cw,0-P) Seg
Ribulose-1,5-bisphosphate 3-Phosphoglycerate
(RuBP) (3-PGA)

mmm/-\ R

3P0 606-P 6 6-0-O-P

RuBP 'a‘] aphosphoglycerate p\/ g,
3ADP + 3P | iﬁﬂ 6 ATP o
3 ATP 3N 2 s+ or| P |

B T

30-0:-0-9

6 NADP* + 6 H*
5G3P

R hEE &

1 G;p = wip- Glucose, fructose
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SAEYI T FE AR BRI U I S B E R YIRS - T YIRS IERE 2 (A) TIEERRT
1R - RIS AR 5 DR B B A RE R WSOR FH (BB AR 0w A1 FH s -89 700 » DABEF3C
Ay 7 HE S A =0y E A (C) & B T A1 AR ST A A i P &l - [FEAs f'E 7 MiS (apoplast)
A E (D) FEREHY =& B dn i fy T BhEEn(B) S e MR B0 ) R Bk - EE e R E
BoYE

2025 A BAE B Gl

EE  (B)CO)(D)

T« (A)TIEERRAE - M TEh SRR - RIS S DR

(B)&% F 2 DA B -7 RS Mg BB UYL -

RAREHIR ORI A -

KQ
Ca
+
NH,
Negative soll Hydrogen ions Mineral ions
articles hold replace mineral can be —
P i . P . Cell wall
positive mineral jons. leached >
ions away.

TEYIAE R 143 NOsEil NHa "I > 28 H B —EAY NO; H#7# 25 (1 (nitrate
transporter, NRT)&1 NH,4 8 # 2 [ (ammonium transporter, AMT) o [fi/E T3 » FHH
FeEny = EEEES - BT DAEY) T B e Ui B B A B TE Ry EU -
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55 9-10 FyeEdH

TELEA R KAE PR B T 0V E IR K EnyeEs - DA AR KRS 4 £ Bl
#rZ [ERYRE AR o UKREEF A RI(WT) ~ 28885 (jaz1 0-1~jaz10-4) Rkt - (£ R 2R
60 RIEITINRAINVEZZ(FH ~ 2) » W TR /KRR R E DNV AEYI () © Britb 2
A KFERZ 70 KEL 77 KIS » 37 BPH {E/KF8E R EAVELH » 73Rl T ~ JKFoR s WSS
110 RUTERT » FHEELKEIERC) © JAZ10 ERA R S EIRey S E
WT ; B A RUPedaH
jazl0-1 and jaz10-2 : 2 JAZ10 & /& 52545 58 (Premature stop codon)HyZE 58
jazl0-3 and jazl10-4 : & JAZ10 fEf%(frameshift mutation)ZE &1k
BPH : DUKRS R B YRR
0eFJ10-2 and 0eFJ10-3 : EAE 228 (frameshift)J4Z10 R R BRI K
B Z~CH/ NEF R a b~ o (RERGFET TG R FRAREREREAEEEES - HEE
REAEFHE AR -
TERGZES © Ry—TEELNZEE » IR =AUBEBUERZ T e e A BCIBR g R -
R T EEERAVAE R - [ T 9-10 ¢
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9. F# jaz10-1 ¥ jaz10-3 FERRAVECIL » T FIMeI & IERE ? (A)ZEEAV4E R itE bk S s B —
FE(B) jaz10-3 ZEE Y45 B AT DUE HE /KRS 2E 8 (C) jaz10-3 ZE88 45 LB A G Y 52 22 RE (D)
Jjaz10-3 ZEENEE R AT DUIR E /KR AR £ (B) jaz10-3 HYZE8 ] DIRH T TRE B

2025 4= A B Gt

EFE + (B)D)E)

AT (A) jazl0-3 ZEBNEE SIS AR & RS - (C) jaz10-3 ZEEAVEE REHIBE o B H

7 -
W EEAH A frameshift mutation in JAZ10 resolves the growth versus defense dilemma in
rice °

THERS e | ER B MIBREI AL T - 2 B A PR IR R Y 7 =GE A -
WARERERS 228508 (jaz 1 0-3 1 jazl 0-4)ZFI0 A LLHAth 2E S48 A1 B 4 BUAE P 5 i i 5 2 14 A
RN - IBERAE AT 5 thoe S Th A A AV EY &5 B (FT10) 5 [RERY » FI10 FI7KHH



DELLA EH(SLR) GAEIER » fEMRER 1 A= R AHRBE RSN (40 PIL16)2eH2 i /KA

HAERRETT s 55— J71H » FI10 Z2 R LUNI FBK16 &0 G AEIER - fEMHIgS 1 FBK16 %f
PAL A HIIERE - (H/KREE L 2 HIARE ZAGE S HERERTHT: - JAZ10 fE/ETRE:
RECHRF RN ANE LG 40 £%) - ARIZEEREHE A 2D KEH R AL E5RA1E - 1
7N T KRE 15 fE JAZ BSRAFAELDRETCER © JAZ (Jasmonate ZIM-domain) & H /2 AHY) 1

— R B A RN T A R AE ) rE T (4rabidopsis thaliana) T 7T TE - JAZ
EAGREEE ZIM ~ Jas NI NT ={E{R<FabREE -
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FADERE
10.5Ff jaz10-1 B2 jaz10-3 ZEEEE LAY HEN] » NHIAE IERE ? (A) jaz10-1 ZEEGER AT DIEA S
1Y JAZ EFE H'E (B) jaz10-3 Zes4E o L4 2 RV JAZ FEHE(C) jaz10-3 ZEE4E Al HE
FELE R B JAZ ZTEHE (D) jaz10-3 Ze88 45 B nTRERE AR F BRI JAZ B H'E > v DI85
FHRAME B 455 (E) jaz10-1 28845 R AT E A TAZ & E T BN E B E
2025 4= BLAEEA B Gk
EZE  (B)(O)(D)
fEMNT © (A)jazl0-1 and jaz10-2 : 52 JAZ10 ZEHE 75 12 F 45 5 (Premature stop codon)HyZE 5
B TN G ELS 2R JAZ EEH'E - (B) jaz10-3 ZE84E R FTE L JAZ & H'E Al B
e HRANE L ELEE -

JAZ 1 20 52 126 152 200 226 256

l NT - ZIM Jas
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1LEEZ RTINS - N TR B8BH(Artificial Light at Night, ALAN) EL 5 Ry 2Bk 4= BB B HY
HHERNZRY — - ANEHRAG B2 EEYRAEBER A RIRGE - Br A B EEY)
SV S - BEBYIENCEIER - BRI EAME ) < Fr 55 5
Bl - ARIEYIEEE AR EHYINRE R M (phenotypic plasticity) » A8 5 885 Hh# fEFRET
b TASHAE ) AT B R B N TR el BB Ry R 2 (BB FE M (b - B R B 5 e L
AR TR E IREAEHEY I R B 2 B IR TR 7 (A) ARTEYIE A TR IRy
[ ERE SN ARAEY) - E3 B AMRIEYIRVINREI T SEMS - BESE AT CER R T e
AR ST (B A AR E IR A B 2R D RO IR A » Fiv (ORI il ik & BT 0T
G EEHR R N Rk & v AR R D R A O (O e 2 N LR HE IR EryiRg 4
AHrtE ] gedCEmEE M E L - R E O CEIERE - DU ARTEY) Z RSS2
S (Bt e R R IR B H SRR 5(D) A\ AR IR & (5 — 28 ARAE Y AR B
BRI EUEAL - [Em IR EMAVERERE TT - BiE RG34 A H R AR BRI U R
FAHLEIER T E) AN TEERF T EERRITIE R e AREYNRFHEIN HAE
SE R &R REAE A O N A RO E] H EEY)
2025 A= BAEH B Galid
EZE (A
fietfr © (BYR LAEYIHOSaH Y B N gk - AR 2 oS - (B A S E YO Ry
KHERMERTT - (D) AREVE TR ARSIV A 14 (phenotypic plasticity) » A&
FOEHEERETEL - (B) ATRE IR A e EE A T E & R & F A EY | E Y
0 R Ry iE e R EREETE A TORE T E ARG E HAEHEY) e st g iniEe
MR eI R - EREH e EaaEE R -
RHIEIZZSETIE R IS K2 % Tl - B I RA SR EY IR R g %
A IERE FIER § ALAN W A[gEis iREIREESF R A TR AR R 2R I HHEEYIE &
TRy D EEEYIB R BEE RS - £BEAER MR A TERATIR R
S K AT YR BT B 1T RS il AT MR R SR s B AR A
VIRV ER © P RERIZEREEEE - "READURT S ELE &1 0 KA
1T Ry« BRAEE B (EF s A LED B8 - 1 6 {5 A R ER ST iR B A HIFE Y%
i EL e AFAG IO - MF R ¥HIRAHAY 554D 6 (8 B AR R R ORI IRRR - B UJEIZE 21 Tl
EAEYIRELL SARRA I H - B H Rl H i as - L RO CAE YRz B s
T HREREYIN G ENREL - BB EYYREN A M ARTER - A EYISEs
T Nk - ALEAIE 2 = AEE - (B A A BB ORISR - B2
RH S NEIMNEEE - LLTTER - BEARSZ O IRBLUR 2 e IR R =2 25 By & O By K
SOl - HRIRAVAIA EF — it et H R et D R EIRDER = 2517
FoiEEh - (HE H e al SR - B 7T RZ2% » 2/0IEFSI 2 BEERL KECR
Zet BN 0 23R T AH{IAYIAEE o driven by plant growth and phenology, (b) top-down
effects driven by predation, (c) host-parasite interactions and (d) plant-pollinator

interactions.
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Effects of artificial light at night in the Eucalyptus-lerp psyllid system
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12 FEYITEAR ERVERGE R - G ERHCR FIRVAEE SRS - DUBIER AR RFRIIE S B - 5
Yt R ERIE R R e BUE E VIR R T ST R A RS AR 0 STl
HAGM F TRGEE ) (masting) © [B | BRIUE AR [E4EERHINEY) - HhafEmSEas
KRAVHE IR B B (Astragalus scaphoides) ~ a1 /KA H AR LLUFER(Fagus crenata) ~ REh S
LLIHYER % 5. (Chionochloa pallens) MIZAT fal T2 4k & (Shorea spp. ) E V) - — &M= » ki
eSS B FEZ FINE EIRE - TRERFATERERNE - REMVEEEE
B S R R AR B2 - SIUE YR R E2 BRI 2= R E R IE RS &
T6E - BVFIRERAERIBIA » SSET 2R FAERAVES - BRI RIER

Fagus crenala

Chionochloa pallens

B © Empirical data hzanvation = prédiction
" 240 Model with wealher cus 10000 + I B
© Model with resource dynanics &
g waathar cua » |l :
g 3 g 0 P T .
& § S b %12005 W5 0T 008 208 A0 M
2 Y / g o | JShorea eprosula
g =1 ‘ ,.'f":'LO § |
1 E & ¢
§ g 2 1)
# y L Toa0s a6 200 208 20 A0 An
= &7 1
gl y 4 Shorea maxwmliany
’ =061 J ‘
0 o - 0 T y 0.01 . - 0 —_— .&".‘ \
0 % 150 05 { v 0 3 M5 I0E 007 A0 w09 A0 MM
Flowering plants per 100m? Synchrony (8) Temperaiure cue (AT 40 °C) Yo

LA)BURER S ECHSE T R M & R EFRaA L& FEAVRE Dm0 - (& 1(B)BUR H A LLIEAREY
SER > HESSEREIENREEIRTEREIA SRR B EHRI TR ERRE S - B 1(O)#
NEFERIE RSP E 2R RRIREAURZFTER - B 1(D)BUR2e 2R 8 — (8 Y)Y T
TEBURZREIABHTC 2 EIAVETTE - (BR8] 1 HYEREL E MO BRRGL > TS IIRELBEIE IR 7 (A)
HIRE ARG IR R EEZ BINEETRAIIRA] - SRR EHSEREA P I E R AT
(B)H ARG E R ZER ARS8 PR E B LR BRI LGS E T
(ORGEEFENRSHEY T > Mo MEVEAETERERET S D)EES
(Chionochloa pallens)H )45 EF 15 ARl 2 - 15 LN BRI F(E) BUTEY)
HEEAGHEAEERS > NyEERREE R4



2025 4 AR B BElE

EHZ T (A)B)D)

BT - (ORGEEFENRSHEY TR s EAE T HERENNTHERAE - (B)AVrE
S AERIEIAR - SSETTHE 2R F ORI - BURZ SRR E -

TREE: general model of masting
Our recent paper on mast seeding in perennial plants presents a model that integrates
proximate factors (environmental variation, weather cues, resource budgets) with ultimate
drivers (predator satiation, pollination efficiency). (A) Astragalus scaphoides (bitterroot
milkvetch) is a short-lived herb in which masting is generated by internal resource dynamics,
synchronized by density-dependent pollen limitation; weather plays a minor role (graph
shows fruit set increases with population flowering density). (B) Fagus crenata (Japanese
beech) is a long-lived tree in which resource dynamics create variability, synchronized by a
weather veto (graph shows that only models combining resource dynamics and weather cues
match the observed dynamic behavior). (C) Chionochloa spp. (snow tussocks) are alpine,
long-lived grasses in which masting is driven almost entirely by a weather cue (the
temperature-difference AT cue). (D) multiple Shorea species in Malaysia show synchronous
masting at irregular intervals, cued by a combination of drought and cool temperature.
[FEPREGEE  REEEANNEZ S A KESE (masting beavior) Al —FREHZE
SRR - HUNFEAEEL » EEFTREE 10 % - BEFMEEBEES A - R
FH 2~12 FA%E > HEWARIEFEEE - FEEE A7 EGHETE - 80 Wizdk - W
% - FERFRREER BN e R BT - —/ N T r LUkAR - BB R EEE
KV NE - T BEERZ BY) - BERFHERAVKEE » 1 EARKA hR S 3 2
e - nRE AR RAR - EFNNRE RS G A - BEMRAKT » Btte
FERRE  ArEiERERT  gEPRELEE - WEFLE - BFHEH > B
I RRA B 0 SRR R B TR RAVINE o SR SEYIER L EE KRB
JE o AEEAF R VEARAAEIE - B HRWEFEN B AT T - £VEKE
T 2 AR A YR R B R (A0 REIRE 2-5 SF)[FI20 KRB EIERVIR S » TR RESE
(masting or mast seeding) - RELEH S 3 (ERAFEEER © B (variability) ~ [F25 1
(synchrony) ~ #EHVE (periodicity) o IS RFELEE A T — ZRFIHBERVEEVE 5558 > &
FEAF T/ NMER D T BRI S AR T R4 S R R RSUMSE T - i —L
PPRAE — AR B E R PERIE C R IR 52 - MER BB Y e I i -
i H RS YIRE 2 R M e R TP BB A A SR AR RE AT - ST 4 E AR I E IR
YA BRI ~ BEDIERET - R T RGN - T T A B R T i
RS R RS B s g - H—E BT eY s e E e - 108
S G AIEREE RS B Al - EREYER T AR - WL - i
Tl T Y A - By TR it AP BH YR RS E
BB R R E Y B RERRE L R AV ER (EF B ) IVE R - A R EYI AR
REGETER - BEYIIESEIEE T MESBIEREE - LUK @ E e e
BB - BB YRR A B R B e T A SRS o LUEETEY) A Y
21k -
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13 RAEREERZEMEE - IWEY B AEMAC . HE—for AR 20 N E R -
FREZ LR > HIET N5 & 1A 2 (A)E AT 2202 EB) B thA AL -
FERZMETE(C)E T HYZ AL ZMEL - H=E R TEIME(D) B T HY Z A E AT ~ HMESSAT
HEE)AEY A AN e - HRFEE —MRRIE L

.,,.‘/«/7 /,,/ lid
GARDEN

| ROBSEAIHE ~ T - EERRCH - THAIRBRE -

2025 A& B GulE

EZ  (B)D)E)

fEAT ¢ B
(ERIEP 8 Ry e R 2 RE R L [EIHE R AR FE AR - BRI BRIy i - ©F
o EEEFNIE2IE 585 ABCDE 58 K 2 BlRZ f5 ) MADS-box FRZRIE © 1£
ABCDE /I » BT D FADRE R AR/ DS BEERIZ R » A ~ B ~ C I E FHIIRERNTE
R~ TR~ SRS B M A C IR S T S E A - EEE R
- ERARRED R E R R B ME AL RIS o IE4D » miRNAs ~ DNA HREAE - 458 H{EH &
It E B SRR R RS T 2 2 B 0 I LR - 5 LoRH SRR N T
B B BRI Z FE N SRR ER R T S DURE Ry T AVNIRIE N T2 244E
YIftes B RS EERAIRGER - i SLEFRETE AT ERAIE R - B AT sy Fy B AR
HE A E AR T2 6 fl - (DR RAEH - B tavfCe HE—R i T REE
1Y o (B te IR N EOR D — R (E fEIR Y B AR > &S TRy N T8 > al (i E
FEHZRMI - HEEREKERE - SEEFE TR ZE ~ 5 - A8 - HITE0E
FEIE A S 4 - QOUEIEESHER - 1R 2B EAE Y S L A EIIIR » 18 T s A -
TERREEIRAE - AR — S A E OB 28 1] LR 2R SE R I B IESE - 404t fE
TS ~ EE A SRS R AR R KRB o AL s S a4
ML AR RS S - QTERFEIR o 2 i B NEAL A TE R TR
EIE - WERHIBRTET » & B/ h—lm/ IMEE IR A E AR B AR TERF - P
TEPRFFAN SIS > HIl B BEIRAE 5 & TR ERYER o B St 88 pl IR T ERE » bRl By EEHRAE -
& Nl CHR LS Mg (AR RO FE ) 28 AR BB > R B fEHRAUERES & 2 ~ Sl
FSLEREE ~ R ORATHEEE S ALEELE - @OERHEIREEREIR) - RS B
GHEF - EHEERE LE > S - S RERISRBAEE L MEERI A 2~3BEE
&R - 22 B IEAVEHFE - A= FEEE R (cv.Brugmansia * candida) ~ EfE5 I LIAT % -
OEAEFEE - HEH SR EIBERD)ALER PR EINRICA W fE 55
#i% - OGERIF - FE L ATCRBRERER BT AET BRIk - 8
rnfEMY B S - BRDLE 6 AR EIEY - BA SR SRV EMHCER - #
WHESEEECHMAEGNERSETIR - HE L BEICFRIRAGE S B RIEEIREY
EEREERY -

FADLEARE



14 1Y) 2 885 1% - 2 G &34 DU IR (L ? (A)AREEIEB) E A AR IO G EE
(D) Hi R (B) £ HH

2025 L HEE B Gald

EHZE T (A)B)C)

fetfr  FEY S BT BB TE - ETEYIERENR IR EIE AR G D UR RE
IR SRy #5557 [ (hypersensitive response, HR) » fE3Z B A&k T - 7 A A2 e 4R
SEC » DU RIREIRAL - B MR R E FAEYR g b—8/ N+ B1E
pathogen-associated molecular pattern, PAMP) » =] 48 Y4l mAYZ 28 fredask - ol
TR ORI - ERRAPURN S ERE iy PAMP-triggered immunity (PTI) « 55— J& Il
Ry AAFTE YR BB DR TE > £ BRI TR AR EY) (2 28) 20ak 2 s R A&
& H (effector) (& BB TR » % &H BEUIERENVEE - IS (SRS 70 S e
Z Ry effector-triggered immunity (ETT) - fEFiZC PTT 155 A4 F B2 fy 2t Y4l =
ZesHERE] PAMP /Ny o B Ny T B FEHEACRIEEED - AREMRRBIE
axly%% | S HaH GEREM AT ZEN N1 LR CHEEIH n LA S EY) %
FZHE - HUEE(A)B)(C)
B TEYIHE - #2500 R MEAEREEE S ESRI(PR genes)EVE(L » HLAEYIRE Fyim R 14 AH
[3 25 E1 (PR proteins) » FJHEE LU FEAS 5 LB 2 0UHIHIY) - 408 AERHIHIY) 5 5
JF B AP BE YRS 2 > 40 B-1,3 glucanase fil chitinase % - M H A{SHYEFE S @ E S — L6
B ~ W H B B 7 T RIS R (elicitor) » sEEYIAIFS SLIE AR S VIR P9 7E S AH
FRE2Z > SRk —BESEEIAN LS - 18 R B 2 (phytoalexins) » DARRHIFIREHTE & -

W& YIARHE S A i (lignin) ~ ANARH (suberin) MIFEH (callose) - LUEHAHAREE Y
{5 - BERHEEIIAR - &g - BEETEMILC » BRAREMIRIE - DIRHHRE R
FIFEAY -

=

PTI R ETS ( ETI ETS ETI
LPAMP FW s |Effector B R F5 | Effectori ¥ %94 |Effector ¥ /L5 | Effectorss ¥ 5o
f f 1 601 A B SY
( T E=
(effector)
N\ R 5 2%
e e

I pRERmE

FALIEVE -



1S /NBHTERER BT 20 47 [ A —(E H e R R FIE a1 B8 B gt e 20 -
EEHEPIREERNFPER T N LEATRE - BGHE T AR (R E) - DIE
B H EREREADERD - —if1% - MOEEFIPIRARIIRRMN - BRI 23R ETRE S
[ZIE o T A RANTES (ketones) Y HHZIL (7] TEAE 7 (A)/2AERLEE (fatty acid)fCEHHYEDY) » Al H
Hifi R CE (B) BT LA A FH ' BE B 2R (C) /2 FR & (Ui (anaerobic metabolism)HY &l im(D)#
(B R MR EE (fatty acid) R SR F(E) 7] 22 2818 E 8T 4 1F F (gluconeogenesis) &5 ¥ ) &) ik
2025 4= AR B Gl
EFE 1 (AB)
fietfr © (CYA SR AE FAERT AR R &R G 2842 - (D)BRASAE A AR AR o] LB BH AT AR A AR -
G ERER AT A B-E LR A nY P EY) - EEENEE - ZERZBET B-£E T
=T (L&Y - MEESER LA - BT M —THECEEE - I FEME - ETESIR
TRELER ~ ZE A B LR AR (UIHER ) » BERS A & KSR - BARS nT AR At —f A
HIREIR - B FECLAH SRR E - B e E LAGIRRERT - RERnEIE IS - RER
AR AT AHRER RIS 5 TR By T 4ERA IR SRR E - g ilgEs e B
AR - BB AR R iR SR R R EORRE - BRI R LB 2 By 55—
AR RS - (ERE Y ZEEENE A SOEHFE - HERHERS - IR A2 RS -
AEFELE 35 AR AR AR SR e AR - B — P BRI 70T LRl A e R ZHE S
Biiiig A - IS EWAREBHY S IE 5500 K K ZHG ZHEEEEL S — o+ ZHRHEE A
£ HMG-CoA &AL N Fy B-FE-B-FHA X BE S ERHING A > Bl HMG-CoA - [FJiF
FEE—77F CoA ° 731% » HMG-CoA {F HMG-CoA ZLETE(LT » s £ ZHRiHs
A WSEFE TS — R - B TR ZEg S 7T LU E S5 AR #Ess s N
A DA S AL SRR Ry D-B-F8 T BE o BRAG AL £ DA% ] DA BA AT 4R A A
% > S8 MRIEER ST /MNES - Horp P58 T BRI LB £ B o] SERiEss Iy Zirine
AEANZIRFATEIR o PLIBREAE AT Y MR S5 22 (RS AF AR N B = CoA EEREER) » IR
RITAE F B tH B2 S A1 H 0 rTAE AT 4R B2 28 PASO(CYP2E ) fi(L N
(B R FCEEN IR - #E— P L RN AR ~ D-FLBE - PNERBE B A i R BE - BRRSHY
EEMEEER L SRR - ZEaHIRET - B - EREAIALOH LR — T
PR o Nil > N CBR ZBEEL B-FS T Bty Ry oilg IR LEFAS 2 AR aB 25 s a5 [E R
it (ketosis) » & HIR R 5 -

glucose triacylglycerol -4 ity éﬁ%f')ﬂ%‘;}%}iﬁ%
GLUT2 |
Y T . T
G-UDP glucose o l gici:’m REATIE X3 ) /1
uTR e 5o
[GKJare S ol AR s ; s
G-1-P~—» PPPs 42 AR o]
g /0 w4 REL o 5
! BEm B FsaH | \ e | T #ERA F# A #
. F.6.P ngj;m A \ ..................... AIaGIyCyS ...... s - \" T RN 1
K H K i ) 5% T K]
o| PR | @ a | woieon ; [mew ] wse
F-1,6 BP : 2s8 >, | Thr Trp Tyr Phe s metformin - ]* REME - fipck - kafaK \ AR
’ glycerol-3P : Yacetyl-CoA*—| e LysLeu |+ 2 5k |
glycogen t i : A
o ~_ i g e — ARE — ARE — | AlE — A&
GADP«— DHAP : oxaloacetate citrates pyruvate  alanine au ob 4
ADP g F  akeyeis N TR 1 it whEh /| prn
£ 1 maate Y9 isocitrate : ‘ \
ATP‘ H : : ER: 3 Ak — \
= } GTP : k i*“? I H lactate l BAER
i PEP i fumarate Mgﬁzm o;ketoglutarate : \ k v
: N . PomRsex \ AX i
[PK] |» atp : inate_ succinyl-CoA A R / X 8
‘ | | }" | : &cmate yT : A& F metformin \ / AR RSl e
lactate| =— | pyruvate i [Asp TyrPhe| . . RALA & ST Sa SLas A Bt
) AR o st B Kool i P LR




16. FHIAR 1L-1 R4 BB S0 M I T > S (B8 TEHE 2 (A)S [RES818(B)RE I
IL-2 SZRG R B(C)RHLHE 3% S HE(D) AT R 77 MEIEE H (acute-phase protein)(E)RIE H
e caRaiiliY

2025 A= BAEE B Gl

EIF L (A)B)C)D)

figeht © (B)H/r2&-12(IL-12) ~ IL-15 1 IL-18 7 NK 4HAf IR @S (LA iE th L ZRAsR R A -
JrH#-1 (interleukin-1 - fEf# IL-1) > HETHA 11 EHRCE K 10 [HEER2EE - R
HAEE H IL-1 ~ZEEH1 TLR (Toll-like receptor)ts ELfff cytoplasmic TIR (Toll intettleukin-1
receptor) domain > fEFZUTFIACHE(ligand){% > i MyD88 SR HARRS L » T gk T
NF-«B » 4 i3 32 5H 57 (pro-inflammatory signal) > AL IL-1 #1573 R RISER S S8
R AEBEHIATHRER » 28I R S A s (RGNS S4B R (cytokine
storm) > SZ[f & ¥ B ESIERGEE - B0 B BEE R - ENEAAY - BLAZER - MR
R sedlif & R B A4 TL-1 > B 4lifE ~ B TAIREA RSt g E - TAE
PR U T EE AR - T LEE N IR & BV RIR - DUGE R
MR B R, » BSUR AR ET 0 MR R E T - STt - NIk
MERS TR 12— EAEMEEEW) - IL-1 BgEEYEEBEE - ME T RARMER -
The cytokine interleukin 1 (IL 1) plays an important role in the induction of IL 2 secretion
and high-affinity IL 2 receptor (IL 2R) expression by T cells.
IL-1 ~ IL-6 FIRERISESLIN(TNF) &Rl SE S I e T -
AR T - 2 E /1 ZR-12(IL-12) ~ IL-15 AT IL-18 £ NK 4R A R@h S LA e T & R
SEIE ] R Bl IL-15 £ NK AHAEHY S 5 HIARRE thA a] sl - AN B ZEAlE(DCs) Al
B ATREAY A 2L A i 12 (L 177 [F R 9% (co-stimulatory signals) AIAHAEAT-EHEfZ

7~ G T NK AHAEAY S FE -
a IL-1 subfamily

*|-1Ra
*|L-1Ra e slIL-1R2
*sIL-1R3 *s|L-1R3 os|l-1R4
ol-37= ol|l-37% o |L-37*
o |L-38* o |L-38* o |L-38*

IL-1R3 IL-1R1 IL-1R3 IL-1R1 IL-1R3 IL-1R2 IL-1R3 I‘L-ly

Cell

membrane

Pro-inflammatory Pro-inflammatory No signalling Pro-inflammatory
signalling signalling signalling

FADIEVE -

I
I



17 FEYpas B iafe BN T e N R IR P EIR ERA A @ MR R 7 (A)
JR&% 42 2 (morphogen) /2 —THENE 70+ A e e A iR b PEflsHass 51
A~ JPRESEABAEIUP R B E VSN GIBREZ — » MEEHS PN SRR A
iz B (B) & &\ 1% H (sonic hedgehog protein(SHH)) /@ EEZA(EFTEEN T > T F%las
B P (organogenesis) F I FAR LS 247 ~ WAL ~ FHEFISHSET 2 BAth B A AYAHERTZ EK(C)
A BRI Ry [F] R 2L R (homeotic gene, Hox gene) » H AR 2% 77 Bfi(Segmentation) 1
sz (Limb) YT B(D) & 1 7& 8% 4= 25 H (bone morphogenetic protein, BMPs) /& —JHEFHY AR
NT-EARE SRS E AR - B HY3E 5 R (B) T-box 2 — BN 1 - BIIRERAVER 5 A
58

2025 A BAEH B Galid

EE 1 (B)C)

WEHT ¢ (AVPRES R AR IRAE IR - (e S B & R -

FEIL o BN SRR SR AR R E B RCR E Y TR R - S [ T 4
Y I E B B AR HU#E T - (D) B P RESE A EE H R @ YU & H (transforming
growth factor-beta, TGF-B) iy —fE L RA ¥ » RH A G ERE NS S (ectopic site)
FH B A B I AVBE T e B Bl e 4 - (EATSAFERSEEEER - F RIS A O EhE
FEAlAE Bt B R EN: - (BE)T-box BAE# 5 ARt O A g 3 B
GESEE AN —JEES% AT - (T-box refers to a group of transcription factors)

involved in embryonic limb and heart development. Every T-box protein has a relatively
large DNA-binding domain, generally comprising about a third of the entire protein that is
both necessary and sufficient for sequence-specific DNA binding. All members of the T-box
gene family bind to the "T-box", a DNA consensus sequence of TCACACCT.

Subfamily Member chromosomal Domain structures T-BOX binding
positions profile
T TBXT 6q27 M= -— —I C 435 I. :C.ﬂ,ﬂ, TA T b
TEX19 1g924 N — — C 448 T ;Els - l
TEX1 TEX1 22ql11.2 N — — C 398 A T T - A
TEX10 11913.2 N — = C 385
TEX15 1p12 N — — — ce&oz AGLTLTGA
TEX18 6914.3 M l I C 607 AC e ,':ul_,.
TEX20 TPp1l4.2 No- — —_— C 447 A T T ,l!'.H
TBXZ2Z XQ2l.1 [ - C 520
TEBX2 TEX2 17923 [N l . . C 703 A T T ﬁ‘.\
TBX3 12q24 N — . I —.—.7 C 743 IO
TEXA 1723 N — ————— C 545 ~E:C TA. T T ""|
TEXS 12924 MNo— — —.— < 518 --. ~E:'U TA T T ."I'.
TBX6 TBXE 16p11.2 N — | 3. C 4326 " T T A
mMaa 150161 o TTc A
TBR1 TBR1 2q24.2 g 1 B || | ces2 - A T Tc ﬁ'ﬂ&ﬁ
TBRZ(Eomes) 3p24.1 N — —e ceas a [T1d
TBX21(T-bet) 17921.32 ~n —N - = C 535 A T T,Ax.\
T-BOX domain Disordered domain
- Transcriptional activation domain . +2a
_ Transcriptional repression domain . MNuclear localization

(b1



18. 2 A V)R BN T BRI 1 8 (neurotoxins) » S22 175 48 H BRI T-HE L BEAE R
(acetylcholine, Ach)HYTZhAE » AR EE AL B MG R -  H IR T T B A EL A P P R ¥

WIRLL (& IERERY 2
A RS 1
A) FA MG 2 (tubocurarine) {515 Ach #7385 7y
(B) JH][% 55 2 (terodotoxin) {15 Ach #7iHEREL
(©) /D HRE5R (sarin nerve gas) 1] Ach By 73
(D) i (55825 2 (tetanus toxin) PHER Ach flZ8Gsd &
(B) RS ke 2 (latrotoxin) | {15 Ach i AEEREL

2025 £ B B BElUE

Fb B .
EE

(C)(E)

it - (A)RSEMNF S (tubocurarine) G AIfEh T 2548 & - BLZREHERS: 5+ - B)IKBERE—

TeE S s 2B SRR > [H A a2 AFREC ARt o (D)5 B\ 322 v] DARH 1R AR B4 i e
HYHIE T 148 (#1477 (inhibitory neurotransmitters » #[1 glycine B GABA)AYREN » EEL
BT 4 1 LB IR AR (unrestrained excitation) - 5 [E S BHEEEH ~ /85 SR EEAR -
1.Betulinum toxin([AIEMEE T Z) * I Ach AYRERL

2.Black widow spider venom(BAEffE22) © {E4#E Ach AYFERYT

VOiR(Sarin) |44 @B SR N EE - B —TE AR - TS FE B A YRS N ZEEAE
i EERE R BIF RS A AT IIRE © BB RE ALY R T S L EEmiaiess &
(EHR RGN - (RN ZEREmm R - RIS ARG ETRE - BRI RS
ZHEHR - I EBEEEERMET -

C. el — S NS

BRERITE PR 34T
s e
1 WS RaumR
MR I
\——-} B8 L 3D
ﬁ.?‘ﬁbgm
|/WEaEn
W 7
[
BWINE
$C f JiE
g @) wizis
_‘—"’“‘_—i \—
A B MR
942 740 LI 7, KRDR TR
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19. Tlm%@ﬁﬁ{ Fat AR AR SERNER A ORER - NIERE P R AHE
At > WREE 2 IEAERY 2

\\«Recording micropipette 2, Seal formation 3. Whole-cell configuration

ild suction Brief an stro suction

(A)RESNC B % (extracellular recording)(B) = 4lifE4C %74 (whole cell recording)(C)R F $H4C 5502
(patch-clamp recording)(D) A [Hi =] 4 MEE {40 8% 2 (inside-out recording)(E)4 i =] A =40 8702
(outside-in recording)

2025 4= FE B G

EZ 1 (O)(D)

fgff - B

Cell-attached recording Inside-out recording
Recording \
pipette |
Mild '5
suction 4 Expose
to air
Tight contact between pu== = Cytoplasmic =] fam
pipette and membrane domain accessible

Retract \
. _ plpette

Cytoplasm is continuous Extracellular

with pipette interior domain accessible
Whole-cell recording Outside-out recording

Traditional recording electrodes

(2) ‘bW
Extracellular electrode Sharp electrode Whole-cell patch electrode

BioMEMS micro-electrode arrays

(d) (e) (f)

Gold mushroom-shaped Vertical nanowire electrode array Nanopillar FET
microelectrode

(L)



20.&SHRE(Giraffa) [RASE E & JAVENY) > EEFYEENITFARATIRL - 525 - #U0% ~ BEl -

DU R E RSEREA T &R % - B L RSEREN A7 R E N EE - (LB EBE R
BEZAT > RS CEE Ry B U705 A REMETL PR & BiL(conservation unit) £
il « N RSHEAVPRE B AT A RE » FiARIER AR E N E AT
B ESHAREAVH G R (5 WHERD PTas 1Y R SHEEA VU{E R [EIFVIAE 53 B By G. camelopardalis(
& = (H5if#E) ~ G. reticulata~ G. tippelskirchi((N-& W {E50FE) » DL G. giraffa(N-2 i {EEEfE)
TREAEN EAER - (2 e RS — (B8 DL H N aifdE - L5 —(E o fd
HHEMBAERA - AEASLE IR ERIS RIS « £ N EBURHYEFTA HIfEE oo fE
AR BEA IR 7347 ﬁET.%%E‘T‘E/]E)Eﬁ A SEfEHIE SE AR R (effective population)Fy

EEENFE L - MBS A FHIEH AT RS IENE ? (A) RSNV A EEER HIRAETEN
HRED ERIE) ”EPﬁBEI']ﬂﬁﬁ‘f&'fz K& ESEREATFE(B)G. giraffa AR (& o fE A7 A3 5
B T BE 2 FH 7S R F FAY Rl 2 e SR B P R 3 Y (C) R A 8 S R SHRE R 0 A B AR E S H B A
i AV B AR A2 E % 2 22 485 = (allopatric speciation)(D)G. giraffa BLEA)FEIY 7347
PEREMRE - FTLL G. giraffa ERZ LS T R IEREAVRE R R 2T RN E0(E) AT A IR SERH
BUGRFE AR —ERF I — I - EERE RN REEY S &I B E
AHHE FAIPEHY

Genetic clusters in Giraffa and their geographic ranges

Individual admixture proportions according to:

G. retrcdata G. oppelsk:rchv

speces |0 |UMMINM  TRRREM IIIIIIIIIII
supesn 1|r-1 N .
thomicrofti giraffa
li
antiquorum GaTopeEnLe tippelskirchi angolensis

Sub-Saharan Africa

2 Demographic history of
we 3 subspecies

-
Effective population size




2025 4 HEH B GaE
EZE T (A)B)E)

l:r7l—<'

fiENT * SCE K H Whole-genome analysis of giraffe supports four distinct species
(OB A FENEERITHE S - (D) AJERY SN2 -

TAMHE 230-370 ka Fipsrb o EEURHA FEREELATE

PREVERUREIRE S YR -

EYERATIIEE - REEEYIET A

four separately evolving giraffe lineages, which diverged 230-370 ka ago. These lineages

underwent distinct demographic histories and show different levels of heterozygosity and

inbreeding. Although fluctuations in N. can be driven by factors unrelated to speciation, e.g.,

climatic oscillations, diseases, and human activities, the point where PMSC trajectories

diverge is consistent with the cessation of gene flow among ancestral populations and

subsequent splitting of lineages.the highest N, following population expansions around 1 Ma

ago after a series of paleoclimatic shifts during the transition from Early to Middle

Pleistocene led to increasing aridification across Africa.cooler glacial and warmer

interglacial periods that are marked by decreasing forest cover and the expansion and

shifting of savannah grasslands associated with the increasingly arid climate across the

continent.Luangwa giraffe individuals, which are geographically isolated in and around the

Luangwa Valley, Zambia. The relatively small numbers and geographic isolation of this

population may have contributed to the high inbreeding observed.the small populations of

northern giraffe represent only a tiny remnant of their original distribution. The de clines

observed for reticulated, southern, and Masai giraffe s. str. coincide with the early expansion

of human populations and their activities, as has been suggested for other ruminant species.

P 325

ol West Affcan /21,1
7 698 217
"' Kordofan

154
: 611

\ )
\ l\)
\ R
\ ».v .
m"»

K

{
]

Southem

1.1 EFE=SEREE Northern Giraffe

(Giraffa camelopardalis) » E.rt Y B[ 53l = (& oofd
R 2 FLESERE Kordofan Giraffe (Giraffa ¢
antiquorum)

XL ESHEE Nubian Giraffe (Giraffa ¢
camelopardalis)

PEIEESHEE West African Giraffe (Giraffa. c.

It
ger%?f)lié‘“ & Southern Giraffe (Giraffa
giraffa) » H A1 SCR] o5 {[E A

ZaHURSEREE Angolan Giraffe (Giraffa g.
angolensis)

@3[31,5 $HEE South African Giraffe (G. g. giraffa)
3. BEEESEEE Masai Giraffe (Giraffa
tippelskirchi)

ZE PO SARE Rodesian Giraffe (Giraffa
camelopardalis thornicrofti)F A] g /& H i —({E5x

Fi
4. 4840 =SARE Reticulated Giraffe (Giraffa
reticulata)

ALl A0




21T B R E ARG % 5 AR TP AT TR IR NG 73 B0 - A [ AR R R AY Ay 3%
B (% > BRI ESA BRI ] 3 1A 2

Maternal Cytoplasmic
polarity
Effect Genes T=
e Hunchb
Zygotlc protein
Genes gradient

Segment polarity Homeotic
genes genes

(A)Gap genes EFEHRAG FORHEIEAYEI, - #ETT 522 pair-rule genes HYFRI » W52 % Homeotic
genes HYFZ 27 B (B)Maternal effect genes H #77E Homeotic genes YRR - HEFZEE| SHE
LETEATIZR(C)Segment polarity genes 1] DL 28455 677 B A B A AT 72 5% > & Homeotic genes
fZ R HEAEZE(D)Homeotic genes & Segmentation genes FY_F iR+ » $ehl H 22 E
Jr-(E)Homeotic genes e FHEEFELV B0l E » M T FrE4EEEEs ERVIPEGE <
2025 4= A B Gl
EFE T (A(C)E)
fi##HT * (B)Maternal effect genes )4 H 131 1€ Homeotic genes HYFEIR - (D)Homeotic genes f&
Segmentation genes Y [ jif
Hox kA T-2E RS - ERAGSE 5 (embryogenesis) 145 FHEfT2EEL Nl HARALARY
TR MR E RS SR A S EIRAVER A « DASAE(Drosophila melanogaster) Fyfjl » Sex
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SRR
2025 A BAEH B Galid
EZ T (COD)E)
fi#ZfT © 2K H Evidence for a clade composed of molluscs with serially repeated structures:
Monoplacophorans are related to chitons. (A)H 788 & 4 2 BE B sy P D AES B
REHYE LR Ry = BB BE R4 A K B 0 BlEYRR - BA AR - Pl e
SRR S BN Y Z R R YA LERE - IS (AR AR TS (EE RS -
The phylogenetic position of molluscs within Spiralia is supported by the presence of spiral
cleavage and a trochophore larva.
“Serialia,” contains the two classes whose members present a variable number of serially
repeated gills and eight sets of dorsoventral pedal retractor muscles.
molluscs closely related to annelids, in part because of the assumption that they retain traces
of segmentation.
presence of eight sets of pedal retractor muscles and serially repeated gills in both chitons
(Polyplacophora) and members of the living fossil class Monoplacophora, based on the
assumption that both groups are basal within their distinct lineages. refute the “Diasoma”
hypothesis (a clade uniting bivalves and scaphopods). monophyly of molluscs as well as that
of the molluscan classes Caudofoveata, Solenogastres, Scaphopoda, and Cephalopoda. do
not recover monophyly of Gastropoda or Bivalvia, which are both diphyletic, with
patellogastropods separated from the other gastropods and heteroconchs separated from the
remainder of the bivalves (protobranchs and pteriomorphians).
serially repeated structures (e.g., gills and pedal retractor muscles in both monoplacophorans
and chitons) are not primitive for molluscs.
monoplacophorans apomorphic (derived) in the form of shell deposition. The rejection of
conchiferan monophyly based on shell deposition would be consistent with our findings,
which suggest that serial repetition of anatomical structures such as gills and muscles may
have evolved once in the common ancestor of chitons and monoplacophorans. serial
repetition of these structures could constitute a derived feature that would not support the
hypothesis of a segmented ancestral mollusc.
clams, oysters, mussels and scallops (bivalves), which have much simpler nervous systems.
gastropods and cephalopods are not as closely related as once thought, so they must have
evolved their centralised nervous systems independently, at different times.
The new genetic tree also places cephalopods on one of the earliest branches, meaning they

evolved before snails, slugs, clams or oysters.



Seriality of organs in supposedly independent molluscan lineages, i.e., in chitons and the
deep-sea living fossil monoplacophorans, was assumed to be a relict of ancestral molluscan
segmentation and was commonly accepted to support a direct relationship with annelids.
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(A)Gypsy elements in Ath and Spa are frequently present in centromeres, they are strongly
localized to gene-poor pericentromeric heterochromatin in Esa. (B)(C)Genome size
evolution, either expansion or shrinkage, is a dynamic process of DNA removal versus TE
proliferation, with influence from, but not limited to, natural selection and inherent TE
activity. As genome size diversity in plants is primarily influenced by Tes(Transposable
elements), we compared the total content of repetitive sequences in the four species. (D)TE
insertion times of LTR-RTs in Esa (~2.5 million years ago; MYA) occurred later than in
Spa (~4.1 MYA), but earlier than in both Aly (~0.7 MYA) and Ath (~1.9 MYA)

TE activity, we calculated the trans position rate as the net increase in the number of
LTR-RTs within every 0.1 MYs over a 10-MY period. Within the last three MY's, the
transposition rate of £sa has been relatively stable, whereas that of Spa has been in
continuous decline. In comparison, the transposition rate of 4/y has increased continuously,
whereas that of 474 has remained relatively stable. (E)Gypsy clades g5 and g2 enriched in
Ath and Spa. g1 g6 and g7 clades, which are specific to Esa. g3 clade, which is specific to
Aly.

We found that Esa and Spa contained the highest and lowest proportion of
repeats(51.4%and18.5%), respectively

Arabidopsis thaliana (Ath) and three of its relatives, Arabidopsis lyrata (Aly), Eutrema
salsugineum (Esa), and Schrenkiella parvula (Spa). The rate of Gypsy transposition in A/y is
approximately five times more rapid than that of Ath and Esa, suggesting an expanding Ay
genome. Gypsy insertions in Esa are strictly confined to pericentromeric heterochromatin
and associated with dramatic centromere expansion. In contrast, Gypsy insertions in Spa
have been largely suppressed over the last million years, likely as a result of a combination
of an inherent molecular mechanism of preferential DNA removal and purifying selection at
Gypsy elements. Additionally, species-specific clades of Gypsy elements shaped the distinct
genome architectures of 4]y and Esa. Aly genome has likely expanded over the past five
million years, while the Ath genome has likely shrunk during this time period.

The genome sizes of the four Brassicaceae species in this study vary greatly: ~250 Mb

for Esa (8 chromosomes), ~200 Mb for Aly (7 chromosomes), ~140 Mb for Spa (8
chromosomes), and ~125 Mb for Ath (5 chromosomes)
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ncRNAs Function
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S E A H Horseshoe crab genomes reveal the evolution of genes and microRNAs after three

rounds of whole genome duplication.

MicroRNAs (miRNAs) are small noncoding RNAs that regulate gene expression through
repression of mRNA translation. The mir-71/mir-2 gene cluster is a particularly interesting
invertebrate-specific miRNA cluster which has expanded in arthropods due to duplications.
these horseshoe crab-specific novel microRNAs originate in the horseshoe crab ancestor
following WGD. miR-2788, miR-281 and miR-iab-8 have undergone microRNA arm

switching. The mir-71/mir-2 gene cluster is a particularly interesting invertebrate-specific



miRNA cluster which has expanded in arthropods due to duplications.

Arthropod Hox clusters harbor four micro-RNAs, mir-993,mir-10,mir-iab-4, and

mir-iab-8,

mir-3931 appears to have evolved in chelicerates also have been lost in the common
ancestor of the other arthropod subphyla

The mir-71 / mir-2 cluster is an invertebrate-specific microRNA cluster that has expanded in

arthropods probably due to tandem duplications of mir-2
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four hypothesised functions of elongated tails in birds: sexual selection, aerodynamic
enhancement , anti-predation signalling and perch balancing. Sexual selection has received
the most attention, though with inconsistent support. The other three hypothesised functions
in contrast, have gained less attention, with perch balancing remaining largely speculative.
After reviewing and synthesizing information about these functions, we show that our current
knowledge of avian elongated tails is not comprehensive.

juncos tail-flash more in the presence of the predator and at higher rates when in direct view
of the predator. This suggests that tail-flashing is directed to the predator as a pursuit-deterrent
signal. Additionally, juncos reduced tail-flashing when feeding far from cover (low escape
probability), suggesting that tail-flashing likely has an attraction cost.

hummingbird species to better understand how and why males use their modified tail feathers
to make sound. Because the birds dive and whistle primarily during the breeding season,

Clark suspects the tail feathers evolved into instruments as a result of sexual selection.
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11.37 Female Uganda kob do not aggregate disproportionately at leks with many males (Part 1)

Uganda kob
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Altruistic behavior among territorial males may contribute to kinship selection, and the
individual kob behavior in response to predation suggests that altruism may have a bearing
on the regulation of predation. The lek system of social organization may be significant in
maintaining genetic heterogeneity in the kob antelope, which lives in geographically isolated
populations throughout its range.
Factors favoring male aggregations on leks
1. No paternal care
2. Males cluster on traditional display sites
3. Mating aggregations occur away from any resource required by females
4. Females are free to choose between displaying males
Equal male mating success on Uganda Kob leks
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