4.

SABEAERBYE IISEERY 1 X3 T KEFEUE

2 R

FEBIEP PO S 2B e A 4 e R (TR ? B A)

ESP A A ERERT IR O GF RS RG LR aF I Y ER AN o ok R F B kA
DA SR GG AR o R AR A A S T RRFTLET A AR o R FARE A
R U AF AV R AL P ET gk o RER R R A A RSB uhE B EREL LR ERY L i
e ? (6 4)

KETER S FF AT 30 TEBYE | F2 o d EARTR he )t PRI AT RP A B2 B
FENFALEAD HE - FRANHRERENE  TF 0B LHVA KBl > GElemRPRE R FL
PooAa - E e [H] Al aer g ? 84)

4e i@ % W) T-dependent antigen {r T-independent antigen ? ¥ 4~ B Fcd £ F x5 LB 2 5 4)



R s 2ok (Zeamays)E F o7 G i o w0 RAL
(1) t+ BT & P A& i Kranz anatomy ? (% & FFF 12 FHBERP 5 14)

2 2 A5 -FBCAEF A AR R EE T e H S Bo wip [ C4HE

PEEA RS R D RS (T g 4 Q “ /,\)

(3) ##P t Kranz anatomy shigfg 2 f fRehfe B o g rne T F Y BRAOBRRFE T 2 4)

A HF ABO i Al etk Bl 5 AR X BPP % 0 4 L2 PR ¥ NRNF% o T AL
(1) #2305 1TABO & )i @05 fr MN & ) il @058 B4R e 60 0 3hA 490 3 LA chd T 2 it 5 fesked ¢

g s o (3 A)

Q) #FL AP & LAY 27 ABO L ARPIOTHK - F T RBRF LR DERPAMETHRL 2ALFN? Q4)

@) F417 P BB EARRIABO £ 3 TEE LA, A EHRIN O R P g E S L EHR? B A)

L R R R 0 g A G G R R e o e R

TRHRPHAFILAREE PP T Fw F TR

7. &gﬂ%mﬁﬁﬁ%ﬂﬂg’%@;mg,%lﬁg
3 %
Mo sl P TRERMEA TRZAR o d T PRFa e d o 4 A)

(2) P T ksl ) ¥ ¢ > F %5 B openreading frame ? (2 &)

Q) &l dmpese @ 55— B f?%%ﬂ%”%i nonsense mutation » ¥ : £ F ¢ §F



8. pd Bk &AL P F Bk (Breath-hold diving) » 5 3T & {7 e ™UiEH o 3w § 10T AP B R A
(1) ARGk PF & A8 Bk R o 3 B R IBK R S enk Sa% > dg B K 18 dhs kil R B RN 5 R A e o
CED)

DESNERSCEEE S EEENEE A TR BE 15 TR EE LU P EE T
B2 @24)

(3) Hypoxic blackout £ % p & B-kifAz? » @+ @ K E ¢ ehH @ — 55 i 7] o 33 ¢ @3 hypoxic blackout ? @ 5 i F
Ak w chiE & # f (hyperventilation) 7 & » € # ' hypoxic blackout 7k *& 7 (3 4)

0. FEMIM: S¥HY FSH-LH $F -2 2mE W)tk e @62 25p 7 097 ns Mo w
CaiEst SN N S ik ol S INERNCRY)

10. 4 #7sk e e pH @ 4% & 7.35~7.45 2 @ o % pH @a ot % WP - A 0§ SETEBHRE? 8 A)



11 3 B EREF S & Fnilaa - 2B P AEfhTie 3 S e SR d o ¥ oehg

FERIFORERG PLRT? @A)

12, F3 89 FPeid Ahe G I FREME RIS T HBESH A EH0T o TR

g w TRPEF Y  HEEEN | S BRI c B R R 24 (FH2E) 0 H8

BAREIFEL LMY R ASHT P R RAES R E e 8 4)

Bt AR



13 T A-ROPFL2F T HE > FRAS Y F AL

Paternal exercise influences exercise capacity and metabolic health of offspring, but the underlying mechanisms remain poorly
understood. We demonstrate that offspring sired by exercise-trained fathers display intrinsic exercise adaptations and improved metabolic
parameters compared with those sired by sedentary fathers. Injecting sperm small RNAs from exercised fathers into normal zygotes
recapitulates exercise-trained phenotypes in offspring at the behavioral, metabolic, and molecular levels. Mechanistically, exercise training
and muscular PGC-1a overexpression remodel sperm microRNAs, which directly suppress nuclear receptor corepressor 1 (NCoR1), a
functional antagonist of PGC-1a, in early embryos, thereby reprogramming transcriptional networks to promote mitochondrial biogenesis
and oxidative metabolism. Overall, this study underscores a causal role for paternal PGC-1a, sperm microRNAs, and embryonic NCoR 1

in transmitting exercise-induced phenotypes and metabolic adaptations to offspring.
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