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AT E RS MRS ATP o NEIE RS AR AR - A& ? (A)HAiiEEE A BARK
5% (peptidoglycan)H sk (B) BEAHAN i H] PAER A Ryt & H 2 A=) (potoautotrophs) (C) HAfAE
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il iZ % (abscisic avid, ABA) A[ B 5aiE Y EHH155% » PYR/PYL/RCAR ZEH & EY)HHITIREME
ABA 285 0 JEINECRS4S S 2R HY START R FIE » 16 ABA /&I EAEYZ B E R E =
{EH - 1E2FEEY) P2 E ) PYR/IPYL/RCAR EA - BIFEHERT /Y 14 {EELA ~ FHA0HY 15 {EE
RIFIARAERY 27 (RN - B4 PYR/PYL/RCAR EL[NB6 58 T FEAh ~ /KREFIERS 7AiM 14 - ferg
7+ AtPYL8 A7 AtPYLO BN ER .38 & - AtPYLO ELN S BfEYTE | 2 LAVEAT « HEr
AtPYLS 77 AtPYLO ELRIHV S e IE58 T ABA BURLMERTMT 14 - 18 9 {EI5EfE (cloned) Y& i
ABA 78 h > L1735 SIPYL2 f1SIPYL10 fFRZ 228 T )9 A #EE 54> ify SIPYL1~SIPYL4~SIPYL5~
SIPYL6 ~ SIPYL7 F1 SIPYL9 92 B Fa 12 2 hutB pRAVEZ 22280l fE - OsPYLS ELRI{E/KAg Ay
FEMTR T RNETEEY LR - I EEET-38mE P ABA FUBUEME < it PYL &
RFEEZEIEEY 2 A S E - WSBEYAR - S8 REHIVERET - B PYL4 A
HITERANT T /D « K THERE SIPYLA BRI S EATIENE - BV 55 s s SRR R
(virus induced gene silencing, VIGS) J5 =t 3k SIPYLA BLRfgFE5E o F|FHFAEfeZym Eny
RNA2(tobacco rattlevirus RNA2, TRV?2) Ayl iE (vector) i E 4R 7 #2E4H TRV2-00 EREFEREE FELH
TRV-SIPYLA FyZ5AufERE » Y S%PEG-2000 75 H A TE BRI » Wind HEH ek 22
AEM[EIFE o tHFR4ERA0 T E > MG 2T B 25 Fr e A R ARk 0] 2 T3

fiE]— ~ FWATEIRIE 5S%PEG-2000 7% F1EEHE a 0 0 /NIF > b 2 3/N\EF » ¢ 1 6 /NIF{RAY S E(AB -
TRV2-00, C,D : TRV-SIPYLA4)
TRV2-00 TRV2-SIPYL4 TRV2-00 TRV?2-SIPYL4
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S0 IERERE C NBT @ O 2688 - IERIEEER)



—— TRV2-00 - TRV2-SIPYL4
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B = ~ FAEMRAL 5%PEG-2000 751 H R 1% A [F]HeF ]G E M U7 (total reactive oxygen
species, ROS)& & -~ #448 {Elf(peroxidase, POD)Eilfig#it it (catalase, CAT) E 4RI
From Virus-induced gene silencing of SIPY L4 decreases the drought tolerance of tomato
9. F NI MRAE AT FAVAERARGL » TFIMaF ERE 2 (A)F 240V IEEES 5 A& =05 Solanum
lycopersicum L.(B)PEG-2000 & &2 i 54 B I itz - 8UR (C)PYR/PYL//RCAR 2
ABA {EFI AR (D)APYLS 230 PYL ZEARIIKE 2 — B ABA &E&1& ] IEH E
F(E)TRV-SIPYLA &l d& i PYL BRRVEHERSUE
iz © 2024 ‘LA B &
EZ T (A)B)E)
fige#ir * (C)PYR/PYL//RCAR J& ABA {EFIFVZHGHA - (D)AIPYLS ZEr 7t PYL Z5AE R
Bz—  HABAEGRIIEEEE -
treated with a PEG solution to monitor their response to drought stress for 6 h.
JRDEE
10K B EHoTEMATHZ R TR1% - BIZEEAGLLRS - TRV-SIPYLA HY#E AR ? (A)IEIM F
WH(B)SOD B2 E M= (C) i 1 POD [ 225 IR EE S /KU R Ky i (D)HL0, il
O, & B ZEHAG I B = (E) HEH] TRV-SIPYL10 FAHU{C TRV-SIPYL4 HEFR H A ThEE
iz © 2024 ‘L BAEH B &
%% (D)(E)
et + (A) TRV-SIPYL4 HYZE B ARE A Bl SRR - (B)SOD B Z0E MEEIE R {R(C) %48 POD
I 225 bR S K R B -
The phenotypic observations suggested that SIPYL4 is related to drought resistance in
tomato plants.After 3 h of drought stress treatment, the SIPYL4-silenced plants showed
significant wilting, but the phenotype of the control plants did not change significantly
After drought treatment for 0 and 6 h, the ROS contents of silenced and control plants were
similar. After 3 h of drought treatment, the ROS content of the control plants was higher
than that of the silenced plants. After drought treatment for 3 and 6 h, the activities of
SOD, POD and CAT in the control plants were higher than those in the silenced plants and
tended to increase.
JRDEE



https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/drought-resistance
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11 SRR R B 7y I > N YA BRSO ] 2 TERE 7 (A) Ak R G @R (B) Y2 E T
(C)Rri e e & & 144 70 (D) TR RE A IALE 144 0(E) H A & &K

iz © 2024 ‘L BAEH B &

EZE (M)

feti © (B)fEYHZEER(K - (D) RNV EN: N - B BHEEET S -
&2k 5 Apple Hexokinase Mediates Response to Salinity Stress
The Glucose Sensor MdHXK1 Phosphorylates a Tonoplast Na+/H+ Exchanger to Improve
Salt Tolerance
Exogenous Glc application delimits chlorophyll destruction, increases dry weight, maintains
ionic homeostasis, enhances Pro accumulation, prevents water loss, inhibits lipid
peroxidation, and activates antioxidant enzyme activity
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12.(K _ERE) - LB S RAE RS Y MINEE 53 B[] fe A W R L HOOAH BB RS IC > 1 %71 {2 T 2

(AR 2 - SL B TE R G IR RB) st o T i DA xﬁﬁﬁﬂﬁt§§i§:}E’JLfﬁ(C)7%%%
] LUBE 7 ORI B 5 2355 (D) e g i o] A S0 IR B 7 20 (B DA B o B R
A E e AR
iz ¢ 2024 4G B 5
&2 (A)(B)
fgtfr - (C)It e FE 6% A& R - 1 A% 8 & IENUCRER 6%%F » (It 798 &) 1B AE
75 A B oy 2055 > RIRESURABE - (D)A&IiERL 25 A I e o3 25 -
(B)E B oy i 2 0 d A e S

exogenous Glc application improved salt tolerance in apple (Malus domestica) and that the
Glc sensor hexokinasel (MdHXK1) contributes to Glc-mediated salinity tolerance.
tonoplast-localized Na'/H" exchanger MANHX1 interacted with MdHXK1 and acted as its
phosphorylation target. Phosphorylation improved the stability of MANHX1 and enhanced
its Na*/H" transport activity in MANHX1 overexpression transgenic apple and yeast
complementation cells.
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13. MEHVERHE H— M R P TE YIRS AR IRR S L 2 S aE SR IAEPIARE T R 4K
JRRI KR S > LSBT SR R B 1 S RE R S —HL(ERE - T
[ B R IR R A (ST 22 A IR I P RE R S (L B R 8 [ (B AR R (Fst) 2
ARG b2 BB IRV ERE IR FROREFAIE O EREE R
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AT+ (A)E AR R R R A E (L - B R & SUE A (BRI EE
1t o (EfEFRCREE TR AT -
AT AT L (SR S S IR B A B R 2 B B0 v P ) B A 2R - BRSO M —
Hi12E #77(b(genetic differentiation) /7 & - [FlFHIAE 1R B — TR AELAY S & -
> B fe e (SRR R i 8 S A - (SR LB R
Fst Ry RBEEIE (S (L5 80 1] R DAHIEREREFHTE (5 53 {E(genetic differentiation) Y& ;
F FREE P2 A 52 R (He) BLARRL N S S (HIY) 2 2B T2 > Fst=1-He/Ht > (1)
 Fst<0.05 - HIFERESHE b  (2)E 0.05< Fst<0.15 B » HIFHERERINT S ERRRE
FyPsE - (Q)E 015<Fst<0.25 i > AIRREHIAR~E L - (4) & Fst>025 B >
FIRIGEERI LRI R & - IEsh > = (A2 15 % (Fixation indices) - Fis ~ Fit &2 Fst -
2 RBif& ks 1-Fit=(1-Fis)(1-Fst) -

TR -




14. N E A B2 E NS F RN ER - CARKABERRESEERFIFEER > gHH
FIE B £ 53 B SZRE YN LA [ TS HY 5 20 2 K5 U o Ry W E 0 43 - 55 D I 3RS e e =& 1
fife 7 (AT E B TR Y R (ERE R 0 o] LASE B R 2 Se SRy iRtisl B e LRI AR AR RESR B By
SRR (B) (e B B SR o m DA T RO U D e BB (indeterminate cleavage) @ FERARG
SEEREIBIA - YRGS VAR & — (AR AT RE 3 B Rl 52 B (E A2 (C) i ZEht
SHAAIREAZ RS AR SR O T - S R} - 3800 T BRI B A 2 REtE: - (HAGANRE
ZREE E % ORI e 38 5 B H(D) AR Z RS U AE DN IR Bt AR DA Sy 25 O -
I W DA [E] OV ERG B 2 AR HY L R (E) A2 2= At (totipotent) #R-AT1AR ~ 25 7B E (multipotent)#+4/]
AT Z REATAE (pluripotent) 1y 3 (7B RE | “=AE(totipotent) it AHAEH B RE AL =) » (£ E HER
garh > BRI T3 A R (E 52 B (EAS © 2R (pluripotent) #AlIRLAYEE BB RE ALK - ZFIiE
JEHIPRA] - S RE S b A [ e HYAH 4%

RAE ~ T
Gray crescentl Gray crescentl

A
SRE11fe m SREITHE OF
|
i © 2024 4 BAEH B &
%2+ (B)(D)
it - (AHENEE SR AV [EHRAGEN AT LLS 5 Ry B oc BEAUIRE] - B e LAVt~ -F A RES s
oWt o — T LIS A Rotflil o (CORFZERL ARV AN IX A 2 A% ON o > 3 B i -
sl T EAMPAIN X B A Relt - iRl St E 2 ORI AE 34 B i - (B) 278
RE(multipotent)iy 5% & 7R REf K
KRR Y 3 {E7BRE Rl o Ry LU TN PURSH © (fRE (B RE IAY5REY)
1. 2=pE#r4liAE (Totipotent stem cell) : £RERPAHFHE R A " 5ERE )T ) HVEREHAE - ©RESDY
B ARG S AHA - WRE RS R Al —(EC B (A - Bl © S2H500 -
2. B REEFANIAE (Pluripotent stem cell) - ERERFAAEAE T B Aa 25 -HERAVAIHE - (EATE H
SR (ERS o P © FRAGERAIRE -
3. % gedrAlAE(Multipotent stem cell) : 25 RERPIAE A AE ST BRI EEAF E AH AR HIAIAE - 40
i iErAlAt (hematopoietic stem cell) i 3Bl Bk K S e AR - EEAHER ARG S 508
TR P At AH 48 R e R G
4. B REERANIARE (Unipotent stem cell) : BELAEHANAE H RE /(BB —4IHE - B E A BIE
HIERE ST - BIALMRERrAHAE A] (LSRR - BERERRIAR SR BEHAE - SFdAEEL
il ol



Cleavage

48858 HEE
e /2 Protostome development Deuterostome development
RAE — mEE (examples: molluscs, annelids, (examples: echinoderms,
chordates)
Eight-cell stage

Gray crescentl Gray crescenti arthropods)

s 1T $ TR é
PN P
& T o

IER fHARE  IEREHE
1952 £ > W{ir S5 B AV R 4D AT (Robert Briggs) fiTi5E5 -5 L (Thomas King)sz
BRI T HAEAZASAE ) ROl E R - Ot AR AR S A B AL O T R e e
IR} > SEIH T YR R A S RETE - 1962 £ - FLEENYIEE 54T (John Gurdon)F]
FIANEIRER R EE - USRS SRR AR R S A DN R E 3 b} - & 5%
BRE—EEEEN - REHEHRANE RN - BUREIIEIARR A ETEE
Ve > FURAENZ R EIRYEEE o dIMRIR AN ERRE o
FEEARE

PAN A S HIETEh VIR R U2 (cleavage) R R e Mg Bt e M DR B2

2% 7 (A)EEiL (blastomere) Hy5% & 7 ] (B) UM RIS A T HEAR R (C)MHRRAIPES T 2

(D) A RIRL & A (E) A il e N1

[2017 A= B A & > B ZE(A)(C)]

Radial and indeterminate




15.BAA T EE BN RS B > T HIRCIU & IERE 2 (A)MTEZHYEE & HRZF (limb buds)iy
EALBAG - B2 MR JE4H R(B) TRl Y M & 5 (apical ectodermal ridge, AER) fy—Mit g &
1 TR AEARE A R 1 (fibroblast growth factor, FGF)/{ (s i i [m14 M & (O L& (L
[& (zone of polarization activity, ZPA) T] DIFZEHIIIf i 4 R HY 7 1) SET ZPA &IV 38 5
Fy/NE(DE ZPA (&3 i 4R & 53 A BN FE i 2 1 (Indian hedgehog protein) FEZETHEHY AR
177 A (E) M B ARAI I ik 7 22— SR 4HAELH T (apoptosis) HY 2842

Anterior
A Limb bud

m AER
S

] ’ \4 ZPA |

Limb buds Posterior

iR 2024 4= G, B %

EZE 1 (B)(C)E)

FEEfT - (AMTRZAYEE B FHESF (limb buds) AV ERLFHLE » B &Y MM IR EEHE - (D){E ZPA
B B4 A & 70 A RIS 25 1 (Indian hedgehog protein) SR A IERERHETHEE &
(EFEEE ~ BE - TRiRES) -

VURG 38 B a2 A a3 5 EZAVIEE: - TUR—RtAH & H A A A A ZF (limb bud)#
BN » B R ~ o bLn] 7 Ry Wi = © 23T i = (oroximodistal axis)MIFi{% =]
(anteroposterior axis) - gl & #ae fyEd fibroblast growth factor(Fgf) o AR 11 BlEEs 5 e ST
AR % RIZ RS2 IR S LI (zone of polarizing activity)Ffr o3y sonic
hedgehog(SHH) a2 « DA Rl » RASAVATHIEE B BORKIRHE » BAIRIRLCNME - &
PAHERHE AR AT A S #2%2 SHH IF > A 4 245 (polydactyly) YR 52 HHEE
SHH ZEHIFRIT - BRSO A3 5 N — &350 - BT EVEFMEEEE S
A ZH SHH Pz - EFM5I5R SHH N+ Gli3 Lig/ N & i 245 » 1fE
EEEE SR SHH f1 Gli3 #y/ N5 b [AIEE nTEE2 5 2 fany3i e - @B 1 1 IEMERYTEEH
HE(EEHE - M - IREE) VTS SHH 1281 > {H[ERF SHH 429 EREFR
I 1 B A R TE SRR AR A 7

I PLENYAA = RIS 2397 » BIVDIERIES R (DHH) ~ EIEERIE R (IHH) A1 285 R
F(SHH) - fEfk = iEps H RV ERGIFRZ B - EAVRHE - 558 - HLRAESR - 55
FEREE A IE R 25 - AHSTiat TSS9 08 2 B pE AH SR A AR HI RS
RrAAE EE I EA -

A(L) 3



16 LB EL N - mTHIH ﬂﬁ{lfe}%(volume)izﬁ & (capacity) tHf0 » {5 5] 50 SR AT A 8 (B RAE
& - total lung capacity) ; &5 ~N5IFIEEHF IR AV ARRIIA B - WREERF&EEpRe: 2 OF
B ONZYIHETA E’Jﬁﬂi@%ﬁlﬁfﬁﬁ 8 o (BEFERE G5 E)A)BCREH EE
(inspiratory reserve volume)(B)ZhaEMTifif 2 & (funcional rseidual capacity)(C)" g GEtE B8
(expiratory reserve volume) (D) 572 & (inspiratory capacity)(E)Hifi;& & (vital capacity)
g 1 2024 4 B, B &
%% (B)(D)(E)
it -
4Rt 7S & (Total Lung Capacity » TLC=IC+ FRC)
K 5@ 2= (Inspiratory Capacity @ IC=TV(HiRAE)+ IRV (KA EEHE SE)
ThrE R & (Functional Residual Capacity » FRC=ERV (I35 {4 545) +RV (750 =)
Fifi3 & (Vital Capacity > VC=IRV+TV+ERV)

Volume
(ml)
5800
RO %R
9 Rk
i Sk
|
a5 L P 3
| S RREN

2% 4 e R
# i:". i’t (TLC)
(V)
2300

- EEFRBM o LEE M

*H

(ERV) kAT
1200 : ¥ (FRC)

BAF R =
Ay

[RV)

FADIEVE -



1787~ S8 53 m] 4r5EHEA (cephalic phase) » & H(gastric phase)f1f5HA (intestinal phase) » DL fa]
ERCIUZIERER ? (A)ERGHARS -+ 35N S 2 E B InE ) 5 B 7 (B){E R HART -
+ ZAEG N Y S B R e (e B e oy (C)E 5 Bl - i A B B8 E IR g i
5 D) ERG ARG - & P HERCR R I 1% B B o b E)E SRS - Hoh HURER
I B B ks
HE - 2024 4= B4 B &
EHE (M)
gt - (BMERGHANS » -+ 45BN Y2 B R G InEr s D S B s o (D)1ES BARF - 5 SRR
TSR IIE (e H e oyl - (E)EFHARS - B ohir WU D & (e F i 5yl -
B H S HE e D AR LRI o BEHIZR P G AR LAussHI R 2R84
el NERY » WS - 8CE FAYRERNRIS S EEHY G 4R NS
NERMET  HMZEBEEMAEISE  FRF4S G40 . ECL 4HAf_FHY gastrin-CCK
(cholecystokinin)-B = #& -
BRSBTS [RE o H T IRAT 3 % Bz RS A A St Iy o7 By = (8l
HA - BEEA ~ HEAERGHY o (DEERY - BEIE R g E B E(E N BEER RS2 &5 > 8
A R B A BB R 1T B R - B S R N R S A S A R R 2 -
AR AREE R B 1 R AR LBl - nT ERERHR RS ARt s - B SR i
A5 [FEHAMIRERERE G 4Rt IS NER » 18 S MR AL B IR S R okl » WA FH 2 ]
HHETHINGRE - B TR EMBEEHE S - §EABNEENRS @ Mk
7158 - Q)FH ¢ HEANE IR BV S AR BER R 5 [E o ooy uhey
SHENEAE FOLEIER - WA AV EER - RN A Rt %
R ITIMIE—TZ N o HAPTE R S R S BN S R I E I B ESE - &
Yy R S R o BB Ry A AN - ANEN - CR2BETI-EIEE BRI
TR A g8 o BRIEA SRR AT B N RIS B o £ B2 /i B R THY - 2
i P IEYE 5 (e T LR AR N B R - AR R IDEVRFRE | BRSNS
B & SRR A D (F 2B b aIEEIR) - DBMET7ESS - Q)EHA © BERYIEEFS
HEANGE - AR R REITER - SRR S R - VBT SZiC S B4 MR
1% » B UMY AT o HIR AR ET AR R E G R R - BE R
LA - FOREMAHS N o BRI R R T EE RS AR 0 B S
BRI B — Y = I RE (Bl R AN B R 0k © B R B LA A+ —F5R5 2L
K ZAaE N E 2R S B R IR E -

R Pt blood vessel I8 IEE 0 B

2.
S
AR R
Doet HH 4 s d=)f = — Proton pum,
e A inhibitor
K
N, '\AAJ‘\ ey VWY
Vel Wl b= — SRR
Dty epts Ui et oo
”””””” . ] Lot scs BB « <) = = Antacid
T e
1 B
= AT 0 M B S S T

(LA



18. FEFELMFFET - Ml B 5175 ¢ H (Ramadan) - 757 H BYRUE E I RIZEIAFTE H H 2 18/
H Y% > S BRI A nE B EIoK - ASRIER - EEMRTEEEE— K% > HIMEKER
FEERSNIMR - i TR JhIS BB a3 4 TYI—REiR0 2 (A)mAgasfEE -
T o BN E SR A Na B (B M fE S N - B
Bl aE g A1 Na" SR U8 0 (C) i ﬁ“ﬁﬁb’% M EHEB NIRRT > 2
Na" S YR D (D) M A E S T D BB NER A R R Na" 85 IR U R ek >
(E)MmAEEeTE s N % > P EHEE /KA /J‘é D o {H Na EEIR USR8 il

HiER 2024 4 BUE R, B %

EE (E)

gt A ehEE RSS2 B R T o MARSEE T - MR TR - B/ NREEE

R o B IR P ENEE R RN SRR E IR SR 0 DUETTINEE Y IR UL
{EFS ° BUEE(E) -

[Na+] Fé @
| nEREER —— KR "
= Tuw e

~ p— 9’3
ADHD)_| TRE || MEREER

B l \
: \ N
8|y % LBER | :
L l o T
B s mek i - =
\ } ANP 7
SRBREK
| — [amna | — masmmn Nas]
(a8 RE)

FADIEVE -


https://zh.wikipedia.org/w/index.php?title=%E5%86%8D%E5%90%B8%E6%94%B6%E4%BD%9C%E7%94%A8&action=edit&redlink=1
https://zh.wikipedia.org/w/index.php?title=%E5%86%8D%E5%90%B8%E6%94%B6%E4%BD%9C%E7%94%A8&action=edit&redlink=1

19. DU N Eh S S RE 2CH Be ¥ eT 2 TR AE 2 (A)4R & (Nematoda)--{EAG 2 (B) T 8)%7) (Rotifera)--
{EeaG i (C)RE i (Gastrotricha)--E G2 (D) S B B #7) (Priapulida)-- R AS HE (E) B B147)
(Kinorhyncha)--{Ez g e

iR © 2024 4= A B %

ZZ 1 (AB)(C)(D)E)FEZE %4 (A)(B)(D)E)

fEff - BRI EINT - REEEIYIM ~ SRaREFT - P ENIFT - BENYIFT - 2R EIFT -

FREEENIMT ~ SHE BT ~ WALEIIFT S O (EIFT -

PSEUDOCOELOMATA

(L@ ) (4
Body covering v
(from ectoderm)

o
Qf Pse—udocot;;f

~

N \
\@ Digestive tract X z
(from endoderm)

(b) Pseudocoelomate )Jéf 4 t@
e (PIRLRE )

—— Muscle layer

@ Filum Rotifera @ Filum Nematomorpha
%%%m) o Filum Acanthocepala e Filum Kinorhnycha
CriE®) @R Filum Gastrotricha & Filum Priapulida

@ Filum Entoprocta @ Filum Loricifera

FEEARE



20.7F H (G fEHE(Batesian mimicry) 2451 - #EREE (mimic)4& & 75 i — 7 (sexual dimorphism)
Bl ife [ % 55 (female polymorphism)ER 52 - il 2 sht e M & [ 0F L R B e M (D Ay T R e Y
(non-mietic form) » DURFF{DIEERERE AL (model) A #ERE RS (mietic form) o HERE A TREEREE R
R N 2 B E A YEN R ME A - (B2 TREH AR ME ISR e - R
BEREE AV M E RE SR R B B Ry [EIFe - (TR e e A A P el R B -
EEUEET  REEFT KAV s AT s B R G A Al se - (B BT B Z B2 BT
Eofs > w7 B A RIEEBIER By 101 » SeRGE B (i o B R R R & AT A
[ & o 55 [ DA T rT AR g Ree o DAGS B R $32 B PR 122 7 I Y BRI Al 2 (AP VA B 8RR
JIA BERCISRT A BY R M B R [FIFE(B) A [EI M M e A B A [EIRE RS Y 5e % 1 (C) et T
75 iSRS DAY M A 23 S Pk [ ek P (A0 22 Bz i e ) (D) B P P 35 FH R A SR B
IR PR [ AR 14 (E) A5 M A R P A Bt S B A AE N - 5k o] DAHIE & A [EfE
R - 2024 4B B &
EE ()
figetfr
TR E(LEYI e F R LRGSR - HrhEREE A R ~ TR A Al
HEATER B R - e MR aSRIVR KRS LEYIARE, T AR - BER
BERn ~ SRR~ a6 - FIAR LIRS LEYIE REERAH SR - —
REERER > IS MEMEE R R RS ERRAV M - B MM & ZE A B ACEC a3 R
FATICAT Ry - FEANERSHYER AT BRI FE B2 WOt (ERE P DS IS - b - J&
FEAEBF IR A RENRE - BlasER P RS i
AN o PEAREGEN ~ BRERFNI LA LI BC 553 M ms (AT AE N A LERBERG - Ty TR
FI[E P B A A DU s A PR AR - BRI ((Z)-7-Heneicosene
(Z)-7-tricosene) - {EiEfEIENL T » WEs o] DUS#E R ik S LSV HEE(ERS - fE48
B EL A W LR AU SR TTACHD © A curtula fESR 0] DURIBFE iR G LaYn &R
s | e Y AC BOARRE - {1 o] DU D i ss s SE I R A RE SR E -
EHFEE (Papilio polytes) Kz 4T BREE: (Pachliopta aristolochiae) ” e EERERE % Fu il » &
ity BN 2 T R 4 B L EC e REAY 22 ] - 2 BHEE R M P4 25 B 14 (female polymorphism)
Vit - (E 208 ]S MRS WA IURE - —FE 2 EEREAY (form polytes) 55— fy 3 FEEREAY
(form cyrus) » HEREAIEERERY model BEATEREE - fiE & Rl ge R HIZE N FIZHVALERE
% 1T o (R B RGBSR A A et - T S FHRERR AV R 2o 1 o R RE S 5 [ s -
JAERE -



21 B84 mRNA Ly S8 e - $TH02EH] COVID-10 yefftn s 1 =AY At - KA RIHEhn
FORML TR T2tk (lipid nanoparticle » & LNP){E{FAE55HY mRNA BT LUIEA A ZHHE A
T - —f LNP ByGS A NE - 8% HVU(ERE TR T HRE - EARAUAE 100 SRoR 724 - 5tk
ASETBAEAR - BE R R A —ERYTREIE - £ RGN EERIR o] DU S e e AR R © UK
FEH LNP #fiEft s 2 1% - T DU BRI AHS - 5% mRNA fEAliE T als EnE S
ThAE » DU A R LNP BYRS A2 -t 2 (A)Er il (BAVREHGAY 22 R B LNP 58 E
EX#J(B)PEG IS i AEE A £ 2 F HI /258 LNP LR Z e e 2 0B PR (C)Rk A E A EH]
BRI LNP 12 Jepies Vac (D) & B T CAYAR I & 155 L& 7 (B) A I [EI 7 & 5% LNP
EREERRENER I - A S SRR R &

lonizable lipids §

PEG-phospholipids 9%

Phospholipids 9 -
Cholesterol =,

mRNA ~/"

iR © 2024 4= A B %

&%+ (B)(D)

gt - (A E IS8T IE 0TIV 4S 8RS0 E B LNP SRR E RV EL A (E i & B E -
(CYHERKEEREVTE 25 B LNP #iRE71% 2hB s/ NS © (E)ANIREEI BE &% LNP HREE
HIRBE RGN » A 5 B AR L & -
B VIE R EEYE IR AR B RS E IR AR E K - B T REIRME— A B
B FREGH e TR AT - BRI P EERIVAE BRI AR o MR aiAsE ARk
SR E R R BN ~ R E AR AEKE M EREE HAL MmE ke D ey E S
g NEEAR GRS SRSk o Z A EENER SRR 2 I (PEC)#EEIEE R
| DES "R lBES > EESHIERMIA N R RGBS -
LNP 35 dhi e H i s (glycerophospholipids) ~ f5 5 T-H5& (cationic lipids) ~ [&|fiE (sterols)
L IR{LREE (PEGylated lipids) ~ [&F&H5"E (solid lipid - #1MHASER) ~ IR REREE (liquid
lipid > W) FHEE (A [EIEEFDEFIME - 422 LNP B > B33 B/ R i R FIEL B
PRE LNP B/ NELEEY B A 5%« H IR FHRYEAE Rl A © =i BRY9 B A (High-pressure
Homogenization, HPH) - # (L& HEEE % (Solvent Emulsification, SE) ~ fiia A ~ #HEE
FUriAg 2 (Supercritical Fluid, SCF)% - Hrpfifrfi g8 ARE R B s VALK HY LNP » H ELff§
RFIVFERME DR SRR B OR B ES - F 7Y LNP BV IE & A E sE B & BE /7Y RNA
GHr 0 fre® RNA 7[R - By B AT RNA S EIRAEREAVE 2 © BB —TERANE




EAEE - EE RS 2 MaV PR AR S i SR B B E M - A B AR B
F2 FR B A S HE i o T ) HE A R (e M A B AR S B SR R B R B PR M B s Ty
A B BB N B 0 Rl & - B R B FE B VR A T BB EEAE B AR AT RNA 288 -
PEG B& i DUEE LNP » s [REIFEE RS KEEET ZORE T - @ DB e
W 4R Y IR S MR AR B E AR R s Rk iy -

(ot B8 I BB (R 4 LNP BRI ARG A - lonizable Cationic Lipids 7575 fi#
BEH H(pKa)&y 6.5 fE AR A - (FHATRG MRS N AT A ISR - (EAMERR T g8
FEE R MERARAS » PRI REMR AR B B T i e AR B I

=" FE{EAEE PEGylated Lipids 1] 11 LNPs 52 2| ge iy E AN S e ig et
HAYIFIRE o [EiEBEEE R T4 Sterol Lipids & Cholesterol Derivatives $2£= LNPs
HUREE MEN (e R Rl & S I >t e DU DABE S LNPs B  FHPEEAEE Neutral
Phospholipids =222 BRI & [ E - H T HMEER LNP YRV FER - [2RFT-AEE
Anionic Lipids F][/7 (- fR{ERF LNPs FEfHIESEE -

SRS FHATRE A B F D7 =G AGHRER Y E R H & e (=PR 7> endosome ZEAfIES H -
BRI NS/ INES R o il Ry Ny TR RERE - R INIEEFEIE TP 4E - SRR AR
endosome escape 3 FERAIGHETTHTZE » H FIFesd 4l TAT ~ poly arginine 25 (- 88 {af i
HRAEZ(E (3 A endosome HYfHEAGEL endosome FAHET T2 A FH - {#i15 endosome f&
Bl e Re Rl & R e RS /K IR B2 A\ 4IRS -

® @ & % —
® ; \ N 0 MRNA
%@%@ @A;MOJ?% anP M BB
® o ﬁm"i’g%mgi A BERBERAD
i gl ® A >t oy | v HEE
37,8 (PEG)EHHIEE

[KBRPHMRNA|  (ZESRPHIEE] (EEBMERAR)
y ® K

Jub 2s @dh 18 A
D Iﬁﬂﬁlﬁbﬂ

RAREERBRL

A -



227 NI ~ £~ =R bEYIREa - (&1 2 (A) =R L&) LU e N A B 221
BEEEA(B) HERA HE 2 A — T b & Y)(C) =R L EVHE AR AR IHRE A E IR (R AE 2 (D)4
REH MIFENEEY) ARTEAREERRE)MIEERVEE ERFEFEEEEEY)
FbRR 1

(59) o4 (Z:)Qj/n () H
H—E:')H H——OH H
HO——H H——OH
H——OH HO——H H
H'jl—OH 1 OH H
3 >HOH CH,OH HOH
HEE © 2024 £ BES B &
%% ¢ (D)
figEtfr © B Ry D BB ENE > 20 D BRI B AU R A TEa s » WA L Bl &k -
(A) =1 LEP AT DU AR EEZ R 1t - B)WE A L&Y - (C)WILEYIHE
NBBAARTEEEERE - (BE)4EEHNERE TR EES e LR+ -
OxH O H H\‘(PO H '.;-”fp H\C 0 H\C/U
H——OH HO——H II—{l —OH 1|4:r—::'—|1 11—-'-—01[ IiD—II'—II
H——OH HO——H H—{—OH Hl— ' —0E 1[1‘}—[':-&1 HD—(I:—H
HO——H H——©°H Ht_‘J—iJ'.—H HU—clf—H HU—II‘—H HI'J—I:l‘—H
H_\_OH HO_‘_H H—{—OH H—il'—UH H—[I'—{:u-[ H—El‘.—{)]-[
CH2OH CH2OH CHLOH LI.'I IO CHLOH {L,H,m I
D-Gulose L-Gulose o-Gulose o-ldose [ o-Galactose | o-Talose
L-#&lEE D-EEE (R RMEY) - D-Ba e R NFENRAK(EEY) » ARK
=AIERE - L-egalEe EanE - ANal LEaE il ks - S —1EaE |l
RISEPRIBHBIEEEY) - RSN » L-Eiail o] FTE&ERG SRt RIY4ERE 5 88 - L-Ea s
R > Mt e L HFREE AR » R B AR OISR L -
dREE O - &g S —EIEE A0V ERE - E45RIPAETHLE - TARK >
BN RS o D RIRD L USSR e i R a8 o
H 0 H (o] H O H (o] H (8] H (0]

i N N gl L 0 ~F
H—31—OH HO H H——OH HO——H H OH HO——H I OH HO—+—H
H— OH H OH HO——H HO——H H OH H=—1—0H HO H HO——H
H—T—OH H OH H——OH H——0OH HO H HO—}—H HO H HO——H
H 3 OH H OH H—t—0OH H——0OH H OH H=——0H H OH H——0H

(CHZ0H CH,OH CHz0H CHZOH CH3OH CH20H CH.OH CHz0H

D-All D-Alt D-Gle D-Man D-Gul D-I1do D-Gal D-Tal
H (8] H\‘f{) H (o] H.\ﬁD H o] H\\f(} H (0] H,‘\ﬁo

HO H H——0CH HO H H——0OH HO H H——0OH HO H H——0OH
HO H HO——H ] OH H——OH HO H HO——H H OH H——OH
HO H HO——H HO H HO——H H OH H——OH H OH H——OH
HO H HO——H HO H HO——H HO H HO——H HO H HO——H
CH;0OH CHz0OH CHzOH CHzOH CH20H CHz0H CHz0H CH;0OH
L-All L-Alt L-Gle L.-Man L-Gul L-Ido L-Gal L-Tal
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GDP- D-mannose
3',5' -epimerase

Hexokinase
D-Glucos¢ ———— D-Glucose-6-P

Phosphoglucose
Isomerase

Fructose -6-P

Man-6-phosphate
isomerase

D-Mannose-6-P

Phophomannose
mutase

D-Mannose-1-P

GDP-D-mannose
phosphorylase

GDP-D-Mannose

4

GDP- D-mannose

N\

/5’ -epimerase Cell wall pectins
Myo-lnositol GDP-L-Gulose GDP-L-Galactose
GDP-L-gulose-1- GDP-L-galactose \
Myo-Inositol phosphate phosphatase phosphorylase Methyl-galacturonate
Oxygenase " Methyl
RELTMIND:3 R L-Galactose-1-P | esterase
: : L-gulose-1-
D-Glucoronic acid 8 2
phosphate L-Galactose D-Galacturonate
4 phosphatase 1-P phosphatase
Glucuronate | v D-galacturonate
reductase reductase
‘ 1:&uloss L-Galactose ‘
L-Gulonic acid L-gulose L-Galactose L-Galactonate
dehydrogenase dehydrogenase
Aldano ™ v Aldono
Yichonsse L-Gulono-1,4-lactone L-Galactono-1,4-lactone lactonase
Guluno-1,4-lactone L-galactono 1,4-lactone
dehydrogenase dehydrogenase
L-Ascorbic Acid
Photosynthetic Plants and
Animals protists green algae
UDP-D-Glucose

* UDP-GIcDH
UDP-D-Glucuronate

D-Glucuronate 1-P

+

D-Glucuronate

GlcUA
reductase

L-Gulonate

Regucalcin
(SMP30)

L-Gulono-1.4-lactone

* GuLO

L-ascorbate

FRIEARE

UDP-D-Glucose
‘ UDP-GIcDH
UDP-D-Glucuronate

+

UDP-D-Galacturonate

+

D-Galacturonate 1-P

+

D-Galacturonate

GalUuA
reductase

L-Galactonate

+

L-Galactono-1.,4-lactone
*, GALDH
L-ascorbate

GDP-D-mannose

GDP-D-Man
3'.5'-epimerase
v
GDP-L-Galactose
GDP-L-Gal
phos (VTC2/5)
L-Galactose 1-P

Phosphatase
(VTC4a)

A 4
L-Galactose

* L-GalDH

L-Galactono-1.,4-lactone

* GALDH

L-ascorbate



23. NHBARS R HEAR B AL MEA ARG > o[ e 7 (AR M a sl & (KA cAMP & &
T8 % FLIE IR A 4H 7 HE55% (B) FLE R MEAH IR T IR 28 B i AR B 145 Gl > KEGHR
AR FH AU (C) B 4HE A cAMP AU & B AT S - RIS E A BEA 2L (D) & FLnE
PR AR TS MR - FUSEHRACAH A0 3k (B) KGR EHY cAMP 28G5 5 (CRP)ZE
SEEAGE S CAMP I KBS AT I FLIE

i * 2024 4 BAGH B &

&2 (A)B)(C)

figetr (D) E AL MEERLGEAH AR T E MR - LB A ] pladisg - (E) REGIFEHY CAMP &2

A H (CRP)ZEEMEALE & CAMP 15 > KREGAR G =] DA FLKE -

AR A R 4A RE EIEF > cAMP AR/ DT 43i#2 > cAMP & &K fAK -

B T e A A R BEA IR > cAMP S ERUTTS - i TPA —TEAEEL CAMP R RS

&Y CAMP 2325 H CRP(CAMp receptor protein) > & CRP >REl cCAMP 45 & HFEE4

JEVERY & cAMP JRIETHER - CRP Bl cAMP 4 & ff 48 A= =Mt av s biE(t -

/s CAP(CRP-cAMp activated protein) » g5 DL = FH20Y 5 =R E 1Y DNA o4& -
10" 2" v A" (mutant repressor gene) — lactose present — repressed

8 P 0 L b4 Y A
| [ -

low [Glc] ag;gg'sae‘e high [Glc) adenylate
00 __*Ocyclase l

)
AP @GP 00 o o /

I- CAP * CAP Lactose-binding

Repressor always bound to
operator, blocking transcription

i site altered; no binding
l(‘ & ‘ P Q to lactose
[\ F =

RNApol RNApol

Promoter
A

Al
—
Jﬁ ﬁ % lacZ
RMA QOperator
polymerase

can bind
and transcribe

{a) Lactose present, giucose scarce (cAMP level high): abundant lac
mRMA synthesized

Promoter
2N R FEHINE r \
ona < TR N

CAP-binding site T Operator

mutation i~ of polymerase
mRNA repressor gene can't bind
Inactive ?
capP inactive fac
repressor
| (b) Lactose present, glucose present (CAMP level low): little fac

mANA synthesized
mutant repressor protein;
will not fit into operator

FRIERE



24 B I~ i - (transposon) k[ #8 g5 {7 - (restrotransposon) ££ BRI 4H % 8 7 =00 & TR 2
(AN &5 H D) R R0 =7 8 (B)iE (i T~ DL DNA SRS 8l > [ EsssiEar 7L RNA
YR A RSB (C) R 7] DUE SRS 8] - R sk 1 o] LU S R = 8l (D)1 +
DUmsE R E) - s - VB RSS2 #(E) & & LUR B R A2 E)

HiER 2024 4 BUE R, B %

%%+ (B)(C)

fEfT © RS T - PR ASE RNA o B2 AU & Sniiides & RNA » Z8% 5% RNA JS

Bk > B R DNA > A9 A S B Bhp - #Er FRIEEE DNA » HERZTA
G o N W R AR BN T o LR T A0 > R RIERIE R B R 75 (direct
repeat > fif# dR) > BLE{FTHEEENER 7 EEF5(invert repeat » {5 5 iR) » BLEFTEEHY
"E[S ) A - 2R A 2 H TSR A FS (Insert sequence > ff £y 1S) -
DNA JEAVEEL T > SHoMEH —TEE RNA JE I MU S s 1
(retrotransposon) o FELEE( 4 B 3 AL B T ARREAR DL - W EIVEEYE S RNA &
—E% RNA 8RS 75 G1% - F/EATS—E RNA FEETRESER R DNA %
FFLLi% DNA Bl g B4 554h—f% DNA > [FHEERE DNA 8 0] DU A B3 SV g
BUTIERS - 2R 55 L retrotransposon AR HEHIFEL » ME—HYZE RT3 RNA 2
EHEEEL Y MEE H A RNA BEHEAR Q48R H A ZF T > 1fi retrotransposon N &y fEiE
HYNEEH > HEEES ENRETI DR RIS AU TEEAr -

i First strand

. h
l Transcription synthesis

tRATH
VWW

Integration of
DMNA/RMNA hybrid

Reverse
o i

Reverse
transcriptase ¢

Translation i

Second strand
Synthesis

mRNA complex

Binding to —

!

¢

|

C\e

|
i@ s gt |

New copy is complete
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25. AR AL e BS B E Ry 78 (i v iR A e Fu B (R A A% /[ NES (nucleosome) o T &
i 78 {EHL RS HAE SR » AIFER4Y 160cm » 5%/ Vg R ELAR 1inm [BIFEAS - RaRYZL R
GEBs R4 By 5071 9 (A)1.76X10°nm3(B)5.5264X10°nm? (C)13.728X10°nm?
(D)15.1976X10°nm? (E)60.7904X10°nm?

HpE ¢ 2024 A BAEE B &

EZE (D)

fEFT ¢ V=Sh=nr °h - 3.14*(11/2)*(nm)**1.6*10°nm=151.197X10°nm? -

FEDl R

26. T & &y /\EFE 4747 (species 1~V I)FY (0 285 (plastid) B RES R EE © P9fE 111 F—fk4k
EREY) ~ PIRE I~V 2RS4 IFE V-V B2 2R 1Y) WIfE VISV B S AEAE) -
HEHARKHIE YRR © &R R 13 (2R E '8 =15 AR (protein-coding
genes; genes 1~13) > FihE 7 [ By AR 570w %] 3 UwiY 5 A 5 MEARTES (A EME 2 MHEEH
BEREINELR o SERIAR TR NRIEST MY - (& IERE 2 (AR 2 RAR 7 BFTEHEY)
i B (B) A AN 4 AR 11 28 7S ER (C)AA 6 IREELE 4= AVRE /1A RH(D)
EYIvE B ESIRENELEET > AZR AR ERTY I ERE R EE) A ~EE
W2 AEAE Y o] RE e B B TR —(EE S

Gene
e
3 2 te ; : LaW

2k
i © 2024 4 BAEH B &
&2 - (C)(D)(E)

BT BRI A B R L BRI - B AT R B R (L
R NI T/ 5 « FITILL(D)BERE « T L 11T J TV ECAEPRAAA
P R ATAEAR E SEEI R R B 4 - FTLA(E)EESE - S340ar A SREE o & BRI
s LU 6 FTAERIZ AT © (CYEE - ffi(A) FAEIAl 2 fE 222 RS ML R
EAFRR 2R RESE - (B)l K 1| Bt &R » 11 B IV Bl L B 4
L ERIREN AR 4 288 T e & 1E R TIAE 10 Ba s Byt - Fhs s
R AR £ P A -



The evolution of holoparasitism can be revealed by plastid genome degradation and
coordinated changes in the nuclear genome, since holoparasitic plants lost the capability of
photosynthesis. The decrease in the size of the genome is a common feature in parasitic
plants as a result of the shift from autotrophic to parasitic life, which is accompanied by
several changes, such as pseudogenization, gene loss, structural rearrangement and size
reduction.The most evident is a reduction in the size and gene content of the plastome,
which correlates with the loss of genes encoding photosynthetic machinery which become
unnecessary.

parasitism likely has evolved at least 11 or 12 times in angiosperms. Hemiparasitic plants,
different from holoparasitic plants (non-photosynthetic parasites) that obtain all nutrition and
energy from the host plants, comprise more than 90% of plant parasites and are capable of
photosynthesis .Loss of NADH dehythe lifestyle transition from autotrophy to parasitism
leads to varying degrees of plastome modification, including decreasing size, physical or
functional loss of genes, and structural rearrangementdrogenase-like (ndh) genes.Loss of the
bulk of photosynthesis genes.

1= ure Mimulus Trlplfysarla ftriga . Oroban_che
eat her gyP
Nutrition Autotrophic Hemiparasite Hemiparasite Holoparasite
Dependence on host Free living Facultative Obligate Obligate
Genome size (Mb/1C) 430 1975 1672 3900
Chromosome number (2N) 28 22 38 24
Hosts with abundant N/A Arabidopsis, Maize, rice, Arabidopsis,
sequence information Medicago, sorghum tobacco,
(model hosts) tomato tomato
51
L#
Mim Trip. Str. Oro. T
x Loss of
photosynthesis
Origin of
terminal
haustorium Origin of terminal
haustorium (obligate
parasitism)
Origin of lateral haustorium
(parasitism)
TRENDS in Plant Science
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27 E B BT R YNGR E KK » BRGNS TR T —EE B E IR
YIEAR G 58 2IHK o NI RS (captive breeding) YRR EL [EAE 7 (A)EIEEIE AT
REE T ETE - SRR SRR AT Ak (B) Bl B E AV (B S 18 s 5 R R (O el &
BN E R BN RS RS B RV IR O) B R B H RS B2 O EE P K%
Pl EES - EEUERIZEE A R (BB E B ENIG A & » IR TE R » AII2
TR R E B TE IR (ERE & T EER - SN RE S R B S Y Al s AR 2

HEE - 2024 4B B &

%2 (A)B)(D)E)

gt - (C)EIBEIEN R EFEEIENERS A ST ERIREE - 2L ZEf#ES -

— g 230 T JEIEE 1T Ay (abnormal behaviour) | 2% " ZI#5 1T By (stereotypic behaviour) | -
PrItAh - EEEYIEE B AT @iap BB — M AAVBEEE - I T FAEHE
#(inbreeding coefficients) & i H (& B AR 2R 59

JADERE -
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UPREL R TERE 7 (A) RIS F-HY S E S E NI ERR B E I T s (B & S Fs 51y 2%
T e i e Y B 2 (C) e i AV B E A A R E R B MR #Esm 2 g
KSR (D) ZTERRFRR B E M T e B RS — e - M iR A8 = (E)
R RN BRAVRZ R4S /R 2 1% » MEN B E S B

(a)gm(

® 1o (o) 4

150 | 88 W s
: | g

By 100 E 5 & 2
b3 w L]

g - =2 £

o = 0 0

B2 e GG -
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(AEY)E S TE AR — S g b RS R BYEY) B I IE R R b — A (bR
(OEPIIE iR E B & 1E FH AT E AR T 2R 2 IR (R I AR i A T 22 (D) e & 1 E
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L IR

iz ¢ 2024 4G B 5

&2 (C)(E)

gt - (MEYIE B EHRKE L REGR /S ERE(E R ATRY) - BEYIEBR
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BRI (e S TR R PR U R B R B T -

FADIEVE -
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REVREER A TBE R R (VRN BN BB KT E AR R
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fEtf - (AEVIF B)YEY Z(C)EVINA IFRREENIIRE o (E)EVHFMIERER A BER &R
()N AT B IREF B R VB E AR -
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AV BARS A EHREENE - (NI AeS B R HY 42 A& 5% (production
efficiency)(B)EfiE ith Bk EASAY R RHYENY) - (HINH T & Rl ie e M E A > N
B AT K B AT R & (C)RR IR AN B A R AV A B il S HA FE AR
ETEYIH BRI (D) AL AY) - By N TN R HERYRE B R - A
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2024 AL HEIE B &
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* Flower vascularization and fruit developmental anatomy of quinoa ( Chenpodium quinoa Willd)



Amaranthaceae
AL -

=~ & E

1. B 44k 5% (glomerular filtration rate » f&7% GFR)(BE A2 mL/min) ] B DL B B B -
KIEE B AERIE B EL Fy 180L(IEE 15%NIEIEE) » shat B IEH Y GFR #E - (LE -
PRGN - EVENE M%)

GFR #i# :
g - 2024 £ BEAEH B &
S

=R

1. 107-144 mL/min(2 43)

f#H7 © 180000 mL/(24 x 60)min=125 mL/min - 125*0.85=107 - 125*1.15=144 -

G

QAE—ERGREY > FE—E FER > a8 LSRR HREEEIINERE T LGE
ELff FEEEAHE(F B4 & (conjugation) N B FE#EAVANE (F i) - —E4IESEEER » N
BRAE K FE RS DNA HYRE i RE({E2AHERE - origin of transfer) iz U HRL - VAT ELH: DNA
GEL S 5yEE o Wk A FET > £ FEM FET > FERIVER DNA g8 EEE S
— Rk By SE RN F S (RREANY PSR F - A FE T FEiE s AR e
LR EVAHETE A Hr B - BfSE M FESE SR YL F-E R4S ERNEL o Hr F
Frshatta A NEHTEEL NEFTR o BPREE a2 Hir FIVZYEEE DNA > 406
&5 FERe DNA IVEE » EEAlE FERVZYEEE DNA < 1F Hir i1 FEREE SR > FHiE
FEELEERY DNA 7 V)58 B - UIBHRVELRE DNA BEi5S—REeorf @ B 1 UIREHY F B AR F AL DNA
Wik A F-E b > AR H E e fe B S DNA & s > #hid A F i > I s S5 —ps
HF4EE T - %A FE A Hfr FZ4@EE DNA 2~ EEESS S ISMEmNE @ FEaE » %
AFIZ o B A A F-E Y H EZYEAS DNA | ERE il F Ay AS DNA 2848 BN EH
G -




(L)Hfr EF0 Fiﬂﬁééé\TLxﬁH%EﬁzKHﬁlf s B - BAEA [ Hfr &
HERAEDE Arg™ ~ His™ ~ Mal™ ~ Met” ~ Pyr™ ~ Tyr* ~ Xyl™ > S48 b L AT Al L e
EHIFRA - RSP R (E Y F AR R ER Rofol 7 DL AR+ B (AR B A A B Ze 3 Ry
LA -

() L > EREGES 5 ikl > ERETNE Pyr iy FEHE - 102A #BHMAR
EEAARY > R G RENOR 30 SR hiEr - 455000 PYr'iy FE 53 BI7E 30%/& Met” -
90%2 Xyl™ ~ 10%2 Tyr" ~ 60%F Arg™ ~ 70% 2 Mal” » {H;G 230 His™ - (RIBILAEE » 5
ELECPRI(Arg ~ His ~ Mal ~ Met ~ Pyr ~ Tyr ~ Xyl) B {E A BB 4R 751 Ry el 2

iz © 2024 ‘LA B &

ZZE 1 2.(1) Arg ~ His"~ Mal™ ~ Met™ ~ Pyr™~ Tyr =~ Xyl -

(2)fFEAEEE_ Pyr_Xyl_Mal_Arg_Met_Tyr_His
FRAT (OB R P BsGE & TR A - HERAL R
Arg ~ His" ~ Mal™ ~ Met™ ~ Pyr™~ Tyr "~ Xyl -
(2)fFHEFERL Pyr(gzF-HER) Xyl(90%)Mal(70%)Arg(60%)Met(30%) Tyr(10%)His(0)

U%



Copyright ® The McGraw-Hill Companies, Inc. Permission required for reproduction or
F pilus of Hir cell has established
connection with F~ cell,

coll

S oo \ p
al
prlwudlscm. R .
i " P
. Ool- (0] |
I Iﬂ._ 1 ot
Pl L2
K EAR AR Fit
‘ [H Enzafin l
Hir chromosome F plasmid followed by chromosomal
replicates itself

DNA passes into recipient cell. Y= _|
= 0o [Ond
an ' i i &

overs between -
Jogous regions L] = L
on donor and recipient = | {
Cells separate. DNA. @': | m o | |
Reciplent carries part )
of F plasmid and some F* I j 1 [
of Hir genome plus ts ] ¢ ¢

i )

[ W Rie 1 KIHEL

w BRI prive .:'1'»-':5?.
BT AR ¢ o |
{ fal FIRB IR E | g ok spbosiip | I F s —B8E -~ N
DNA fragments from donor and recipient WL BN EEAF RN EER
cells led by nucle § y .

L 0 PR AR b 1 W TR RIS
EAT-RHLFB R EEE L ARRN Y - DA RR
B g prialhad | 0 A 0 2 SEIETHNE NG
REHITTE

BRI WEEAIHERAE § [ SRR AR AR - R
BRI « DR I & B A 2 -
SEIEARE

' . noupbnﬂpaniym. - :
Some of transferred DNA may be ‘QU ﬂ'@ "@ @

J incorporated into recipient's (]
chromosome by recombination, .




