SEBETT AR IR EZ RSN

g3 HE S ERH

AP o
8 i

1 46 211K % b 40
CETERECT S S
WO SRR ek 5L %) E

D?G&ftiﬁwﬁ

ZHONGGUONONGYEDAXUE CHUBA!



: 35 éEﬁiﬂ%&ﬂ%ﬂ%A%%ﬁﬁ%&@

WPy A Py
ENEEEI TR

FHlE - B

AR AT I #0844 Ui Gt vH
[LETS B I (R A
T2 R AT 2y g I D A

I?@&%xﬁﬁmﬁ

ZHONGGUONONGYEDAXUE




E B ER 4% B (CIP) ¥ 47

FH Y A B S ) 1R P B ) IR AT/ A R, —8 AR — b P E AR R A H AR, 2015, 7
ISBN 978-7-5655-1307-7

1. O# [I.OZ& . OHYAE BB AE-AEER-{ LS V. DQI45
b [ A B A5 48 CIP 38 8 7 (2015) 58 144765 5

¥ B HYAEBEEEJEBEEIEMNT H 8 M
t & FIE EH

RURE F B ARg Kk & REHRE #HTR

Hmigit B wEREW K £ ERK

HAREZ T ER K2 A

it fb b v T X B 2 5 HPEIZRE8 100193

B i KATHEP 010-62818525,8625 P& IR %5 # 010-62732336
4RI 010-62732617,2618 HORR & 010-62733440
http: / www. cau. edu. cn/caup e-mail cbsszs @ cau. edu. cn
FAE A5

M 2 AT ED R A PR A A

2015 4F 7 A4 8 kR 2015 4E 7 A% 1 WERRI
787X 1092 16 ¥ A 16. 25 Epgk 400 FF
35. 00 JG

AMEFINE
SHHERE

EANERESNEANEGNERNER = =

EHmERREEALEFHARER



C

%

g * %

N

31|

&R AG P N

FEPRA (B m ARl K 2)
x| B G B ARk
EEE R R

ISEESC BV S PN D
VAR N D
BT (AL mt ARk K2
Xl 22 (Jb st Akl K2
oK A5 O A0k k2
R O E ARl k2%



MY A B2 R AR B 1 B B ) & Y B IR AR , LR AR Z L W EBFFRL B L 5 IR AT ] 1E
FESF AW A B E AR A LA ROIEMEE BT AE A =% XA % A, il 30 40 ARk B BEAH G IR AR 3
IRk FERE TXAE T FEHB.

% g 5 B9 3 AR AR B o AR T SRR, DR T AR G b B R A W) A B A 0 R A R TR
AL, ERELRT . RISHEZHE NN FEY EBEMEEM S EREZFHHE
SR FZRAXEREYARYRBENHFER JIETEETHAZTRE QFEHR ¥
H AR A N A B E A L, DA B IE 7 HE R WIS A A 22 5 i 55 A T IE 5 2% > Al 9 A 7
FHRRFEAPERVELHERSHTEWHXAST. B ZERBEE T W, ¥4 % HRE
S BRI S M A — E X, O IR T SR — SR 0 98 L BT AR AR B rh AT AR
B S8 WA BEAT T A9 55 A BB A B T 4R 3 AR XX 0 40 N A B B . S SR 43 DA B
I B, e B B A B e R AT BE L R B T A LUSBI R B B A

REAFENEMHHOSERNREHEXFAHFHB.ERTEI. A CARRBRERZ
Ak, BECHE B HEVE AR IE

m &
2015 4F 6 A



BHE JERIEM -
BANE HYEEREM -

BEE WS Ry -

BAFE HYERY G-
BhE YL R A
BHE MY AR

%—i—- ﬁ ﬁ%mﬁqgﬁ ﬁk?}t*ﬂﬁ%f{:ﬂ A s
B —  SCIRBIT N 5GE veereeerserenreaenessonnseeerssssone e ses sesaeaen seseae nae e eennas nneaen een
M= AR S5 SunS e NS SS BTSSR USSR NS AL AR NS SER SHE RS SURTS AR RSP SAAROR
- 233
v 237
- 241
a8 e a0 eas ses see ean s e ee e EeE aes N ANk eE REN SRS AES SEE SRS SAT SNs RN RSN SRS RAR AR RN ean tan nn. 245
é&%iﬁk........ S5e 640 e0s oo s Eas Hes e Be BES et 8 sn s sas N Cas0CE SEe s0s SEe SEE e 0 Sse RIS 00e s et SRS NSE S e

BHEm YRR

A R -1
iR -2
B 43
A R -4
B WK %-5

SR R s o524 75,50 meecmem e e S A R AT P TR B o b W
B LA T -sucan sus svnmussnsvarmpnenmnen wansnsmes sus swases s susdssahpnon sasisnsns vak nbsinans wns
o] T (PSR EA SRR R —
TR BT MITEEIE =5 0w 5 iy S A5 i amcam it s syl s by iy
T TR - 54

eeeees 84
- 101
« 117
- 142
= 164
- 186

22
38

223
229

249



£—% Mt EFimk

R

—. #iix
AR B A R A B (R 5 P A R A B 1 2 R o
—.F3JH

(DHERBY A 2RI NE.
) TR A2 R S .

=. BFZRE

L) A B R AR ) A A 0 B0 i R e A 0 A B4 ) RE S LR 4 LB A B o, TF T U A 4
AR ERE MRS K o AR S8 OH A S A AR A T sl R e B Ak AR W A B
RHNERBOI3 HAERKRE SIESER YRS RN FEARESESHS 3 AT,

YA B R R 43R 3 A O AR B2 B 2 B I . B ZO0T R L SC R 05 ¥
WL FRIE A fir o 72 IR R R A A KW BRI MR K RIS 2R . 2 T
KREFOWE . OEY A MR R K. 8 W8 ik , 48 6 A 1k 2 AE B A 24
W ALY A BT — A e AR R T 58 — AW R B AR S E Y R
—IT%FHHEA: . QMY A B FH KRN . BEE 20 22 DORBHEE AR B R R fe i T
FEL W A B0 2 AT 2 % 4% A J2 T BE 9T T AR B9 T J (AR W AR B2 A5 B 1 RO B R AR R .

H Wl &

L. AW A B i s SCRATH A7



2 HYEESE SEH B S AR

2. MY BTN E R A7
3. METH Y A A R BSR4
4. R e SR M AN AT A,

25 %R

LEMEBRENEXLZMAA?

YA B R TR A T S LR R A R A R RL

2 EMERFMRNABTRMT A7

Y EBERRNERB NERATESESER YRS R . FREESHES
¥R 3K,

MYHAERET MY EMENRIMERR . ERKREBEYMEEBRMERAEM. &
FORAE T A0S S BOR BT AL 4 BT AR O B, B S R R, AR B R P R AR 2K
ME A TP B R ST F LR

FE P B9 W) 55 RE A QIS Bh BLIE K 23 AT B IR B ML 4% Rl R FE AL AR N B9 53 L
HL &Y R AL AN A B KA S 90 B9 & B BG4 L2 55 . A O TS RE AR AR R A AR
KR T HERE . A [F] A5 e 7 8] 76 AH L0568 A ] 24 ) 14 il o R 2% B0 4 B A% 1 PR O
SEZ LM i BuR

FRERSESHFREEYEN RN EERY. HUERES NI, 250N
PR AT LA 708 Ak o BB 5 BUH AR i JRL . AR N PR ) 3K 8 A B o) R B TR A X R R AR S Y
TRROAL o 4 0 DR R B 5 A5 5 4 S A 1AL ) Wi 7 858 435 5 2 A e s A BRSO B RS T BE R AN R 9
XA ST, YA BRI 2R 58 (R 3K 28 1k 69 15 5 O 80 A8 B 6% SO BE . B0 N
Vi B AN [R) 25 B R 48 1] L 440 P9 S [ S 440 B 5 b )t AF AE A S B AR B AR . A
b e Sl R EPSN Rt BuRe o) N R R i SUR

.HWEMARENERTARMHA?

(DBFFEE XK. — T AP A B E TR FANMEKFRABIRE AN A
HEL 40 M 2% — EL B 5 1K 1) SO 7 1) B 5 55 — T T » AR 4 AR A 7 B B AE W A B 2
FEAAME KPP R BB VR KT MR T KRR .

OFERZEMEEE. HYAERFRBIRNEERRSI SRR RIS F 7%,
HEBh T AR ERh R AR A i 5 R L T ELAE ) A B 2 A B 3 2 B 9 R 6 At 25 B A MR R
HE B F) IS P R SCHE A R R R AR T B R .

(OFBBRARLPR . Y EBFBRE T MR HER RN RPN E R UEY
H R R S A S ER A YRR

(OWFFEF B . Bl BLAURE A Y A 5 S 0 B A B ofe 0 40 B0, {8085 18 48 AR AUNG %%
o F BB R R TR B m R R .

4 BREMERFERUIMAREFTNXR,

MY AR SR WA MAREEKFRESAEEVCR. HYEHZHR
Xt ARV AR A 22 75 T BRIE AR 5 B S A AR B AR R B L B B A L A BT B R S UL B
S2 R FEHLAE LB il FH B T BRAE RE R L A A i K AR e P IR 6 T SRR B R 5 A R I



F—F HEVEEFHER 3

S5 BT BT AR A A R 7R AN R R 6 35 3 L 4 Al AR 7 R S A M AR R AR B R
MEFRRXAWHELES T MY AEMER ST ERZME S, ITQ T U BT WL 3T
. A EY B RER KR NERF A EENFTR ROEG R ERRGTHB
MW A Y40 M 2 R BRI B B S A BEE AT AR T 20 2% 5% | 40 M B I A AR B 3R 55
TR B AR ) T BB B R T L A A ) R TR TR ) R AR T A B i 4R T SR R

B A B A 15 K (9 42 155 AR A B 22 B0 BF 98 BOR 5 OAATT BB AR TG O AR o iR MR D
BE & LY AL BOR 6912 N L 4B W A B B I R B e B AR S IR AR B LB UR S A
B G IN TIRAN BE 28 Tk A= 7= S5 7 i . 75 SO RAEY) (3 KRB E IR 6 BT R SE B A
Bt 3 7K SR B K3 DR S5 A AR 48 T T L 7E AR AP IS0 R 8 DR B AN R AR A 8 2R D T DL R A
R WIAE S A ) SR 4% A 7 24 ) 55 05 T » AR A T 2 0 B 5 BR MR B 2 3 98 B B N AR 0
st JO 4R R 99 7 T



=% Hiptas+ 12

I

—. Bk

A 55 3 A 28 R Y A0 B4 45 R R AE AN ) E . T A 40 AL ) A D RE ) A L 5 A N 2 RE 5 X
HLY) 9 M5 5 5 S R R AT R A0 B L TR A SR R 40 AR 5 5 SR AR B9 1 BEARRAE

. F3JB

L) 5 402 4 00 240 D A — P 35 40 55 i LA 5 400 S N R 48 F 1 ) TR

(2) B 40 ) 440 TR0 B ) 4 1S L S5 A S B

(3) 1 fife 40 M % 400 RO A T JR AR RO AR L B R A 4 L R B D RE
(4) T i A ) 240 LA 5 e = i 0 M) AL R = AR A

=\ EFZRE

(—)dRmp NS FE Y E B R

4 B0 S A 1A G 2 0 W T 1R Bk A0 ) 45 0 R T B 1 R A B0 . 4 O L A S () ) R AR R I
B B ] 00 fh 2 20 8, 02 1 R AR L R S RS 35 45 5 ELA B IR X4 J2 A el ik 2R 4L AR
B AP ; LA DNA Fil RNA E it % Fil s st gl s BLA & B0 E R I AZRE 1K s LA — 43 — 1 4y
U ST

S5 AR A AR B EAR M. MY AR EA#HTEEERH
SRAK s K 22 B0 W 40 i EL A 4 L BE , 2 8O Y A0 e B b e RV . AL 4R A S A FERE )
WiFZ4MdBhEEEMEH. Fla YR EEEHEMYENEENEMESI SR LS
FEYRFTAAIANEERRZEYFREMYNERK XGRS DHEchH.F5&%
S M BEA K RO AE A A K s b A AE K BRI S B A EXEEMEM.
HEL 40 40 I A A RN A Ak 0 4 P DS 30 0 4 A A XS KIS TE]
(=) MR T B S 5T




BE HEYEBLER 5

- g s
UDP-#i 44 5 g
' (LF4EFE AR b &=
(a) (b)
B 2-1 FHRWUALWER (o) REEMMEE FRITR(b)
(Raven et al,2005)

o £ Y 3RS oy A M | B R A SR 2 U H 8 RO A SR R T AR 7 ) S
SN . AFEFEHY) A RS G LA R A B R A R AR
BEFHOAMBRE SAAER —HBA pU—~0) E R D% 5B 28, 8 A AR 218 i)
B LT Y R T AT R AT % B, T PR T A AR B AT 4 R A 2 (| 2-2)
U, 27 4 R A AR K Pl AR

R R — KA LM A8 FUME BT (F OB M A LR AR . SR T 2 i
a(1=4)JEHEHY D FURERE BR AL M B BEIR 70 7 A TR, — S 2 2100 788 19 30 A L 2=
A PURHRE TR M, 5 — SR BRI TR . SRR IR 780 B 3K B0 200 T AR T — A 3K B 0
FE  SETEAE £ HE 3 47 4 38 8] 9 23 B o A K o 4 4 M BE S SR RS TR £, PR, A R A=
BERG S K BLBER . A Yy A 32 2 J 7R 1R e o A 400 i R R g SR B TR TR BB e B A 4 A
B Bl TS




6 HMERFE e B S BmRAT

E22 MEBOSFHRRE
(Karp G,2008)

240 g BE R A7 A A R RS R (lectin) , 7E A4 B4 Bl 60 52 7 v Al 3 BEAE L OF 5 15 4 i
B TP ST o 240 R A0 2 A 0 40 O PR e R 35 % B VR BE T 3K 10 ° ~10 * mol/L,,

20 Ml B v A e £ A 3R IR R A B R A R 4 N 0 T YO TR . 4 R AN
g1 D B4 B ) T 5 4 4 R SO S L A A B B DRI 4 e 2R TR L A A AR B KR 4
WHEAGEREZL

(2) 40 B ) 235 440 - A 00 400 JHO R — B 0 DAy 00 A BE L U A BE R R MR R o S A L ) 4 Y E A
J3E R 17 SR S Uk A BE F9) A BE R R SR

KT ) A BEGE MY A 25 B JFG v SR R K Y R A B e R R, R AR A
VLA, 7 4 RAIMET 22 5 R 2 1 PR G5 30 S0 — i, 7 e RN AT LT iU AR BE I 427, F
17 HES T B T 5 160 Je B 1 0 ) A BE G “ 457 T ELHES TREFTE . R B 1 E AL PR SR AT 4
1M T 1t PR PR 2 SR RAE — 2, 2 £ 4 3R b (R R R SR L SR 5 A7 A A 4 45, AT 2 1 6
oM RERRRGH KD,

WA BEAL TR A BE LAY , FEH AR BE (R AR BEh R S WM 4L AN S8 AR R . R AR BE L) A BE
THEZHNAER L THARBEMARE,ERBEME . SHEAMESEHENED. ERE
BEJE g R v, £ 4 R AMET 225 K R 3R A B I — 1> BUH ) PR 454 , BH 1 40 g i) E — 25
T . ACBE 2R 5 0 T 440 A BE A AL AW SHR B AR X I T KT T
H T J2 A5 T A A S8 4 B B TP D A SRR . R B R X A ARG AR
(A5 TE R 2 » 20 B2 R 3h A5 454 , 7R 3R 58 Ak AR 28 A 400 i B ) 45 4 2 2R A A R FF) R B




EF_E HEYABRLEE 7

2. YA IR R G

CL) 28 Jfa 52 F) 235 49 15 200 RE - 48 JEO IS = 8 oy IR 288 A0 2 10 0 4, AT 20 RO . R 26 60 5
it Chn B W B R ) A L BREAR AF . MR P b AME B RN FE B L B 1 R T e i
BRI S B SZ N AR 540 1 0 SR EE 11 HEAT W0 B0 i 0 800 B 1 R E G B P AR A B
B B AR A o RO S LURE AR FORE S U 20 A TR A 21

KT 20 T TR PR V. S5 A A ) (R S AN ASE TR A 2 o I S e i A AR B2 B I SR L LA AR 0
V8] I8 %) AN 0 R P T Bl

240 i B ) 2 D RE AL A 2 AR L I L R R A £ R A 3 R U T i L e R
Yo B I8 4

(2) AR R 46 = DA R A5 0 A0 468 N T Y R S TR T LA B T 1O 2 1 3 D 9

P < LA 28 A5 R CRERD AT 45 B 155 Dl 3 84 )4 5 I (SERD 1] 45 IR 26 [ 8. Y
JOC T S S S5 A /N B A i ) o K R AR R AT — A5 T R 4 0 S 4
VAY R 9 1 2 D N A/ A Je 0 T el 3 3

RS 0 T 2AS A 2 A R 5 R SRR R R 1 SR o DA Y5 B ) 4
L R SO S 0 S AR AT . 25 A0 D R ) JE e R 2 M v ok T 4 3 A0 I A i 4 i o £F
AR IR AR5 3R S A G R A b S 0 B ) 2 A R B R AT T

4. B 8 i 24 .

i ) A2 2 2 0 240 1) J5 M A RS e o B AR A A oA K 2 0 i 1 S R A R — A
HESE )RR FR Oy TR o i ] 3 22 AR ) R D9 ) S i AN A S R R . ] i
221 R/ Bt 24 ) 2 T A 2 AR A A 32 0 M T 0 PN A R A Y

(Z)EMHEBESHES
AR A0 M A5 5 e S o L S 38 £ 5 5 RO 5 o R A BRSO MR R 11— R 3 42 F IR
REALH o A 20 M55 5 e S R AR T 4 SR 4 A B B O MO A 0 A 5 O B2 AR i QB 15 5



8 Y IR FE S5 B ST BmMAT

¥t s QMR 55 1% 3 A0 1555 JBOK s @ 1% 3 0K ) UK 815 55 9 4 40 L A 358 A4 1 2 R 1) 43 1 L.
il YA HAE S5 SRR WL 2-4,

Mg s 5 41

HEHEM
R %2

(b)

BH2-3 mEMMENSY EH2-4 YmESESER
(Raven et al,2005) (Karp G,2008)

R 5 5 2 4 AR 5 e Sl B b R RS 5 AR 58— {5 6 A 5 A8 R s ey R
TRIFAE D) = A0 T MG R B 5 RN YR . BB ESafkEFsmyEGES,
o FRIER TGS MR REREFER TGS,

BRESHRSEERGS SAMRRT N ZARL S5 8 Z A% S 5% 5 58 A 40
B, ZH5ERFESHSHEERTRZEM G EA.

BT EESRENAE-RIIUFEEAN ARNEAR. EESHISBERPHEDS
HE MR R SR R U A RS AT TS S s 2-5) .

FOHHEXHNGESRRMERRADXREN, i LE S S H R FEEHEMRE AR
T P A 57 0 P R L L A AR A 48 R SRR AR L B F 2 B B L DNA A I T
LR = A FET: .



F_E¥E HEVEBLERE

EEMR I S EANM 2SN EANE 2 A EA NN 3 MBERA EHEL. REE
HBEE 3 pEfb R R A FRBERRIL,. M TR RH F4 4 DNAWFEME #FRE T4 43
DNA, N\ £ FH i RiE ., EESERPHEAMBRELNYE LS REREAPREYE.
H25 EOABMEOUEBABNESHSER
(Karp G,2008)

W EafES

1.EA
(1) By 400 I B ) 435 #) 0 TILRE

(2) 4 i B ) &5+ F0 Th BE 5

Y MBS

(DOEYHRESHS.

2. %A

(1) 40 B () 45+ Fn Th BE ; )

()G EHS 5B R 5%,

) E(EBAE % RGEM IP,/DAG WIESHF RY.

A5 P A L
201 EEMEET,ES5F(14)
o1t B SR R K R B PR B R (C Vs
A, LB R B. #i %&b

C. B ¥ D. R¥k



HYERFE SRR B I AR

201 FATLEFER,F 181 &)
CHHAR-XAAEEARNVIRMNEQN, EEHRGSHE P ERZC
A FE R 40 5 I L B 32 R R SE AME 5

B. & MiSME 5 5 B SR B0 I 52 i AG 5 0 5 B % i
C.HEIE_FS

D. 1 2k 2 1 0l 0% R L S 2

2009 F LA, E 18(14)

A0 40 T v e v B I 2 R ( Mo

A. ifig B. ¥R
C. B fig D. fiH & EE
2009 FHELLEEM,E2(14)

AL 40 J v 5 2 R 24 7 3R T ).

A. 1EHA B. Zh & A
C.fiEHA D. JlahE A
2008 FEELLEEM,E 128 (1 4)

THIEAR SR FH Y0 EESHE AR )o

A BREH B. ffi @ H A
C.G&EH D. ¥ kEH
(BHBERVEN Y A S A WAL F P FE BB 2 RS # )
B M &3
— BRI E S
1. —~ B 7Y ) 4 40 8 28 40 T A 4 C ).
A 4 i | 20 i BT AN 4 M A B. 4 ffd J5T . 4 fifd % 0 448 i 1%
C. 40 M BE | J5 Ak JoR 1A N D. 20 fifa B | J5 A= J5 AR 40 i
2. 565 BB T AT & B A 4 8% 2 ( Vs
A. e B. #% ¥k
C. mh&ik D. P M
3. 65 WU T 5 B A 48 i 45 4 Bl R O ( i
A. B B. W & 45 W
C. EBMsm D. T4 ffd 5544
4. EYEAETIRE M ES Y E FREP A C ) RPN B .
A. Bl B. & A
C. ¥5hg D. fif & fE
S. Y A MR h E B R E R ( ) s
A. Bh8 B. ¥ ig

C. #ilig D. fi #%



¥ HEYBERLERE

6. TERE YR ML o N B AR G AL 4E N T D L R SEAR RGN C )

A. LRifk B. 43 W5 B 1

C. JFik D. J5i i

7. 40 i ) ) 5 Bt 5 i JIE I # O 3 MR A AR A B DU FE RE T .
A EHE B. B g

C. A Ffig i AR D. ¥ fig

8. A 40 P R A AR B 3 R A ( Y,

A. R K B. 43 i 20

C. itk D. & il

9. FHIA & T i A8 P 40 M BE v )12 A A B 2 Y 2 ( Mo
A Y E g B. L4 XK

C. = FL 0 o 1R IDMCETRIEE SR -3 5 4 S
10. F 30 2 M B, 8 TR ) 40 RE S5 4 2 A 2 ( )

A ffREH B. ¥ kEH
C.GHEH D. & A ¥

11. 4 g BE (9 T8 15 ( YEYIAK .

A. iR FAK B. £& {4

C. M4k D. ¥ ik

12 i 2 A2 40 M BE rh —FPoRE R L R & ( )

A. AR B. ¥ & #&

C. o & D. ¥l & iR

13, {1 Jr 25 1 o3k 348 o 400 Ja B ) 56 BE 0 W A S0, 8 B ( YUIRE
A. Bl AT B. {151

C. 44 il 4t i A6 < 18 7 1) D. 8 il 1 45 22 9 BT AR
14, S5 F rh i BEAS G5 40 B2 ( )is

A. EFUREE IR B. % ¥

C. & D. S H

15. A 4490 A= 40 ffd BE v i 22 0 60 4 Ve

A. FHEE LT gERMBR B. £ 4 R AR K
C. R CEAHERMATRE D. JEBY £F 4 T TR
16. 4 L BE 4775 B 2T 4 Rl 10 B R 2 ( )s

A FHE B. K% R HE

C. - ZLH B R D. EHE

17. 40 B vh 3 4 S0 28 1 5 L ok 4 G BE A st DG B AE R Y 2 C
A. B M B. Wi B 5% B i
C.¥ik&EH D. fREH

18. MY 4 e vh & B Z T iJn R & ( B

A. & B. 45

C. B D. 8



