N E Medical Cell Biology

= EFANLHS
T IR
€=

Steven R. Goodman

LSVIER



Medical Cell Biology

Third Editon

R EF WA =
% = I

Edited by
Steven R. Goodman
C. L. and Amelia A. Lundell Professor of Life Sciences
The University of Texas as Dallas
Richardson,

Adjunct Professor o

University of Texas Southwl



B = :01-2008-1586 =

This is an annotated version of
Medical Cell Biology, Third Edition
Steven R. Goodman

Copyright © 2008, Elsevier Inc.
ISBN. 978-0-12-370485-0

All rights reserved.

No part of this publication may be reproduced or transmitted in any form or
by any means, electronic or mechanical, including photocopy, recording, or
any information storage and retrieval system, without permission in writing

from the publisher,

AUTHORIZED EDITION FOR SALE IN P. R. CHINA ONLY
A RA R BRTAE AR N RIEE ST B

B H RS B (CIP) ¥iiE

] fifh B 2 41 i A= 4 2% = Medical Cell Biology: 48 3 M : 3& 3¢/ (25) i 1 5
(Goodman, S. R. )42, — B EIAC. — b 50 Bl Bkt , 2008
ISBN 978-7-03-022219-0

LB I iyeee [ APRAHADE - G0 E 42— B 2 B A - bt - 3 3
IV. R329. 2

[ fifAs B 3548 CIP %3 A% 72 (2008) 45 080161 &
TG\ KRR SRR/ AR AR E S/ HEikat B Rt o

A 5 2 B o2 IR
bR s B 165
WBEK #30%: 100717
http:// www. sciencep.com

L AN
BRI RAT A s &4
20084E 7 A — IR FFA. 787X 1092 1/16

2008 4E 7 H 55— kil Eigk.22 4fim.68
E%.1—2 200 74521 000
TEM:98.00 7T
(FED
CUnAy Ep e Ji ), F 4k o 94 (REED) )




B E#iE
REW 4 % A #H



I dedicate this third edition of Medical Cell Biology to
my family
Wife, Cindy; sister, Sue; and children, Laela, Gena, Jessie, David, Christie,
and Laurie Obe, Ian, Charlie, Lynn, Santosh, Sandi, Rocky, Steve L. , Stephen,
Da Hsuan, and many others my scientific heroes
Britton Chance, Aaron Ciechanover, Russell Hulse, and Alan MacDiarmid

and my students, past and current



B o —

5% A At B2 2 A R SR A AR B /K7, X S T B E 2 B K Lok e &
B R RBYBR A (academic physician, 3 [ B& 2 B 0 2027 B2 B BB A O BE3R) B4 R FFHG
LR BE 24 A PR th A R AR 2 B SR AN AR B 2 , 315 7 A R A9 2B B ST AL
SFHLE AN B2 A4 2 5 #OM B RHIFE 31 . MD-PhD 2057 1 BE . 56l J5 BRI 45 4
B 3 E 25 LB R RN B s IR, B2 A A B R 2 R AR5 e 1
IR H 4515 BV E AR S BER 7E B 2 A5 rP O 47 b - S Al T v o 40488, 4 3 201 AL 357
TR o 725 5L H LR, 400 A: 4470 A 0 B 2 T 50 40080 v o™ S M A LA T i )
AL TR T AR I B A 5 DA S HA BE 7 T A A A7 (2 A, 40 AR 28 i At A
REAS 4 A A B A FT SR BB AR FIB 0 1 — ) T B (0 LR RS20 . AR
TS B B IR, AATLE 2 A A LR 3 | 32 3] i R M T S A 30k R b 2% ST 400 M A 2%,
XAEXTHZRBUN, AT HE BHRE H R — TPk, M Steven Goodman 14 E .
Academic Press FiT i hit ¢ B 2= 40 A= 92 ) G = RO AR ER T X 4 @ s B A0 5% 7 . F 24
300 T ARHS a0 e R Ak 2 LR A 5 355 1 B 2 51 7, TE RS B R 45 L Be A S RIS W 0
HOTESE T RS T 4RO AE 2 0 — RO, 55— s [ 20 L 0 40 2 2 R B A
25 R ] PN ) B 2 0 A ) 2 R AR L A 3 1 S R AT AR A R =

1. RHEZ.

ABEEA NN GRS RBRBIIT . 705 2 RS 5 1 TH — B 5%
ML) ST RINAYT” A B2 R B2 TS 475 5 A AN A 2 s s . %
Tl D RESIREN A AMUE 55 5 3 NI B B R T A4 Be T % T E b
TE ST 28 40 ML P S0 P 240 L 43 2 LA S R )4 N D 5 9 20 4 J2 7 400 ML 285 AR 240 e o ) —
B o A 0 ML AL/ NS 8 A 490 X 8 A5 52 7 R I P B A T RN R L 3 LB T
S AR R B 40 71200 L 4135 R 1 38 2 Bk o 1 95 » A% 3% 20 von Willebrand %% 22 25
HERFA T HMA Y2 ERAHINR . N S MRS (S SR RN G2 S 2
T ELHURE 2 RS 5 AE 0 JECEE , s A I B BE R B SRS 5 e R B B R R

2. NAKGET .

AR RIBHEGEE Z /N T RS A B Y2, ZEFH YRR E2ER
2 LA 025 1) SEBR Y 2R S T R R . (BRSO R R4 2 B AR B A AL
IKFLEEFZ F-E AR RS

3. S .

H T A4 T4 Steven Goodman 18-+ AU BE 2 B 4 40 o A5 ) 25 (0 30352 , T L3
B3R EMEE A2 S 2 Yt £ R T 3 1 R0 A I 2 s A e 1
BAIRBE R A= 1505 R BN AR T 2440 Rk B R E B W T EA
o7 B B A= 2 SR A B ALK . i A B A 2 [ 4 I AT 4% 2% 3 (Board ex-
am) bRERRIE 0 A, BB N R AN E S E B, RERNG Z2iREE



B2 T A S AR PO 75 A B AR AN 22, LA S R PR AP AE 2 B S b Ry 2 AR Y B A B T 4R
B B2 A AR BAKARFNSE A,

ABHNAME T AR L5 I RE A MG 3. R EA A T BT A
2 AT R R 2 J5 , FH = AN B RUAR T 40 AR L 40 MO B R A0 40 B 2% R 4544 T g S
SEEEHERRIENR T AN S FE R Rk RO R . X 4 I AN 40 0 2 o A 4
ZUTARR RS IR, e T A B — AN B E . BT RILHME S RH =T
PRAIA 40, S BN A5 5 5 5 0 A 2 MOE B X B R A B — N EA . REWENA
SEEL O Y MO Bh— 40 M1 RN 40 M SE T, L R T AR 2 2 A W 2 A R 2 2 B
TR T B A A ) R

X T8 E B BN E S50 BB E I H A& — S AL WA R, B AR 58
A KRB , sl S UeAR 575 3 [ i il B B8 A » R BT S0 AR AL A B I A 24
MBS 45 TAEE SR DAAMATIL TAES . REMNEXHERGIIE T HEihE 244~
Y B 2 = K 2 W SR 2t A 2 B SR RN i A B B R, TR T [ N B BR 2
AR BSEA B MR BEAE TR R M A M AE YA R T AL, S XX —]
R, AT ATER A Z AT 3 . — BB — AR — A T SO TS R A A )~
b, BV LURH B R, ZREA RS RIRICRT | RE—REBE. Adinc, 238
fX LR R & SOFCEEATL B T & A KRR R IR By T B ACL Z 0, EEIE
SEEE A B P B R SGERAANC K R R B S A TR .

ARBH DR RZAER B EF MRS AEAEL AR, GIINTEN G K i #5 I 2 Hi
o KALEANERASEEBSTBERENZEMMZ B EFRXRBEABE. 5
— AN NI IR AR, — S T Y B 2 OGO R A0 T 40 D L 4R I A R T R SRR
HATRERBEMA BN BAZL X ] RS R R 1T 52 2 i R

% # H+
YH A W) 2 B
MR E KA R A B
2008 4% 5 A F ki



L S -

ULAFESMEAR T — R 50 A P2 B SR 43 B 2 b RS ekt , A
AFEETER X T A XA R . 35 [ N 3 PG b BE 2 v 41 M A 42 Ste-
ven R. Goodman #H(4% E4i ) Medical Cell Biology (( B2 41 A= 412 ) 55 =R T 2008
4 Elsevier tHiRAEFIHE T £ Academic Press H AR, 7 ¥ MR 8 2O AT o 7% S 14 2%
B R AT SRR AR 1T 32 B2 2R FOUGH . 45 = B BE 47, B8 B €0, f A5 2 i
SEINTEE . 5B = AR AT PIAR FIRE AR5 B 25 A 45 A O A0 A 2 R S, B e A
B MILEY)F , BIEERERL S 5 AREBRGI 6 R IS . X B EE RS R R E
P RS BN S B 2E A SC PO ) T 4 2 A | T 2 0 A ) 2 R R ol B 22 B B0 , 38 2 F
I R B A A ST AR AR R B A A TR T I B2 45, X BASIEE B, %% 300 71, %
FEGiF Warren Zimmer S5 4R 5 854 E 5, B2 W X ABN L X5 E , B IE
SERSETE Y, I B T 244 B Bk R BT AR AR R SR R T AR —
B4 10 TR FHEAIIBET:) . esh, AR 2 35 10 B4 b EA BB ER 219
5 20 LA )~ A O BRI AR 914185 B2, A 1035 4 B 2 £ 1 00 2 902 4 1 2 B LA P 2
HR R TSt Ry 2 A TR R R 2 IRIBBOR 2 3] (TBL) "t it T B 200 k), 22 53
Ui AR A X

A3 3 T T R 2 N B 1 TR 4 A B A 2 RS 2 R ) T, I AE 8.9,
10 SEFERMAGAYF BB BR , 2A B4 — 22 3 iR R i B 5.
ZARREE, TISF BB M A EHRE S GERE . BEM A% RS 8 TEIRH2L R
RMAEFIGOMNE . EHANZERBEA LT FE 455 .

(RGME ZAHIS 152, 4050 0 40 M0 A= ) 2 57 F B 20 MO S 44 5 4 4 i
HOZE A4 55 D BE e PR ek 1A 4% 40 M 86 BRI 20 i ML TR L R IR (5 B4 & S B4t 5
T A0 ML S ARRAE , KRR YE AT . TR 36 T 40 M0 AE 25 A% 0 RS RI L A S5, T
R AT B LW AT A A Y2 1,

()R MEETES TR T RA MR AN A AT MRS B Tk B, 78
BT TR BE AN BE b B3R T A 435K 55 2 S 0 5 S o 051 7 4 B S A ) —
T DA JET 0 654 7 s 40 P S0 42 S A 2 435 WS B L T A A s 1
WML T B LS A SR M R TR IR T BE 3% 40 M A 42 B W0 B ) S — BE
T IX— TR AN BT AR L A 1 T S R A T A A A, T LT TR 4 A S 4
FHRBERIBLEI G BT T . PR R (5 — (57 BE DR, $06 0 2 2 2 P Rd E e A A . T
e 8 40 P 8 5 2 42 % LML 0t 45 o s B B2 DT AR SE R 98 A ROIR A TF IR TR 64T
(ER

(3)BIEME  BARC B 2 40 M A= 47 )X T T AR 40 M A= 425 % B O BTV 4R, n ik
AR T OB S HOR ROHAE B2 vh 5 7 AR RS B QR A KT i
B NO I CO S LIS BB B Y 1 45 4% R B[S S5 S R s, A E M



BT LABA ; % A58 B 8B R Rk P D IX — ROV RO T % 1T — 3 AMUAA T
AR S5 5 D RE LA B 1515 BN DNA [ 2 1 o (0 e B F e R S A N 2R, 18
HHNAT DNA WEH SBRE FERNEHEREWTR TR AYRERFERA¥ME
BB ) FEMARALIR T P I B S S R R /N B S 9 5 0 B Y, 3 %t T 2R BRVA
JrA ERBCE L ST EAN . 125 20 A 00 2 B B BT TR B HL 5 B 2 4 06 R TRT T W
0 LA LA, (53523 AT DU A5 AP AR 2R 58, A UIRAS T HACIR AR, X HAE B 2
HINL A B T % itk — 5 IR AT R R

() BNEEEFKER N EZHMBEY B L BANEE R B AT
T PERERE , 7 BLAE S 5 B RS A B2 S0bR . BRAES 215 098 5 AR A B A -
G RN, A BB NIRRT T80 — 15 & RS — N B2 [, 4, 55 8 B 4B 5
HIREEE—TLIINBONEKREE S-S5 9 FC MR RBERE MBS — 1 %
AR iR 41 B A SRR AR R 2R 10 BCRRIF A MEAE T M B — T M AR T 5 A2

(S)FAAME  BARC B 2 40 M A= 4 DR I8 >0 R , 33 xeh T 30U R 2 A TG S it
T MEERRE,

A B R B 2 R A 2 DXt T B 2 A S — AR ) 2 A U2 ) 2 1) BT 3O 5 Xt 4%
FHEA R EHAIR EZREH T . THAFE RN RIS 4,0 T AT B A
BURYRFNRE TT 4R BB A A4 .

e
JERRAE R BE 2 B



#® RS

F1E HREDFFRTFE

2 A )~ SR AE I S 190 N 2 Y 20 L B 0 O 1 ) BB B A 1/ 22 58 K T A 48 ) T LT
PR . SO BB T RS R T I MBS M BB AR S R R
B RHAPEH ANEOR . HEUEFFEAR R E B HMTHRAE T B AT H— 3080 40 i
A A AR Xk A LA A RSB T R B 4347 . 78 cDNA ST RSB0 i & 1 L AE 5
DEARZEARIA (Tag) » AT LAXT B AT T#EAT A R 3R A SIAK » 45 A SR FAAR M O 40 O 4H 43 B 0 43
BAIBAIEITEORCRE G . B K A BN R A B R E R E LR AW
SRR BL

F2F HHE

RECHA 40 MR A 88 B 3 R 243 B P9 8, O DNARNA B 9 5 FEC A 4 2%
BT AR E X . WA B A Al AR AT REAEAE . TR 40 I 0 3R 3 B — SR B
AN O RE PRI 5, o R BT o 2 P A BR [X % . LA A Y TR BB R R T A M 5 A SR
orf. AP ERERATAT LA B0 MIAR . A4 40 AR L SR A A T B A L R
AR RN, BT AR E , LUEAT 4 ZhRE . e AWk 4 % A 4
16, KBRS BARE. TELSh Y 4 MR & 0BT A AT AR R (0 an s L L PREED
1L ZERE—ZHZU PN, 40 SUAR B & TR D RETTT H SR TR AR I

NIBTA ARk B T 1 — 324 01, SEAE B 5 7 % ) BE ) DNA FR 28 & B8 16135 .
[N R 1A ) 22 7 R P L UL A A D P A, B DRE T R R . FRAR TR R
A AR BN D REAS RIS R AT S A SR AR AR B . B AT THRTE BN 87K X 2 1) 9
JOUBE B, Xt SRV B A A R . BRI, A B 2 R B B R — 2
TOHE — ™ B AN, AT ER RS AR 5 AR A ] ) , T RS 0 REE 6 R TR R0 2 1155 i S Bl
AR B R 2 ) BE TSR AN

AT T A MU A0 — LU A, SRR SR BT L3 0 40 B T B e SR, LA
XY A S NIRAEGREL B A TR RS S I T RE

®3IE WHEEE

20 M AR 17 5T — R BT AN A ) FRAR G A A A T B T BE - 40 LA L 32 B . 40 SR A
FE T o A B | I 432 SR 8 P e 2 S A PR e B ST LA R AR S T BE .
1 = FPRACEEN 58 IR 55 - B LHEE A R A0 B4R 7~ 8 9K I 22 4 LA 4R
RS PR EAR 10 9K rh a2 S 8 B R R B9 SME 24 9K B0 . A B
ORRE—FhEh S HISEHE  =Fh E B AL AU NEERZ P A B BT K E B S
RSB . WIERE KM (myosin family) i 5 1525 LS & F ML 16 44 1A 3
JSE3 L 1 36 1 2 13 K (kinesin/KRP and dynein families) i 5 WNEME N BRIz



Y1, A L RO KR TE U DI BE P Iy G B B . XPIFRIE X M IRZ #FH ATP
IKFEGERE . WLBREE B3k 30 5 WLsh 8 B 0 22 B9 A B4 A 51 40 M W48t N ATP K i
IRAE

BB AR Se R AR LA I gt A ) o DR R 2 R AR T L 40 JRSUIM A R I T 4 M
BRPEAR TS . BRAERIIE (L0 40 MU B 2R ) MR 3K S 78 T BT AR 40 ML, OF LB 8
PHEZ R A A, N RS2 (DNA B 5 A A N R SR il A% 5 55

FAE mBBNEMEG

BR T ELLRAN A B, B AR B A A R R A S5 . BT g —
REBRIEHEEME, —RASZME. SEREMERHEENHAESLEDOER.©
B QR /REE @XM NE OFEEE. ER 7EFTA HHLE hRE AR K, ZE H R
BRisABRRIR I Z AL . BrEIAE B AE A FOE s M ER 28] HAb . 40 A% i
P ZREXUZ AL, -7 ShAAE L A A% L, DNA . RNA FI8E 4 5 20 M 78 A% S5 0 i 5 =2 ]
B, Bt 5 ER AHE, \TE fERRLAY ER SEMY . /R S o B BESE LA, ¥ SR T
MEARMBIMER T, 78 ER SRR A /RS HBA H i, 500 AR
RIFET RN R PR . WA S A R RO RAEY KRS TR, A
P P B ) 2 e AN 5 B R iR AR A I BT R GORLIR A A B A . A% RS Y
SRRk A AR S B0 E ALY R TR 1 R 7 MO B B T B R A U 5 LB
BAXPIAN RS . ShiRr R e R ARt RN . SEYEES S E A
BN, A AR S Y R

$5% EERAAE

AT B D IR R R AN A . RO 4 N KRS DNA AR BT, BB 65 3h F X 4t
AR B AR B A £V ERHAEESEANEARA L EREM, X
BT R o 40 S S P B R R BOF LUE M AR, XA B AL
$ B— P ERE VT S PER A LUK A R RIB VAR . 2 AR IR A T AR BRI
IR . HIt, A ARG RRMEH B R R EERNER B, RN RENE
AR SN A YR SN R R B AL . BN, 2 A Rk O 4 €5 3 P450 B PR 28 A8, T
LAEAAXT R —F 2RISR R, SBOHZ S R AL RRE. B 45 R T kR &
HAERBEARN A, M4BT MBI TR E . X R E & B A
AR, B35 A\ B AT LASE i MAL i R RAL VAT R . K5 R BT 7 SN Ak
AR, A B AR 25 W RIVE AT ATE — B AR BE L BARR . BRI, Xof st (2 A B st A% 2
WfATEAE AR BTIRA T % RIS R B2 .

% 6 F 4004 v g e o R

240 O 285 PR R 40 B D o (ECMD X AR R IE 6 S5 AT RE o6 B2, el U
REFHMZEREN TR REREAZR LR AR, B2k — R4
HERA RS . AIME T BERLANRE M 1 T 4 - 40 B G Y, T MR AN SR B A
PR FETRRM . A0 R A R SR R, R TR T 4 M R 3 3 5 A 4



S BRI RS A T I R 8 5 7 4 ] 5 bR T2 5 M BE BT  Bh I 32 18 15 505 B0
B Z MR, AR E B B MRS HMEREM RS AT X AR R 40
i R AR 5 B S LB B8 48 v 4 1 40 R I v B IR

ECM B2 14, Horb 532 8 192 2F 24 1R 60 e JBE Je Ay UL L e 4R 48 T A B
HIE B FURRE BBERY . VP2 KRR LA R B 78 1 B, ENTRW R ENLER
Yy BAOK 53 SRBUHF I, AR h . 4140 B AR 28 1 2B 1 MR L8 H AR
RN YE . VFZ 4R A0 (AN | By 400 6 T 5L THIERRSREEFEEAM
VBRI . A [ 20 43 4 5 TR REE R 43 T 4L 1 RS I T LA S [ et KRR MuAh 3 B
AT ANE BT, (B2 ISR R AE X5 % 2 7 25 B s T R 1 i BB SR A O
B von Willebrand Bl F (vWF) il i1 £ & 15 s I R I/ INBR R AR T A

FTE HMBEAFEERS

TEZAMIAEIVR R H e A BRI BAIAT o 1) DM 5 5451 24 ol o 0 o 2 g
HIZEA. R e X MES IS T ILE AN (S S5 S50 T, 7= A M0 L T bR
9 SZIE PR IS5 . XTI 55 T B ) A0/ 5 T S e LA A T 4, 2 A
PRI (LW RITETT T A5 o 0B 63 T B 5 30 14 2 0 O B AR 3 02, 6095 P 43304
AL MR BAT YRR B FIREAE . HAh MU SR T IS B S0 T AR A I
HORERAZ5%) . X LEAE I 2 8 P 26 55 LR 26, 4 T 0 DS Ak 3o 2, e A 5 GG
190 PG B 5 I 55 3R MR 2 K 0B R B A 7 2 5 3852 3 R S B A K [
LM IR 2 K BIE RS 25 5 LA S R RRAN T K R 2 K 4R P

F8FE HMETHREH

SRR (55 5 %0 2 R O A ik ) 8 RS RE R A5 0, T 5 3 BV 2 B RS
TR BRI, GHMINTR 55— S0 15 5 BB AT 3 1 T 8 A R A T s | 453 , 1)
fE“difuf5 5557, SEIRAG 50 TR A — A28 PR 0 7 25, 2 ot 4% P A 5 B S
SCEREY XL B R 55 RO TH — KR WIS , 035 3 (i RG22 4
R I3 R R VR SZ AR, AT 185 HM M 9 28 1 PR Bl P G B0K 5o B S AN 2. 53
LU BN AR5 0 5 R0 e X — S X 5 2 11 0 7K 0 B 0 e 2 1 s S50 2 gy i
RITEWHITGAE . 55 =AM S S50 TR AR B2 PR ST AY , S Fh 2
Ve B BC R BT A 3 R ok & VR TG BR T IX 2, A Hofh— 265 B4 55 B 7E R
Wb RAEERAMEH I B R PERRA 0ROk A B IX e 41 45
GEEﬁ%&%ﬁ&%J&BLMWﬁ&%W%EEAWATﬁ%u&%?ﬁﬁ%W%
NTRNEEHS. P XS (5 S B B AT R 28 B R R 7  Th e R 2 2T B , 20T LU
TECMERE BRSO T . T A0 L8 B U1 AT A5 40 JR ST 31, 8 B 505 R L A ok
SHTIREME N —ERBR IR R KA B — AL

FOE  4ME A s

AL AR A ERATT T 40 3 B L G B AR BT T S BRI . TR AR
S0 IE 5 SR O 0 S R RS A 1 B BRI B A B — R e, R




BHAAW KN ML PR B L4 Fh o3 1EAE R T BIE B B AT 1 M 12 W7 i 6
fEARRIIERANE . I BA L IETE O A BT R O URIATT R AR S P P4 e T
CRPJRT KB B2 F» 2 RIRES 5 T 40 R 0 VA4, DR Tt A i R 4R 4L T 387
FLAS SR W 2 S DAL REL T b J8g 240 B S B o 2 S PR R A K A B4 s S i g 40 i
FEART, ALBRIE . AE ST 28 M BB TE 36T HE A0 PRV 2 BT
SCEE RIS 7 PR BB MBI . (ESR ool 40 M Akt T 3o kK 8 BT 1
DL XA 7N RS HOR BRI T I HE L AR LR AT R TR B — S . ANk, i 40 S 90
IR T30 SR B SE AE I BT 5T 5 BRI JCA 807 ¥ 1 1 2298 E A 28 A S5 30T P ke A8 75 T
LS & , Rl B 8 A A B R th 15 B 3%

F10F BFHAKRILT

T RAEIA E AL B 8RS0 — RBP4 e T ZEREIG & 8 2R S5
SRS RA CHRAE . TR TR S R R B SR RBR A R A . 20 4D 90 4EAY
JEHARASK, LS T B DAL S B T K AT T X Fix— R B IE A
I Z B MIFZEE . HETH TAERE T 58 B mHRx — i B pLH , fg
IR L TR B0 & F ARBIR 36T TR .

(B # #



Hi &

EROANCESMEAY %) CGE=BO ALK T . XA LERRTH R B
b, B : FHR 2 300 STAAE RIBARHS . R R B R RAEY ¥ RIMNBETA
KB A A W , ok I B B AR 22 5 AN RBAR IR T L —R X F] T X4 H
bro AP RIEN R EZ AR BEST DA R 2R A (B2 RRIE PR BB P Je Al 62
BHED DL B BARRNF BT DA B ER AR A

B BFRAERFAAE  SE = R R SRTFIMA IR KA. EHHIBAER T Warren Zim-
mer M AANLISMNELHTH . AR — T i — 73k 3 98 45 R0 2 1] i 122 40 48
LREE, R, 23CF2EE THER 7. mH, RRAA T —DF RS, g2 405
FETXAEZEGE R B 10 2) . thAh, 58 2 3% 10 MG FEEA WA 54042 M %
BRI PR 39 F-AE R FF 3k, H B 2518+ Stephen Shohet B8 4882 . KA1 H T 3R 4122
FEH A RATIRR LS A Y R EE ., RITEERANEYRAT 24
AEYFERFB, BIAN%E 8 BCAMME S S FEMOFH T LI X HER BB ESH S,
55 9 FECHN MR AT ) B A IR AR 2 FESE 10 B CRE P MR 4 O B0 T ) A T 44 i
FET-RARN M AR E MM AR EIEN T & . A REERFRSGYGT, 3 BE U4
HOEM, AT HBRNEE—A 5] AN M E A 5 20845, Academic Press fif T
R TAE.

B2, BB FIXACESMAEYF)GE =) . RIFRER THEF R R
B, BATANE = —E 2. BATA BIHRE S RIXAZA R B @i #HeE T
B, A e e A K A &R R, EAZ AR BB, BAT— anBEE s sk
PRATHIVEIR , iXH A B TR AR B 4 588 B — KR

WA AER . M1 EIE— A MRS E N ZE-BAH TE RIS,

Steven R. Goodman



Contributors

Mustapha Bahassi, PhD (Ch. 8)
Department of Cell Biology, Neurobiology and
Anatomy
University of Cincinnati Medical Center
Cincinnati, Ohio

Gail A. Breen, PhD (Ch. 4)
Department of Molecular and Cell Biology
University of Texas at Dallas
Richardson, Texas

John &. Burr, PhD (Ch. 1)
Associate Professor
Department of Molecular and Cell Biology
University of Texas at Dallas
Richardson, Texas

Santosh R. D’Mello, PhD (Ch. 10)
Professor
Department of Molecular and Cell Biology
University of Texas at Dallas
Richardson, Texas

Rockford K. Draper, PhD (Ch. 4}
Professor
Department of Molecular and Cell Biology and
Department of Chemistry
University of Texas at Dallas
Richardson, Texas

David Garrod, PhD (Ch. 6)
Professor of Developmental Biology
Faculty of Life Sciences
The University of Manchester
Manchester, England

Steven R. Goodman, PhD (Ch. 3)
Editor-in-Chief, Experimental Biology and Medicine
C.L. and Amelia A. Lundell Professor of Life
Sciences
Professor of Molecular and Cell Biology
University of Texas at Dallas
Richardson, Texas
Adjunct Professor of Cell Biology
University of Texas Southwestern Medical Center
Dallas, Texas

Frans A. Kuypers, PhD (Ch. 2)
Senior Scientist
Children’s Hospital Oakland Research Institute
Oakland, California

Eduardo Mascereno, Ph (Ch. 8)
Department of Anatomy and Cell Biology
State University New York-Downstate
Brooklyn, New York

Stephen Shohet, MD (Clinical Lases)
Internal Medicine
San Francisco, California

M.A.Q. Siddigui, PhD (Ch. 8)
Department of Anatomy and Cell Biology
State University New York-Downstate
Brooklyn, New York

Peter J. Stambrook, PhD (Ch. 8}
Department of Cell Biology, Neurobiology and
Anatomy
University of Cincinnati Medical Center
Cincinnati, Ohio



xii CONTRIBUTORS

Michael Wagner, PhD (Ch. 8)
Department of Anatomy and Cell Biology
State University New York-Downstate
Brooklyn, New York

Danna B. Zimmer, PhD (Ch. 7)
Associate Professor of Veterinary Pathobiology
College of Veterinary Medicine & Biomedical
Sciences
Department of Veterinary Pathobiology
Texas A&M University
College Station, Texas

Warren E. Zimmer, PhD (Ch. 3, Ch. 5)

Department of Systems Biology and Translational
Medicine

College of Medicine

Texas A&M University, Health Science Center

College Station, Texas



Preface

The long-awaited third edition of Medical Cell Biology
is here. It maintains the same vision as the first two edi-
tions, which is to teach cell biology in a medically rele-
vant manner in a focused textbook of about 300 pages.
We again accomplish this by focusing on human and
animal cell biology, making clear the relationship of
basic science to human disease. Our target audience for
this textbook is health profession students (medical,
osteopathic, dental, veterinary, nursing, and related dis-
ciplines) and advanced undergraduates who are future
health professionals.

Although the vision remains the same, the third
edition is very different from its predecessors. With the
exceptions of Dr. Warren Zimmer and myself, we have
an entirely new group of authors. In this edition, each
chapter is written by an expert in the field, all of whom
reside in different parts of the United States and
England. The text, therefore, has been entirely rewritten
and updated. Furthermore, this edition includes a new
chapter on the important topic of cell death (Chapter
10). In addition, Chapters 2 through 10 each have two
clinical vignettes that are relevant to cell biology, all of
which have been beautifully written by Stephen Shohet,
MD. We have stressed the importance of genomics and
proteomics to our understanding of modern cell biology
and medicine. We have taken a systems biology approach

in several of our chapters. For example, Chapter 8, Cell
Signaling Events, uses heart and cardiac disease to
explain signaling; Chapter 9, The Cell Cycle and Cancer,
is focused on cancer biology; and neuroscience and neu-
rologic disorders are the platform for explaining cell
death pathways in Chapter 10, Programmed Cell Death.
All of the figures are either new or revised and are pre-
sented in full color. Academic Press has done a splendid
job of helping us create an attractive and accessible
textbook.

In summary, we are proud to present the third edition
of Medical Cell Biology. The first two editions were very
well received by the educational community, and we
feel that the third edition is even better. We hope that
lecturers will find the textbook to be an outstanding
educational tool and that students will enjoy the
readability of our book while they learn this fascinating
material. As always, we welcome and appreciate your
comments, all of which help us to make each edition
better for future students.

I thank all of the authors of Medical Cell Biology,
third edition, who have put great effort into creating a
unique and beautifully crafted textbook.

STEVEN R. GOODMAN



