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MOLECULAR SURGERY FOR BRAIN TUMOR
INTRODUCTION

This book introduces the latest progress in oncogenes, tumor vaccination, antitumor antibodies, tu-
mor markers, cell differentiation, apoptosis, etc, for pathogeny, diagnosis and treatment of human tu-
mors;, especially brain tumors, using molecular biological techniques. “Designing at the molecular level,
confirming at the cellular level and practising at the systemic level” is a concept pervading the whole
book . This book includes some fundamental concepts, advanced achievements, and even future prospects
of the most prominent researchers. It could be a very useful reference tool not only for neurooncologists,
neurologists, neurosurgeons and oncologists, but also for medical students, graduate students, general

practitioners and teachers.
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FOREWORD

The importance of molecular biology in the field of life science has been evidenced by many studies,
and the application of this new technology in the prevention and diagnosis of brain tumors has attracted
more and more attention. “Designing and testing hypotheses at the molecular level, confirming results at
the cellular (subcellular) level and practising methodologies at the systemic level”, as a research idea is
becoming the tendency of the day. The prevention and treatment of brain tumors, due to their specific lo-
calization in the central nervous system, are more difficult than that for other tumors. Since conventional
surgery can only cure extraencephalic diseases, such as meningioma and aneurysm, but not intraen-
cephalic diseases, such as, glioma and Parkinsons’ disease, the molecular biological approach provides a
potential for curing these challenging diseases. In 1992, Richard Stone introduced, for the first time, the
concept of “molecular surgery for brain tumor” in Science. This new idea was immediately addressed by
Jack A.Roth and has now attracted serious attention among researchers. What does®molecular surgery’
mean? Dr. Stone suggested introducing gene therapy as molecular surgery for the treatment of inoperable
tumors. In “Molecular Surgery for Cancer” published in Arch Surg in 1992, Dr. Roth extended applica-
tion of molecular biological techniques for the prevention, diagnosis and treatment of cancer. This is un-
derstandable since prevention and diagnosis are inseparable parts of the job for surgeons in this modem
surgery era. Inspired by them, this book, named “molecular surgery for brain tumor”, will not only in-
troduce but, more importantly, explore new approaches for diagnosis and treatment of brain tumors using
molecular biological techniques.

The contributors of this book are all students of professor Du Zi-Wei, a famous neurosurgical spe-
cialist and my respectful teacher. Although they are all over the world, they have aimed at the same
point-molecular surgery. The work described in this book presents the abundant successes of more than 20
years of uninterrupted research following the idea of “molecule-cell-system” as mentioned above. These
chapters represent the works of their graduate and/or postdoctoral researches. Using on-line literature
search, we have collected the largest and the latest information possible. In view of the rapid changes oc-
curring in this field, this book may not cover all aspects concerning brain tumors. The editors would wel-

come any comments or suggestions for future editions.

Huang Qiang
Suzhou Medical College
March 1997
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1. PP B EE B HICE

1992 4£, Richard Stone 2 B9 FAMEL S, EEFHEE L IR I HEAND FE
2R B EE, MIER 2 8T FARTIAERIGH BN BRI CE, M 5 FI17H
“FIN"REEFEARENEERE, “FN"WHFEREM LR EEH#TRE. ZEN,
B, FERBEAMAXRET PR,

1.1. EEFXHIFR

1.1.1. XENEXFS

EEHRAESHEYTEES AW TR, FRMERZ HAREE S &R EE RN
BRI R AL, X B RS B, FRMERZE, FREMEZERFEEELER, X
ALHER. HRAMHBENERWAR, RERELMAERZEMNE? 1865 5, LB/R
EBFEE T CEEX — X, R E B, HH T YRR RE, REFEATR,
BEERERM 20T L¥EEHMM? FMIIE? B 20 2 HH A BANER, Avey F
(1944 ) WFE T BOR YL 22 3R R B S 44 3| DNA, FiF 323X #aii 4L B DNA 6B 3£ B0
BB ABORET, BET DNARRIRBMIER, AIA T HERINEEEEMRED R
FIEHE, HAREBREEEER(DNA) . #EYRDBEESEHERI R ERL TR, BET
EY R RN KA TR E L ; F i, b B, BRI ERK R ERE, NTSHER.

1.1.2. XErERY

EAREAMBMIEEL, HAFRE DNA, Watson 1 Crick (1953 45 ) 3% B 49 DNA DR BEE
AR (E1-1)BRT DNA BRERVLE, ATEANEEHF FTEDFNIREREREZH
B, KA THFEMFNERE. NELAEE, BEMLZERSE DNA, EREBATIE
MEEHREKESZEZR(RNA)TLEN2WETFRFI . DNAKN S FEBRX, HTE&8F
HEEFE, S EFNBEEDNA S TFHIEIFEHIIEER B, BREDIGERRE, To hEEHE
& (structure gente )% # & & ( controlling gene) . M EFRBHEEYE LR I FHEWAIE
B EHENEZGFAREEYNEC RS FEM, BEH=YRIAYERERNIEE.

Philip Sharp 1 Philip Leder(1977 48 ) R BLH-48 1 T BT 2 (split gene)iX — S, BN EZ A
e EE PR ELR DNA F BB AMNARAR, RPEEE - ARGEL R
#3458, BP9 & F (intron),, T X4 & H SR 4% 1589 55 BRI BR 4 5F B F (exon), RN, — T EHZEE
AEEELM—ERS, MEHh T HETEE1-2), \TIEAINERN 2 FEBETE
AN T o Sharp F1 Leder B93X — BT M B HKBE T i N /REHEE,

1.1.3. kB 54

EEEHRGARS, HiFSERNARMEBRASREMNT S Rak b, BT RER
WAL AR, b FT AL R BT, REKRAZEEWR, AET EHEE
HARERERREEANTEARRS Y DNA SEEE(WHER), A, TEFELAEQ (R
HEE)F RNA, —BER T, EEAEREE FHHFIRERE, HETTUEE S G 8L
HWHE, Atm, X BRI, B Yanada 1 Sadi(1980 ) EH KW G HF AN A FREHEBERE
(R4 HTLASE, B R PR B R A A SR imAE, L 7.9.10.13.17.19.22 1 X Hefa (ki AR

1
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1.1.4. EREFEF0ERY

1.1.4.1. XENTE

(HFLEBEUET T

B EERET DNA 4 F 4, XSS 415 583 U DNA AR, URET 8 r X6 &
mRNA(BD# 3% ), B mRNA A0 BB FE A G003, 75 40 M 3K BL LA mRNA VAR, SR A 50
HEMFFIHRSMENEARGS R (BNEE), WA FOEN, HEREH, —& RNA YK
#F, WRATHERE R E, RS MRS, WA E AN LURER RNA NS B A%
# RNA, #7715 B8 RNA R B 7 Rt i75@, B, FOBNET I &, KL im0
REAT B IE (B 1-3).

_f_*_.@ =¥, s
A7 DN/ ' A —
S BRI T

1-3 BERHEOE

(2) 38 15 45 W5 1A] Bt .

EHRSRHEEBRAR, XEEERYCEER LIRS, REEFEBAT - ZERHE
MEHR, EHRAENARTIERRTFERETEHEERVHEINTFER, KTFHA,
mRNA (9 4 FBREE N ACRER), UUR ), G( =), CURERR), ENEmEKEST AE
FAERAHIIFFRESMMHTSRECHEER) R E —FHEER, HIt, |E A UG.CHH
FEABET A REFBFM(E 1-1), ¥ UAAUAG Il UGA B B XM &, Bl 1]
HAREEAEER, AEBARS RN, BIARKEMKOEILESFRELT), 88—
CREBEE - FSEWEER SMTNEEREEER, B -MREEAR), & R
HiRK, W ERE LRGN EL R,

1.1.4.2. RZEARENRE

EZAYEPARNARSEAANEARER ST AREZEFN A+ — 1 DNA #
I, —AEES BB, BHHER LT RATFHRE, AHER LT EFBCRS, FaE
B MRk A YL, X—EBTBRSR EHAN RSN EDHER, XRER EE
BEEE, Mt &S, MR, WERBE, EREYNERATRE - ENRERNER,
EARKMZEL, AV RENBEGERRLRENEARTE,

(VEFHEEREWIAE

RFMHALSREERE EEEEMKTE FEREHANE. XMHEEFABRBERA, ¥
RITRA:

OREEER RERS TR, LIKEEREF KA XA, ZREHBRAREEK
AR E L EXHEEEATELT - RESEREY, FELTBTHE,
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#1-1 A/EELFHH

o -4 H=g
(5" %) U C A G T8

EHEB (<X §.0 HER A ot 2 A8 U
. FEER [i% A BER A BB C
REER x4 4] #ik it A
EER “HE™R 23k BER G
EE®M R A itk ] U
c EE® HER HE HEB C
THEE AR BEB BEB A
EEM e BEBE® HER G
RAREB HEB x4 B “HE® U
A RERER HER AR “EE C
RREAEB HER A RER A
A ERR HEB HERm HE® G
HER HEM XEBE HER U
G BER HER RABEH HE® C
AR PER H£HEM HER A
HER HE® HE® HEA™ G

QRETH 4R B ML I R A BUERT, X RFIEE P b TR BB, 77 {5
5 BT T P LA 2 B, TG R 48 B A R R A
Y RE TR, I TR, SO BN R, SR A R E S H
B, EIH AR DRI S AR BT, AR AR, TS % p R
R R RO R, TG 5 R AR

QRMEH  AE TR A B ARG T BT AU S . T
DL AR By R, IR B A B MRS, BRERRER
FERRMARNEEN R —,

Q)BT |

HRATHRELAREARAREFREBY A, BREFARGHA, BR
A TR 1 4R, E KRS TFIE R ITHX,

DR T (promoter)  EHEHE I8 R84 53 3020 FUA R S E 31, 3X — B FF 45T 6 RNA



EABIBUEEHTHEEZHNDNAFIRIN BT, B FELTEEERRBLLAS
W, REEELEEEER, A, ZREREE, HEARBWAREE, BEABY G
WA TR

a. TATA box: { TR & 45 5 L 30bp &b, WHFEBVEARBEERAETRE.

b.CAAT box: S TR s _L#F S0~110bp &4, ERRERRREEARBEHE THES
W, BREBFEECEVEREL S, HEEZmEFRENE,

@138 T (enhancer) HIRELE FAM —B DNA FFRY B F, EH R T EPRENEE D
FHHE, EMUATEIFH LT HR BS5E3 FREBAERZ, TAmE, EfEH BY
JiIE Loy '

@ % FH F (transcription factor) R Z FHMB TN, EFIFZEOFREAHZEFES
HEEFE AT, BREFLAEARENHAEABIREERMER, BRI HF iR
M BE 3, BN 4E 5 4548 (Zinc finger motif ) . %8 JE—FF — 48 J€ 45 # (helix — loop — helix
motf) F1 8 B B hL 6% 25 ¥ (leucine zipper motf) o

GYBEKTPHIAE FHETH0R oRNA B, TR0 KRR TR TSP ELES
BEB M BBV mRNA,  7E 00 Tad 72 & 79 & 7 8 50 BR 1 R A%, S B 7 0 AH B PR T Y 0 B R
mRNA, #HiF/K PH71REE — A 235 mRNA & FRAT 25 B mRNA BiEERIBE, X KB R E
THERDEL, UE.

OmRNA # 3% 5 H (masking protein) B B X 3, H 2 mRNA 5 EH 7 LT 5 mRNA 1
S£HMMHESENED, AARESEANEARS oRNA FLE /S, mRNA A BEH 8 3%, X
FFoRNAZ B ESREAEXBTEBEARY R,

QEHHHETHIHELEH WMEWEINERE M HERNIR #LZIBENEOE
HEFRE, BHXURIETHEIRENHENTEFER, $ALFRE M. —REF
Ereystir et c EERELHMEHMATENE TEE. ZREDE FHREEXE, HE
St A AR 3 B T A LR (R IR LR AR, A BRI HE M B/, Flin B RE KRR REE
AEEEERPFIEES RS (F4R) W — ML EREE AT AR IH THEEHEE F
WEBEES R

@R A4E B B F (trans-acting factor)mRNA B S S E IR X W F A E B R BATE FHR
B, FEFEARE TR ERE—FEART ST LMERH 8 5 mRNA &9 8%, XBEFHR
EXERAET. . CEHREERPEEEAR~YTEER nRNAWRAEHEF, B
H B H mRNA #81EMPEH

() BIFRF KA AE

B LREES, FEEAREREELRFEEE ML, B4, %A%z/ﬂ%ﬂffc B fe [7] — 84
R, B A R A Y18 R o] 7= A R R M ETE AR,

B2, EEFANAER - ZLBEHF A IR, BT LRRXERARS% DNA
FE, BERR2AERXAEANEARR SRR E—ERE SR, M TERRE
KRS BRENEHEEE TS MR T 24, (B2 4918 a0 & Ml s 8 BAE S A
4, ZESNHFZ5MEEHMEARY &R, BHRFIRUATEENED . BRAKE
o) P 5 R R A R AL BB 5 T RS EF R — A RTHY L,
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1.1.5. RER

1.1.5.1. ZERS

8 1911 4 Rous K ¥ 52K Rous PRI 8 W] (39 & £ A MU LS, AT 75 15 % #1il iR
WERSMHEN XA, FAZLER BETEYFERYKHERE, AMNERKE 7 EEHF
TR P FETE M B B N —— % 22 (oncogene) S1, 78 1L % 4H 45 7R 15 70 25 A e 2 (R, B RO &
B (proto — oncogene), EfEEH AR ER RE S HIBRPEETENEH, EXRELR
T, HREKFRK, EMMFEEFRE ARG EERE, 1R R & 68 090 B EE ek
7, RESHESRERAE Y RSPy BH O EREAS) N, ASREARMELMITR
HR. RN, EEMNSEENBRATHEN, RARMREFFE LA REAN —HTE
RMEEFERYESAAPR P ZEEAERTE LR, HRX ek E LA REmHEE
(tumor suppressor gene), H AT E 2 B H — g mm £ E £ Rak L Ef, HENHERS
54 R R AR RORE, BRI AR AR X PR — B R E, B S B AR TR
W, BB R ALY

1.1.5.2. EEE RGP A

(1) fy Fe A 7y

DFR #)#: H B 1< B 42 Bk (restriction fragment length polymorphism, RFUP)4r 7

PRI Bk B 2 BRI EREDP A DNA B, FR i) BE R AL s B BR @ LR R A~ o
A—BBRE I FH, X -~ AR L EFEETAREZRA D, FUBRY HER B # 15,
TEIEREEBREERRT, REEE L EFNSERERH NI ALR, MR SR EEY
PLEARAEEES AR EHERAEYNXER, B, 0rEE 42 DNA b B840 8 & F
W Eg UL R P, SR B U7 ARV R TT SR MR YT B b, BR#IT R AR I2 e
— M HEFE,

QFRXE EBRITRERITEVFIRIHEEAN —FHERERTE KELXR
HRAA—ERBEEAPREBRESEE —ERGT T REMET RS SRS,
WRTABRRAFRESRE FRATENT.,

Southern Blot: iIX 248 H HL Uk 73 B8 DNA B 8| — & I B X R (iE A R 2 BiR) b,
TR MBS 8 BRI E BQEEYT MK F, A Southem blot R #1752 18 B
BRI, ERAEENENRERS, EEREMT RBHER BRESSHES,

Northem Blot; 3X 245K RNA B ik o B IS H H E B RY (m 4 . B B R) |, 3
AT HR 32 S DL 45 e H A A E mRNA 5 FRY BRI K/

BT (dot blot): XBIEFERBERN—FEHEMT FRRER, IALTHERTT
DNA PR—FFEFINILE, TRE T H DNA 2 FRETE - FIRSE 06, /]
A B, BRI B0 (DNA 3 RNA)INRE TR AP REEUR B IR, S8t E B B )5, SRR
MERE BERERSUEREEAS DNA BEFEMERNEZ D,

B8 [ 243 (nucleic acid hybridization in situ) : R4 EARICH E R FFIRTRIE A RS S
MR HRY 7 PERATR, FNHHTRM A FEFERIEALRR, ZAEAREERT
R A AR #iT R — MR NAZR —BR P H ARSI W, IR EERERIF
(LALHAE AEEMRE, B ZNHTFERES TEYENTFR.
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