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Advance in the Studies of Pyrroloquinoline
Quinone (PQQ). Zhang Jingwei, Zhao Yong-
fang (.S_'chool of life science, Wuhan Universi-
ty, Wuhan 430072, China).

Abstract

a novel prosthetic group and differs from

Pyrroloquinoline Quinone (PQQ) is
nicotinamid nucleotides , flavin nucleotides
ever studied. In the recent decades, PQQ has
been studied in Holland, Japan etc, but it was
started studying lately in our country. The
discovery, isolation, purification, assay,
properities and functions of PQQ are intro-
duced. It is beneficial for further studies of it
existence, reaction mechanism, biological
properities , physiological functions and appli-
cation of PQQ. Studying the new prosthetic

group has important significents in theory and

practice for the development of enzyme
sciences.
Key words pyrroloquinoline quinone, pros-

thetic group, isolation and purification
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B Attt 42 %) Ehrlich fi 548 i B i B 7 22
B (tumor vaccine) fl T E ESFFRE L RIE
TR, mfTiREi R m e RE— R
MREREMREPHN A EERT. HARERN,E
SRR R . (LY RALTE . B AL TR DL K ik A
M ZFHTERBHMIEARFEZ “F
fb.” (xenogenization) #&1¥ 3& i 381 1% v o 48 R
B — N ERBOREB. EEX, T TFEVEN KRR
MEREAMREFH™E, B EHRR M
HXRET —FHFWTFER. FHERFEERAR
E R ThHi Y B FOMEE R S A ip & 40 e 3+ 7
—ERE RS T MEMARY REFEE X
“MPyg N TR HE” (genetically-engineered
tumor cell vaccine) 8 B, N B & F| F B J&g 7%
WIAT ARME TR T H & 2.

1 ERFRIASHEEREB

WHFRFENFOEREE (retroviral-
mediated gene transfer, RMGT) B & H K¥F
R —REBRNES. ZRE-KTBRERE
M, FRFEIR100%; Z2&E EWET. £
AWroUE i RIS ] RREEEATENN S
3 ¥ 40 i, A {LRERS B 9 ZEE 5] A KGR 4 A
RGN EF MM RSN TaE. BFX
e A, EHSH SRR F R AT RE AL 0 M e
B N R MR FNAITT P i A A Y
ik R4

ERUHERFEBREHWBRERERS
HHNSIEFRLCHEY, XEH RMGT #
o R R L e T,

1.1 W RMGT #FMEHE K

RMCT (R BT EHREFRENE
B, BARMHEERESERRE. WEMNE
BER KT BIEHIK D gag KHKE IHAER
FRLSEEREEFEAARENFY. 8%
MR TR B EIACERRAN T
B iR, AR/, RERERE,
AR B /D EE iy H Ay B A B EH 65 K/
HRE. HAETHWH W ERE TR 2
FEB<8kb, ARl FERAERLFTEKBHTF

FRPIR B R e AN BEARR.  drfo] 7 AN R A B 3L
A3 B /) B3R T 3 AR B KRB R By
RES, MEH—EMR. B, EHERER
et R B, MEREN ¢ KZIENLE gag £
FELE 5 WmMegEK, Rt EHER ATG =24
A TAG UL EFEAS ™4, TTHRER
EHRERS 10 5.
1.2 RMGT Fiig RN ERAR
REEELHFMN AT ARZIAEFEH
RMGT MSHBEEEHFAREE“EEFE, B
RMGT iR — P PR RKREEZE S0
FKeeHH.
1.2.1 HARTE HUWMAEBYEERKE
BIEMIEAER ESEA, Bk, HwEHHY
H (K] #3055 3000 3 UM N B AT MY FS R AR R BE
LA B A A EE AT DK O
HERAFRREEYXE) , K Rl 5806
AR (insertional mutagenesis), 1% i F 43
E S RNETERE, RAEARERKSEK
ZEFI M A EST. B THEOEEERE
BE—EMENRY, BENERSIMRERER
BRREEREE RO FIER, HEHE RMGT
ELaI| RS ENE, AREALHIE
RILBURERKED G EHTREMRA
RERH RG4S L.
1.2.2 HEiEEMKE HAHAGHBHERR
BAEGREERE, A TREEERNES T
B, HRFAREFRAFEGFENIELSHE
RFBFY (HERV) URERAKE “FE”
FRA, HEFREEEEIREELmKER
il ThEE. AT, 5 F MoMLV (UM Moloney &
MA%E, Yed¥EY. B N
o mERANR S HEREFHRTSE
ATFr A HERV JLF R AR EE. AR EA
BIRTRESERR /N, Mosh, FETHEBRTF. BT
K IRNA G X Lt ERBEE T
IETHREH EAREN L. SEARRSTHT
JLERHAAMBER K KER T ~ET R E
RIRTREYE™S. ¥ gag-pol Fl env ZH 4351 8B
TR EFARMBERARR, XHE—
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*. ARARAENAESHEREZRKEAR
AARE A E R, (EIXFREFERE. &
MiEE T &M T 2. T {E gag BIEHLA
ESIAN—MREFEN T, B REET 0%
40 fd 22 B B 20 2 () 4 [R] IR P of Bk 5 A A )
¥ BE, MEWREHEERTREEZATNY
AT L, TR RMGT e 8EH R
BRI Y R TRI , wfE B PCR £ AR AE
M 10° AR AR 1 A~ B 6 RO R A
M, REERE.

1.2.3 FHXBEHRNOTER REREE
AR AT AR A ] B R R
mRNA —23KALH L, % mRNA AT # (& —
AL, HBEFEFEFR, RKeHTHRE
HE BTFXFHEREIFTEL, MHESAER X
. BEXEREREHIIMAHE.

2 SAMBERLEHERE

iR A AR BE TE R N A R T A LR H) &
REFTHER, BRI RS S 8 B 4h, PR
EEMGREREEESEE M EEER. HMK,
EN S AP AR H R ZEE Y Y4 R B R
| 2 1 T P R e R R R S, XEEE
FERBLTILES TR,
2.1 HRSRMERE

— MO SEO0 = BT B A K 3 i L0 A
TR EF TR ARESE T REHAR
(CTL) Frifslf s R mEEEY, &R TK
KRB RXRAEMBRESHFERESRRIUESY
FiP. RXREEEBDE S ZERN M E
P EEREMENOFRERENR. RER
BREMDVIBRN R BES E, XHBHEH
HE. TRUERMBDEBEMIRITIRERFE
ER. A, X TFRE RN,
9 B W] A 1E X Ry 1 LR, B
¥ 4 15 1207 B DU R Y FE S0 B R A B 3 X 28 i g
0 i P9 0BT 2 ) 1 o B R e B R AR B9 /R .
2.2 MEExXHE

BTFX KRB NBEEBHXHE
P97 LUK CEA FZFELESURE. B Fh R4

MUK ER ik —E B MOBHCHR, SCEanig
X AP EE B T A\ B 95 40 B A B 3 68 B AR e
BH R RAED. Bk, HaT— MRS RmInER
AR ER EEN R — R AR TEN
RENENRE LRSEMARERNEY,. R
o B X R R AT R T, AT RA
MEREMNHEEE, FHTEWEHEXHE
ERMEHESTEFHRERE. —Fm, B
BEHNEFERERZMERNFTR: A —HHE,
SR ERRETREEEHS, MWiE
EHESHTN RSB R VA RS RiXta
4,
2.3 FEALFEIHRE

HABHTRRE, TEHALHIHES
& (MHC) WIS BERREBHEYRSHIL
EHEFH—AEEEER, 0B MHC LR 1E
AL R E RGN R CTLIRFIMEEHZ
—. BRI, FEMREFEMHC HRERH
BESH [ BIUFEREE T W, XTEER
Bk 9% 40 M Wk Bk CTL % 15 it T k8 6 BE Y — A
BEHRE. B&HE I EMHCHEMNERHEE
B EH/NEMARGRBARE R, Xk
e 1 BHRR AR, HREMTHEEET
R, RENREK, HEEFREE LHEFIEK
P i R CTL, R 9L &3 B 4= R b 8 40
M B

B 1 PR, ELUEMES 13 MHC
MEEFE GRS EEMEY R, 36k
% AL 7= R 49 DU R 0 3 T
2.4 “HRREAEF

e p dagl OGS E P Jiske e R
BRAUMBHEEFRERBMARTREZ
—3), EARENEEHARANE (interleukin,
IL) 1—7, IL-10, FHFE UFN) a, B, ¥, fiF
JEIRFEEF (TNF), & %EF (CSF, &
#& G-CSF. M-CSF & GM-CSF) Y R S8 4 i
#BikEAR (MCP) %. He, IREZHEIA
BRENY FEESR IL-28, IL-4"S 0 IFN-
YOO, RR¥, 2HMEFERNEBEHXE
IR — B E TR S, o HRARMEK
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SERZAZEN, EEUEYE (tumorgenicity)
TRE; b. REERESTF (n MHC iS5 %
RWEIN; oo BBIRYEWR; d. X EARRGER
(NK) RHERTFELARGAR (LAK) Fjl
Rt CTL By ARG UREIN; o WiEF YL
FEFRAERRESRERN E—EN H%IC
125 f. A5 Hh A Ik B 40 B2 i R 2 5 e ity
EARMBEH; g MELEEHBLAHHEEE
B—ER RIEIHIT RN s h. Fife 40 i iy F o695
A (I C-myc) FETFHE; i FHRAMEH S
LN e, RHAREFH2REEHNEZ R
.
2.5 REEXEEENEEE

B |y T 40 B P i R R R AR B B T AR Y
Bhsg, HeTRE R ARXMESRHIIES
F, M ras MEERE SR HE, HMAKRSE
R EO T8 CTL 15107, B, 4%
T L 2 70 % R N1 5 | N e Y0 44 P OFE 198 5 L S5 9% [
R —FREBERNKSD. W, BEFIE
B R 5 N\ b 928 40 B B B P AR B v 9 R R K
5h, A ATREN R AR R
2.6 WED

— RN EMNEERE. FEFE
(BCG) FEERAEBPILAIFNE, i, ¥
Zw BD X LE T 4 ) FE S0 B 4 1Y B 3 N b i 4 i
A 3 958 i 7R Y S RE SR . Lukacs S0 48 45 A0 %
EYMKTEEE 65 (hsp 65) BYEEE LT /)
B T 0 B R i 7774 PR TR, ik hsp65 Y
P AR T EF £ /N S LT A B Y
F1o GX PR W SIE S 1Y /s B B S s 9 B
AR J774 A BRI IR AT, B PR
B 2 5 SR 7= A 4 B 7 0 R
2.7 HE

HETHARSEEONESER, BT
MHC fi R Fi i iR S Rt E 55
Fb, T 20 B 75 Frb 783 40 B 2% T B S LR Bt 2 T
(adhesion molecule, AM) RS =5 46t
TR LWUE. RIEAHTRERH, YITREE
MoFB WEAHBI/IRECEZBEAR
Ja, MERAREEZREREHR, EBiES

Plikpy CD8*CTL 40 M =4 55 B e g G i
B, 1R 89% M/ NR RS V-K1735 B %
A .

3 [EERRE

REFEBHAELSTS, EBEH. ®
EHHHERREREKNE-TEETS. B
Bl @ 3R SR ERE, F2X8 88T 10°
CFU/ml, DA REFRFRMHE,; #ettF
BERESMBEEHFTRATESNEHNEREE
FEAZIBARAE S S, BelARELS
RE RN F=A.

FAMNBEARNENERNARGETERE
HERWPIEMBREE RO —AEER
. —HE, BTFAERNTERMWEMME
MY ER, R—HEEFAARYMERRS
AR EARRMKRE . Hitk, WY435ME
B 5 A 5 i 72 0 a3 T R A B Y 9 o TR
HITRAT R, FRIBEFE BB H 5
FHd; Z—FHE, BEEE (nELEERE
FERWREYEEREELZERVINE, E
fiTxs b 988 40 L B 5 90 ol 4 A b A O R 4
Bk, fEi vt R 46 % ek 78l 40 Al Y B A9 2 B et
WY RSFEIXEREF “WE” QN AEE
A]RE & 7= A R Bl R A

HEEMWEER TEEEMSE, BEF
A E A B9 B A 5 B A B[R] it 5 A ek 98 4
RETEER—MENTRB L. MK IL-2
fIL-4 REFBE/DBEEAREESH S
RN EHERTFEMIL-2 K 1L4 EEEBAY
)‘}&%[23]_

BZ, R 2 E DA E i
KPR TR T —&FRR. M5
EERNEBHAW RN R EMTE, WiREAE
TEREENRASENLRESERE T KER
.
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Gene Transfer and Genetically-Engineered
Tumor Cell Vaccine. Fu Tihui, Xie Zhirong
(Department of Biochemistry. Sichuan Cancer
Institute, Chengdu 610041, China).

Abstract
retroviral-mediated gene transfer (RMGT)

The newly developed technique of

which mainly involves the transfecting effi-
ciency and safety aspects of RMGT were dis-
cussed. And the characteristics and effects of
some exogenous genes which could be used to
modify the immunogenicity of ‘tumor cells
were also classified and presented. Finally,
the problems existed both in RMGT and in
the preparation of genetically-engineered tu-
mor cell vaccine were analysed.

Key words gene transfer, retroviral vector,
immunogenicity, genetically-engineered tumor

cell vaccine
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