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The Electron Transport in Nitrogenase. Huang
Jingwei, Zhang Hongtu, Wan Huilin, Cai
Qirui (Tsai Kuirui) (Department of Chem-
istry, State Key Laboratory for Physical
Chemistry of the Solid Surjface,
University, Xiamen 361005, China).
Abstract

Xiamen

A modified mechanism of 2-step-
ATP-driven electron transport is proposed, it
can reasonably explain the change of EPR
signal in the two components of nitrogenase
when the supply of reductant (S,0i") and
MgATP are enough or only one is enough.

Key words nitrogenase, ATP-driven, EPR

signal, electrontransport
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Bt 9871, T HERE S ERIOLE A BRI RRERBUA TR SR TREARKERERNT
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FoEREQREEEVIMNERE, FHER
EMAEAETEERS. K Corsaro Fl
Granados TF 1990 ZE 1 A “enhancins” (335
FHED RBEALERHZRE QB &FRE,
“synergistic factors ” B “viral enhancing
factors”. ASCK A AWM BEAN K
. FFOELL BB — enhancin ZE[H# .

1 HEEANEI

1959 4, Tanada™ 7 ¥ M\ — Fl' 35 P kS &
(Pseudaletia unipuncta) 4385 H EYNKE B 4%
R Z AR (PuNPV) F1 38 ¥ kG o B0k o
# (PuGV). X FIWi R 3 R BT A S MRS
I oh B, 47 B NPV sk A BURVE R R, 38
RS T 1052 b #2580 £, ik
K% (80°C, 10 min) B9 PuGV {BREM il NPV
A RS, T INEKIE R PuNPV IR PuGV &y
FBHEXW. FHH, Tanadatil RiXE PuGV
PR M ETFERER, RS ER
TR HBUEH A E AR, B2 N “synergis-
tic factor”. 7£ F X H 14 H En-Pu L FE X Fr
M PuGV F3K78 ) enhancin.

En-Pu M 7EHEHA{UR FEMME R, EiF
B LAY SR NPV FEXE B (P. separata) RIS
i (Spodoptera litura) o HJERYLS: . M AN R
RI— P8 9 %M (Trichoplusia ni) GV
(TnGV) fE34 TR NPV X 5075 S 4h it 4 e
FAPHRBT —F5 En-Pu BHLUHELR
(En-Tn)®%, 522 RKLIHEE, Goto —Fh
o2 B (Xestia c-nigram) HEF|H GV 0] #35
NPV fE R4l sp iy . FHI, GV HRE
E X NPV R 4 3458 4 F R — il 24 3558 A9
L.

L, E—MER#E (EPV) i Ilnf
{23 NPV R 58 5 (1™, 58 73X Fll
iR B AV R

2 En-Pu

2.1 En-PutyiERABRESL
En-Pu &—FEE A , B ZAKFIBEAS A %

B B W o R BB AR, R L M 24 I BT a0 AR
¥ FBEASHES C AbF En-Pu, B2 S k%%
&V WM, En-Pu BE®E 2% ) SDS ZBRE,
MABIERE C 5. BEHEE MR, B,
Tanada % AHEW En-Pu FR9BE 5 A =Fhzh
fAE:a. {E2F En-Pu Bk [HIAERY; b. /EH
WHEERNE T c. /4 En-Pu ZIIEFR:
& OB AL R BIR Y. En-Pu @y
RERR I 50k B 52 .

¥ En-Pu 4 FEE#TT 2R
B BT, Zhu S50 R B B Y 0ROk 9 AR
EiE WK SDS-PAGE Ri8%] % BHeo it
BE B, 50 'Y 100 000, T H %A Gt i
Kb 3 A R4 T AT AR B W A L SR IE R B
T 43 F 845124 100 000 A1 98 000; FEIH, fib
1A A En-Pu &L 100 000 998 R 7T B0k
R, fE4iAL ot FE P E] pR AR 98 000. B4b,
En-Pu BA GRS G, REfEaEis iR 8- XAN &
EBEHKER. BEAREE A, ABEE (9 EERT En-
Pu (30 GR35 TO R vl , {5 0 %o H A 90 )
}':HLI-T]_

En-Pu i F GVs ERERSAEDY, Zhu
U HAH En-Pu MM EELE, £ GV HER
TS, ERER En-Pu S, REAEERF
EHAR.

2.2 En-Pul)fEHAFR

Tanada %' B En-Pu 5 PuNPV — &1
BB ZH, PHMAEENATSEE,.
FEA R & PuNPV B BT 2 (4 90 8 00 1 Ml 4% K
7t X En-Pu ({ERI LS BREMAREN IR
REEs dbsh, FIRPIRSE S E AR SRR
B WL R T RHX— WA, FHREDOH
EEWAERG BT HARE LS En-Pu gy
FRELS S AL, AT A3 En-Pu BIHH R
o, KA Lt ¥E En-Pu 45 R
ﬁéﬁ-ﬁ“{_ﬁﬁ“:.

EF L EX 5, Tanada ZANER
A ,En-Pu B{EX—ME S5 TEERN. B
A AR #0998 FERL T2 o R 40 B 1) R 6 LA 3 3] 18
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2.3 En-Pu EEFMERGPH/ER

1983 4E, Ohba %05 K $#iE T En-Pu fE
H9R NPV fER RN a9 Y. BIHRT NI,
B4 9 MRNFE #8558 B B B 405 &% 6 F
NPV #8558 1E F#4T T HFR™. En-Pu 35K
ERREA M ZFAIRFEMN AR M AR. En-Pu
BB AcMNPV F1 TnNPV 7F & Hb & 77 8

(Spodoptera furgiperda) “Hii (IPLB-SF-21)

) TCIDso 43 B3 5 50 50 100 %5 FEHE
&3, En-Pu X638 A1 JE I A #) TaNPV
1€ SF-21 4R A R E A WA VE F , (EXTHE
A R A R HBE RN, En-
Pu 7E 5= 56575 8- 40 B & &5 A % B B e a0,
EZ EREDY. A0 En-Pu B RERIEER
@, 3SR 1E F 7E R B & K (E AT 5 T
En-Pu B EEHZXE.

HAl, BHREBKESEMAFT En-Pu g RK#
BRRAVFIMTEEE LT ERLE R, a En-
Pu fESR B EM EE —4 & &™; b. En-Pu £
R E AR REE SN A c. En-Pu EHH
MEEF AL, a0 5 R 2 R B R T 4
A5 d. En-Pu G JL Ry B4R E 55 9 B 40 g
RAEBEERRY, FFAIHR NPV 75X 26 40 g
AR, e. En-Pu BEHEIR NPV 540 f 5 i
AR DS L HSRIF A H R B E En-Pu
5 NPV [E oM. b4 T Ff
BB : a. En-Pu /5% 40 557 5 & 1] Y T B B
FEEM; b.En-Pu B5FREMEIEM, £
T R A T AR A 9 R FE Ay T

FEAMIE SR, FERR EE 00\ 40 B TR AR
RAEFRIEAMERESFFBE, EIINHEU
SRS A RIIRAT, 100 B e R
BURLm R, B, ERTLAAKN En-Pu &
FEHE N TR RS B AR RS, TR A TR
FBE, IR 3R B A N\ 40 DA, T 48 e L ot 4 Y P R
L. HalCH CHERE, REERMFER TS
AR RS EU — SRR S-ER A E
HRFAE, XiFA AR En-Pu 9/EH
TH—H8 BBk

3 En-Tn

11[7] En-Pu 38 PuNPV & —#E, Af]
BRI TGV FEHE Y SO K41 % JLFR NPV
HIBURRE. X PR AE 2 TGV Jf) — g
s H (En-Tn) &K, ZEHS En-Pu i)
FREEAEMY. Bk REZEASTER
101 000%). En-Tn 3% 4Pk B8 5 B9 Pk Homs &
RLFK 10 /%, EX#ARES. H TnGV B
SUP 8 S 4y UK T R R R E R, R
EE0.5hF3h NEEELEN AT TH
HERE R, M 4 h 5 BB PKE FoR. gk
) En-Tn 7] DA 2728 A #3200 7% 18 Bl 0 i R 4R T
2 EE A H Uk B, XU BE En-Tn 8841k B
BEMEFENELY. AT UHAR
B R B R R R AT T a0, R #E R
En-Tn W] %078 Bl B8 09 B 0k B3, X %
A En-Tn BB IERATRES AT EEMAY
IR K. Xt En-Tn (¥l 45 5 88 KA 1R 35
W R KRR IEHES. En-Tn B X BB
Y& B B IR A 7 .

HANH4LH En-Tn fl AcCMNPV PR
RO B s, RIAEM L RBOEEMY
WEERASTHM R EELRER, HR
WREEERERENEMEBPITRE; 1A,
En-Tn B B (X T AcMNPV LD #l LDy 7
HKF B2 A 2 F IR RS, En-Tn #93X
AR B TR SR 71, s ERES.

R En-Tn 7] DL BE A% B B X — R 374
50, AR AT A AT GRS AR L 0 0 7 X
BB AR W A4S BURI 9% BE. SEBRERH, En-Tn
AL 98 Be A2 Fhot LA A 8 o Hoxd
Be 844 A9 3R VE FI B Bt #2881 En-Tn 7 & H)
AEHE 2~7 52 A4, T Bt R AR
H A AR HGR,  EETA 1 58 H Ak e #Y AT
BRABENRILE .
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WA, JF H N PsEPV By /NERIEF) 58 iR L
HPoEI—MERRES . o RUI#E NPV
i) 15, (median infectious dose) /N LT 4+
Z-—. SDS-PAGE 2T &=, EF4T+EHA
38 000, A —RIEEH, RN AR R
BZE 75 En-Pu THLES KR, HEEIH
RAERAMIVEAER,, BREEAARY & EAR
ms HAE VLR AR — 2B R

5 WaEOEENTEME

Hashimoto" B )\ —Fit Agt11 Fik L FE
TOFE SRS En-Tn AR [N, FEX =T T )57
Sy, AEFEFFEE -—A 2703 bp B F AL
TEHE . Pt 4% — 20 T2 104 000 §9 7K 95 ;
EAFE T EE RGN S 8 nt E—4 nt ZH]
AR EMIAER LR ES . BEEe
AA TP SAE] B A A & B A C R RvE, (H
M En-Tn EEBAM A S En-Pu 4048
fl. FHREPHEF, En-Tn HHLMIESREFET
PuGV iRk En-Pu F38 LR ; PuGV %
HE AR DNA ELESHT R, ZRESTH -1
5HEn-Tn BE B3 7. EETESHFH4S
Hra2 8], PuGV ZEHAFEH —45 En-Tn 2

RIZEALAT 2703 bp HYTF LRI IHE , RPTHTER

FXF K ERFE R T 99%, ME— K& X F
FAE+1962 nt F1+1985 nt b H — AN X HBIG
(reciprocal frameshift), X5 5 [7] 5 T K 2]

En-Pu #. HEIt, TnGV 1 PuGV diish NPV
Y EEETILE RS,

6 EEREFEOEEMTFRESPHSH

BAM 12 B GVs H1 5 Ff NPVs 45 H
HREERS, H En-Tn Q8 RESUME#IT T
HERELE 547, 45 R EBBR PuGV 4, fEH
fis 5 FBETHE GVs FAE En-Tn FLIMLH
REZXRNHER; XRFAENERER
ATHE, SER/N R, M, /SRR, I
BIBASEIH GVsPL BENREBENSEHEE £
ANMBHMBERPABEEBHTFRESE, Bk

Goto " EFH# En-Xc, fE KM AT 13 > GVs
H, A S EARBRED (0%, XRMW
W EIE GVs HRYTFEEM 20 , A AT 6
AR RO 3 P — R, Ak, AcM-
NPV P mal S H —MES, EXU M
{4y L BBl B R P — i 68 000 Y 8 F1 B A . 1T HL
BERBSE En-Tn HUIE 38 XL, AJgEAR
F-MEE ARG FFRRREEERED™.

7 & i

-0

7 A ) A R BB AR i B AR SR R
AR, B RS R G O AR 7 TR Y R
JEHAR L E O BRI 2 B R R R AR,
4% 5 A URtfEl, R W DL o Tt A2 4 R BT
(fn. Bt . AIEERE, MBREA™4E
X B I HLE T RE R a. R HERERLF X
P 440 A VR B = b 1R R 8 K ] £ R 1 B 9 K A
B, HeRE A OTREF BT BA XA Th RE R E
H B R A EE AcMNPV #
EPV ditsi i P R AT, HEmRE A
RITEAETE M GVs 9 BB AN B dUm 3, X o]
RE L5 B M 78 22 1 ) 38 04 L 435 D AH 2%,

) B985 E B A P &SR AR A U
TFILFAIREA IR RS, £—. AAE TR INE
il —Frer R B A RE N ERARRE, R
EEEEAEREEGLRES, MM EN
fbysmmE e BT mt. XA T ER
DT B T A A 3E A B (] B N R B B R
AIRERE Qe 8. B Fhore:, ATRLAEH
W E F M EER Y . X REREY R
B Mt e AT o] B W A9 AT RS AN Be PR R A —
AN B T SR A U 1 38 5 A 1 B SR R
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The Enhancing Proteins of Baculovirus. Hu

Rea

Wei, Li Lulin, Hong Huazhu (Institute of
Entomology, Centre China Normal University,
Wuhan 430070, China).

Abstract Several enhancing proteins
(enhancins) were isolated from the inclusion
bodies of some insect viruses. The proteins
can enhance the infection of NPV both in vitro
and in vivo. There are two hypotheses about
the mechanism of enhancement. disrupting
the peritrophic membrane (PM) and facili-
tating the penetration of virions or increasing
the attachment and fusion between the virion
envelope and the midgut cell membrane. The

The first

enhancin gene has been cloned and sequenced.

proteins are encoded by virus.

Since enhancins can shorten the life-span of
infected larvae and increased the effectiveness
of Dbiopesticides, it will stimulate the
widespread application of viral pesticides.

. enhancins,

Key words baculovirus,

synergism
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