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1. AcMNPV £ [& 4 4 5 8 5! INM-SM £ ORFs"”
Figure 1. Schematic diagram of AcMNPV ORFs that encode typical
INM-SM ™

. The N-terminal hydrophobic transmembrane sequence
is underlined and the positively charged amino acids flanking the

transmembrane sequence are highlighted in bold.

HE— 5 IR R L, ACMNPV 1) %) — AN BE 5 1R
AcT6 gy — > AT DhfE ) INM-SM ™Y o 5 gL g
INM-SM AN[A], Ac76 [#) INM-SM H i /K X $5 7 T+ Ac76
HE ], HOE A far 22 3 PR A T 7K DX ) N g 17
Ik ¢ 5" . Braunagel %5 A i 4> 7 15 2 40 g —
SN AZ R AW AL VEEZ S TN E A
A AR 7 INM-SM FFAE, Ho g 7K X 3 n] LA T
R BT AR AL 1 LA 2 BE IR W] DA, T B /K X sk
) N ek C o™ DRk R R R R S
Bt INM-SM B LI &5 1, LWl i INM-SM A 3 5 H
SERL BN AL — R RSP IR A 7 ik ik 4. 28 B
A ) S INM-SM 25 A7 A 3 2 1 R, BE— B il
18 —20 AN IR A Fl 1) i 7K X 338 A 838 7K X B 3T A7
TE— AN B AN IE HAT 1 2 TR -

3 INM-SM 1 H HL3E Je AE R R 2
Saksena %5 N H e L BB A, X & INM-SM

B PR V5T R B BEAT T e . 4
RAEW], INM-SM A 24— N i 5 5 Fe 5047 46 2h B¢



R LA RTOIRP R S B 1 P R I 2 6 A PP BT ST E TR L /B 2R A 24 4R (2015) 55.(5) 539

7 INM-SM [ £ [ /2 18 i 2L % 1% (Co-translation)
¥ )7 2 E N P T INM-SM. 1 85 K X 55 P9 i
W ) 47§ (Translocon) 3 38 1) 4 FH A7 s A A T
R 3 % =0 N RS N e R RS I N T =B 7 R (VA R
FATE AR T 38 3 A 0K [ 7 ik, INM-SM ) i /K
DRF S 1k 5 SecOla 1 4% 4z 2 JIK 4 AH OC I & A1
( Translocating chain-associated membrane protein,
TRAM) BiA> 50 7 2 A AR

A S5 2 W], INM-SM (1) 1F FRL 47 280 Jk IR 4% i
FEVE L E T 40 M i 0, 31X L 2 i OE R s
(Positive-inside rule) A AF " o i i 44 2 22 Ik % L
INM-SM ¥ 1F= L 4if 20 5 TR I DLk £ M 15 1 32 2
importin-a-16. P 4~ ¥ & & A BV/ODV-E26 FI
FP25SK #HAE T, R WM LAV #: e (3L R 2 5 Ay
S5 INMSM & (g™ " . Importin-a-6
KOLGR A T IMP A8 i) % B 2y 5 B A .
Importin-o16 f& importin-o ) — F' #% 55 £ 57 ¥ 1%,
FLRUE AR A )2 A7 AE T B R I B LUK L B ) Al
Jo . FRUHIE i importin-a 46 HEAT W AZ IR B 1 4 ik
R AR EAER R Ie R Y o 5 importin—
o T LR A OF AL 4 importin-o-
16 J2 55 45 5 F AN AT V5 2 15 W5 75 3 20 AN T Y

Ribosome

Sec6la Importin-¢t-16

\ /
ki

'\L% C

BT L  ITE T ]

Viral proteins

e
/PO,

importin-a-6 2 5 K (A [ ) 5T M i #32" . BF 5
K I, importin-a-16 7F 2% [8] |5 Sec61lo 4B T, £F Ik
BEIE N P T D o - E T I BT DL R R 5 INM -
SM AR AR FT, MT 2 55 IMP i g A% J5E 11 43 i ™
BE— L K WF LR W, importin-a 6 AU AE P 5T ¥ A
5 INM-SM A1 B AE H 1 HAF B4 INM-SM 3@ i 4b
CAINCE PSS SN R R e N (N E A
b, I 7R importin-o16 7] f8 2 5 INM-SM /3 ¥ &
e g .

5 importin-a-46 —#¢, FP25K /7 7 & 45 & 1)
TE A HIE G & T8 ) FP25SK gl o il LLAE #E ODV
PR (AR B IS & T o BE S R B
FP25K Z 51 45 L\ 41 ODV % 5 & (4 [ # 38, & W
FP25K 7E INM-SM 5| 5 8 F & A 72 v & ¥ A 0
B ™ o R, 245 Kk importin-a-16
i T LA 4 FP2SK iR DT o R AR
ANG R P S LW, B T L8 I Z 4k, INM-SM 7
A1) P I H Ay 2 R R R 7K DX 3 PR B DL K P A (R T
R R et 2 A B T R B ) 3 L R T
AL, INM-SM A1 82 1) B2 IR 1) 58 A o 7 2 AE
fri AR R T R A LR B RAE R — 4 2 T
PR ST I 8 4 B iR AR

FP25K, BV/ODV-E26

INM-SM-harboring proteins

5

6

2. INM-SM 3| S Z R EF ODV EiEEmER "

Figure 2. Model of INM-SM in membrane protein trafficking to the ODV membrane 4-14 gR, endoplasmic reticulum; ONM, outer nuclear

membrane; INM, inner nuclear membrane.
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Research progress on baculovirus encoded inner nuclear
membrane sorting motif — A review

Shimao Zhu , Hui Li, Caiping Guo
Shenzhen Weiguang Biological Products Co. , Ltd, Shenzhen 518107, Guangdong province, China

Abstract: Baculoviruses are a family of arthropod-specific viruses that mainly affect insects of the orders Lepidoptera,
Hymenoptera, and Diptera. During baculovirus infection, an amplified pulse of integral membrane proteins was
synthesized. The proteins use continuous membranes of the endoplasmic reticulum, outer nuclear membrane and inner
nuclear membrane during their transport to the viral envelope of the occlusion-derived virus. The baculovirus encoded
inner nuclear membrane sorting motif (INM-SM) functions as a sorting signal and plays pivotal roles in these processes.
This review focuses on recent advances in understanding of baculovirus encoded INM-SM, including the molecular
mechanisms underlining protein sorting and trafficking by INM-SM, the possible model of INM-SM involvement in integral
membrane proteins trafficking and the role of INM-SM in baculovirus per os infection. These achievements and advances
should help to expand the molecular understanding of protein trafficking, baculovirus molecular biology and its application
in the future.

Keywords: Baculovirus, inner nuclear membrane sorting motif, protein sorting, per os infection
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