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4 Seko & " TEHHESN W) T it (Medaka fish) 1Y
Y &% B PNGase, 1993 4F, /NEAKRPY & B Nglyl |
NAR Y & B NGLY1 (N-glycanase 1, M %% A N-
glycanase, PNGase) "'"; J5ZmF5¢ & ¥ A NGLY1
1) Bk B 25 T BB A% PR NGLY 1 Y5 K M 2om 2
fb B % (NGLYl-related congenital disorder of
deglycosylation, NGLY1-CDDG) '/,
1.2 [RiZEMHIPNGase

HAET, B0 PNGase {37 i Bk 9 I ifi A
WY HE  (Elizabethkingia meningoseptica, 435 R
EM;  SUBR A il 5 48 M #5 S5 AT T, Flavobacterium

meningosepticum) & B, F:PFF PNGase, 437
i 44 4 PNGase F f1 PNGase F-II.,

1984 4%, Plummer 48 2 YL EM H & B T 56 —
AN 40 B Ok JE B PNGase Jf fiv 45 4 PNGase F,
PNGase F fig 56 5% /K fif T B HORE 88 1 _1i9 N-Bi 4
ERBEVE T8 A o-1,3 B0 i A0 10 N 2R
Fo 20154F, FMVEEA 4 B FEEM P R BT 56 A
2l B ok UK A PNGase F-11, PNGase F-117F H A
PNGase F DIRERY RIS, 38 A] 7K S R o pe 42 i S
HORER A a-1,3 720 75 B 51 N-WE R 1 0 58
FEWEE

Table 1 Basic information statistics table of N—glycosidase from different species

£1 TEMHPNGaseRIEAE BSITR

YFnsy SRS Tt i) 44 IR B ZHE IR
JRZAH
A Flavobacterium meningosepticum™ (i[9S 25 35 AF 1) PNGase F 354 1 260 bp [20]
Elizabethkingia meningoseptica (Jii i 78 WL AP V5 H 56D PNGase F-1I 567 1 704 bp [3]
HAZA)
B Aspergillus tubingensis (35 5% 1 %) PNGase At 537 1732 nt [7]
Saccharomyces cerevisiae (FRIEEEEE) YPNGI 363 1 092 nt [15]
Schizosaccharomyces pombe (SEFZLFATERE) SpPNGase 333 1675nt [16]
izt Prunus amygdalus k) PNGase A 571 NA [9]
Glycine max (K& PNGase GM 604 28 688 nt [11]
Oryza sativa (FKFH) PNGase Os 447 CDS: 1344nt [12]
Arabidopsis thaliana (35 5+) AtPNG1 721 4411 nt [13]
Solanum lycopersicum (&) PNGase 588 1 806 nt [14]
LY Caenorhabditis elegans (75 TP £8 40 PNG-1 542 8 521 nt [17]
Drosophila melanogaster (ZJFH 88 PNGase L 631 2957 nt [18]
Oryzias latipes (i f0) PNGase M 639 11343 nt [19]
Danio rerio (PE5£) PNGase 644 1521 nt [21]
Gallus gallus (39) PNGase 651 19 417 nt [22]
Mus musculus (/N Nglyl 651 62 613 nt [10]
Pan troglodytes (SBJEE) NGLY1 654 64 535 nt [23]
Homo sapiens () NGLY1 654 71 096 nt [10]

*Flavobacterium meningosepticum 120054 % 44 A Elizabethkingia meningoseptica.

2 PNGasefI &4

AN E ) Fh PNGase s 4 HA L HAL DI RE 1) [F]
TR, HIERFH) . A AR R A
2.1 AEYFHPNGaseh iR %

PNGase TEA A Y F0 N EAR BAA AHIZDRE, H
HAREMRK ERFI A B R 2SS . 40 GeneBank
Bl v 2 &k 1Y PNGase MG IERIT S, #E17
JEAN L X, A4 T 43 PNGase 19 i 4k A%

(K1), MERH, 5. HA%AY) PNGase £
KL, BEEZAEYTA —a R,
N5 B ) PNGase [FIVE il .
2.2 PNGasefy4:#3
2.2.1 HAZRIFEAIPNGase

HAT, FE. Y MshYk I PNGase 53
SR TR EfET . ANGLY 1 & H &4 PUB,
PNG Core, PAW 3/Msrabifasy ) (2a), Hrp
PUB XIR W E5H TN, &5 54> o IR 58
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Fig. 1 Phylogenetic tree analysis of PNGase
E1 #B9PNGaseH#H L #4317
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Fig. 2 Structure of human PNGase
B2 APNGaseH)Z5#4
(a) NGLY IFY{RSFE5H; (b) AlphaFold2 il () ANGLY I =485 &, 20 fREPUB, #5010 PNG Core, ZE(UEPAW,
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2.2.2  JFRRIEAPNGase PNGase F-1I1f N %ii & GLPGLi Z5#) . C i N

PNGase F f{R5F 4514 5842 45 PNG-N 5 PNG-C
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PRI MRS, KPS O N5 34 IR
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Fig. 3 Structure of prokaryotic PNGase'?’
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R H R R Y T UIBR . AR K A Y N-HE AR
1 3% N-## K 9 24 ZE 2 )5 91 4 Ser/Thr-X-Asn (Ser:
2 EZ R, Thre HER, X: BRIEERRLLAMAOAT T
HHEMR) . PNGase BV 2R B R ILIE 4.
Suzuki 45 2 HRiE, ANGLY1 ) £ ZAEFHEY)
Sy HER R N-BE A . JRAZOR R PNGase F B
AT Z WS PE, T LLEFY] RNase B, Ova,
IeG % IEY) , (BRREVIBRT A a-1,3-1%.0 F b



<1634

EMUFESEYIRHR

Prog. Biochem. Biophys. 2022; 49 (9

PNGase

>

e —

§

-+ e

Asp: REE R
CHEEbE
§ B N-ZEE A

§ Asn: RABEE

~~ £k

Fig.4 Schematic diagram of the restriction site of PNGase
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Uige A, AR A, PNGase F
FERFENLAR P AT BEAE E A0 7 KR, AT
EMUBRYL A F2 19 RAE R Yo
3.2.1 PNGase 5 \K¥0H

MR A O E i fE F BG , & S 8ok
i & e, WOHEJE fk BE A% (congenital disorder of
glycosylation, CDG). N-##ZEfb k[ 2 CDG #li 5
bl i 26 8 2 — 5 PNGase Bt fg #H ¢ ',
NGLY1 5f3 51 Y NGLY 1-CDDG, #BEIMA T
RGE . B Ik . 18 3h Y fe B i S I AR AR 1
ARBUZ T 2020 F-4E T 6 44+ [E NGLY 1-CDDG
B, FHXF NGLY 1-CDDG (1)1l A S FERAF 58 #E 4 7
TERR

JiAl, Zolekar 55 1 X Nz JHk B €0, 2R 988 40 if
TIoE, KOLBOERE A L IE W B E
NGLY 1 =ik IRAM bR B A R 40 NGLY 1
B, B Aa e Kz . s, B2
NGLY 1 53030 1y s ARG, #0i NGLY 1 7]
REAE R 0 R 8 2R T R
3.2.2 PNGase5 USRI G
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NV N-BEFF 3L (Engase) 15214 1E,

Kong %5 5 gl B /N U AR B £ 24 41 )il MEFs f4
Nglyl, &I Nglyl”~ MEFs £ R B o 07 BRI 50%,
BRI PR T BT 40%, ZRRIARITIEEDRE
W Inlkb Nglyl I, RRADIBEIKZ IEH . Asahina
8 SUIRGE, Nglyl sl BB Bz B D e A
i IR A E 5 (AAV-9) 5 A NGLY1 cDNA #
ZH AT /INER A TR G 2 T, IRE KRG (b
Z0) FAEHEPAINGLY £k, Kik#h oo
NGLY 1 F RS M n, A8 B2 s D R A 31—
EWE . EREERAER, /INEAKR P PNGase Sl fé nl
FHEER S R/ RIRGEE ; PNGase A] fig 5 4E 7
LRI REFHLIAZ ST RER &5 #PFENGLY 1 %
ik, ATREXTAH GBI ATIRTT B L,

3.2.3 PNGase 5t

PNGase Gl [ i RE 22 A8 0k, 5B A RUAH L,
SR TR R IR T 28 1 S AR B 1 ) R i R
1H prg 1 3 PRI R Bt 2 oA 5 i e R 200 M %) AR AR FAE G
SRR AE A IO S OCHK 17 Hirsch 55 PO #iE, 1
B YPNG £E RSN ] LLIX 43 1E 85 38 1E 5 A B
. FIRZSHELR, YPNGI A GE 5 BBk 40 i ) bl
PP G
3.24 PNGase5%kH

75 1 B FT 28 S P ) PNGase PNG-1 1 png-1
L[N 4w 17 Habibi-Babadi %¢ " #F98 X L, png-
1 REfE R 4 22 oo AN b Rz A 28 5 2, png-1 Bk
Ve = IR gs B R B Bl S, B0
FEUNAT N IR, Kong % ™ RiBR 75 Nk L) png-1
FEH, R B png-1 w5 1A 75 i B AR A B 2R AU Y
53%. LREERAER, PNGase Al iES 544k
FIAEFEIIRE, JFEER LR AR A .
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3.2.5 PNGase5 i

Galeone %5 7 1 5¢ I PNGase fH % 3
Pngl, J&¥LH 5 R E 8P &4 E H  (bone
morphogenetic protein, BMP) {5 5 il % A &,
BMP £ 5 JLlg G IS A6 B 1 Y4 Pngl 866
ik FIR% H A HIHLERTE . Owings 46 % T
PRt Pngl #6358, & I PNGase lltfi MALE K & &
RGE, MR MEPABEIEM:; PRI Rk
i, bR R AT E R BRI A, SRR
—EMSHE L BN PNGase B 7] g T2
R KA TIER, #FERIE.

4 B =

WL A SRR SE R 2 2% | B (A 24 2 5 SR
Pl BEILAL RN LR I R 1 R SS F TRE )
FEEABMG, AT BT B E A H DGR~ T RE )
T H.fiff . PNGase fiff2# D) 68 (90 58 0] LLE i 53 |
W AR % 1% 5 H R IF ) . PNGase F /2 H i H
I Z IR 0T T B, N-BHEE 14 PNGase F
KA, AAFRZERERE v T . BN UK S
AROWTUE RS S, CAEMR . Btk
WL B R R R S R Ak A g P S #)
o

PNGase (2% K AEY2# DI REC A — & IFE,
R W DN B4 A RS BRAIL A A PR A . WF9E R,
A NGLY 1§ B ] 51 2 2% UL 35t 4% M 9 5 NGLY 1-
CDDG, IiREI AL TIRG . B I1Hb . sk
A5, P B R C A IR ITY Tk . AAVY-
NGLY1 cDNA SEZH#4K, AERD T Ngly 1 HREG/INELAH
ZIeA A NGLY 1, IR/ R 1932 3 D) Be e s
WA, 45 AR R NGLY 1 7] i & NGLY 1-CDDG
BEIRIT I AE 2, RS NGLY 1 B 1Rk
A HEEG T, PTREA B P BBk, At
NGLY 1 §ifi i BB FZ 250 25 ) it & H s o
NGLY | 7E A A b = 2658, BRIKNGLY 1 3%
RAT-REI I B AR A A K ', I NGLY 1 i
0 ] 700 AH O 245 W 19 BT AR OB 1 SR B . 53 4b,
NGLY 1-CDDG % S 2T 4 410 B A7 7 2 b R T RE 46
B, sgmaRgit e, MR NGLY 1 kK 2 b ik
Yitig, NGLY 1 EHEN FH T LA M 25 it 4%

MV R4 B R IR PNGase F-TTRE K f# AT 47 .
B HOR A a-1,3 %0 7 SR 00 3 (1 S50, 1
R 2 R ORIER a-1,3 B0 A RS R S
5 NIgERAIEN . Wi E iR, ZE RS

FARZ A BT (cFase D) ARFEMHUR, KBt
B0 N\ B L7 X Ak B S R S R R PR
Bl Mt o S 0 Bt -5 TS 5 v 2 A
BP9 E S5 AUA VA B I L
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Abstract Peptide : N-glycanase (PNGase) is a deglycosylation enzyme widely presented in fungi, plants,
mammals and other eukaryotics. Only two bacterial PNGase have being isolated (PNGase F and PNGase F-II)
thusfar, and both are used widely as research tools in glycomics. PNGase catalyzed the hydrolysis of the amide
bond between N-acetylglucosamine and an Asn residue on an N-glycoprotein, generating a de-N-glycosylated
protein and a complete N-oligosaccharide. After the reaction, the N-glycosylated Asn residue was converted to
Asp. Although it is known that PNGase participates in protein degradation, organ development, individual growth
and other key biological processes in organisms, its impacts on health was illustrated only recently. Human
PNGase (NGLY1) deficiency could lead to a genetic disease named congenital disorder of deglycosylation-
NGLY 1. A nematode PNGase deficiency could reduce its life span. Its defects in mice could be embryonic lethal.
This article describes the distribution, protein structure, and biological function of PNGase in different species. It
can serve as an important information resource to support basic research for PNGase mechanism and innovative

study for PNGase applications.
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