- BRIKE -

J Med Res, August 2021, Vol. 50 No. 8

—_——
= \ | =]

SEER=§

T AR BT — 4R

 OE mmagly

FF R 12 A B2 75k 9 R B R P it

B BRAE

T3 R (next generation sequencing, NGS) B BE I 7, 72 I FH 42 356 R 41 RN 54 SR 41 19

I e ek PR 2L A6 A 14 24 A 1 BN A A A o e o 0 e e R O ST L e T DA 0 RS ol A 0 T 9 A BR AT IR S T Y
FRAE, 17 EL AT DUIA TR e Al O 1 A ) ) A 90 D B R A T oh B A T o X 5 fede R R A8 200 Yy 2 TR AL A0 S T B o 4 o

=Y i LR B

ZERERE MR VR 2 LSO A2 W 028 (BN RGP S 4 . B AT i ol o 07 SORTE 10 B0 T 5 vh R T3z, AR

SO DA e 3 B AR S 5 B R e U BRSS9 DR 4 9 R Al 1 MR v B T R AT A

EEE EaEENT
FES%ES RS

P&
XERARIRED A

FEAE N TT 7 A7 e BE 22 R S Y
TR RE s, AR B 2 1) A B Ak o A ELAR
T A ) A A 32 2 1) AR A R 2R A o S B
I B A BP0 14 R AR o 1T 0 110 R 2B AR Bl
BT R AR O S W Y L) B T BRI S A 4 T
TR Gl A 0 T 9 A A BRSO IR 25 T BRI 3
e IR R AR W B AR ) B RE K HEAE B I R Y
PR e e B I P 2 AR S T o P B S AR T
TR B 53 A7 A W R T 2H ORI B RE 1Y 43 AR W 2
D7k BB BN AT 0 A A M B R A L
i R R AR ALRE TR AT ST P A= W0 5 P
o I OC 28 , T ELAARAS b B2 7 AT A 2 g
T T I B e A 2 R UL 38t A% 2 oy 1 SR TL A B L X
S5t R R RE O A M T R TR b S B S A R AT
TPy 1 Lk 8 28 BB 6% A3 1 22 1 IS 586 T 12 W 4 26
T ANA T R, A SR il R R B R
Jie K v b 0 P B AR A 1 JE 5 9 O 5 v B N AT
Wig,

— BBEENFHER

1. e 3 0 R M S e P R L4 R
— LM 7 £ K (next generation sequencmg,NGS) B
JED Y, HRRAE S KRR A5 000, ) i A7 Bom
FECAALA P SL I R S, BT A 1 AU San-
ger M P AR BAT 35 45 I 6] AR 0 AS | ey 3 i D i kG
B A e I T g A e 0 | AT 4

FEWH  EHE A RRFILE I E (H L3 H ) (81670994)

FEE A7 . 150001 IRV BE R R 2% B 46 DU B B 11 i Bk

IR B R, HB, A 50, B F {5 46 biliangjia66 @
163. com

. 8.

OB O CE
DOI 10.11969/j. issn. 1673-548X.2021. 08. 003

¥ (whole genome sequencing, WGS) Fll 5% 3% 20 I /% .
L [ 00 e B A5 R [ G 0 R 4 A S L Y
(whole exome sequencing, WES) , 1 [a] § 18 ] J¢ 3§
BT ECE 24 H bR k) 0 % 2 40 T ) 168
rRNA BE[H FLTA (1 18S rRNA JE X K Py 34 4% S ) I
[X_(internal transcribed spacer,ITS) ,

2. e 3 A R AR B B FH R R A3
55 2 AR F /5 2k G B (sequencing by synthe-
sis, SBS ), H A Al 3 & B #% 0 £ R A BT X,
Roche454 FE85 IR M 17 72 i 7 4 B A9 26 2 AR )7 &%
g5, I B M IR AL 2 RO SO 3l A DNA 5 il e
O Ff R I ) A W90 R Ok 32 B B AR R, i BR DL SE B)
100 A% A4 7= 34 i A 28 1 ARHER & A= 1 A ik Y
ARAk DRH AR sy, I HG TC 5 A0 e A A5

Hlumina 7255 2 AT 09 F 0 F &, B
WU F AR A PCR AT 386 2 0k F Hi AR
HHiA 4 520 8 M REESE & | 6 200 7 4L
(iSeq  MiniSeq ,MiSeq I NextSeq ) i& FH F #LAE 5 /N AY
S {51 4 28 TR PR 4H o B B S A O B B WES, R
PRI 7 £ EZOE AT WES #1 WGS,, Tllumina i
F B 00 52 v e R R RS O 2 R B
V-5 MR I R I LA B SRR A5 1) 2R

% H Life Technologies A\l HEH B TonTorrent &5
T2 AR R S N SRR AT AL B DL E
TSR SR L A s R R IR Y 91 1 e e
B AROS  ERECTE R . LR E D F AL Ton-
PGM S F i 7 3 b o {3 B 69 00 R A, 30 4 Ok 4 4 Y
lon GeneStudio S5 FF I ¥ A A 14X 25 & A7)
SCPERI £ 2% 5y s AT I e B A R R T

[llumina



BT 20214E8 H HS50% 8

- BRIl KT -

R DS P N T A e S R = D A A Y S BRI DS 3
AT A6 e Gt €0 T S e DL TE U T

55 3 AU B o & e ik T 2 AR F AL
PO Fe TR AT AL /R IE R P 81 GC e U 5
Bresi, BT PCR 934 A Kk )y, £
PacBio A ] FF & 1) 24 43 F SR ¥ ( single molecule
real — time, SMART) J& %5 — A7 A0 28 3 AR 5 $
AR I G 2 I B8 SRS | B AR A% O AR
fL (zero mode waveguide ,ZMW ) , 4T SZ B Il P 44
T TREY AR, 5 2 AN EOR H L, AT S
R D I e by 5 2y N RS 5 IS e ) W
HV R EF ML HIRRON 1322 3% ., £
ZN T WGS LI FF 42 K mRNA W 42 2%
AT e K 35 W 38 1% A U

7= ARMEME 3 A B A ZGK AL
??ﬂﬂ}?ﬁﬁ(oxford nanopore technologies, ONT) . %X
T A A ) g1 35 3 ek 4 K L B ) SRR AR R R AR A
NGRS T GOKRFLARAL AT LA EL 82 4T DNA
7, iR 0T DL BB Y RNA FIZR (T, (H R JLAS 3R 5
Wi 38 15% A3 2k — Bt

—_ BEENFEORERFHEA

1. 895 - U 2 22 Tl 5 A ) R R R R R A T
LA J2 B A I [7) 1) $6 3% JE i ™ R A ) I 550 2F T B
T BURN R T A, e AR I R B S A 18 1
RPN o RS s X o7 7 T, B e B R B Kk
J& I 43 BT 28 458 5 A N i O R AN Tm) B B
PIAH A 1 o IARAE 2527 0L TN | 7 TR R T TR
Yirp AL S BORETR 1L, % pH {EB i 1 B AR 2
A, B 2 BB R 58 S5 R R R B KR
Xiao 45" I ] 454 B B2 £ AR X4 I 16S rDNA JF
B V1~ V3 E AR P3G, HEXT 160 i 2k HE A1 A [
T R i i BT A R R BRI ) 122 AR, 453
FMSE AR, B CRE R BRT R Y 2R ) 2 A A
o T R I O R N R 22 A B U IR
PEIR T R B pH (B W T L T g9 o i kB
TE A G I 31 75 S B K AT 0000 0 s BB A b, R I — 2 R R
I 2 AT 5 0 9 e B A OGS X e T 2R AR TR Y
454 SERERRIN Fy 45 R R W], 28 AR i b FLAF s
QTR JE BT FE D T Jm | B K 2R W i 4R R R R A
o, W 2 R RH O TR R A pH{EBR B LR PR IR AR
e 1 RO RAEAS B B, O 1) IF 5 168 5 E A v A8 TR
Y RE V& A1 RN S5 R0 A5 Ak | T 16 9 AH G SRR A A B TR )
AN,

FEAE I 12 W0 5 T, Teng 55 ° B ERBF 5T T 50 f3i] 4
% L2 A 1) T R R S A ) AR O R AT 454 SR
W Fy | e B R B IR Y L 2 00 Y = 2 T
T OF AR T — Al 15 A R0 W R AR I ARE A £
Oy I R A 1A K o ) T 0 o AR I 9 O T, M B
i pH RS, 7= R B K I PR T A W A S 300 1
TR B R 2 B . Liang 287 BT T — 0 A
e (TA) B R A4 i 4 5 TA@ RAs, & AT LU 1z i
W — FR LAY I A pH {E 85T TAs B9 51 46 2 i
FALAE FIARAS FT38 ABU B RO . Liang %7 SR &
3 g L U 43 BT 7R, TA @ RAs Rl 3 I ke i A2 )
BB 22 R, 3% DR SRR AT B 9819 Gl A Py A 1 A
FERR A TT 18] A2

2. Jw  F TR e DR A AR RS R A S
i T G SIS AR EL AR T A8 SR PR | I
JE R AL AT FRE 2 A3 G g 3l A P HR AT LA
TR R 55 A [] 9 o IR 285 B 10 RS Bl A W e
LR EE AL | 572 OF JR AR G BU AR . % 2 Ji s
I 5 A RS 0 0 B e A B A S R R R R
RN R RS MY ES o ZRMEMES)E
AR, AT B A T8 R A T O AT T R
FFTTD ELFR A D RMBRE A4 1T SR T 1] L R 1
U1 E IR AR 2 MR AR 2R M J) 5 R T 1 Bt
hi E S MR, Saccharibacteria(TM7) 7145 4 i) 4 56
BRrE R R IR KT b A R | b bk o B )
B R R 5= A R AR BBk TR |
W LFT T R LR B R SRR e A O
T AN S RE 5 DR Bl A W A K A A A [R] N R
FA R DIREIE IR . VR 2 T A AL DR A 368
EARTE A A o ARk RS S MEBL
BAREMNTE R I, A RTIEE N R iy R 5
e A7 NP B AR ARG 3 B 7 P 1D P B (transpo-
son sequencing,Tn — seq ) %5 xE 7 il 1> obk P i P 420 20 s [
FEE S LR A I 0 e S R TR

ey 1 B B R AT LA Bl 3 o BT B A R
TP IR ST RTE B YRR ARG A T AR
(O35 AR 7 s F A 9 R0 3 IR T B A ) A
WATAE Y Z R R E R, SREEEA L, Shi
SRS A R NHE AR T R R AR 2 A
RARAL GRS A W LR, 25 R R W SRS A 1) 5
JRARTR L SRR AR G o 18 R 2 Jl 5 v S 7™ B T
JE A BE R S E AR B OE A OC R
Jil 98 v A AR B R v 7 A T R R AR IR B IR A O

. 9.



- BRIKE -

J Med Res, August 2021, Vol. 50 No. 8

W 03 B A R S 2 R AT T AR ) M R 48
PR 28 Ji 98 I HE A8 1 28 J] R B8 A RTS T B9 4E B A
S5 AR V5 22 FE B V5 T B T B % 22 2 R AR
I FF e A5 PR S5 A T DI RE

e 30 0 R R R AT DR AT DR RS L PR 2 I, A
TG E S PR R IR, S8 o J) By JEREE TAL | M8 R I
F RS A F AR . Kim 5 0°R FIR W ¥
20 RN ZF T 4% AR E Y 10 A P ERAH 2L RNA
HEAT A B, LA H 2 JE S 4 23 400 A LR SE I 2 2L
ARG/ R 2 G AR S TR
JA9E 62 A>T 1A (1% A P 32 L 2 4 - 4R AR 1 R 45 R R
FIRED 33 R 2F J) 98 1 4 s ML 4 A2 17 3 1) DL i

3. 10 SR 0 e . 10 S S51R 40 MU 98 (oral squa-
mous cell carcinoma, OSCC) J& 5 H WL 17 Sk 20 35 35 M i
T Z— o BRI SR ATS TG i R S A W R AR G 1Y
BUR SR 09 S Fe | I AR R W T X e R ) K A R R
JEATHETIZ YR, 2 ETBE T 45 R R BT, 0SCC iR
H AN L Jm Ry AR A ik W 2T 4E TR AR AT T
NI B BRI T SO 0SCC MR R R SRR E 2 R
HERR )R TGS B om0 BRI
J7 25 R ) o 20 AT 22 S, (B T WL € 3] 58 A AH G 119§l
A A BE RGN, 09 5 ¢ Al RN BT L F AR TS R B TR
BRI S, 2 — DAL DI RE T R B, 5 08 20 |
JORTG 5 JGAH O 45 01 8 1 4 i PR 1 ik PR 3R ik S8 28 16
(BLAS VR BN 2, AR R T 0 2 R P bk B D 7 25 2F
o SR A5 OSCC 1wy BEAH G, 14 1 2l ) S5 96 BF 59 ik 5
S BRI R TR R B AZ AR AT T R BUBR M PR R E
R O R B G R R 2 . Perera 2512V I 11-
lumina M 7 F G878 T —F0 5 0SCC AHOCH =70 &
BERE, HORPAE 2 W) b 22 A PR AR, 10 78 2R B AR X
JE RN, R e I R R A AR 1T R AE DG 1T A
PIRERRAEAE 1 T 3 R BTR, 10 R ol A W A v 4 ek 7% T
YESR T OSCC s 1912 Wr T B H AT W 7E 09 1
fl. Lee 55 Mo (i HE | b R 9 A5 25 | 10 Jis 068 o 2R
HRERARAS 2 M AT I BR R A BR T
TH P 35K 11 T AR 35 v T 5 5 A Js 7 b B 98 i A
SRR 2H Z 1) LU, 22 S R ge it 8 S, AT E i Wy
H g, JUHOR: b O R 2 — i 5% AR R

e 300 I P B R B 8 DR B AL | i A P A
0SCC axJEN 5 4, BT 5 50 r 0SCC BN A2
M2 OSCC & A= AL i 1 BiF 5% #0510 12 W #0367 32
HERET , Su %610 120 4 0SCC FEARBEAT T 24
TP IERH b 2 AR SEAT 2 JE DI P 4

.10 -

7N TR BR R R S AR G M T S IR A i ) T
WRE, B T e S DR A g X R AR L, KL
B DR ) 5% 745 ] 3R Sl RE 1 2F | I v Y Y g
JiE UK By B DR 9€ A8 43 A7 A B T BF 9T 0 E i R G R
Al — hebshi 25 %5 H 20 4> OSCC A9 8 35 9K 5 &
LA K 3R ik 4%, k1 OSCC By it % 55 e 4R 436 Tk —
A IR

o 38 I AT LS ) 8 W RN TS R OG0 AR
SbREY) A S B YR A BRI YT
FLVEBCRMES:" , JEH miRNA J2 12 W fTE A 52
g E JR AN %% RS 1) BRAE B W £ bR & W, Chang D O)
IEH ABEA OSCC 3 1 1M 3% N H e 38 2t 0 7 2E 47
Far il 97 %6 45 20 18] 3% 3K 2% 5 A9 miRNA, & 3 miR -
423 —5p Al miR - 222 - 3p 76 1 g 41 41 p ) il %
5,25 Z M AT L3 > miRNA (miR -222 -3p,
miR - 150 - 5p Fl miR - 423 —5p) A B F Wil JA 11 i
FIBES] OSCC 1k F e, IR Sy B4 % B0 11 s 9 114
VEIEAE YRR . Padhi 45 5 8 1 104 5] OSCC
SR s FH v A DU R R P AR B I A RS R R
&M 0sce MR & & M 0SCC B #% CDKN2A/pl6 fY
FBAKF, kKM GAEE KM L, & kg
CDKN2A/pl6 T KT 5 £, CDKN2A/pl6 F ik
KIE RIwPI TG 2 AR,

4. oAt 00 R R . &2 & PR BT 3B b 10 4% (recurrent
aphthous stomatitis, RAS) /2 38 AR i & 5 LAY O i
FhMEBN , LR B TR 15t 97 R RRAE o WA T T ST R 4 0N
5 RAS #1256 , EARAFEMR LRI, Kim %77 ffi =
i R R R TR T RAS 5 17 Jis 0l Y B 86 6 £ 2 4
TR RRE 2 R A G I 2 300 M YA K A ) K 2 N 24 [ROAS B
FRET B3 S RAS KU A, Yang %5 7% %) 24 {4
TR T o0 SR 0 15 0 1 AN A A A 2R AT o T
WPy 5341, A RAS 19 & A= 5 K7 #T 18 Al Alloprevo-
tella FY 15 A B 8% 33K P 1) 9 /0 S 28 A OC

OF B IR (IR T AR R AR A VR T R AR A R
G EAT R EBIH B, T BRI R T A 25 W a] A Sk 45
AR BT RS . Moraes 45 IR B A E X A
PR & M 7 86 4 BB E D R BT AN B VR 2 e 454
AR A2 52w & BRSSP0 AR R AR E 0 B
JE A AR B R AR & A T U TR B — 2B AR S
JERTHE MDA R JE A 23 5|k B 0 A TR R )RR R Y
ESnY NIE- AL REPRdiOP g v @8

=.E ¥

FERT 22 10 AR b ey a0 0 B0 RIS AT AR



S 20

2021 4E8 A 508 8

BRI KT

E MR T 3 o 3l o e AR 32 I T I s
FERY A AU, i 8 0 e 5 AR X B A M Y

A i

LA = DL B 32 IR A PR AR T ik B R

JRA R 1 5 ) ,Xffﬁﬁﬁﬁﬁ/ﬂ;ﬁi’z%ﬁﬂﬁ\‘@%?‘ﬁﬁ%

LT REmE X SPGB S o
I AN HAE R —

B H AR FBLH
S S AT N W T RN R R ROk T i —
B i

12

" A BRI R
Foft B e 14 9 i AR 245 5 R %k D 2 \1‘)?
A HTET R A BRI Y BOR
A B 1R A
IE AT ), O BB A | LA A2 1 R 10, P A8 7 22
5% ik
Mehrotra M, Duose DY, Singh RR, et al. Versatile ion S5XL se-
quencer for targeted next generation sequencing of solid tumors in a
clinical laboratory[ J]. PLoS One, 2017, 12(8): el81968
(R I =S U Rt AW R w1 D5 3 N i = 0 Tl A ESIIA
JHHERELT]. AW B ARBERE, 2020, 10(6) : 646 - 654
Lu H, Giordano F, Ning Z. Oxford nanopore MinION sequencing and
genome assembly[ J]. Genom Proteom Bioinform, 2016, 14 (5).
265 -279
Xiao C, Ran S, Huang Z, et al. Bacterial diversity and community
structure of supragingival plaques in adults with dental health or caries
revealed by 16S pyrosequencing [ J]. Front Microbiol, 2016, 7.
1145
Eriksson L, Lif Holgerson P, Esherg A, et al. Microbial complexes
and caries in 17 — year — olds with and without Streptococcus mutans
[J]. J Dent Res, 2017, 97(3). 275 -282
Teng F, Yang F, Huang S, et al. Prediction of early childhood caries
Cell Host Mi-

via spatial — temporal variations of oral microbiota[ J].

crobe, 2015, 18(3): 296 - 306
Liang J, Liu F, Zou J, et al. PH — responsive antibacterial resin ad-
hesives for secondary caries inhibition[ J]. J Dent Res, 2020, 99

(12) . 1368 - 1376

Park OJ, Yi H, Jeon JH, et al. Pyrosequencing analysis of subgingi-
val microbiota in distinct periodontal conditions [ J]. J Dent Res,
2015, 94(7): 921 -927
Schulz S, Porsch M, Grosse I, et al. Comparison of the oral microbi-
ome of patients with generalized aggressive periodontitis and periodon-
titis — free subjects[ J]. Arch Oral Biol, 2019, 99. 169 - 176

Al — Kamel A, Baraniya D, Al — Hajj WA, et al. Subgingival micro-
biome of experimental gingivitis; shifts associated with the use of chlo-
rhexidine and N — acetyl cysteine mouthwashes[ J]. J Oral Microbiol
2019, 11(1): 1608141
Tsai CY, Tang CY, Tan TS, et al. Subgingival microbiota in individ-
uals with severe chronic periodontitis[ J]. J Microbiol Immunol In-
fect, 2018, 51(2): 226 -234

Hutcherson JA, Gogeneni H, Yoder Himes D, et al.
inherently essential genes of Porphyromonas gingivalis identified in two
transposon — sequencing libraries[ J]. Mol Oral Microbiol, 2016, 31
(4): 354 -364

Shi M, Wei Y, Hu W, et al. The subgingival microbiome of perio-
dontal pockets with different probing depths in chronic and aggressive
Front Cell Infect Microbiol, 2018,

periodontitis: a pilot study[J].

Comparison of

17

19

20

21

22

23

24

25

26

27

28

29

8. 124
MOTUE, WA F R e R R T BE B 00 w0 E 4 b
[J]. HEERBIA, 2021, 29(3): 157 - 165

Kim YG, Kim M, Kang JH,

et al. Transcriptome sequencing of gin-

gival biopsies from chronic periodontitis patients reveals novel gene ex-

pression and splicing patterns[ J]. Hum Genomics, 2016, 10(1):
28
Perera M, Al — Hebshi NN, Perera I, et al. Inflammatory bacteriome

and oral squamous cell carcinoma[ J]. J Dent Res, 2018, 97(6):
725 -732

Chang C, Geng F, Shi X, et al. The prevalence rate of periodontal
pathogens and its association with oral squamous cell carcinomal J].
Appl Microbiol Biot, 2019, 103(3): 1393 - 1404

Zhang L, Liu Y, Zheng HJ, et al. The oral microbiota may have in-
fluence on oral cancer[ J]. Front Cell Infect Microbiol, 2019, 9.
476

Yang S, Huang H, Fan W, et al. Compositional and functional vari-
ations of oral microbiota associated with the mutational changes in oral
cancer[ J]. Oral Oncol, 2018, 77 1 -8

Guerrero — Preston R, Godoy — Vitorino F, Jedlicka A, et al. 16S
rRNA amplicon sequencing identifies microbiota associated with oral
human papilloma virus infection and surgical treatment[ J].
2016, 7(32): 51320 -51334

Perera M, Al — Hebshi NN, Perera I,

cancer,
Oncotarget,
et al. A dysbiotic mycobiome
dominated by Candida albicans is identified within oral squamous —
cell carcinomas[ J]. J Oral Microbiol, 2017, 9(1): 1385369

Lee W, Chen H, Yang S, Bacterial alterations in salivary mi-

Sci Rep - Uk,

et al.
crobiota and their association in oral cancer[ ] ].
2017, 7(1): 16511 - 16540

Su S, Lin C, Liu Y, et al. Exome sequencing of oral squamous cell
carcinoma reveals molecular subgroups and novel therapeutic opportu-
nities[ J]. 2017, 7(5): 1088 — 1099

Al — Hebshi NN, Li S, Nasher AT,

Theranostics,
et al. Exome sequencing of oral
squamous cell carcinoma in users of Arabian snuff reveals novel candi-
2016, 139(2): 363 -372
et al. A three — MicroRNA signature as

Int J

dates for driver genes[ J]. Int J Cancer,
Chang Y, Weng S, Yang S,
a potential biomarker for the early detection of oral cancer[ J].
Mol Sci, 2018, 19(3): 758

Padhi SS, Roy S, Kar M, et al. Role of CDKN2A/pl6 expression in
the prognostication of oral squamous cell carcinomal J]. Oral Oncol,
2017, 7327 -35

Kim YJ, Choi YS, Baek KJ,

et al. Mucosal and salivary microbiota

associated with recurrent aphthous stomatitis [ J ]. BMC Microbiol,
2016, 16(Suppl 1): 57
Yang Z, Cui Q, An R, et al. Comparison of microbiomes in ulcera-
tive and normal mucosa of recurrent aphthous stomatitis ( RAS) - af-
fected patients[ J]. BMC Oral Health, 2020, 20(1): 128

Moraes LC, Lang PM, Arcanjo RA, et al. Microbial ecology and pre-
dicted metabolic pathways in various oral environments from patients
with acute endodontic infections[ J]. Int Endod J, 2020, 53(12):
1603 - 1617

(W H Y. 2021 =03 -19)

(15 H . 2021 -03 -24)
<11 -



