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AA AARA NGS(Whole-transcriptome next generation sequencing)i PFAZAN(ZH=)o) o] alo] =33},

A|AA golB#ElE TruSeq Rapid SBS kit HE¥ TruSeq SBS Kit v4E AF&sle] FH|sl9iar, HiSeq 2500

System User Guide Document #15035786 v02 HCS 2.2.70 A&l u}z} HiSeq 2500 sequencer(Illumina, W|=)Z

Abgsle] A|EAEE Y. AlBA #@l=(read)= Homo sapiens HFZFAA(UCSC Genome Browser Gateway,

GRCh37/hgl9) Aol Astglm, AT 7ho] A= e Wa P4 1) niRNAE DESeq2 % ecdgeRe ol 83
FA3A . FDR(false discovery rate)?] g-valuetx 0.05 o]s}o]t}.
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ZAFe] ® 2 whgl I1lumina Hiseq2000/2500 Al2~8l(LC Sciences, W=)< o]&3le] 3y3tict. At3te o
-A1AA FFEE(normalized deep-sequencing count)ZS 7|wro g A¥WEl x5 ¥ piRNA(differentially
expressed miRNA)& student's f-test® ®A35}al, AW 7]F(screening criteria)< FC(fold change)>33}
p<0.05°] At}

TCGA(The Cancer Genome Atlas)®] REE 0SCC Alw "lolel+= 54 EH(https://tcga-data.nci.nih.gov)3} <+
B2}-9-A (https://genome—cancer .ucsc.edu) oA R 3HT). 34 A= (volcano map), 3] E™M (heat map) % &
2 2~E A (cluster analysis)< dHolE] &4 ® AZFE 9 FE 2l SHEL 2E99d B4 E
(https://www.chiplot.online/)& AF&3t] a3 o™, mikNAQ] ®4 F3AF= TargetScan 8.0 Hlo|EjH|o]
Z~(www.targetscan.org)® &3 Tt. 7153 F4 ¥2-2 DAVID(Database for Annotation, Visualization
anc Integrated Discovery; https://david.ncifcrf.gov/), GO(Gene Ontology) ¥ KEGG(Kyoto Encyclopedia of
Genes and Genomes)S ©]&3to] & AT, miRNA-nRNA A& 2489 YEYT 4L /s WAE24HRS} AZTE
¢loj¢l Cytoscape(version 3.7.1)E o] &3dlo] =343} c}.

4, RNA 3% 9 qRT-PCR(Quantitative reverse transcriptase polymerase chain reaction)

<=3} miRNA(circulating miRNA)3= miRNeasy serum/plasma kits(Qiagen, SY)E AFg3le] A xALe] o o}
2} 200 wo] Ao E2sk3al, & RNAE TRIzol reagent(Invitrogen, W|=r)E ARgdle] ZZ AMZo|A
Z3}9tt. SYBR Green gRT-PCR 415 %3] miRNAS A3 3L, & miRNAS miScript II RT Kit(Qiagen)Z A}
&3t Az:ALe]l Ao mal oDNA FAS A FHOR o] &3qlrt. ®g, miRNA A4S 9%k RT-PCRS H &
Zglolm 9} niRNA-Eo] & AW Zolo|HE o] &3te] A ZAbA AF3E miScript A3 A miScript SYBR
Green PCR kit(Qiagen)E ©]&3}lo] oRT-PCRE 35 tt. A7] miRNA-59]% X glo|™ = miScript primer
assay, miRCURY LNA miRNA PCR Assay(Qiagen, %) % #H}o]Quo}l(Bioneer, H=r)ZHFE A}, qRT-PCRO
AbgE Zalolw AR §7] ® 13 2t
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¥ 1
qRT-PCRO|| A5 majojn] JE
miRNA zgol HH 1D
hsa—miR-92b-3p | miScript Primer Assay (Cat No.218300) MS00032144
hsa-miR-423-5p | miScript Primer Assay (Cat No.218300) MS00009681
hsa-miR-320c | miScript Primer Assay (Cat No.218300) MS00041867
hsa-miR-183-5p | miScript Primer Assay (Cat No.218300) MS00031507

hsa-miR-432-5p | miRCURY LNA miRNA PCR Assay (Cat NO. 339306) | YP00204776
hsa-miR-92a-3p | miRCURY LNA miRNA PCR Assay (Cat NO. 339306) | YP00204258
hsa-miR-629-5p | miRCURY LNA miRNA PCR Assay (Cat NO. 339306) | YP00204370
hsa-miR-337-3p | miRCURY LNA miRNA PCR Assay (Cat NO. 339306) | YP00205938
hsa-miR-199a-3p | miRCURY LNA miRNA PCR Assay (Cat NO. 339306) YP00204536
hsa-miR-199b-3p | 5° -AACACGTGACAGTAGTCTGCA-3" (A€W 3 5) -
hsa-miR-16 5 -GTAGCAGCACGTAAATATIGG-3 (A EWZ 6) -

283, miR-16 2 miR-423-5pE FH MEZS A oeE RT-PR 3 A FHZ(reference)® AM&3F9 1
RNU6(U6 small nuclear)s %2 MZS thato = RT-PCR 3] A #Fx=Z AF25AT}t. PCR cycleo] 24 o &
3

. - — - A ACT - . -
3 FH(nelting curve)& EAHAT, 2 4FL swRapdnt. aelm, 227 g olgstel nikvagl d

FES BAEI.

=

5. BAEH

% 274 BA1& SPSS¢} GraphPad P
A (Mann-Whitney U test), ¢ X
sample t-test)<S ©]-83}o] miRNA &

8(GraphPad Software, P|=r)< o]&slo] Fas}¢le). Tk, vjRF
t-71 4 (Independent Samples t-test) 2 ™% FE t-FAA (Paired
ol ggk folgds &sksitt.

\11{1

ism
X
i

o

e

ROC(Receiver operating characteristic) =4Eg o]&3o] 25 L3 E miRNAY A4 7}X](diagnostic
value)E BA13F9 1, 47019 miRNA =39 o= & (predicted probability)S ZA#A3sl7] 9 2x|~¥ 39

=
2@ (logistic regression model)& TFASFATE. Hd, T oj& A4 AlG(Pearson correlation coefficients)

£ o] &3t H 9 ZA oA miRNA 2d FES WS, 59 X2 t-HAS T miRNA FEF 0SCC
3zte] ddHEEy B4 ke d#dS Edsiich. 7 "é?év_f/] miRNA & 32 gL X TAXZE EAS)
At. BEE pvalues %=(two-sided)o]QaL, p-valueZ} 0.05 m|wtolH EAFH o= Fo3 Ao R 71383 T).

AAle] 1. 0SCC &Aket A4 =T e A5 2d &AL A% 4 Wl niRNA 2 T2y

T7FA AT A ZA(0SCO) 2] A =% miRNA wlo] o mlAS gma | 98, s H“J(CNUH)QI 0scc 3
A4 493 AZE AR di2T) 68 o2 XA small RNA A1BAS F3sle]l I3 W) miRNA @&
= fe)
s

z7] 242 gl DESeq2 ¥ edgeR Z2I1RE o]§ske] 0SCC &xfol AAg Abet ol Abs HEE Hol
mature miRNA(differentially expressed mature miRNA, DEm1RNAs) 2727H gol &}
Sk A% DEmiRNA 26709} s}k 4% DEmiRNA 16705 >388l= = 42702 DEmiRNAs (

7] 27FA 71F#e thea gk 1) A4 oz} vlaake] 0SCC :1754 DEmiRNAs 7} 14013 3uf o] e wd

X,
1
o
@
Aui
[l
—
=
SO o oox rIr

o]2 Hol= 7%, (2) BH(Benjamini & Hochberg) WS F3l BAHE pvalue’t TA3 +94(p<0.05)<

A= AL agar, 43 4% DEmiRNA 2670 Zo| A miR-92a-3pE 2.469] log, fold changeZE 7}4 7F4 =LA

g 249 AL FAdAH(E 1B).

T3, EA ZH pniRNAE AWEHEH7] s A g distaE de] 0SCC xS iAoz 3 AT small RNA A

AA Ao} TCGAS] 0SCC FAA ARE EASle] T H DEmlRNA IS AEIIAL(= 10), A7 AdHE T
ZA%

DEmiRNA 9707} 733 4% DEmiRNA 571¢} 3faF = DEmiRNA 4712 ERE= AE Asdvi(E 1D, %
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2).
x 2
S 4 DEmiRNA A€ Ay}
Mature_Accession Mature_ID Fold Change | -1oglO(P value) | Regulation
MIMAT0000092 hsa-miR-92a-3p 5.52007 5.968 up

MIMAT0003218 hsa-miR-92b-3p 4.69249
MIMAT0000261 hsa-miR-183-5p 4.67171 .950 up
MIMAT0004810 hsa-miR-629-5p 4.65223 272 up

4.299 up
3
2
MIMAT0005793 hsa-miR-320c 4.43814 2.413 up
1
1
1
1

MIMAT0000754 hsa-miR-337-3p -5.44630 .795 down
MIMAT0002814 hsa-miR-432-5p -5.11657 .839 down
MIMAT0000232 hsa-miR-199a-3p -3.37685 .600 down
MIMAT0004563 hsa-miR-199b-3p -3.37681 .600 down

AAle] 2. qRT-PCRE ©]€3% $XH DEmiRNAS AF

0SCC $AS thatez A7) AdE® 51 DEmiRNA 970S o] &3k RT-P(RS F#3to] 74 WS 93k nlo] o
nARAY FaAde ASSEG. FAKHeR, U uyYde] 0SCC #AF 23 [3] (tongue), n=18; B4
(buccal mucosa), n=2; TAFAZ(retromolar trigone), n=2; ¥ T7A (floor of mouth mucosa), n=1]¢] &

4 4B AZF A 15ECIY dEv)e @9 AES FAT T ORPRS FIF A3, oAe] Fu

1=}
DEmiRNA oA 4709 miR-92a-3p, miR-92b-3p, miR-320c % miR-629-5p(3E 3)9 W& 5o HAF ozt
Al Fo)do g o wa(= 24), YA 5702 DEmiRNAE F ATt Fholl 5974 A7) 9leS st (=
2B).
* 3
Eoubme] piRNA 4709 MY AR
miRNA AEAE(5'-3") (AE9H®)
miR-92b-3p UAUUGCACUCGUCCCGGCCUCC (1)
miR-629-5p UGGGUUUACGUUGGGAGAACU (2)
miR-92a-3p UAUUGCACUUGUCCCGGCCUGU (3)
miR-320c AAAAGCUGGGUUGAGAGGGU (4)

Tgh, ¥4 Ul DEmiRNA d FFo] =& ] DEmiRNA 3 A&l A&

A 0SCC 23S =33 & A7) 47019] DEmiRNAS] w3t gRT-PCRS =33k Ay, 7] % *”§°ﬂ EH"
Z=d3tA miR-92a-3p, miR-92b-3p, miR-320c 2 miR-629-5p2] =3

3.7990, 2.23v], 3.97v) FFoE FojHom  E/ HdH A
3, A7l 0SCC Akl A 9 27 EC tidk RT-PCR ZA¥3E o] &ste] doj= Ak A5 (Pearson
correlation coefficients, PCC)E &A%k A3, &% U DEmiRNA & ZZ Y DEmiRNA & F5 7H
of A o] AHFAE FASATHE 2D). olHd AHNE T, HF AEH 4719 miR-92a-3p, miR-92b-
3p, miR-320c % miR-629-5p= AlFE = %‘\L 0SCC AEE vlolL mAYS & &

AAle) 3. miR-92a-3p, miR-92b-3p, miR-320c & miR-629-5p= o]&3t 0SCC At At o=

o

0SCC 2H=te] g MZo] 3k miR-92a-3p, miR-92b-3p, miR-320c @ miR-629-5p2] #A|Z 2+ AAZE
371 ¢J8l, 0SCC Ak} A3 AbghS t¥slr] 913k ROC(receiver—operating characteristic) =rA1 #
Sttt ROC F4S vlolentA e gk 58S FGristed 714 4] AMgHE AoR | ulole nA ¢
A (specificity)® W= (sensitivity) 7+e] @A that R E A-F3).

qn o 2
O o

_11_
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A FEdieaH A (NI S 0SCC SHAS thae = ROC A4S 243 23, miR-92a-3p @53 o] 83 A5
A38lH A (area under the curve, AUC)-& 0.7108(95% A1 7t 0.6174-0.8042), WFEF 0.4348°]3L; miR-
92b-3p ©HES o]&3 A4 AUCE 0.7269(95% A= 57k 0.6333-0.8204), WHE=E 0.913°]1; miR-320c ¥
S o] 8% A9 AUCE 0.8206(95% A&7k 0.7432-0.898), W& 0.6957¢19; miR-629-5p TH=5 o] &3

= 0.7011(95% A G-3F: 0.6045-0.7977), W EE 0.73919S gelaqitt. Altkrt A7) 4789 miRNA
T oagste] o] &gk Aol AUCTE 0.855, WIRIEE 0.985590% ISt E 3 B X 4).

kA 8- (1-specificity; False Positive Rate, FPR)S ¢jm]s}:=
kA go] b Wk, 4709 miRNAS R 2§Ele] o] &3 9ol kA&l

A7 AuE B, 2 2o niR-92a-3p, miR-92b-3p, miR-320c Z miR-629-5p= WE o ® AlLslo) = FL7Fet
e a77F 53kARE, 4709 niRNAE BEF Z§Fete] o838 4§ 4% g e oF advt o 9588
& = AAJ

¥ 4

CNUH 0SCC #kx}oll gk ROC =4 4 A}
miRNA AUC S & e
miR-92a-3p 0.7108 0.9333 0.4348
miR-92b-3p 0.7269 0.4667 0.9130
miR-320c 0.8206 0.9556 0.6957
miR-629-5p 0.7011 0.6222 0.7391
4-miRNA panel (combine) 0.8550 0.5299 0.9855

I the, TCGA dlo]Ejmjo] 2o <A A

B2 o]&ale] 0SCC Aol A miR-92a-3p, miR-92b-3p, miR-320c o
miR-629-5p¢] Z7lE Wd FFo] U

= °|8
34 543 el QA 2AE

L

I A3, 7] & 5ol yEld mRe} o], =& A EH Gi(histologic grade) miR-92a-3p, miR-92b-3p,
miR-320c 2 miR-629-5p¢] w3 Z71¢} FojHoz Ay oS sttt ®E miR-92a-3p 2 miR-92b-
3pe] & S7F= ©xA Hol(lymph nod metastasis)®} 9% Aade] lir, miR-92b-3pe] TH F7te= #

o‘j

—

8% 38 (lymphovascular invasion) 2HAFe} F-9] %

_12_
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R )
TCGA 0SCC #hAte]l W asd 543 miRNA & S5 he] Aaai)] 24
Characteristics Number miR-92a-3p miR-92b-3p miR-320c miR-629-5p
Age
<60 150 | 13.521£0.686 | 6.418+0.951 | 0.884%0.445 | 7.033+0.645
>60 114 | 14.02420.557 | 7.047£0.726 | 0.876£0.497 | 7.714:£0.600
Clinical N stage
NO-N1 193 | 13.472£0.799" | 6.203+£0.902" | 0.867%0.454 | 7.043+0.633
N2-N3 71 | 13.710£0.738" | 6.705+0.993" | 0.931%0.426 | 7.036%0.691
Clinical T stage
T1=T2 102 13.533£0.773 | 6.427+0.979 | 0.935+£0.495 | 7.010+0.646
T3-T4 162 13.562+£0.792 | 6.419£0.929 | 0.865+0.414 | 7.078+0.648
Overall clinical
stage
I+11 76 13.451£0.713 | 6.352%+0.908 | 0.8944+0.490 | 7.059+0.577
ITI+1V 188 13.584+0.802 | 6.445+0.962 | 0.891+0.432 | 7.033+0.668
Lymphovascular
invasion present
Yes 91 13.559£0.852 | 6.487+0.907" | 0.930%£0.425 | 6.946+0.636
No 173 13.613£0.719 | 6.244+0.830" | 0.840+0.452 | 7.069£0.602
Neoplasm
histologic grade
I+11 208 13.512+£0.746* | 6.305+£0.906% | 0.851£0.431% | 7.019£0.644%
ITI+1V 56 13.689£0.880" | 6.690+£0.961% | 0.980+£0.465" | 7.048+£0.643%
Pathologic N
;gfﬁ? 169 | 13.523+0.732 | 6.242+0.949" | 0.891+0.440 | 7.061+0.598
N2-N3 95 13.570£0.842 | 6.551+£0.922% | 0.854+0.436 | 6.928+0.682
Pathologic T
T;fi;i 110 13.489£0.821 | 6.361+0.976 | 0.881+0.473 | 6.999+£0.610
13-T4 154 13.542+0.763 | 6.405+0.915 | 0.866+0.423 | 7.078+0.649
Overall
pathologic stage
I+11 70 13.415£0.786 | 6.415+0.968 | 0.831+0.465 | 7.101£0.609
ITI+1IV 194 13.549+0.783 | 6.384%0.926 | 0.881+0.437 | 6.999+0.644

T: tumor size, N: lymph nodes

A A9 4. miR-92a-3p, miR-92b-3p, miR-320c ¥ miR-629-5p& ©] &3+ T4 X8 ZUHF

0SCC 3k} 8% [3] (tongue), n=6; B (buccal mucosa), n=1; T-X3F4Z(retromolar trigone), n=1]] o3k
TS A57F €4 Ul niRNAS] 2 o HAE 9SS AR 98, e A 2 S SEAT 7 3
ML) T4 gxte] 4 MES S RI-PCRE 33 313lTt.

2 A3, 3 W miR-92a-3p, miR-92b-3p, miR-320c = miR-629-5p¢] L& FFL& AubA Fo AT HA
Lo dAFA A AS GRISITHE 4A). A 18-S S dAl o/fg Foll AdEe] A W 4n)e
miRNAS] & FFo] thA] FURskl o, A F9E vl ZAEel ot 3 O 409 niRNAY I FFol

2SR 4B).

weba], 2 o] miR-92a-3p, miR-92b-3p, miR-320c % miR-629-5pE TAUS X7 Aw EE o= f
RS B oly g, T X5 A e AL AFE FUiey] A8 F&skA &8E = Ig Aot

_13_
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