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[ Abstract]

technology, a powerful tool able to analyze gene expression at

Single-cell RNA sequencing (scRNA-seq)

single - cell resolution, has been widely used in periodontitis
research in recent years, greatly advancing the understanding of
cellular  heterogeneity and mechanisms of pathological
progression in periodontal tissues. Herein, we review the
development of scRNA -seq technology from early attempts to
maturity and diversification, and focus on the present progress
of its application in periodontitis research. By constructing a
single-cell atlas of periodontal tissues, the researchers revealed
cellular heterogeneity and identified key cellular subpopulations
and molecular markers associated with disease progression and
repair. Cellular heterogeneity analysis and pseudotime analysis
further elucidated the functional properties of different cells in
periodontitis and the dynamic course of the disease. The cell -
cell communication analysis resolved the intercellular signaling
network, which provided new perspectives for disease diagnosis
and treatment. These studies revealled the periodontitis -
associated cell subpopulations and the key molecular
mechanisms, which provided important clues for precise
diagnosis and targeted treatment of the disease. In addition, this
review provides an insight into the future direction of scRNA -
seq in periodontics, including spatial transcriptomics, multi -
omics integration, the application of big data and artificial
intelligence, and the prospects for precision diagnosis and
treatment. Although scRNA -seq still faces challenges such as
high cost and data complexity, through technical optimization,
data integration and interdisciplinary cooperation, this
technology is expected to further advance the development of
periodontitis research and strongly contribute to precision

medicine and health management.
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FRRZ Mg BAEREERR, £E
BHIAR TRBEMTERFTAIRAR R
BRAT AW EERE, TRAXARIHEE
I BE W R A RS EE 0 KR 48 1A B9 AR
HERAREELTEEE", KW, BHNQTF
AT BCE LURRAT T B R P e R R
R R, LA R &2 40 AR PR sh S R o, XA
RRMEBRTHREN T AR ED A FER
oy AT

2 28 fl RNA | ¥ (single-cell RNA sequencing,
scRNA-seq) 3 A & 3T 5 5k & 4y & 5 #FF 5290 9 1
— KRB, BEHREN400oh & F & B03E, A
B EEE T A EA EAA K EEE
KRR R EREELY ETARTE
F,scRNA-seq # AR E#F 58 A R 7T DL7E 32 40 i 0 FE 5
TAMAE s AR ERRESRERSTHERA,
KHENEMRT R RO RIENFRAET FomA,
A BN o B BB S T B R ey B A A A A,
H By T IR E A AR 5 WA IE T O

AKX A 5 B scRNA-seq AR B K B 7 A2,
FANFEZBEAET AR R P RA KKK
R, B HAER R REN 7 E R
i 3T 4 W HE scRNA-seq 78 4 JA 3R 4T3k 0 #F 2 3t J&
g AR, U D R R R RS L g R

— 40 RNA U 7 &R B K &

scRNA-seq By B & VR B £ 45 8 RNA W 7 & K,
Z AR B 2008 AR EZ A TN B A &
RP W FA, AT, 5% RNA M 7@ % R 4R
R NREHAFEENFHES, TEE T4
Wy I, A xTaX — F AL, B KA TR R %
MRS 20 g R SR BRI JF RNA 07 3% (R 1)

1. 2 3 M B (2009—2013 48 ) : 2009 4F , Tang %
BRI A — AN B — N BORE B 4E e 4R BUE
MF Y RNA AR HF Rt KA RN 46, &
T WM 7 J7 ik RBE B, FAEY H m =K
B4 |5 4, Ramskold 24t st x 5 B & T
SMART - seq (switching mechanism at 5" end of RNA

template for reverse transcription sequencing) , 7 % &

R B RNA M 7 BOR RO AR SRR 2 B R 37 %

A4 B [A] B S 798 ER &

Tang 4 200046 HEANEAMRNAM FH HAEZIABAEMATHE BAMRRK FRETH WIRFEEBATH
R, ETFHEREFTAYH  F4N7F i Z, KB E AR

SMART-seq 20124 HETHAKHKNRNAY  fHEeKEXAE BERMK, RARE IR E SRR X
%k REWEREE A

CEL-Seq” 20134  HETL&MEY ¥ mAGRE FEHRLE, TEHIN FHERSKEIAR, N AHNEEEEN, 04
T o — o F AR IR A AT HRARK FRERBEEAREMN  HAREBE LT

SMART-seq2®’ 20144 %t SMART-seq fhft, & # RET RBE EHMM BEMARK,EL40E REFRAMHEN S K
¥R BEE AT HmE @RMT R

FEAE

Drop-seq ! 2015 4F ETHMABRELA KL FRE,RARMK,EZE6 RBERKR LEEHKEL, BREHARRREAR,
M FEAE R P AT AMAME R A K FAR 0 98 AE 3R 56, % 4 LR AR
e i & AT

InDrop "’ 20155 KEAAMSEHALE BEE,RARK XM TEHERAKBEIAR K EFTEFARGEAT,X
WK EEERET B ERE.RETEERA PEARA ERhEEZE AHEREHESEIATR
REXEREAE—GF W BRI T HREZ; 2 s REITEE oy 2 A
AR By E A DNA AR kld

10 X Genomics 20164 ET Ao aRE BREHNEEZZRE, FELTALREGLEERHB AAEERFAHE, L6

Chromium""’ ES N RERE A K EFA B A Je e B Y

5 R

Seq-Well ™ 20174 HETHIARG THRERE RAK, ZREHTE IBERMHERFERTR RKERKE@RENF,EALH
RNA Ml J7 #% & P53 AT EEFER A KA A By 41 % 1 &

SPLiT-seq"’ 20184 ETAoAMKHRNEHAN ITEHRERES, REAR WNFEEAR, BHHXE TEZRBEATHAR
RNA U J7 % A 18 7T A T E R BAK HEAEAR AT

SMART-seq3"™ 20204 K# T A KkEFTAHRE REEMS;TLAGTR REARE TN 4 E 4 AR
AR REZEGHNR ELKkEIAN AR > B 0 i
HUE FTAFH
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RBE BOT iz ReBEURRERERE
FEAET REER . HE,Picelli "7 2013 4
¥ — F B T SMART-seq 7 3, 77 & 7 SMART-
seq2. 1t % — X SMART-seq, SMART-seq2 3 7% 7
H AN AR (complementary DNA , cDNA) #
¥R EAN Jr QUL He B R AR F E TR
T EA T BERT

& — I Bt 6 scRNA-seq B AR 7 5L 7 22 20 g 4% 5K
A 7oy FEARAEZR I E T 4 AT B AR T AT
M, hVEEERmEE FEDMNBEAT &R ER
Y . KW, MR REERBTFHHRE
A, AR, O 5L 5 R A RE AT S
MNE B A, BB, LI AR B A A
KR THEE 2R FHEA, o, BT
PHRREAN, B REAEE T - R

2. FA R A (2013—2015 47 ) : 2013 4%, Fluidigm
NEFEE T CILBUREEF &, X2 B 3 H A R
BB RNAM 76, 2P 6 FARED T A
FH TR R, R E A g s, K KRR
T AT B W KA . 20154, Macosko %
P T AT 00 B A 40 4 B 5 AR 3T 8 Drop-
seq (droplet - based single - cell RNA sequencing)
Ao BEATAXBEAR T 5 40 o RNA M 7 8 A [T
M, 0 A 41 KT o B 4 B BT R T B AR
g AR A AT AR B AR E X

X—MEARAR*S FEERNEMRETE
Fo sl B A B 5l N B, 143 scRNA-seq B A 7 8 &
kR EPRAERE ., BeNmaEE— 2w R RE,
o R E AT RAR, R R R A KR AN
B IR T 0  AE T R A A R AT AR I

3B AR K S (20164 T4 ) B AT
TR BB AN AT 0 R A,
Fafn EAREA, By EE B RAET 10X
Genomics Chromium ,Seq-Well 77 InDrop EWAE#E
BT & ng W, AR O A R Gk e R
B A HCT R A R R A E AT KR A 10X
Genomics T & By B 20 {0 12 & (304 — Bt TR, R
AT WM R LRED ARG T HH
Ko EIWHEE T, MK 2 24 (40 Seurat , Monocle
A0 Scanpy ) I K &, Ky R AL 5 40 g B4R o B2k
AL AL o B AT SR BB G T ARE A TR, b
S, Bt b3 B e g 2K AL SR R TP B R R AR B 4 A
R E R AR RS E AN R R

44, JF & T # 4% RNA Il ¥ (single -nucleus RNA
sequencing, snRNA-seq) . 7& snRNA-seq F , RNA #
KEKBFETHRE, METENER, FHECRE L
% 4% B 20 B BT B9 RNA™

X — W BAR 5 % scRNA-seq A E Z MR T B
RN E A I F B, o8 EIR O 40
AN AL BB R E R AR R T AT
PR AWEMN, REW, X—NBEWEAKLERF
E-RERYE, A, H5EETE S ENEEHE
MU HEARY T REER, AL EFHMALIE
Ao Wb, Bt vy v 7 A R BB AR AR AT
FEL RO RE A,

= 20 RNA U JF BRI B 3% P it i AUk

IR ) ACE SRRy 3 YN L
JEL R B o F R4 R e e B RN BT B
i EaBrRA TR ET M, FHHAREKNA,
FWAREZ WM KR 4R Ny b e
Mo, (56 i A7 S m e An 9 5 48 ) e e ik i i . B
s, 0 40 i B T/NK 48 B/ 48 B A 8 # 48
He, (5 5% B vk 20 L o R 4 e e AR RO 4
&)

I R SE T R Ay x e i B A R, R AL
xEmp AR AR EMG R EARAL B EFE
Fo HREW, EFRARMAAF, b J MR
4 BB B A BB D, TR 4 MR B R
HRLRB S, P T 400 B/ 40 A0 o 1 b 40 A
gk A", EREENE, PR A RET A
KW EH I ERA, XA P RS EET A
RAL P RFRZME A TFHARMEE KRREE
KEENERD, o, F R LA R Ty
A T R PR AF 4 40 fle P F o ik, BLAE F B SOR
ATHAEREE RIFAEATETAXRTRF
WUEIF B R R A Y

WL AT B T R e SR Ak
20 J Y FEAE ST, IRk —F T MR E AR RE HOT R
PR, RAREELAREBERT FHRALR
o T [E] 4 LB A B AT, R AR R 4 e B AR AR R
Al G AR B T B UHE

2. 40 M S M AT s 4 R O R A8 A TR — A
KWu#HEy AR AREAENEERL
RS RMFEFHETENE T, X4 REBERAE
B RO T B R B RE R L, T 4 UL
7] 77 A R 3R E 4L R A B AL
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% 40 L 4 R e o R AR T R R B SR GE R
M REEERA, ARARETRAL T L EH —
A5 bk 2 e fE 4035 48 ] (neutrophil extracellular
trap, NET) A 5 # o 0 2 ffg, T 2%, FLiZ T B4 F A
KFARM LD, B, Tk P st
i LY X N & Rl &)
AW EFWRES, Ol i, B R A K
4 M — % o AW A ARk 4 K (sulcular
keratinocytes , SK) 1 45 & f it 7 i 48 . (junctional
keratinocytes, JK) , £ 7 J& 3k B9k & T, SK A1 JK & 2,
U By E AR AR, bR JK ROE B F ey Rk
B LW, AN TR xR amNFED,

B S, 38 1 5 BT M AT, BT R T DA 4 e 2
A o Bk ) R 3K AP % 07 T, A 7 4 T R 4 e Y
A, B AR EBAT E R NIER, LA
B T & IR AE K WY K el e TR, R R R T 1R
BEARAE

RIE N 5 ) B P S vl MR P SN S
e 2 20 BIR ZS B R DB R, M 4 e AR — AR E
WERABRPHRRERRE, AFRRIN, RTHEHMH
T 2 P A A 3 A A CE 48 B IS R AR, 5 N T
Jit F 28 B8 (mesenchymal stem cell, MSC) | &I & & 2
. (pre - osteoblast, pre-OB) F1 i & 28 i, (osteoblast,
OB). H#ITW A7 2T, FAXFH A T MSC 11 OB 441k,
iy 28 Je B, 38 K FL 5 — 4 B pre-OB ZE i ) 19 28
M, E e EE S WA E R AR, B,
AT F N FRE T UE T HERRE LR B
B, 2 i g B S A o B R AS An T R B TR 9 4
KA, I R T TR A R

4. 48 ML AT« 20 B TE B 40 M A A 0y
ANE, B AR R A 5 AR 2 8 4 3 o
5EXR, EEMEYIRIREFREENE
JAP, ISk, H T scRNA-seq 2k 35 89 40 A 18 R 0 4
7 3% B WA %, 4 CellPhoneDB . CellChat 7 NicheNet
EON, LA AR T A e (O H R R A
40 Je) , xR A Gk 4B L o A B B A SROE KR A
FRRSRAFEEEER, Al , HFRET, R
4 4 4 Jig 3 NET A8 X o Mok 4 e vy 8 W1 R 5 38
7 fe 3T B o 2 f AT A 4T & B T (MIF)-CD74/
CXC # 16 B F % 1R 4(CXCR4) B % oA (7 2 o P b
28 jo 7" = NET An & 5 J8 3% oy 2 ™o st 2
M B R AT AR BT B R R BN, L
&6 T 48 5l K36 97 K ms p T &

T K, 4 4t scRNA-seq 3% 48 B9 24T 77 3% 1
FEMAM,RT ERF AT I EHF S
WA TR PLIET A, B A, B SR B R A R 2 A
TR AT R KA TR AR,
B M A B R W T LR R A Sy AR
AL Bh A ML B AR S W9 3 R B AR IFE LR
AEW#EAER, HEARERETHRFRT™,
b A, 4 M R HIR A 2B AT L 1A A R R AL
20 Jo e B ROADIR A 38 W A E 5 8 20 A UE B 3 AT
TR, AT 48 B o R AS LA SRR LA
REDSEARET F OB, X Lo E Nl
SHEELRE AR EFTABEFTNRERER, AN
FRAIARNFENFHRET BHEAHTE,

= 54 JURNA U 7 8 B <R 09 AR R A B

1. 25 |8 # 5K 4 F . % 40 89 scRNA-seq 1 T 28 Ji7
EABARTRETRANALME, & U EM 4
MAEZEEE EWNMEX R, T E B % FAF¥
(spatial transcriptomics ) # 3T 4 3£ B kX H 4 5 =
AR FHMBCEL S A RETTAREMN S
20 0T fe B R R, 1 R B 4 e i B R ]
MEERAVFRETEEZLHE, FANEAEHE
10 x Visium , Slide-seq . MERFISH (multiplexed error-
robust fluorescence in situ hybridization ) 1 Stereo-seq
(SpaTial enhanced REsolution omics sequencing) %
FTRBAES FREANFRE EFAZR, 10X
Visium £ FH R F, EA T AAES T E 5 HE
H IR ;Slide-seq | Fl & 8 ok LA B 0 HF 5, 2
#l & 4 22 s MERFISH 3# 3¢ ROt o 4% R #2444 & -
PR IS S HEEARI (2 & A Fo B B % K ; Stereo-
seqE Mk S A RERAEN T, B4 T HER L
PR R ETE &, R AR

EHFARE R, ETEARRAST, JKHERE
TELWEREMmE N M RZAR,FHRT R
W R MR, JK AR 2L K B 7R PD-L1 PRk 8y %
TR, ISK AR R T Z R B &M, & 5
MR EmBERE R ERD, TAAREN, 54
FEAAE W, IF116 3 B 0y 3 25 A0 3 ME AE K B9 15 5 38 3
ETRAREENTRAK AR KBRS 2F LAY,
S, 28 TH] 4 4L A 40 MR R AT Y B A B
Bt — 5 W F B 3k b 40 B AR B AR R B R R A
M. fl4n,Caetano T WA RE T WAL L& T
— A2 L BUR R 2T 4 28 i AR 1R, 8 1E CXCLS fo
CXCLI0 %8 35 M & 48 jL, 3 ¥1 ft 48 £ ALOXSAP 72 7
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FENE A A R P RAETEA
REEFAFETRARARFRTTERES,
K BB B AR 0 S R T B T BT MR AR (AT
FEELZRR, G546, 2HF5 RAELWREZY
W EERRZ —, BER T & 7 LI 20 2K
T 40 ML R B L H A RBUE 2 IR B IR
TR, ZHBETEEY . LR, BMEAFER
TRk oy g BN, T o A 40 R R A 2
iRl N Rk &R AT IR
BERFRERBRSZBESHEESCEHEFHRR™
oAb, 4R KA A AR R £ R AR R B Tt
AR B ST RRH R FRERA B K
JRARAR AU B A B S s DA R i H W PR AR BT 2T R A
2. LU FIKA M B — A F BN R R
EUNLHBTEARENRANASEN, L4
FREMMEBELES AR XA NAFHIE, kN
SUEBRENFAR, BETIRS>TERZEN
AR AR R Fu g 4 % R, Bl dn, Easter % 8 1
Jfl SAHMI (single - cell analysis of host - microbiome

interactions) 7 % , % & T ¥ 40 f 1 AL B AR F i A&
WAFER , ERELARAIBE LB THEL
Fa5 TRBRENAIER,BET HHME
By 20 o ke e AR M SROE IR YR . SR B, B
M % HF N 7 R R &, TR B E 3R R
K ERARERASMEARBKFERR, 2EH
Hr4a B R A (R 2) 0

RESZUFZHEOMELNEFMAZEY
FHR T RIME KB A, B A LR S A2
W ZhE 5 AR, Bk, FTRAFEKER
B AAEMNFEARA L FEREZR, FRESL
AR o B B S M R R A AR v L R, b H R
EWMASFEERFEEGNE, 2 EEELT R M
A BOAR N R[] R 5 R, %R 4 AT SR s AE IR
AT AR FEmmE LR =57 R¥T
A AR A KR L AN R S T
EZUG T EAE, EUHEELEX F, T
BENEFTEERB) EMBEERE, BB T IF
PR RL R

R2 BABLAFNFEA KRR BOARS S BB

BA 4 gl 144~ 1 & R ER 5

G&T-seq > 20154  ERApATHEa ML E A fuEE  BFR R FAN TN HEEA,FR BEZERFEHR
FH FEN R

scTrio-seq > 20164 R B AT FA. THENMEERS RNEEE SRABREL, BEAR EEALFA
DNA ¥ At An s I 4 % 7 1 3k R 40 e ok K BEAEEER HTABNDR

CROP-seq™ 20174 ¥ CRISPR-Cas9 S Wy E TRETFHEEEFZELHAM K B & & W b L E i B xXE
mELS B mpEEFANF HEIANPH CRISPR T H &  HE 4R SHH W
%4 FA M IR

CITE-seq””! 20174  HEmEEFANFESEE FAHANMEIATEREESE KOHAGRE, SESMFR, #HER
Bt (ETHAEFMDNA L Rk BRXARLE Tk A E SR
W) &4 =]

REAP-seq ™ 20174 KB F CITE-seq, A% % RPFLEH-HFAAKE FEARFMRE SEFHR . AHEL
4k & E N E BGHEERE & B ik i 6

scM&T-seq™ 20184  FX & H 4 f % T 4/ DNA  FlEHRBAE R AMDNAFE W FREFRK BHBRAFT JBESAHP
AL T B A, LA A 58 2 9 4 L &S Hy 3 B R W 2k 1 EARRE R

scNMT-seq®  20184F XA BAM#FTU .DNAF BRALEAXAREELER SEBRE4%E HrEERXGEWNHEL
A F A E GBI BRU, REEEAEfMEL ok A REMLEX A

sci-CAR™®" 20184 HAHRFANFAEERT FHEE BEREBRTHNET REEAR,F FAR#H5EBERKILK
P e O ) Ehfn g AL RR AR
HA

Paired-seq 20194 RSB EFAMYE HERER;BEAREEAR ZRABRRE HEAMATEHEEX
ERFRE, ETHEL,E AEHZHD KA SE KL
Fan¥ %5l ow o

DOGMA-seq’ 20214  AFERAMNERER -8 AFELATNREBME; T 78 2 3 RNA £ B RHT oy R W%

By e e T ROME R B A
EAFEAmpiE R, e —
T2 18 3t kR DNA W & By

M h ik R P AT R

FEF £ REY
LR AR, K
-7 P bk K

TR ERREEDS, M
AALF AR EHA
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A, BT HAREH NI mRAFL A ¥
AN, TR R RS RFT NS TFEM, BR
R K EA R R R A bR R AL,
AKKMEAF AN FERBHREESRE HHEAE
iy 2 AR y An R I K R L 7 T BT AR AL

3. KBRS G A TA fe HE 7 BOR oy
ERRE, BARPFERINE TR L AFHER,
LA K, B 20 0 K B 6 40 3R R TR R
B E IR E I A T I 5 5 3R R s A 4
Wy B AR, BT AR, AHRELT 4N
A 8 scRNA-seq # 4 &, i 55 7 FE TR KA
FIRIMRAWELRD, X REL P S DRIRS
scRNA-seq 2 1 a8 9 H BURAN AN BIFE S W R IR,
MEERENEREAMEYELE , A REALT,
2 BB 4 e T

AHHEI RO EREMARMEEANEL, L
WRERAFWNREXRFZ, B, 5 B2
AIAAZIE ARG K, R A IR o B F AR R
—AHE ATEFRIAGFHNENEFI)EKX
BE PR E ) Z, BERAT HE AT
B R AR (R 3),

i%ﬁfﬁﬁ/\ﬁﬁf@ﬁ?ﬁﬁﬁﬁ%é’ﬂ%ﬁkﬁ%ﬁ

AR, EEENZ, AT UHEALIEGRS IER
BEES METEARNDTAKRA 5 2
BB AR W R o i S2RR R A, O B AR R R AL Y
VEES

4. RY WG EaARB AR R TE T 40 EE W
BRAGR, N T RARFEE L5 WNHENFFR
RETWHAAAENFENA, BRG] 520K
MR EFRN AR ARARALEFLHER
%A%/ﬁ%&oﬁﬁlﬁﬁkamiﬁammﬁ

WE S E T B R Ml R S AR o M e, 4
?FU\TE# FEHR TR KRBT RMET HE
B, ¥ scRNA-seq 5 F W3k 1 41 & & i A 24
AragEE, TENELHTNEHF N KK, XM
LZHFHRAT EALERNTARBEEZHEC
TE NERLERBEE RGMBENNMAT E,

R/ scRNA-seq E T IR AR FRIT E KM
B EREREMDEREF SRR, A ET RN
S NI o - A N R e R
ZRM, ULRIE R (L A2 o T Gk B B A E R
B, RRFEFKXEMZ T &R EFEMNR
, MFME%*UK T, 3 B H R R

Wk RE

il & }‘%/‘\/\ﬁ(fi@ N H) scRNA-seq f1 % £

scRNA-seq AR 7 8 7= 280 f 57 iU 14 Fo g Al 2 22

FEAE,E ﬂﬁﬁ&?ﬁﬂﬂf%‘ﬁf{éﬁﬁk%‘%ﬁﬁ%?ﬁl RAMHARETHAARANTE, ETARAR
R3 ETAIEGWEIAFREL. T ERERNAGE
VoS it Je] 8 /> 1 & &R %

total V' 20214 ERAE HSEBGEESLENE LEHE R AR SREFUERMK;FE  CITE-seq BIEE & 247,
A0 & A A B AR kS RE W B R 540 o A AR AT

GLUE™ 20214 HTHEWMEWNEWEEAFHEN ZLHE, TES FTEFRENFEIHR RAWIAFLN, 4K
BRAEBRNEA, LR ARBEN L FESEE T AT RRE RAHX BXHFRAR
A & K BR AT

BABEL™" 20214 AAMGEEK NSRS TATESTIUR NEIBRFEAEH BESEE, LuBHAEAH
TESWESR, P UESFSIN HEL, BAE EHEBREERHT 20FZAFFTN
00 L AR AR AEBEEGRT  SHREE

BindSC™ 20224 HAREFIHEA BARREY REBESHETE FEERVEAEET HXAHEERRIEK
A S A HIE(WRNAF ATAC) B L, A8 T ABEXH B o AT, AR AT AR A
2 J6] Yy A S i F AR AE AT B TR A2 LA W %

Multi VI 20234 AT E/RBTWEEFIER ES XMHEHREAAEE FTEELWEAISL,; 4K %KAM ATAC-
B M 45 K A Fn ATAC-seq(Assay M TAELHEAS SZRABFERERNK seq MEEL, ZHEAH
for Transposase-Accessible Chromatin 71 #.45 2 £ 5 MRAE
with high throughput sequencing) £ 4

scMoGNN" 20224 fRAIEWENEG MM LA FH RE|ETHIN LA HEAWSHARE L 80 H% TA-ATACH
ERR BRAMAERY EERTES FELGMNES. L £ HEXREFRE TH A, M TR R
RNA #7 ATAC %3 A TR R AR

DeepMAPS™ 20234 HTREFIWER BRIMEL THATNEZER HRELELZEEES BREX-FaLETN, 24
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