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AINE ML HANAZ A A ( peripheral blood mononucle-
ar cell, PBMC) J2& 35 #1147 [5 & 241 i 2 1) S Jo] af 40
JEL 2 AL I LA (T 20 B A NK i) e
AL, A B e RGP S 5 0,
5 ) FH P20 M AZ 5 S 2H D ) ( single nuclei RNA
sequencing, snRNA-seq ) %/ IH] TAK & PBMC
PEVEITG , PRI 25 i 002 2 M 2 BUTE O T 1 B2k
2 IR B S 20 2 T IR XS TAK 23 L 9 IA
WA B T B LA X 2R A T2YT

1 #B5EFEE

1.1 ROIFEBRERARE U8 2021 -2023 4[]
W T2 BE R — W@ I B R i 1 2 2 B 2
IR EREHE N TAK HA K 852 25 03697 1Y
HH AL 6 i KB 4L ( TAK 41) | [7) H1 75 I Be Ak vh
DELIZ IR 6 B IE R 4L (NC 41) . 41k
HIWAE EDTA $UEERSE AR A 10 ml, Ff TAK
(32 Wi i FEAR Al 2021 41 92 [ AR 2 25 1l 22 19 43
FhptfE ) RGN 40 B LI ; DU B AT — )
ol 0 ol st A st b 5 U i 4 A 22 %570 1. 33
kPa 3 — S OSUNEEB T 2 ik 58 32 3l ik 2% o 5 A
Fah ik T S ek b s K S ik ) 3h ik i
A, 54 Bk e &b 3 KERINTLH N
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o HA R 2o e R e 4G P2 R A WAL (o
it . WYEFYLS202103 ) , T A7 (5 242 28 A1 TR 7
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1.2 snRNA-seq MFERIE FrAMZL G $2 W 4
PBMC 45 H RS NP FEA T, ] 25 W BE Sl 700 ~
1 200 A%/l 4R A% B E A Chromium fi
PN (10X Genomics, FE ) | AR 3 il 1 7 A4 U BH >R
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1.3 FERHEBELSHT I Seurat A AL (version
2.3.04) PR T 0 — Ak BRAE RIS 22 3Rk
K Seurat ¢ #E 77 = 8 PEAH ¢ 40 A ( canonical
correlation analysis, CCA) XJ £¥a 17255 20T,
RN, P B SRR L] I 5L Tk S R Y
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1.4 #EERSH ) R Z/F4 CellChat
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RE S IR B I, T 2/ 5% Ry 4L h &
IR R R AT HE I, OF DL g B Uy 29 0 il
IR
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REEJG PAE/NT 0. 05 Fric Ry i 25w SRk,
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2.1 TAK¥%FT PBMC AFMESREFRNESR
4202 NC Fl TAK AKX HRECT 214 G M
217 G WBURE R . W4 PBMC 1Y 4H 8 40 S 8 0 45
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+ ERZH N, o T AR AL S CD8 + T 4 i il
CD4 +T 4 (B 1A B), 5 NC 41 PBMC # I,
TAK H345 PBMC (1) 60 55 20 i A #R G L 51 25 1 A
AT BEMA, CD4 + T 410 B 41 A NK 41 7E
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# 4K i S100A11 .GNLY .MNDA ,S100A4 .DYNLL1
AP 32 3k, B /K T 9 NFKBIA , TSC22D3 . PERI |
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78.9% (6 376/8 076) B/ 4K it 241 H W [F] A 7R T «
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M1 B BEMY CDR3 X 1Y 2 L R )T 51 43 1l 1 CATATR-
GANSKLTF—CASSQLTVFQYYEQYF, CADDSGNTPL-
VF—CASSLRGRPSYNSPLHF ( & 2B) . # NC 41 #0I
TAK 21 TCR CDR3 X347 AL, V X A7k o B i
AIX Ik, o BEH TRAVS-3 FEBIRAEAS 1) barcode H
I S W, TRAV12-2 1 TRAV17 185 RE A v [ 451 7
=3B B TRBVIO-1 7% RS el B AL, TR-
BV4-1 TRBV27 FEERRAE T HI T+ ([’ 20) , #
R B CDR3 XT84l S R 74,
AT RIS UR VCEL, SR Ho B Ak IR iy 2 3R
JF31 CASSQLTVFQYYEQYF, if PEAE A Y %% 45 2 beta-
3, VCHLRE =535 90% (1€12D)

2.3 43R T MR FT G 7E B ik R R R 1R th
EZM TAK 47534 TCR 3k H TAR S T 400
W, R B SCECIE R ARV B T A, K 5 0 B
AT T 4P A0 o0 WA, — 2L 5 6 7% T 4
Ho (B 3A) :clusterO 7 CD4 + T cells, Z 5605 T 20
HIAE N IR EL 534k s cluster] 72 CD4 + T cells,
5E mE7 1400 Z 4 (interleukin 4, 1L4) (1L-12
A B, fiHE Th 4RI AL ; cluster2/4/5/6 1524 CD8
+T 400, Fori clusterd . cluster6 7 CD8 + T &5 T
Ao AN G Ak, T cluster2 F1 clusterS #% CD8 + T
TEVRIT 9 B I 11 o 958 A8 107 45 7 T8 4 4% o 24
(#3B),

FIH seurat B4 FEAT ST FIDTEL, Bon iR
TAK H PR 45 S5 PE TCR K B cluster2 1 clus-
ter5 CD8 + RN T AU /%, HER ) 3% 0 7 LE P Fh
YIRS E TCR 19 T 4 (&1 3C) » cluster2 Kt
H A CDR3 X TRAV17/TRAJ56/TRAC—TRBV4-
1/TRBD1/TRBJ2-7/TRBC2 i) TCR, cluster5 K & A=
i CDR3 X} TRAV12-2/TRAJ29/TRAC—TRBV27/
TRBD1/TRBJ1-6/TRBCI1 1 TCR (&l 3D), X clus-
ter2 1 clusterS B8 CD8 + & T 40 MW 5 70 47 3
AEE 4, cluster2 FZIIREZ N T K-y, cluster5
IREM AL #E TNF-o 22 8 (B 3E)
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1 TAK % FPBMC WEEMRAB R ERER
ARG FEAR -NE B 277 T PBMC Y 7 FRATAL K ; B - 49 20 2 AVRE S PR A AR 1056 B /MR BR8] 5 Y Bl AR 323K 3 C.NC 415 TAK 41
TP M 25T (AR A BT AT N CR B9 LB D B AR NC 41, TAK 41 PBMC 1 B3 (D) AR I8 (E) BB 5L P /MR SRR, Y il 4 Xk 2
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B2 TAK 5% TCR K EEHRE
AN 5'V(D) J-seq P14 EHERY TCR FEFEM PBMC Y t-SNE [8; B T 00 HRT 5 A7 806 A9 TCR TeER! ; C.NC F1 TAK 2H i 20 fi7 V 3
KR of TCR o F1 B 4 ;D CDR3 ZHLM2 FE 31 b X 51 AR it



- 1072 - BMEMKFF®  Acta Universitatis Medicinalis Anhui 2024 Jun;59(6)

E 3 TAK 3kiE PBMC # T M & ERI TR0 HT
AKTRE T ALY -SNE; B &4 T AIMIFRFRIEMESE R D RE & 48, BE AR AR AN AR , DAk b & AR TN AE, U R/MR RS 5 T REny 3
Bt 402 — log,, (Pvalue) ;C: F3K TAK Z4RSE TCR FEBERAY T 41T 7% AY t-SNE &5 D 4550 TCR £ Y t-SNE & E. £55 TCR
FUREALNY T 40N A D e 4R SRR 18]

2.4 PBFESTRT TAK HXH B @ETEKEE  SHEARTHIA B 40 et Wik, 1453
HESEWEZE®R N TUM TAK F B AEAZ  s0-s3 POPDTEFE (K 4A) . SO W% N TCLIA + FCER2
1k, 34 B 4iffl5 TAK PIAHSC & HLE] , fhde o @l + immature B Ziffd, S1 W5~ CD27 + TNFRSF13B
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+ memory B 4ififl, S2 W% & FCER2 + IGLC3 + na-
ive B ZHfifl, S3 W% M AR + IGKV1-39 + plasma B
S 4B), Hr, S1 E#E CD27 + TNFRSF13B
+1012 B 4 AE TAK H 9 2 Bk Eb 4 55 55 7 v (&
4C) o XFLA L 4 A B 400 5 4T B 40 4T, 3]

12 B 404 S marker FE[R CD27 16 % & A=
FiE(K4D E),

2.5 ENHMERESFHNEEZFEBEER
TAK B &4 &, PBMC 45 Fh 40 o 2 0tk ] 2 5 |
I HS RS2 AR S5 A 7 A A BAE T, X TAK

E4 TAK 3kiE PBMC 1 B & HEHRELS T RBEF S
A% B 4L -SNE [ ;B . A% B AHMIET 10 SHRHEIE /R #UE ; C.NC 415 TAK 4154 B iR AL B A BT B 48 MR 1) L
B3 D . B 20 ARG AN FE (1) it CF ) B4R P L B B s E . CD27 FERII Y B ih &40 32 B i ek 1 i



- 1074 -

FHMEMAKRFFIR  Acta Universitatis Medicinalis Anhui 2024 Jun;59(6)

RAET PBMC &AM AIIEI TG . B NC 415
ANFEAR N TAK 21 S AFEAR v JE 1 1) 32 1A B 44 vt 3
TF0F b, R4S B AR i AE PBMC h BT 15% A4 1Y
FLABI, 7 ST AN A2 D RO A0 R T O ) ) T A
SZARM AR AR 2 i 22, 48 % 0% 40 i B34 7
TAK & JE& o 4 4t i i) e o) 3= i (1 5)

5 TAK %% T PBMC F & LB FEEZEEEER

3 itig

TAK A A 55 0 5 4 2 1 4 B e PR , B i)
KBk, G046 F sk I EZ S Rmish ik . TAK
H TR AL w6 R B, B G035 F AR IE SN
S H5HAPD | BRI, CD4 + F1 CD8 + T
20 6 114) 240 B 5 e 8 T REAE R B Bk 5% 1 LA B2
R CEEAE T, X A S A S S 2 b
AN RNA I P H A, R S 40 M ) B 1Y) 2235 14
fIE BT BR A T 20 ST ) 68 179 e A2 L % 48 7 41 i )
MEAEH , %058 K H ) snRNA-seq £ A #LkE T
scRNA-seq FERB BE BARAR A X T W A2
TR BRAME LASCEE N FH 25 A 8 s T) Ao AR A 2R 4 31
A5 P T B2, IR A R B S S B s A B
FIRTE RIS

ABFFEH TAK 20 PBMC Hr B4 40 i |4 MN-
DA, I HE A A B0 A% 20 M 2R %) 200 A% v mT kA
W RIS S LA 2 5 T TR R o RS R AR L,
PR TAKCIRAE FAMNA M PR -o B3 #3517 D4
+T T T NFKBIA, /5% CD4 + T %2 5 408 K
(4 NF-xB / REL &A1 H93m /e s ™ ;cn8 + T
T TSC22D3 , #7~ CD8 + T M1kl 48 P 71 P sk

55107 NK 40 T ZFP36, 42 7 NK 40 i i 5o 171 /2
T L B 9 E 52 07 A/ PR 5 1 L DA & R 3
TAK R T UL T2 2R, H A& P F e
A S 5T,

TREELKS = TeRE R AY 41 CDR3 X 3471 DL L
FINVEHE A F beta-3, CAMIE" 1ZE (%
% MAPK , {2 3 20 MO 251 T 40 3% 4k, 22 5 40 i A
T IL2, IFN-y, IL4, and IL-17 0943 W, I 2 5
FLFEHE B2 5 76 I 2 B0 B B G e M, sl X
TAK B &Ll B — 2 R HE R (e, X pifh
TCR FeRERY b7 45 7 40 X L 35 1) T 240 i S 7 2R 47 T
e 4, PR 0 A TR -y Bl TNF-a FHCAE 5
e R T RE Y BRAE A DR ITH R TNF-
FI IFN-y A ERIER T 5] & SARS-CoV-2 & YL FI4H
L PR PR e 25 A AE P B ARORE 20 I AE T AL 2L 3
£ TAK (&R Bl R IR EER . 1hsh,
TAK " % & 8 & F 7+ A9 CD27 + TNFRSFI3B +
memoryB #fl }fd AJ BB /& 7E TAK & 4% 47 7k Th g 1)
memory B 4l il WV 7% , 2 5 1R S 9% R T
CLUER] TNFRSF13B 2 504 Rt A BRI EN
(P22 7 B e (0 20, (HRTE H B s h 37
FRHLEI TAK S5 JCAH AT, X i/ o
TAK {67 PR Z —

25 Lk  TAK 19 & A R RAUZAZ Ge i 58 5%
T T QAN B2 IR 245 Fh G 9 41 i
RS EWE 22000, 45 B 40 M A% 40 i 7E N
ST 71 JEL 11 G2 2 LS S 300 % 200 P ST A L A7) 3 2
TR YRR B A — & W R B, 4
W F 5L, AU EIEE D, [FEAAE5E R H
(kR4S R PBMC TR A8 19 LA B, T B 82 T
MW TAEP i — SRR
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Analysis of peripheral blood mononuclear cells in Takayasu arteritis

based on single cell nuclear transcriptome sequencing
He Chuan'?, Ding Yang', Wan Shengyun'
(' Dept of Vascular and Gastrointestinal Surgery, The Second Affiliated Hospital of Anhui Medical University ,
Hefei 230601 ;> Dept of Intervention, The Second Affiliated Hospital of Wannan Medical College, Wuhu 241000)

Abstract Objective To characterize the genetic and functional heterogeneity of peripheral blood mononuclear
cells (PBMC) in Takayasu arteritis (TAK) based on single cell nuclear transcriptome sequencing ( snRNA-seq )
technology and to elucidate the immune mechanisms that may be involved. Methods A total of 6 PBMC specimens
were collected from patients who were diagnosed with TAK and had not received drug treatment recently and were
admitted to the Second Affiliated Hospital of Anhui Medical University and the Second Affiliated Hospital of Wan-
nan Medical College as the disease group ( TAK group). During the same period, PBMC specimens were collected
from patients who visited the hospital’s physical examination center. Six cases of PBMC in the population were in
the normal group (NC group). Based on the snRNA-seq workflow, library construction and sequencing were per-
formed, and R3.6.2 software was used to carry out PCA and tSNE analysis on the off-machine data from the two
groups of PBMC sample pools for detection of gene expression in mononuclear cells. Results The relative propor-
tion and content of immune cells in PBMC of TAK patients had changed; highly cloned TCR could match the amino
acid sequence of integrin beta-3 with high homology; T cell-mediated interferon gamma and TNFa pathways were
significantly up-regulated. The proportion of TNFRSF13B + memory B cells increased significantly. Monocytes con-
sistently formed the largest number of ligand-receptor interactions of all cell types. Conclusion During the occur-
rence and development of TAK, PBMC are involved in complex regulation, and a variety of immune and inflamma-
tory factors are abnormally expressed, among which monocytes play an important role in the interaction of PBMC.

Key words single nuclei RNA sequencing; takayasu arteritis; peripheral blood mononuclear cell ; immunity



