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[Abstract] Objective To investigate the clinical significance of peripheral B cell subsets with
CD27 and CD38 phenotypes in myasthenia gravis (MG) patients. Methods Peripheral blood samples of
43 MG patients and 38 healthy controls from January 2016 to December 2018 were collected. Peripheral
CD27°CD387, CD27°CD38", CD27CD38" and CD27 CD38 B cells were detected through flow cytometer and
tricolor fluorescence labeling. Results Percentages of CD27 “CD38 and CD27 " CD38 "B cells were
increased (P = 0.000, 0.000), while percentage of CD27°CD38 "B cells was decreased in MG patients
compared with those in controls (P = 0.001). The percentage of CD27 " CD38 B cells was higher in
generalized GMG patients than that in OMG patients (P = 0.031). However, patients with thymoma had
lower percentage of CD27°CD38"B cells than that in patients with normal thymus (P =0.026). CD27°CD38"
and CD27°CD38"B cells were enriched in patients with myasthenic crisis compared with patients without
crisis (P =0.017, 0.011). In addition, after treatment of methylprednisolone, the Quantitative Myasthenia
Gravis Score (QMGS) was decreased (P =0.012), the CD27'CD38B cells reduced (P =0.034) and CD27"
CD38B cells elevated (P =0.006). Meanwhile, percentage of CD27"CD38 B cells was postively correlated
with disease severity in MG patients (r.= 0.394, P = 0.009). Conclusions Abnormal changes of B cell
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subsets with CD27 and CD38 phenotypes were observed and closely associated with disease severity in MG

patients. All of these findings suggested that aberrancy of B cell subsets may be involved in the

progression of MG.
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Table 1. Comparison of percentages of CD19", CD27"

and CD38 " peripheral lymphocytes between MG patients
and control patients (%)
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Table 2.
subsets

Comparison of percentages of peripheral B cell
with  CD27 and CD38 phenotypes between MG
patients and control patients (%)
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AEEEH 38 8.28(5.07,13.07) 40731232 4321£12.98 WA 38 9.42( 6.82,1345) 5.86+348 51211412 31.55+11.00
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Table 3. Comparison of the percentages of peripheral B cell subsets with CD27 and CD38 phenotypes between
GMG and OMG patients (%)
415 % cD27CD38 BANMIIM(Pos,P) ] CD27'CD38'BAIME(x2s)  CD27°CD38'BAIM(vs)  CD27°CD38 BANML(x+s)
GMG 28 20.26(12.60,27.96) 9.84+3.95 39.07 £13.39 29.61+£9.38
oOMG 15 15.49( 7.97,17.87) 8.69+£2.04 45.13£12.66 30.91+9.84
78l -1.873 -1.441 -0.425
PAH 0.031 0.214 0.157 0.673

Wilcoxon rank test for comparison of CD27 CD38 B cells, and two-independent-sample ¢ test for comparison of others, CD27"
CD38B 41 Mt kb 4 19 Hb 48 R FH Wilcoxon Bk 1K 56, H: 4% 4 T 48 b5 09 b 32 R FH P 2 7 BE AR A9 ¢ K6 56 . GMG, generalized
myasthenia gravis, 4 5 B FIE JJLIE F1; OMG, ocular myasthenia gravis, IR )L 5 5 {ILIC F

R4 AN RR IR S0 IR 5w R AR I B AT cD27 A D38 F (K B 4 I A T 7 e Y e E (%)

Table 4.

Comparison of percentages of the peripheral B cell subsets with CD27 and CD38 phenotypes between
MG patients with thymoma and without abnormal thymus (%)

41 5 Bi%  CD27°CD3S BANMLM(Pos,Ps) ] CD27'CD38BANNE(R+s)  CD27CD38BANN(Z+s)  CD27CD38 BN (x+s)
aIFMRE 17 17.00(12.90,26.19) 9.58 +4.05 35.65+13.83 34.44+11.05
TMRRE 26 17.11( 8.47,25.86) 9.35+3.03 4479 +11.87 27.20+ 7.08
28 -0.447 2313 2398

P 0331 0.026 0.024

Wilcoxon rank test for comparison of CD27"CD38 B cells, and two-independent-sample ¢ test for comparison of others, CD27"

CD38 B 2 ffd Lb 5] 64 L %5 ] Wilcoxon R IS 56, A 4% J0U 5 b 649 5 R FH 0 S R A 614 0 G2 6

x5 MIEIfag 5TNTIIfEL S L BAT CD27 Al CD38 3R 1) B 4 M W HE i o Fo A1) 149 b 452 (%)

Table 5. Comparison of percentages of the peripheral B cell subsets with CD27 and CD38 phenotypes between
MG patients with and without myasthenic crisis (%)
A5 % CD27°CD38 BAMILM(Pss,Pr) ] CD2T'CD38 BN (x+s)  CD27°CD38'BANNI(x+s) CD27°CD3SBANMI (T +s)
WU 1 e % 11 24.93(14.10,34.51) 11.66+3.95 36.18+14.09 26.66+ 6.24
EMENGESE 32 16.20( 9.62,22.51) 8.68£2.92 4290+ 12.81 31.23+10.14
280 fH -2.116 2.663 -1.463 -1.403
P 0.017 0.011 0.151 0.168

Wilcoxon rank test for comparison of CD27"CD38 B cells, and two-independent-sample ¢ test for comparison of others, CD27"
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0.138,P =0.377) .CD27 CD38 B 4l g (r, = - 0.242,
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0.197) Lo A1) Jo OB o

5] it
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M HA ¢D27 F1 CD38 3% AU () B 4 i MV #¥ 1) 2% 18 A8
b, VAR EE LG 7 R 35 B A0 M I 8 A 45 e It I
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Table 6.
MG patients before and after therapy (%)

Comparison of the percentages of peripheral B cell subsets with CD27 and CD38 phenotypes between

41 5 % CD27'CD38 BANMI[ M(Pos, Prs) | CD27°CD38'BAIME(x+s)  CD27°CD38'BAIMI(x+s)  CD27°CD38 B AIf (k=)
R 9 17.81( 9.77,26.44) 9.11+3.86 40.68 = 11.68 31.20+10.89
RITR 9 17.65(10.10,22.90) 7.75+2.81 43.97+12.42 30.98+ 9.85

Z ol -1.186 2.549 -3.760 0.181

P 0.236 0.034 0.006 0.861

Wilcoxon signed rank test for comparison of CD27°CD38B cells, and paired-sample ¢ test for comparison of others, CD27°CD38 B
20 L 491 B L8R Wil coxom 45 R IS 96y, A 4% J0 5 A 19 LU BSER FH BC X 0 46 36

FIEFHMNEEHZSFHESR %8B X, KUK EH
Al REAFAEIC A2 ME B 4l AL B 5 % o MR i R
TE 2 E 1 B2 H CD27°CD38B 4i il B 2 i 12 M B 4
s AEAHE 5T b, S MLJC ) B AR I cD27
CD38 B 4 it bb 9] B] 2 & T 1R X B B2 S A 48
V2408 S0, PR AR A2 M B A I TE B fo s 1 5 5 vh
By M. EAENLIC 7 A AP A I D277 CD387B 4
i 2 EL A AR A3 0 R A 2R AR A E 5
WLG 1 2 & 48 & 1 ¢D27°CD38 B 41 ig il CD27"
CD38"B 4 i Eb 91 ¥ o5 F 1E 8 X BE 2 $ s — 38 AE R
G PE B 4 LR BE A0 ML 2 5 T R R A T
N, S FAE AILIG 77 G g HL ] H i 0N 1 B A . A
Muto % ' HBFFE b, 24 B4l 2L D27 VE RicAZ 1k B 44
it BH 1 B 75 W B, TG 3% X4 ) 22 BT TR B Y
B 20 M 34 & 10 12 1 B 4, i e T CD27 #1 CD38 X
PRl B 4 R 5 A B T 40 R im R B 5T IR .
16 B 40 i 4r 4k i #2 H, CD27 CD38" S 4o I % B 41 fiEg
FARY b TS U B A M5 A B A ) o O B B
(B HAE Y22 T BE W AR g o8 e R SE Y fE EAELE
F1 Y G ERLE F, CD38 AN AL IR 2 B 440 it iy PH A s 2
Y, S T PE B AN 2 A R R G E
PEUESE CD27°CD38"B 41 M % 4 19 1 B 40 ML , (H A f
RS Won , EAE LI ) AR AR I CD27°CD38°B
M L BIIR T IR E X I B S A gt R X R
718 I 25 41 RT B8 7 35 AE LG 7 19 9 B A B 24 L 61
WOk B s W AR R o W0 e M B 4l i i
CD27°CD38"B 4t {73tk 1Ml K , 78 42 fish S 5450 it 1] 7]
IC AV B A RS B 20 A S5 2800 PE B AH M A3 Ak, BF
X H B PURIE B 52 Y WAE A B g M
Hh, CD27°CD38 W k) I M B 4t i e A AR A oY
HAE LI 7 B E S IR H X B & CD27°CD38 B 4il i
TIKTC W #2257, RWIAEFAE ML I 19 f 55 AL I

L R E TR B AN I Y G 8 T A7 A IR S BT R4 B A
VEVE B 4 A kb sE DT 5 BCE AT ] 2 R
CD27°CD38"B 4t Jf b 5]~ B, £ 280 1 1 B 48 i A
Tk B 40 A 1) 2K i

FE B 40 43 fh 2 A v, SRR A A S A A B
BL AR (4 007 48 A, 76 FAE LG 0 09 e e ML b 5 e
AT B B AR O, (H L AE I B B i A2 1 B 4 i
B KA 09 RRPE 7 B BP0 09 R8T Be 6%
TR A3 Ak A SR 240 T A3 0 B A R R A Y
i £ . AEARBIE G T, EE ILJE g B AN R
A A2k B 2 A R BE 20 R A A CD27°CD38 B 4
AT CD27°CD38'B i i L 1) FF 5, W7 fig L4 5 3 A
S YU B TR 0 G i RS R L
T fe % o W T A 58 FRE LG 7 M8 A I Vb
AR FNLIC ) & % % A Z 0, WK 25 SR 1 A R
R K S uE ) B 4 B AR 2, H 2 CcD27”
CD38 B 4 ig Al CD27°CD38* B 4 it X:F 15 0 35 15 2 Mk
IMERAEEE L. VPR E/R,CD27' CD38 MK BE 4
it 2 T RE LTE 7 FR 3 R R T B (A
Sy UL A B PR SR T T E R A e B
FHF RN 96 1 7™ TR B 1 QMGS PF- 43 AL 3Z IR AL
JC 1 KA RS i H 5 B A K 0 A o B R A L
TG 19 AR B YIAH O, R, A BF 5 S LG ) B
QMGS ¥4 5 4P 1l CD27°CD38* 2% £ 41 g H 1] If:
Jo WY oG B M T AE R B AR o AR ALK
CD27°CD38 B 41l 5 QMGS P43 47 3¢ o IIfi AR 4% A5 Y
AL R ERENLTE T IR IR LS, 44 18.4%11
MR ALY B 25 AT LA Ak Ry 4 B 7800 i HL 5 o 28 AR
(18 38 Ak — A 0 ek A, L o R G B 1 T R 2
206G WA K B €D27°CD38 B 41 g, 58 HiJE A, 7] A
SEAETE WK 012 Pk B 4 i 7E IR UL S RE LG A
(14 975 2 Hp AN DB 20 A A S B 400 L, DA T 328 7 R 4 B



o EAC A 2 G 28 T 2019 4E 11 A S 19855 1111

Chin J Contemp Neurol Neurosurg, November 2019, Vol. 19, No. 11 . 889

WLUA, Hfb o 4 B RV E LS ), Rk, cD27°
CD38°B 4i it b i FL A7 191 0 76 6E UL JIG g 28 78 A b 1y
YER o Rl W, cD27°CD38 ic A2 1 B 41 it He 3] mT
J W LG 77 S8 A K R b A 1 RN T
J& . CD27°CD38"H B 20 Jitg Wl % LI ) fes S 19 A 2
H—E WNAEF . VM B A t 2 EEE LG ) AR
B 2 ) A R A, LR R AR AL R g
SR A LG 7 G0 8 R 5 R i e R 2, cD38”
Breg 4fl JfL 8 £ 43904 11 41 ffid A - 10(1L-10) #P ] CD4
Th 21 it 38 78 0, 76 3 E WLIC 1 9 G e MLk b, T
PE B 20 ML A A A A 8 S & Z AR AT, T
55 B PR A5 VAR OG T AR Y T AN A I R E L
JC 1 & SR I CD27°CD38 Breg 41 il Fb 1] T [ nJ
A 1) 559 X e A T 200 6 P e g 0 o 4 L D T A2 3 Mg
IR T B o B 3 AIF 5 B, EEE LG ) BB DI BR
g B 5, A JE ot i T M B AN A AR B T A TR A
S AR 5E B AE WLJC 7 B 3 00 bR B AN L ) A
I, B4 5 M iR 988 1 8 3 41 & 1 ¢D27°CD38 B 4 Jifd
P 5] S5 I v T RE AR T N R e T A2 B

W R B 2 X B B e R rh B A R Y A
WA T A TR AN ()05 1Y) B A I R % kAR
PO AN IS — 0, T 5 50l B 0% 32 R 0 U A
S ORI A R R, EAE AL S R FH Ak
Je Je whili 3697 J5 AN E I CD27 CD38 Breg 4 i HE £
FHiE5 .CD27°CD38 K B4t Lt 1] T B, $& 7R %00 M B
20 e 0 O Y M B AT R B ) R A b M O SRR
5 3N Z it s (B CD27°CD38 i 121 B 41 i He 9] Ot B
AR Ak, 2% B EE LG 0 0 0 R R R B AR DR O
KA br o Bk, #E 5E NLIE 1 1 S5 R IR T
TR T U it % 012 1k B 41 A £ ML AT
AR 5 IR YT 7 1)

ST N Y [ A ) ] il | R = ]
CD27 F1 CD38 & AU Y B 4t L I HF , A [F] I R 4 A5
TRIT RV R T 2 5, S E
FEBEAT O, HE R AN ) 26 B (4 B 40 f U 3 nT RE 7E B AE
WUTE 7 1 G 92 AL ) R 5 1E R v ke ¥ AN TR A L
FLAA I A ) 24 D RE 6 15 2F — 25 TR ALY .

Flamz K

& % x #t

[1] YiJS, Guptill JT, Stathopoulos P, Nowak RJ, O’Connor KC. B cells
in the pathophysiology of myasthenia gravis[J]. Muscle Nerve,
2018, 57:172-184.

[2] Liu Y, Liu R, Hao HJ, Zhao GP, Gao F. Detection and clinical

significance of serum autoantibodies in patients with myasthenia
gravis[]]. Zhongguo Xian Dai Shen Jing Ji Bing Za Zhi, 2016,
16:678-683.[ Xl ==, X1 f, APt %%, BORE 8, w40 24k WLC J)
KB L 2 b A5 ARG D B e PR SCL ] vl ] LA b 22 s A
&, 2016, 16:678-683.]

Garraud O, Borhis G, Badr G, Degrelle S, Pozzetto B, Cognasse F,
Richard Y. Revisiting the B-cell compartment in mouse and
humans: more than one B-cell subset exists in the marginal zone
and beyond[J]. BMC Immunol, 2012, 13:63.

Figgett WA, Vincent FB, Saulep-Easton D, Mackay F. Roles of
ligands from the TNF superfamily in B cell development, function,
and regulalion[ﬂ. Semin Immunol, 2014, 26:191-202.

Vale AM, Schroeder HW Jr. Clinical consequences of defects in
B-cell development[J]. J Allergy Clin Immunol, 2010, 125:778-
787.

Neuroimmunology Group, Neurology Branch, Chinese Medical
Association; Neuroimmunology Branch, Chinese Society for
treatment  of
myasthenia gravis in China 2015 [J]. Zhonghua Shen Jing Ke
Za Zhi, 2015, 48:934-940. [ PAEE = S MR E S 45
PER UL, I G e g G o oy xR R AR JULTG 3 2 W
FRAIFHE I 201500 ). AR 2RI A4 K, 2015, 48:934-940.]
Jaretzki A 3rd, Barohn RJ, Ernstoff RM, Kaminski HJ, Keesey JC,

Penn AS, Sanders DB. Myasthenia gravis: recommendations for

Immunology. Guidelines for diagnosis and

clinical research standards. Task force of the medical scientific
advisory board of the myasthenia gravis foundation of AmericalJ].
Neurology, 2000, 55:16-23.

Muto K, Matsui N, Unai Y, Sakai W, Haji S, Udaka K, Miki H,
Furukawa T, Abe M, Kaji R. Memory B cell resurgence requires
repeated rituximab in myasthenia gravis[J]. Neuromuscul Disord,
2017, 27:918-922.

Han Y, Jin Y, Miao Y, Shi T, Lin X. Improved RANKL expression
and osteoclastogenesis induction of CD27°CD38  memory B cells:
a link between B cells and alveolar bone damage in periodontitis
[J]. J Periodontal Res, 2019, 54:73-80.

Stathopoulos P, Kumar A, Nowak RJ, O’Connor KC.
Autoantibody - producing plasma blasts after B cell depletion
identified in muscle-specific kinase myasthenia gravis[J]. JCI
Insight, 2017, 2:94263.

Suryani S, Tangye SG. Therapeutic implications of advances in our
understanding of transitional B-cell development in humans[J].
Expert Rev Clin Immunol, 2010, 6:765-775.

Yilmaz V, Maillard S, Truffault F, Bolgert F, Behin A, Regnard JF,
Berrih-Aknin S, Le Panse R. Regulatory B cells in myasthenia
gravis are differentially affected by therapies[J]. Ann Clin Transl
Neurol, 2018, 5:1408-1414.

Monteiro A, Cruto C, Rosado P, Rosado L., Fonseca AM, Paiva A.
Interferon - beta treated - multiple sclerosis patients exhibit a
decreased ratio between immature/transitional B cell subset and
plasmablasts[J]. J Neuroimmunol, 2019, 326:49-54.

Stathopoulos P, Kumar A, Heiden JA, Pascual-Gofii E, Nowak RJ,
0’Connor KC. Mechanisms underlying B cell immune dysregulation
and autoantibody production in MuSK myasthenia gravis[ J]. Ann
NY Acad Sci, 2018, 1412:154-165.

Mazzoli M, Ariatti A, Valzania F, Kaleci S, Tondelli M, Nichelli
PF, Galassi G. Factors affecting outcome in ocular myasthenia
gravis[J]. Int J Neurosci, 2018, 128:15-24.

Sheng JR, Rezania K, Soliven B. Impaired regulatory B cells in
myasthenia gravis[ J]. ] Neuroimmunol, 2016, 297:38-45.

Lu Y, Meng F, Yang Y, Li L, Wang D, Cui Y, Dong S, Wang W.
Significance of B10 cell in patients with thymoma complicated with
myasthenia gravis[ J]. Oncotarget, 2017, 8:73774-73786.

Quan C, ZhangBao J, Lu J, Zhao C, Cai T, Wang B, Yu H, Qiao



890 - P E PR 2R AR 201945 11 A 45 19555 111

Chin J Contemp Neurol Neurosurg, November 2019, Vol. 19, No. 11

J, Lu C. The immune balance between memory and regulatory B
cells in NMO and the changes of the balance after
methylprednisolone or rituximab therapy [J]. J Neuroimmunol,
2015, 282:45-53.

[19] Gudbrandsdottir S, Brimnes M, Kgllgaard T, Hasselbalch HC,

Nielsen CH. Effects of rituximab and dexamethasone on
regulatory and proinflammatory B-cell subsets in patients with
primary immune thrombocytopenia [J]. Eur J Haematol, 2018,
100:45-52.

(Wi H #1:2019-10-18)
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/NS small cell lung cancer(SCLC)
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signal transducer and activator of transcription 3/6

(STAT3/6)
PeHRIX
LS YL R S P e il P 26 v il 38 9 32 BRI

™

region of interest(ROI)

Solitaire ™ with the Intention for Thrombectomy as Primary

Endovascular Treatment for Acute Ischemic Stroke
(SWIFT PRIME )trial

I A8 P R A R
vascular endothelial growth factor(VEGF)

LA A B2 A AT 32 A
vascular endothelial growth factor receptor(VEGFR)
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Multicenter Randomized CLinical Trial of Endovascular

Treatment for Acute Ischemic Stroke in the Netherlands

(MR CLEAN)
IfiL-J% 5#F%  blood-brain barrier(BBB)
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EXtending the time for Thrombolysis in Emergency
Neurological Deficits with Intra-Arterial therapy
(EXTEND-IA)trial

AR UL A i JULTE g
LI #E & 1 keyhole limpet hemocyanin(KLH)

RS ERARKETAEHEAS

insulin-like growth factor-binding protein 3(IGFBP3)
WAL PR ZEPETRME  hereditary spastic paraplegia( HSP)
LI 2R
LR HEAE SZ K acetylcholine receptor( AChR)
SEFFRER AT 1/2  isocitrate dehydrogenase 1/2(IDH1/2)
SRRERPNEE  fluorescein isothiocyanate( FITC)
B IYRYT  intention to treat(ITT)
W[k R% -2, 3-3UIN %AW indoleamine-2, 3-dioxygenase(I1DO)
TR PE MR B 5 prophylactic cranial irradiation( PCI)
Glasgow WG 7 %%  Glasgow Outcome Scale( GOS)
Ji e P 22 A1 R )2 e

primitive neuroectodermal tumor(PNET)
Z)E KA motor-evoked potential(MEP)
SRR E S B0

ocular myasthenia gravis(OMG)

ethylenediaminetetraacetic acid(EDTA)

<IN i -

disintegrin and metalloproteinase with thrombospondin

(ADAMT)
Barthel #6 %%  Barthel Index(BI)
HFEEZRAHEIC  Chinese National Sroke Registry(CNSR)
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Chinese Glioma Genome Atlas(CGGA)
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Chinese Glioma Cooperative Group(CGCG)
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the Consortium to Inform Molecular and Practical

Approaches to Central Nervous System Tumor Taxonomy-
Not Official WHO(cIMPACT-NOW)
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IR IRFE F  tumor necrosis factor (TNF)

by B R 2= 3 314 The Cancer Genome Atlas(TCGA)
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Jif 9 28 A i/ tumor mutation burden(TMB)

I AL tumor microenvironment(TME)
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PR HH S EWEANL  tumour-associated macrophages(TAMs)
Ji IR S i R
Ji IR 5 LR 101 tumor susceptibility gene 101(TSG101)
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tumor abnormal protein(TAP)

FAEMLTE ST myasthenia gravis(MG)
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Quantitative Myasthenia Gravis Score( QMGS)
B EE  axial diffusivity(AD)
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major histocompatibility complex(MHC)
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