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[Abstract] Objective To investigate the polymorphism of T cell receptor B chain variable region
(TCRV B) in peripheral blood of clinically isoiated syndrome (CIS) patients. To preliminarily predict the
specific TCRV B fragment of CIS and its diagnostic value for CIS. Methods Hospitalized patients of
Beijing Xuanwu Hospital from September 2012 to March 2014, were divided into 2 groups including CIS
group (experimental pateints, n = 30) and normal control group (healthy volunteers, n = 30). The routine
immune indexes and expression of TCRV [ subfamilies were detected by flow cytometry. CELL Quest Pro
5.1 software was used to analyze 24 subfamilies of TCRV 3. Calculated the statistic of amplification rate,

amplification number and amplification fraction of the total 24 subfamilies of TCRVB. Results Compared
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to the normal control group, the quantitative expression of CD4"TCRVB2, 4, 5.2, 5.3, 7.1, 8, 14, 17, 20,
21.3 and CD8'TCRV B4, 14 were significantly expanded in CIS group, CD4'TCRVB11 and CD8'TCRVBO,
11 were significantly reduced in CIS group (P <0.05 or P <0.01). The amplification rate of CD4"TCRV 32
(P=0.002) and CD8'TCRVB14 (P =0.010) in CIS group were higher than those in normal control group, but
there was no significant difference in the other subfamilies. There was no statistical difference in the
expansion rate of the TCRV between CIS group and normal control group. The amplification number (P =
0.001) and amplification fraction (P =0.006) of the TCRV in CIS group were significantly higher than the
normal control group. Receiver operating characteristic curve (ROC) analysis indicated that the area under
the curve (AUC) of CD4"TCRVB4 in the diagnosis of CIS was 0.719 (95%CI: 0.592-0.851, P =0.003). The
sensitivity was 83.33%), the specificity was 56.67%. The AUC of CD4"TCRVB 14 in the diagnosis of CIS
was 0.713 (95%CI: 0.581-0.845, P = 0.005). The sensitivity was 70%, the specificity was 56.23%. The
AUC of CD8'TCRVB4 in the diagnosis of CIS was 0.727 (95%CI: 0.600-0.854, P =0.002). The sensitivity

was 93.33% , the specificity was 50% .
Conclusions

The three fragments have medium diagnostic value for CIS.
Although the expression levels of CD4"TCRV B4, CD4"TCRV B 14 and CD8"TCRV B4 in

peripheral blood are increased in CIS group, their diagnostic value is limited.
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Table 1. Comparison of general immune index in peripheral blood between CIS group and normal control group (x s, %)

A P BRI TR EAE SR E AR E cD4T AN S TR E AL CD8 TN S TR LG CD4'T 4 /CDS T 41 i

X 30 29.36: 5.95 68.38+ 6.79 54.11£8.04 40.80 +8.40 1.41+0.46
CIS# 30  26.13+10.71 69.26 £11.63 56.08 £9.30 39.61 £8.54 1.69+1.15
! 1.442 0.358 0.880 0.545 1.237
PME 0.155 0.722 0.382 0.588 0.221

CIS, clinically isolated syndrome, Ifi (RN £ A AE . The same for Table 2, 3
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Table 2. Comparison of the quantitative expression of 24 subfamilies of CD4"TCRV B in peripheral blood between CIS

group and normal control group [M (P2, P7s)]
4151 1511 %5 1 2 3 4 5.1 5.2
HEH 30 2.85(2.50,3.44) 8.57(6.95, 9.70) 5.97(4.30,6.38) 2.07(1.65,2.66) 6.37(5.75,7.45)  0.99(0.81,1.13)
CIs4 30 3.31(2.84,3.73)  9.78(8.01,10.70)  5.61(4.49,6.38) 2.61(2.22,3.12)  7.07(6.32,8.18)  1.10(0.93,1.26)
ZH 1.973 2.403 0.096 2.950 1.885 2.181
P{H 0.053 0.016 0.923 0.003 0.059 0.029
4151 15115k 5.3 7.1 7.2 8 9 11
WA 30 0.95(0.75,1.11)  2.14(1.71, 2.41)  0.55(0.07,0.85) 3.75(3.39,4.54)  3.68(2.68,5.00) 1.15(0.73,1.51)
CIS4 30 1.10(0.94,1.50)  2.38(1.91, 2.96) 0.65(0.07,0.90) 4.76(3.55,5.48) 3.16(2.44,4.49) 0.77(0.61,1.06)
Z 18 2.462 1.974 0.237 2.181 1.013 2.196
PAH 0.014 0.048 0.813 0.029 0.311 0.028
4151 1115 12 13.1 13.2 13.6 14 16
MHEZH 30 1.46(1.23,1.92)  3.32(2.81, 3.68) 3.06(1.99,4.88) 1.78(1.37,2.60) 2.20(1.95,2.56) 0.76(0.61,0.93)
CISH 30 1.64(1.37,2.01)  3.39(2.91, 3.75) 3.19(2.35,4.38) 2.07(1.72,2.61)  2.67(2.27,3.35)  0.80(0.65,0.92)
AL 0.991 0.584 0.436 1.745 2.832 0.806
P{H 0.322 0.559 0.663 0.081 0.005 0.420
215 111 %5 17 18 20 21.3 22 23
HEZH 30 4.85(4.50,5.32)  2.24(1.19, 3.74) 2.33(2.04,2.91) 2.87(2.13,3.21) 3.65(3.33,4.87) 0.38(0.31,0.64)
CIS#4H 30  5.38(4.84,6.03) 2.01(1.34, 2.99) 290(2.27,3.83) 3.31(2.54,431) 4.36(3.41,6.23) 0.35(0.27,0.48)
Z 18 2.114 0.835 2.033 2.166 1.796 0.784
P{d 0.034 0.404 0.042 0.030 0.072 0.433

R3  CISHL 5 IEH 4 B 3238 & 4N I CD8 TCRVB 24 4 K 36 35 K- 1 HL A M(Pas, Pss) ]

Table 3.

group and normal control group [M (P2, P7s)]

Comparison of the quantitative expression of 24 subfamilies of CD8"TCRV B in peripheral blood between CIS

215 151 %% 1 2 3 4 5.1 5.2

Xof 1 2 30 4.88(3.52,7.86) 6.43(4.10,7.99) 6.48(3.90,7.89)  1.70(1.35,2.37)  3.66(3.01,4.26) 0.83(0.62,1.36)
CIS 4 30 4.44(3.31,5.71) 5.95(4.18,7.51) 5.26(4.11,7.19) 2.43(1.89,3.75) 3.64(2.82,5.60) 1.04(0.68,1.27)
Z 18 1.079 0.776 0.813 3.024 0.303 0.858

P{d 0.280 0.438 0.416 0.002 0.762 0.391

25 ke 5.3 7.1 7.2 8 9 11

Xof 1 24 30 1.14(0.96,1.82) 3.41(2.40,4.48) 0.97(0.82,1.63) 3.41(2.75,4.27) 3.94(2.60,6.44) 2.73(1.77,5.72)
CIS#4H 30 1.41(0.89,2.23) 3.65(2.48,4.87) 0.84(0.13,1.48)  3.55(2.65,4.65) 2.66(1.78,4.41) 0.83(0.49,1.32)
Z18 0.510 0.769 0.059 0.281 2.026 4.413
P{d 0.610 0.442 0.953 0.779 0.043 0.000
25 15115 12 13.1 13.2 13.6 14 16

Xof B 2 30 1.04(0.66,1.37) 4.03(3.14,5.04) 6.20(4.86,7.57) 1.43(1.14,1.67) 4.74(3.30,6.48) 0.82(0.69,1.28)
CIS#4H 30 1.02(0.58,1.67) 3.20(2.38,5.01) 5.00(2.70,7.28)  1.51(0.98,2.15)  6.67(4.41,8.75) 0.91(0.58,2.14)
Z18 0.303 1.479 1.634 0.954 2.025 0.481
PiE 0.762 0.139 0.102 0.340 0.043 0.631

215 1% 17 18 20 21.3 22 23

Xof e 2 30 3.71(3.29,5.08) 2.91(1.37,4.24) 1.84(1.38,2.69)  2.50(1.90,3.18)  3.23(2.37,4.18) 1.23(0.91,2.16)
cI1s 4l 30 4.50(3.14,5.49) 2.06(1.08,3.90) 1.97(1.12,3.46)  2.75(1.83,4.60) 3.12(2.13,4.73) 1.48(0.82,2.56)
VAL 0.266 0.976 0.784 1.102 0.495 0.392
P{E 0.790 0.329 0.433 0.271 0.620 0.695
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g, CIS, clinically isolated syndrome, e R PR ST 27 A AE

Table 4. Comparison of the frequency of amplification in 24 subfamilies of CD4"TCRVB in peripheral blood between CIS
group and normal control group [case (%)]
£ 5] 1% 1 2 5.1 8 13.2 22
Xf B2 30 0(0.00) 2( 6.67) 0( 0.00) 0(0.00) 0(0.00) 0(0.00)
CISH 30 1(3.33) 12(40.00) 3(10.00) 2(6.67) 1(3.33) 2(6.67)
X i 1.017 9.317 3.158 2.069 1.017 2.069
P{E 0.313 0.002 0.076 0.150 0.313 0.150
CIS 4 5 1E % X A 41 CD4'TCRVB3.4.5.2.5.3.7.1.7.2.9. 11.12.13.1.13.6 .14 .16 . 17.18.20.21.3 .23 WK &Y 3 & B £038 Jy 0, KREFR

R5 CISHL 5 IEH % ME 41323 & 4N E I CDS'TCRVB 24 N FK Wy 14 & Lo B AY He 4 [ 61 (%) |

Table 5. Comparison of the frequency of amplification in 24 subfamilies of CD8"TCRV in peripheral blood between CIS
group and normal control group [case (%)]
2 5] % 1 2 3 5.1 7.1 7.2 8
Xf BR 26 30 4(13.33) 3(10.00) 3(10.00) 1(3.33) 1( 3.33) 0(0.00) 1(3.33)
CISH 30 2( 6.67) 3(10.00) 4(13.33) 1(3.33) 0( 0.00) 1(3.33) 1(3.33)
X 1H 0.741 0.000 0.162 0.000 1.017 1.017 0.000
PE 0.389 1.000 0.688 1.000 0.313 0.313 1.000
4151 1% 9 12 13.1 13.6 14 17 22
X BE 20 30 0( 0.00) 0( 0.00) 2( 6.67) 0(0.00) 0( 0.00) 2(6.67) 1(3.33)
CISH 30 1( 3.33) 1( 3.33) 2( 6.67) 1(3.33) 6(20.00) 1(3.33) 0(0.00)
X 1H 1.017 1.017 0.000 1.017 6.667 0.351 1.017
PiE 0.313 0.313 1.000 0.313 0.010 0.554 0.313
CIS 41 5 1F % % B 41 CD8'TCRVB4.5.2.5.3.11.13.2.16.17.18.20.21.3 .23 WK Y 1 & G150 0, RAEL T FIH o CIS, clinically
isolated syndrome, llfi PR K57 25 5 1iE
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Schwenkenbecher 28 "5 120 1 Ifi K IR 7 25 & 1F 52 %
HEAT R #0024 ~ 87 A~ F W Bl 7 (v A B 17 B TE] 47 A
H) L, HH 50 61(41.67%) Ja 223 e R 22 K v 4k 5 ik
RS e B XA (OCB) FH A 73 i) B 47 91, B
P2 40 11 (54.79% ) M & v 10 6] (21.289% ) i
Ji& ok Z e R AL, OCB A BB 0F i o 2 % M T 4k
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R6 CISAL5IE# X B4l 32 & S4NE I TCRVB Y 3 &
oA 1 e3[4 (%) ]

Table 6. Comparison of the amplification rate of TCRV 3
in peripheral blood between CIS group and normal control
group [case (%)]

2 5 % B TCRVB  CD4TCRVB CD8TCRVRB
R4l 30 17(56.67) 2( 6.67) 15(50.00)
cIs4l 30 24(80.00) 18(60.00) 16(53.33)
NE! 3.774 19.200 0.067
PIH 0.052 0.000 0.796

CIS, clinically isolated syndrome, IIfi /&K fIX 37, é’,%‘/n\ fE; TCRVB, T
cell receptor B chain variable region, T 4 M 32 A& g &% Al 4% X,
The same for Table 7, 8

R7T CISHL 5 IE# X B 4132 30 & S E I TCRV B I 38 4
K L[ M (Pos, Prs) ]

Table 7. Comparison of the amplification number of
TCRVB in peripheral blood between CIS group and normal
control group [M (Pas, P7s)]

5 ) ETCRV CD4'TCRV CD8'TCRV
“m WH Tatw  Crmis  gmes

XA 30 1.00(0.00,1.00) 0.00(0.00,0.00) 0.50(0.00,1.00)
CIS4l 30 1.50(1.00,3.00) 1.00(0.00,1.00) 1.00(0.00,2.00)
Al 3.454 4.562 1.387
PH 0.001 0.000 0.165

F8 CISHHIE® XA =il & 4E i TCRVB Y 14 43
B B M(Pas, Prs) ]

Table 8. Comparison of the amplification percentage of
TCRVB in peripheral blood between CIS group and normal

control group [M (Pas, P7s)]
5! * J + 7
an wn ENE GUEP RO
XER4L 30 12.64( 0.00,20.06) 0.0000.00, 0.00) 6.34(0.00,20.06)
CIS4L 30 23.32(10.33,38.94) 10.48(0.00,11.34) 18.41(0.00,28.37)
ZfH 2.750 4.409 1.380
PlE 0.006 0.000 0.168

F4) L 451 B 5 R T B M 2, B8 BB T O CB A I XTI
IR AKST 25 A AE 0 2F e o] G B — 2 WA . B
FEW IR, MR 58 W I IR IR S7 28 B AR BB A E J o £
S VAR B e 1k 80% . T HL, #E & & Mg AL
A B B TCRV B 38 £ X B bt I o 4 A7 A, Y
NN @ N VR Y O R TR G E N
O PR R R B PR TCRV BRF 217
TE B A3, Bl W08 49 9 Y ki, S BUTCRV B
4 L) AT R O WO DR AR ST 5 S AR SR
AP I TCRV B4 3G 32 3k K F AT fig X 2 75 25 if i
Sk 22 R M A AR ABC B 2B ) T

TCR J& — Pl &6 #4 52 24 1 5 344, O p st i
BERNA 2K, IS R EA LM AR 5 (MHC)

gia . TWE A RTE R B kR, RIK TCRVBIW
LN G AL E HE, N TCRVB— M S Bl Z A 1,
TR EERE A2 AT 1 AL E TCRVB v B3, 3
H 54— R AR I8 B, I3 R Bo gk
H#Z,20~30 % ALY 1,40 ~50 # FH
1~2 A saREdEY 3 2 A R 2O LA E
BRI TCRVB (N BT A Z 4K > 10%) " . ARBE5E
gER N IEH XA AE 17 6(56.67%) Z X & H
TCRVBY 1Y, CIS 417 24 1 (80% ) . # 1F7£ TCRVB
P8, AL TCRVBY & i i C B B 2 5 (HIE
O RR L1 1 CD4A'TCRVB I CDS'TCRV B
— B By HG m CIS 40 h CD4'TCRVB M (8;)CD8”
TCRVBZ H By 34 514, CIS4H CD4'TCRVB Y™ 3
H ) TR H X BEAL, 5 Slansky Al Nakayama '™
TF 8 T 45 19 T 96k 8 448 i 2 0 06 595 5 0 1 BF B 98 )
N HT CD4A'TCRVBY Y M 450 M AT . 5 ULIR B, CIS
LY BEASBORYT 1 o3 H0 W T O R O IR AL 2
73 FRK P R L e g R YT R R AT A SR B R R
PE TR B A H b 48 2 BOm AR A R S
G 2 TN, 3 TS 350 DA S e . AT R R
B, 2 5 R 5 5 5 14 T U8 5L 200 J T A 2 22k ¢ D4
T AR, T I B A A Ol 2 R Ak s B ot
T v ) S B AT L, EL 2 T bR B 4 R I R AR ST 25
fiE & Az & Ji 2ok B v 1 Ty i RPL DR R S M O 4y
A,

H AT A S I K IR 25 G A 35 TCRVB 2 &1k
(R AFF 5 8 R A0 DL A DG AR 5 10 FE AR A/, HLAFF SR
g AR L MR AR . Démoulins 55 8 X} 1 51l
PRIRST 25 45 AIE 8 38 2047 0 A A i, L 25 4 o
B HAFE TCRVBI3 . TCRVB15. TCRVB20 ~ 23 7%
BEPEY 3 . Mandel 55 ' 12 i)l K 9K 57 255 A 11 2
FEAR B3 A NSRS ML, IF DL Be R B EL
B BB Y 10% ~ 509%1E R 78 B B 14 12 K
B, 2K % B TCRVB6 ~ 9 f7 78 o e Mk i 3, b~
MR GEREN AR ESARITEE X KRI,
A E AN 5T 4 R X CD4'TCRVB AT CD8 TCRVB Y
SLREVEY T HEATIX 43 . AAFFE CIS 4 835 CD4”
TCRVB2.4.5.2.5.3.7.1.8.11.14.,17.20.21.3 i E&,
LI K CD8'TCRVB4.9.11.14 F Bt R B AKE & FIEH
X2, CD4'TCRVB2.CD8 TCRV B 14 4 & H 1
T OIE R BE A B R IR IR ST L5 A AE R AR
TCRVBY ## b HAH 2 BE o Planas %5 ™%} 3 4]
2 e M R AR BB R AT A R I PRI 1, 5 R R
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B 1 ROC i Zk &7~ ,CD4 " TCRVB4 £ Wi CIS i AUC B2 ROC MR, CD4 TCRVB14 £ W CIS B AUC
90.719(95%C1:0.592 ~ 0.851,P =0.003) 90.713(95%C1:0.581 ~ 0.845,P =0.005)
Figure 1. ROC curve showed that the AUC of CD4" Figure 2. ROC curve showed that the AUC of CD4"
TCRV B4 in the diagnosis of CIS was 0.719 (95% CI: TCRVB 14 in the diagnosis of CIS was 0.713 (95% CI:
0.592-0.851, P=0.003). 0.581-0.845, P=0.005).
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B3 ROCHIZE /K, CD8"TCRV B4 LW CIS I AUC 4 ROCHi% 7%, CD4'TCRVB2 2 Wi CIS Y AUC
90.727(95%C1:0.600 ~ 0.854, P = 0.002) 0.681(95%C1:0.543 ~0.819,P=0.016)
Figure 3. ROC curve showed that the AUC of CD8" Figure 4. ROC curve showed that the AUC of CD4"
TCRV B4 in the diagnosis of CIS was 0.727 (95% Cl: TCRV B2 in the diagnosis of CIS was 0.681 (95% Cl:
0.600-0.854, P=0.002). 0.543-0.819, P=0.016).
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1 CDS'TCRV B4 i BIAFAEY 3 5 AR WF X 45 A [A]
P& IR Z 7 BERT B8 X I B B 2 5 112 B B — S
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Table 9. Analysis of diagnostic efficiency of TCRV B subfamilies in CIS

B5 ROCIHIZ %78, CDS' TCRVB 1412 K CIS 1Y AUC
4 0.652(95%C1:0.512 ~0.792, P =0.043)

Figure 5. ROC curve showed that the AUC of CD8"
TCRV B 14 in the diagnosis of CIS was 0.652 (95% CI:
0.512-0.792, P =0.043).

. B B (%) ,
W5 AUC 95%CI P RAE REJE(%)  RESRIE(%) Youden 544
PR A
CD4'TCRVB2  0.681  0.543~0.819 0.016 9.970 33.33 88.89 87.50 63.64 0.222
CD4'TCRVB4  0.719  0.592~0.851 0.003 2.140 83.33 56.67 65.79 77.27 0.400
CD4'TCRVBI14 0.713  0.581~0.845 0.005 2.460 70.00 56.25 76.67 71.88 0.263
CD8'TCRVB4  0.727  0.600~0.854 0.002 1.680 93.33 50.00 65.12 88.24 0.433
CD8'TCRVB14 0.652 0.512~0.792 0.043 5.685 47.37 54.55 64.29 62.50 0.019
AUC, area under the curve, £ T T
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Hr 333 R A RC (=)

UL PR A5 5 32 K T IR 19t

muscle-specific receptor tyrosine kinase(MuSK)
FEA H W AT I B Re

basic activities of daily living(BADL)
FEIESIK  basal artery(BA)
WA B2 i 25
R A TR i A R

acute disseminated encephalomyelitisC ADEM)
PIRIBEMZIY  disease modifying agents(DMA)
N-HURE-D- R & R 2

N-methyl-D-aspartate receptor(NMDAR)
R MR i AL thyroid peroxidase(TPO)
HORBREREE 1 thyroglobulin(TG)
{1 2 B RE R S Ao A B R

Mini-Mental State Examination( MMSE)
(B 45 9% 9861 indirect immunofluorescence assay(IFA)
{BRSZEAAE  stiff-limb syndrome(SLS)
el AR E A -2

contactin-associated protein 2(CASPR2)
BEAT M 22 R 11 B G
progressive multifocal leukoencephalopathy(PML,)
AT A FYEIRIE  progressive supranuclear palsy(PSP)
HEATPERZ bR R IR A5 25 U 45 2
PSP with progressive gait freezing(PSP-PGF)
HEATPEAZ b A DR 50  E AR R
PSP with predominant frontal presentation(PSP-F)
PEAT A% b A JRRIRE OIS A TR R 37 )y e i 28

very low-density lipoprotein( VLDL)

- )~ ] St -

PSP with predominant ocular motor dysfunction(PSP-OM)
HEATAEAZ b P BRI ST A 2 A i T

PSP with postural instability(PSP-PI)
HEAT VA% b P JRR R T A R AR

PSP with Richardson’s syndrome(PSP-RS)
HEATPEARZ b PR IR IR 46 A% 455 AR Y

PSP with parkinsonism(PSP-P)
EATPEAZ L P IR Bz JoT 5 P 1 45 5 AR 2

PSP with corticobasal syndrome(PSP-CBS)
HEATPEAZ b PR BRI /DN I 3 35 2 R Y

PSP with predominant cerebellar ataxia( PSP-C)
BEATPEAZ b PR IR 5 T e 1 28

PSP with predominant speech or language disorder(PSP-SL)
FMINBIPK  internal carotid artery(TCA)
Ja kbt R T AR focal cortical dysplasia( FCD)
R LM polyvinylidene fluoride( PVDF)
PUEBLIE  anti-nuclear antibody(ANA)
PG PLIR  anti-phospholipid antibody(APL)
PUN AP  anti-endothelial cell antibody(AECA)
P £ AEPULA  anti-ganglioside antibody(AGA)
PUBLEE DNA HL 1A

anti-double stranded DNA antibody(dsDNA)
P fAPIIA  anti-mitochondria antibody(AMA)
BOLBERE PR anti-cardiolipin antibody(ACA)
BU P L AN A 5 AR

anti-neutrophil cytoplasmic antibody(ANCA)



