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[ Abstract] Objective To establish an LCMV-CL13 chronic infection mouse model and analyze its use for B cell
somatic hypermutation research. Methods C57BL/6N mice were inoculated with 2x 10° plaque-forming units of LCMV-
CL13 virus via tail vein injection. The tissue viral load was then detected by quantitative polymerase chain reaction on days
10, 20, 30, 40, 50, 60, and 70 post-infection. The CD4" and CD8'T cell and CD19" B cell ratios in peripheral blood and
the germinal center B cell percentage of the spleen were determined by flow cytometry, and the gene abundance and BCR V
region mutation rate were analyzed using immune repertoire technology. Results LCMV-CL13-infected mice maintained a
tissue viral load of 1x10° copies/pL virus. The percentage of CD4" T cells in the peripheral blood gradually increased in
the infection plateau phase to (13.15%+0.72%), while the percentage of CD8" T cells first decreased to (2.17% =
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0.40%) and then gradually recovered to (6.65% + 0.52%) , and the percentages of CD19" B cells and germinal center B
cells increased to (40.32% + 0.46%) and (10.03% + 0.60% ), respectively. Sequencing result demonstrated that the

frequency of V gene usage decreased and the mutation rate of the heavy chain CDR3 V gene increased 1.7-fold with

increasing infection time. Conclusions

We successfully established a LCMV-CL13 chronic infection mouse model. This

model can be used to study BCR mutations, and provides a research tool for investigating B cell somatic hypermutation

caused by chronic viral infection.
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Figure 1 Dynamic changes of body weight and tissue viral load of LCMV-CL13 mouse infection model
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Figure 2 Trend of virus RNA copies and the proportion of CD4™ T, CD8" T, and CD19" B cells in the peripheral blood at

different time points after infection

2.3 RERRFES GC B fHBaLtGiiEm

Az R R RN AR B A A v
B KRR R R X S T RSE B 44 K
P BCR HYRAE, AR SCHFSE T LCMV-CLI3 &Y 5
AR S bty B 4R S Ak #A, AT LCMV-CL13
P PRGN R R R S M GC B 4 (B220° CD19*
GL7"FAS") AT =k, 45 R &, 2 PE s

=
J

=== i Intestinal

== "B Kindey

1 5(copies/uL)
log,, viral RNA copies (copies/uL)

log, i #EH5

=% Jif Liver

== |l Brain

W, GC B 40 H ) 2R TR R JE 5 40 ~ 70 K,
GC B 40 M kb il 1 (2.28% + 2.68%) 4 fin &
(10.03% + 0.60%) (¥ 3), $#&=FA] LCMV-CL13
995 B3 RN A 0T AT R X B A S e SR B 1
T HIEGL S 30 ~ 70 d,GC B 4034 s Rt | $2
Rk — I B AR S GC B 4 MO B A b, kR
X9 BE AR B8 SN

1
w

=&« GC4Mf GC cell

GC(B220"CD19'GL7'FAS") B cell (%)

KGR A (d)
Day post infection (d)

3 YIS AR LA, i RERS DUECS IR GC B(B2207CD19"GLT FAS™) Zi i L 1484k
Figure 3 Trend of virus RNA copies and the proportion of GC B cell (B220"CD19"GL7"FAS") in the spleen at different time

[}
GC(B220'CD19'GL7+FAS") B4NAELLHI (%)

points after infection

2.4 HmESHERVERERME RERSH
BCR & —FHKTE B bk I 4 g 3% 10 114 H0 952 3K 25
F 43 (immunoglobulin, Ig) , FH 55 S 4885 A, 5
ORI T A BREE F A, BCR EZHEME 35
ZHPERRE FER TV D J B R B 2 K V-D-)
I ARG TR AL AR A SUM R B2, FATT

K HFARFEE ( Shannon index) H4H[R] ZREH: BOTEHY
f5bR, ARG 30 d 5G4 JE 60 d IGH | IGL £
FEPE DL R VSRR AR A 58838 (1K 4)  BifE 20
PEEAREEZER(P <0.01) (B 4A) , REE L
PE B EMEZE T (K 4B)  HEE V IX LR B &
YuJ5 60 d 4H IGHV6-3 IGHV1-58 IGHV3-6 H:PH i Fi]



182

T E S EI IR 2022 4F 4 A5 30 %45 2 1 Acta Lab Anim Sci Sin, April 2022, Vol. 30, No. 2

o

R (%)
Gene abundance(%)

HEEH (%)
Gene abundance(%s)

(%)
Gene abundance(%6)

G

IGHV gene mutatio(%)

SRR 0 H B AE R S (%)

IGH Shannon entropy

G ERER (LR AR 2

B
125 ** 10
—
12.0 el — ﬁ B
s “Z 6
11.0 QI" £ 4
5
=
105 &g 2
E:
10 T T T T
30 60 30 60
BRFH@ BRRI)

Day post infection(d)

Day post infection(d)

BUE30 AR IR F B REVILR
IGHYV gene on 30 d after infection

IR0 d bR ER IR (1 I BEVE DR
IGHYV gene on 60 d after infection

TRAIE30 d G REERER (1R BEVIE (R
IGLV gene on 30 d after infection

Ty
g ;—g‘xga:é;'—igg:‘is: : . ——
g i
IRYLJE60 dG A IRE R EEVIE R
IGLV gene on 60 d after infection
H 150
150 * 6
- o 1K
100 3 100 "
&
= g
E)
£ 3
T T = 0
30 60 $ 30 60 30 60
o2 S (C)] BARH)
Day post infection(d) Day post infection(d)

AL BB 30,60 d, ARG ZRETE/MHT; C,D RS 30,60 d, Thk VX H A FHBUERT B, F LRI 30,60 d, 57855 V K ZEH
THEHRVR T B AR R R V IR Y S Fom B SRR RB T G, H LS 30,60 d, EE84E CDR3 V B K 5 AR 4347 s 5 e
J& 30,60 d FdEAHLL, " P < 0.05,
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Figure 4 Analysis of the diversity of heavy and light chains, the abundance and mutation rate of

Vgene on 30, 60 days after infection
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o B P AN LA P e (AN dEE ) BRI T 5t
(O DL A B TR AL 3 G MHC BRI T 240 iRk
RESIBERCAZ Y, LCMV-CL13 J8 /N 7Rt 8 d
JERTE T 20% , BA BRI IRBR T o, YR
1~ 5 AR O R m /K20 IR 5 6 JA I
RETA L R IR YL IS 3 JE N, CD8 ' T 20 M 50 a4 7 [
fiK,CD4™T A0 5 e FH R E B  EA Mk,
NRBRZ AT T AR5, AR, AR
N BRI BRI T 5 CD4 B s A /N L ZH 2
A B R ACE Y S R, R ST e
/NS AR S ISE o SE T FE CDATT 40 P48
Jok i St i A2 B B LCMV-CLI3 % 2% , B UL i /N Ui
PR ST SEORAE A B R R A A
PN ZH 4005 B 28 2 2 5 A X 5 K, AT I e
b VAN O SR e e AP 111 B U =W R L R N )
AR JE I CD4*T 40 fits .CD8*T ZH i LA B2 CD19* B 41l fify
Fefil, & B CDS™ T 40 il CD19" B 40 Jfd Lt 4] i %5
CD4" T 20 H H 5] A 36 I 38 o, 3% 5 0 5 i JaR e
WIS RANPF A L EZERAE AT sl Sr
LCMV-CL13 PR /INRAAY | H /N AR R 38 1 P
ok RN R B

Ig JEP SHM FEBT IR A 5 14 G 2 S5 1y v e X e
YER ., TEBUe # gy i B v, A2 & a0 ( germinal

center, GC) B 40 Jifi & 4= SHM Kz 258 5| % 2 ( class
switch recombination , CSR) 155 2% Fll J1 i, £ & ¥t
UNTR VA = A 3= E 7 N L IR a5 )
GC B 22 7= A7 RO S8 () SRR I 7E ), 3%
T, AT A GC B 240 iE L], & PRI Ay 3
GC B 4t Lt 2081 F B, X AT RE S IFN-1 35S0 48
fiEAG S0 R R DA EE T, GC B 4 i AE
[X (dark zone,DZ) JEATHEFE M Ig LK SHM , £ 5% X
(light zone,LZ) #E17IETF £ T e A4,
RN YT 40 ~ 60 K, GC B 4 g Ho £ 35 i
P, ULBHBLIT B GC B U PR I A, LT, &
ATHEME YL J5 40 ~ 60 d AT RE & 4 B 4H g i 45 58
A5, A T EERRATAY B, A B RIS 30,60 d
B 44T BCR £ LU T b, X 5E bk
AL S VR Rl R R | AR HEAT LR A AT
SR YR 60 d TEAEZREVERRAR, V SEHE
AR B (0 V SR g8 AR R 5 1.7 fi5, KB
LCMV-CL13 1V 5 R YL B AL A A= B 241 i vy 1 58
AR g VI PR 98 AR SR Bt R B[R] 2 B 14 i , = A 0 B
e S TR S5 BCR JE ZREEREA

SHM 1] L3 fin G 928 3R 26 11 %6 Bt B U0 Fn & &
(RN ST , BRI 2% SHM 1948 FHLHIEAT 73R4
IR FE, (BATS A AR 22 P9 25 1 K B BH 1 dn, 52 i)
SHM % A= A 5 35 DR R o s S TR ol G B Aff . E AR
BEFEp, AR B 7. LCMV-CLI3 18 R R G/
FRBCHY A iy T Y0 =X 40 B A0 T I | A e 93 400 i L
1], 3B U B 41 MIFEAT BCR 22843 Mr , 91 HR 5%
NS 3 )RR 7 s R e S W P e R = T
XCHTE LCMV-CL13 18 PR 8 2% e /)N USRS i ifF 5
B A E AR S AE R GT R HTLAR 1TE BAIL 4 AL T
FERE B DL S 34, AR T — Ky KA
WREARICR , D B8 5 1 2 2Lk b A B th & i 1k
S0 BCR 2878 (1) SC B FE A L) S CDR3 J3 9 4 5 Pk
BUNBIPLIERRAE | T i — 2 8 F- Pk Az il S itk b
BLif,
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