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Advances in influenza virus cross-reactive memory T cells
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Abstract: Influenza virus is one of the most important viruses that threaten human health for a long
time. The inactivated influenza vaccine mainly produces strain-specific antibodies against the viral
hemagglutinin. When the newly emerging influenza virus strain does not match the vaccine strain, the
effectiveness of the vaccine will be greatly reduced. Due to the continuous emergence of antigenic drift
and mutation of seasonal influenza viruses, people urgently need to find a wider range of protection

methods. Previous studies show the importance of cellular immunity, especially the pre-existing memory
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T cells. Pre-existing memory T cells which target and recognize the conserved proteins inside influenza
viruses can cross-react with influenza viruses of multiple subtypes, providing a certain degree of
protection to influenza virus infections of the same subtypes or different subtypes. This article reviews
the research progress of influenza virus cross-reactive memory T cells and some guiding applications of

cross-reactive memory T cells in influenza prevention, aiming to provide a new reference for influenza

prevention and vaccine development.

Keywords: influenza virus; T cells; conserved antigen; cross reaction
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S EE R B . AERY RNA N8R, MRIEEE
H (nucleoprotein, NP) A& it #5 H 1 (martix
protein 1, MDPLIEMERAR 2 AH . £ NHI
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SRR AR S ™ E I ARE EE R i AR T . AR
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geit, TEFSERIN, S4EEA 300-500 A
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AP P I (HINT SR 38 R 2 5000 A
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SR T 4RI 0 S i AR RO ST, 2R
BORTEANTEAG@ M1, NP), BREME &K
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RNTISCAFERICIZ T diin] LIRS ZFhiE
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AR SCRE XTI B8 SUR VEPEIEIZ T 4l
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J5 . SR MPEICAZ T Z0M A ERIFSY B A8
KR 1Z CDS' T4 i e 42 CD4™ T 4 i 76
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WEPEICAZ T 4B e IR B & 45 i 4 A
FH DL T 2% 25 1) T i A0 FH 0 S22 ¥ 1)
RS HEEE Bl

1 R ERT IR
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PRI N TR DR BT
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JEE b 1) OB AR P R, ph R B AT AR Y Sk
FIAHXSORAT AR L, EU6G HAL FI HA2 X
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PR3 W ORFFARXS REFEOORSEE, AP T 4R
Bl WHEERM T 4iERANT HA B HAL Hi
HA2 Z5k3h, IFRERBLH eI =M,
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FE LB B N AR P B iR R g
PE, HyE PBI Al PAM, HEURTE NP Fil M1
J& CD4 Bl T ZMMI(T helper cell, Ty)Fl CDS"
MM T IRE 4 (cytotoxic T cell, CTL)#
%Fﬁ PSS, b CD8' T i 2

3 U SR B SR A T RN AT i
1.2.1 SMERSTFIE

M1 IR B A 2, 2 HH AR AL SR B
YA S IR Y F TRz — . i HLA*0201
BRI 22 67 M1sgg6 7ENHEH A TA Ry i B AR
SEUERL WY R B S R E R TE] TAV 9 M1
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T P Y 23 A8 AT BB X I R B 1Y e R R A
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UL TS T diAe s LR VE P i =
TR 2 S YIRS IR SEAE ) U T I
JEEFARICIZ T A EA X —Fhak LA
TR R M IR PE R (R D), R R
T 20 RETR AR A 9w AR DR <7 28 1 By 4T st o
FEFEM ML, NP, PB1, PA %), XEEAZ YN
W B[R] — F [R] S Y 900 8o 7 o 7E X LB A5
S BUR R (ADN-(Ee 3 L SUR R W sk A PN
/N N HTNO 38 SR iEAZ T LB A7 2
RIT BEMNL XN T MR, EAIaT L
FEAREOEYE HINO Hobi i kiR AIsET- %, 2
ML RIS AR RS HON2 5 HINI
P ) S IR A B RN T HTNO R AGE fE
ANERI R IR R RBET % | il a5 2kt S B
IFIA] 5 AR5 & IR A e HOND Ui 733 176 VAL JBSE 1 (live
attenuated influenza vaccine, LAIV)J&FE xS HE
TR B TE HSN2 5 2 A — Rl OA Hinig i SR e
AP A AR A T LATV 3805 59 H5N2 28 U
RPEICIZ T 420,

SR AT F AR F R e 19 T ik 1 2
Fb o RN, A e R A R IR 1957 4F
K], 55% ) L2 7E KA 1401 1B) A5 I Je%
JEAR, WA RA 5%A WSGER ; fE=
pH2N2 ¢ 5Pk h M BT R 15 0 R, g it
HINT B/METE 1957 45 H2N2 3 7 e 20
P, 842 T A A S8 U 1 AT A 43+ it
R R A TR AR ORI S . R,

F1 RBFSICICTHRES XX MR IETE
Table 1

WL A T GEERE, SE— 174
T 33 4 pHINI IMiFHTA AT 19 £k
B T diidicdz, RSz midA
filid pHINT J 25 25 pHINT B2 H, (2 KZHA
RN AIEIZ T 40 M ERBE A% 1HU B4 pHINT {595
BE(16/19, 84%)B R WATE R HR(15/19, 79%))5
PR S 40 i) (antigen presenting cell, APC)fifr
EEAPUFERML. NP I PBD)PY, X Sefiffsy R
By, R O mities T At ARRTFEE
THRESFPEBOARCR I g, AT DU KA T
PR 2 . EAMBIBERY . H—J7iH, 38
RN HEIENZ T 240 MR S e A — 5%
M), Nienen 55 % LT 42 fil o 470 SRR BL ) it Je%
JREER IS SUR N IR T 40X A i 5
PREEF PG 1E B Aiidett 7 R rHi ., I
A2 ik ) P2 A B T B S S AR AR
RANCY,
22 REBRERXKREEIZIZ CD8' T AR
FE IR B A AR Y, R E Y T 4
P DI T 45 5 B8 B Bt e L e AT T ek 3 B
TR I B T Y b R A R RO EEAE A, T
BB R ic s . HRICIZ CD8' T 4ifE
RSB RS DI o 3 28, 5
— 2NN A B (effect memory T cells,
Tew), #RIBMEAKFH CD62L Fl CCR7, #= 15
BT MEZMRE T, JHde e i T L
55 R I 2 A (central memory T cell,

Evidence about cross-reactivity of influenza virus memory T cells

Priming virus Cross-reaction virus Modles Involving antigens References
pHINI1? PR8®, H7TN9 C57BL/6 mice NP, M1, PBI, PA [24]
HO9N2, pHIN1? H7N9 C57BL/6 mice NP [25]
HON2 H5N2 SPF chickens PB1, NP, M1 [26]
PRS® H7N3 C57BL/6 mice NP, M1, PB1, PA [27]
H3N2, PRSP pHINI1? C57BL/6 mice NP, PA, PB1 [28]

Note: a: A/California/04/2009(H1N1); b: A/Puerto Rico/8/1934(HIN1).
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{ A 000
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5 T 4B Z K (T cell receptor, TCR)E 514
SPRNBAON, D RE FE R FRAE R, X Fh DI RE RS
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P PR AS [) 9 5 B 50 FT DA 57 S R S i o X
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Figure 1

Schematic diagram of CD8" Try cells clearing out heterogeneous influenza virus infection.

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



SRR WU BEAS X NAEICIZ T 41 AT ST e

729
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ST BRI Trm FEAMUBAIHLE], A4 IL-10
FAE L JETTE T AR S i Adk
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fEH HA A2 U AE CD4" T 40 s 3% 21 R e
F9 /N B AT AR S7.F B 4T CD8™ T 40 it i
PN 2 BRYLHS CDAT T 40884 S BR3P HL
i, —FE B A INF-y, 701 {0
THEE TR, D3 — Pl 2 X A VR f 98 vy 285 e ] 1
YERY, 042 CD4' T 4HE A 5 A RETE bR i 12
B, FEGELDT RN N R EhE AL CD8T T 4
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M, JFR X S O T A
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T Bl CD8™ Tr 4 MUAEAER (I 5 7 A 58
PEXEE,; 5012 CD8™ T 4iffutiPl, id1e
CD4" T AHMAFAER LA S HLAT g B Ik e
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Trv 20 A RE PR 47 /1N B B 52 7 I 289 3 Je i e Je
e MR IEAICAZ CDAT T AR LA PR3
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TS 2 (8] ] REAEAE2E XU e 12 CD4" T 41 i
LA, FE AT LR X oK 8 B 0 B AR (3
H7NO)PH SR 25 P IR T ASREXT HTNO 42
PEAC I I PRy, W53 2o i A PP Ah 231 o Uk
TR S AT A2 R B H7 HA 7548 IKA9iE 12 cD4*
T ), RMFZ NHA KRB LR
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8 3t X 20 R AR ) TS 2 X i R I e 2 5 |
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AHHTEX

TRTERF S VEDTIAR A Trw 20 M0 foe e 57 U
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AU SSERNPEIEIZ T et
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240 B MR UL Ay il N DDA G o TR P A 8 e 4
FFIEE RO R R h, R YRR R H AR A
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TR HA 8 53
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CD8" T AU i B v, I HLREAE R B H] P9 i
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PR RN A0 I e R G, R R 51 R
T 20 S0 e e BE T AR (1, T L& F— P AE
R AR (33 °C) R & 0 U R
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IM) Fl i 5 73 8 (intraperitoneal , IP)IG IR EE, &
BOE L IM RS T A8 U PRI
CDS8' T 4ijs, 5 IP f2AHL, 7557 H3N2
i ha . /N ERUIS S i B AR Y X R ]
— TR AN [R) A 2 b i A28 2 5 M 38 A ) AR
PR, s B S Y S ST RE Ve L. 5
Gb, HFME Teu MHZETER, BHAIHICH
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Mg PO S T AU 322 H i)
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R -8 ) G2 SR W REAT SIS I T
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FAWOOU S Z2 A BIF 5 I W A 1 o o T 114 155
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PR3 G0 52 7 B BB I 12 98 o Trieu SF 1 IK
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INF-y" CD4" T F1 CDS" T Zffl (%5, AR A
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AR A2 SRS R A 06 8 TR RE S R
LR T dffLf iy, X —Bem e —E R bl L
i AR AR AR e ik . AR, AfTT—
ELEIE Y] 4R B FH T 06 92 1 Hh 22 4R U s
A0 A S O R) LAS R Trw AR A=, RIS
PR SU- P VE T . Cheng 257/ FRUBEAY |45
KT AEREME T Hy% CpG FA%H BRI A TS
J1, RBFERRIE CpG FEZ TR AEXT 5 I Al
AV 24t 8 i KA DRI VE T, XA R4 R
BUESE 50 Trw Z0H4 5C1Y. Wang 55483 T
— PR ERA R R 27,338 S R - 4 —
R (cyclic guanosine monophosphate-adenosine
monophosphate, CGAMP), X Ffi 4/ 71| A] 7€ 5%
JG 2 d BRIERERA 1RSSR, XA
TR Ess T2 6 N, Rl h RS2 1E
CD8" Try 4115 H i A4 it SR B RICRIE i 1]
T HEIT 03— R R HILAR P 58 SUAR A i1
AR R T L, RS R
X T ORI — 4 AR R 8 S S N R Ry
B, U Y R AR i 24 Bl B0 R e (I
HSN1 Hl H7NO Ji 3 ) 3SR KA T o
32 EEitk

o BE AT P RE A SRR T A0 S,
25 T B 2 A Y D J e e i W ETEE R
e, BLEEMEREEE . RAREE EE . R B
TSI I B P8 T 2RO ORI, XA A R
GERARE | e R Rz k. |
B, ST PR U R v Y T R 32 AR P e f T
K /%5 1 8 88 ¢ < $7 (modified vaccinia virus
ankara, MVA)FIIRIREEEEA, HAPLL MVA Z
PREEHI N 2 . MVA A] Lg% —Fhal 2 Fh 51
PEESTIE, AT LURAE 20 e i o i8R T
VER Y20 1 RAEH, BA R A Y
BB, JRREIE SRR AN A G N AT BFSE
B3R NP, M1, HA 1 NA A[FEZHAH MVA

BARE W EARF YA AT T PP, X2
AR B T BB S AT AT 7 A A SR
T AR 7 BAMARE & T REM% IR A i S
FSEPEBUURA T 40 S 9 24K . Mullin
S5ES2 T MVA-NP-M1 %1515 34 W IFN-y
) CD4™ T i M Al Trwm 20 I HE X BRZH 2
MVA-NP-M1 £ fEi% S NP $5:53:40% 1gG Hiikm e
AN IS RS MVA-HSNI-NP £k
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