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ABSTRACT

B-cell responses play a central role in protecting against viral infections. Upon activation, naive B
cells proliferate and differentiate into short-lived antibody-secreting effector cells, known as
plasmablasts. These antibodies engage in various immune effector functions, including the
neutralization of the infecting virus. A subset of these primed B cells develop into long-lived
memory B cells, which can mount rapid and robust recall antibody responses if the host re-

encounters the same pathogen.

Research over the past several decades has revealed that as the B cells transition from naive to
effector to memory recall response states, their B cell receptors (BCRs) undergo evolution,
enabling the immune system to mount increasingly precise and effective responses. This capacity
to tailor responses to specific antigens is a hallmark of adaptive immunity, primarily driven by
somatic hypermutation, which leads to affinity maturation of the BCRs. Despite these critical
insights, our understanding of B cell responses during natural viral infections in humans,
particularly those infections that occur naturally for the second time, remains limited. A deeper
understanding of these is essential for gaining novel insights on immunological memory, pathogen

recognition, and the evolution of adaptive immunity during repetitive natural infections.

Dengue virus (DENV) is a valuable model for studying immune responses during natural viral

infections in humans. In endemic regions, such as India, four antigenically related dengue virus
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serotypes (DENV1-4) co-circulate. A primary infection with any of the four serotypes induces
long-term immunity to that serotype but not to others, making reinfections with heterologous
serotypes common. This natural pattern of sequential infections enables studies to investigate how
the effector and memory B cell responses generated in response to a secondary natural infection

differ from those induced during a primary infection.

In this study, we analyzed human B cell response at a single-cell level by generating and
characterizing monoclonal antibodies from sorted plasmablasts and memory B cells derived from
primary and secondary dengue infections. We find that B cell responses following primary
infection are dominated by low-affinity, poorly neutralizing antibodies with minimal somatic
hypermutation, whereas secondary infections induce a markedly enhanced response characterized
by higher affinity, broader, and more potently neutralizing antibodies. This maturation of the B
cell repertoire reinforces classical immunological paradigms of affinity maturation and highlights

the functional evolution of humoral immunity in natural viral infections.

2|Page



MR

IR HHAT § Fa@ A N-Hewr gfafrard s sifer Heardr §1 afhg ge ),
g & FIRNFT Jgdr § 3R reuhiicr TEEis-ad gHaHRT HIfEET 7 Fafea g
S g, f9eg colteHTsdEe $gl Sdr g1 ¥ vderer RAffiea gfarem vanasry st &
HoldaT gidl g, Toletel ThfAd ARy I 378 FIT QA g1 o WSFS o hITABIAT
H T 3UHIE o9 GAT de gt drell AANT o HIRAFET # gRafdd g sar g,
HTaTeT EaRT 38T AeTotetar & O & HHT fohT STt R oot 3R Ao Repfer wérarer
gfafehat 3caead X ohar &1 oo 3 S & MY F udr Ior & & Fa-add &
FIRNHTT Fg & gHFgHNT 3R AAY Reprer gfafshar sraeansit & oRafda gidr € 39
I e RAeed (MW3IR) o & R 8, f9ad aiawem gome 3w ade 3R
verrdl gfafshar? et # @are gl 81 faRise wfasat & ufc gfafsansit &1 seggfad
el T UG &TACT 3fefehell TTCRET &I Ueh Ugdle ¢, Sl HET &7 § &fgeh Hfa3caracs
CART HaTfold B &, S SIET3R & 3TcAIdr aRueradr &1 3R o ST §1 o7 Ageaqor
SRR & FTaele, AesAl & Wiehfde aR—Re HHAUH & aRTeT o Aot gfafshanit
w@rw,%%ﬁwﬁémwﬁwmﬁmmﬁqﬁrmeﬁﬁmaﬁgé
gl 3o SR H e HAS FicReTcAs FAM, Wisleds Fgarel AR IR-a) g arel
UIhideh HHAUT & SRIA fefehell YfRET & fAdE W A AdEfe ued Fal & fav

39T+ gl

SI] AR (DENV) #osal # Wishfdeh arlel WA & aRrel Tfaletr giafshansi
LA el & [T Teh HedaleT AlseT Bl #ARA S Mo &l 7, IR waifas &9
¥ Feaftrd o] i d@ersy (DENVI-4) Fg-aREeiRa gia &1 ari ¥Ry # &

3|Page



R T & T Te grafAE AT 30 AResY & fow Sewifoe 9foReT 3cdeed
T 8, Afehet 377 & v =gl fored fave dRIesY & @y Yef: Hhaor 1S g Sirar
€| 3eThiAT HHAUN & Tg Ui Ucol HEIAAT I g Sirdel H WEH &orall ¢ foh
cfacies Yiehfder HHAUT T FfAfhar # cdeet gerasiy 3R wfa & o gfafsware
grafAe HhA0T & NIt IRT gfafsansd & &8 e gidr g

3H A H, gHa WAfAw 3N Sfaciaer S GshAvll & gred Hi fHT 7T CellgHTsAES
AR ARG &t HRGET T Aelerelledel TEEE 3cdest Y 3N 3T fGRATAT Fedra
Uhol-PIAAT TAR T AT oF T Gidfhar &1 Aeewor fFar g7 aa § & graf@s
HHAUT & &G o Yol FTATHATIN H HA IMcAIT, =gAdH &fgeh HTd3caRacls & I,
HAGIR [ATSHT el arel TEET &1 9efed glaT §; Siafeh gfadiash HhA ITd
HTeHIdT, sar9es AR 31 afFaereh 7 & AHT Fia arer vdiarsr dr AAvar arelr
WWW@@?W@WW%I@W%&W@WW
AT IRTFIAT & AT TAETcHS TTAATA I goe HIch § 3R Irehids arald
HAUT H gAYl GTRET & FriicAs A & 3R Hd g

4|Page



