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Reviewer comments:

Reviewer #1

(Remarks to the Author)
Li et al investigated the role of miRNAs in regulating the early immune response of Aedes aegypti mosquitoes to dengue
virus infection. First, the differentially expressed miRNAs were determined in the midgut of mosquitoes in response to DENV
infection. Four miRNAs were consistently upregulated in their analysis. Further experiments showed the potential role of
miR-257-5p in the interaction by targeting the caspase gene CASP19. By inducing the miRNA, the target is suppressed,
leading to inhibition of apoptosis and therefore better replication of DENV. In searching for a viral component that induces
miR-275, they overexpressed NS1, a secreted non-structural protein, and DENV structural proteins separately. Only the NS1
protein led to the induction of miR-275. The authors showed that NS1 binds to the host pre-RNA processing factor, Prp19,
enhancing the processing of primary miR-275 to mature miR-275. Finally, they generated GM mosquitoes expressing a miR-
275 sponge to deplete the miRNA. These mosquitoes were more resistant to DENV replication due to their enhanced
apoptosis response in the absence of the miRNA. The manuscript is well-written, and the results support the conclusions. I
have listed only minor comments below.

The authors did not use blood from infected people with DENV infection. They mixed amplified DENV with sheep blood and
fed it to mosquitoes. Was there any NS1 protein present in the blood-virus mix? If yes, is it comparable to the amount of NS1
present in naturally-infected people’s blood? If there were no NS1, how was miR-275 induced? Unless the NS1 was present
in the DENV inoculum produced by C6/36 cells, in which the virus was amplified.

Line 35: In the absence of a licensed vaccine or an approved….
Line 79: As far as I know, there is no miRNA-specific sequencing, but small RNA sequencing, which also includes miRNAs.
So, I would change to “small RNA sequence (sRNA-Seq).
Line 90: 2k should be 1k.
Line 89-90: Is the data shown in Fig. 1f also shown in Extended Data Fig. 1k? Fig. 1 shows DENV levels when anta-275
injection was assessed, and Extended Data Fig. 1k shows the three miRNA antagomirs. Why is there a repeat here?
Lines 176 and 180: Avoid starting a sentence with “And”.
Line 180: vero should be Vero
Line 226: put Prp19 in brackets
Line 239 and 262: It is more correct to say miR-275-5p abundance rather than expression.
Line 275: Giving should be given.
Line 296: host’s immune responses
Line 301: a relatively weak immune response
Line 350: Prp19 may directly associate with….
Line 356: allowing the virus
Line 399: size-separated, and gels should be gel
Line 417: normalized should be normalizing
Line 423: promoter
Line 431: to feed on an infectious
Line 507: dissociated protein…
Line 765: ….indicated viral proteins…
Line 770-774: It appears that the descriptions for j and k should be swapped.
Line 836: correct the spelling of inhibiting.



Reviewer #2 

(Remarks to the Author) 
Host serum-derived flavivirus NS1 co-opts mosquito miRNA processing to suppress early immune defense. 
Yifei Li and collaborators present a thoroughly conducted study that offers new insights into how flaviviruses evade early
mosquito immune responses. The authors show that NS1 binds to the spliceosome-associated factor Prp19 to enhance the
maturation of miR-275-5p, which suppresses the caspase gene CASPS19, inhibits apoptosis, and promotes viral
replication. These findings not only clarify a previously unknown mechanism of early immune suppression in mosquitoes but
also suggest potential applications, demonstrated by engineered miR-275 sponge mosquitoes that display increased
resistance to flavivirus infection. 
General comments 
•In Fig. 1b (miRNA-seq), miR-275-5p appears most elevated at 6 h, while Fig. 1c (qRT-PCR time course) suggests a peak at
2 h. Could the authors explain these differences? 

•In figure 3 (I,m), do the authors detect NS1 in the mosquito midgut? It would be helpful to show that NS1 is ingested and
present in the midguts, as demonstrated for the cell lines. 
The manuscript suggests that NS1 in dengue patient serum acts as the biological trigger for miR-275-5p maturation, which
leads to CASPS19 suppression and enhanced viral replication. However, it does not include experiments using clinical
serum, such as NS1-positive versus immunodepleted serum with reconstitution. Please clearly acknowledge this limitation
and mention that, although direct validation with patient samples is not provided here, the data with recombinant NS1
support this mechanism. 
Please clarify how the viral stocks were prepared: were infections performed with crude C6/36 supernatants or with virions
purified by ultracentrifugation or sucrose gradient? Because NS1 is central to the study, it’s important to show that the
inoculum was free of soluble NS1. Although the purification method does not appear to affect the reported results, please
document the approach used, and if possible, it would be good to include evidence (e.g., NS1 ELISA or Western blot)
confirming that the virus used was NS1-free. 
In general, the paper shows evidence of NS1's role in the maturation of miR-275-5p and its impact on viral infection in cell
lines and mosquitoes, presenting a novel approach to understanding NS1's role in mosquitoes that has not been extensively
studied 

Reviewer #3 

(Remarks to the Author) 
Li et al present conceptually novel study that uncovers a cross-host immune evasion mechanism where vertebrate-derived
NS1 protein modulates mosquito miRNA processing to suppress apoptosis and facilitate early flavivirus infection. The
integration of mechanistic insights with a translational angle (miRNA sponge mosquitoes) makes this work highly impactful
for both vector biology and arbovirus control. 
However, the following comments are essential to address because they clarify the validity of differential expression results,
ensure accurate interpretation of miRNA strand functionality, and rule out alternative explanations such as indirect splicing
effects or off-target phenotypes. 

1) miRNA-seq experimental design & statistics 

Small RNA libraries are described from pooled midguts (n=30) at each time point, but the manuscript does not state
biological replicate libraries per condition. Volcano plots imply statistical testing; however, without biological replication at
the library level (not just pooling), DE calls are not reliable. Provide the number of independent libraries per condition, the
differential expression framework (e.g., edgeR/DESeq2), and raw/normalized counts. 
Also, Methods state that gene expression was quantified using FPKM, which is inappropriate for miRNA/sRNA (no “length
effect” to correct) Please re-analyze or re-describe the normalization and DE testing accordingly. 
Validation of miR-275 processing 
The conclusion that NS1–Prp19 promotes pri-miR-275 processing into mature miR-275-5p is based primarily on qPCR
measurements of pri- and mature miRNA levels. Orthogonal approach is important robustly support the proposed
mechanism, the authors should include small RNA Northern blotting to visualize the accumulation or depletion of pri-, pre-,
and mature miR-275 species. 

2) Strand selection and functional implications of miR"275 processing 

The manuscript focuses on miR"275"5p, which is the passenger strand of the miR"275 duplex
https://www.mirbase.org/hairpin/MI0013434. according to miRBase (MI0013434) and small RNA sequencing data,
miR"275"3p is the dominant mature strand in Aedes aegypti. Previous studies demonstrated the importance of miR"275 in
blood digestion, gut physiology, and reproduction (e.g., Bryant et al., PNAS 2010, PMID: 21115818; Ling et al., PLOS
Genetics 2017, PMID: 28787446). Although these studies, as far as I can see, not specified the arm, but likely targeted the
abundant 3p strand. These studies demonstrated that miR"275 depletion causes severe defects in blood digestion, fluid
excretion, and egg development, and identified SERCA as a direct target critical for gut homeostasis and actin cytoskeleton
organization. 
If NS1–Prp19 accelerates pri"miR"275 cropping, both 5p and 3p strands should increase proportionally. The manuscript
does not report miR"275"3p levels under NS1 treatment or Prp19 knockdown. Given that 3p is the dominant and historically



functional strand, some of the observed phenotypes (e.g., altered apoptosis or midgut physiology) could be partially or
largely mediated by 3p rather than 5p. Thus, the author need to consider these addition: 
• Measure miR 275 3p levels in the same experimental conditions (±NS1, ±Prp19 knockdown, ±Drosha/Pasha knockdown). 
• Test whether miR 275 3p antagomir affects viral replication or apoptosis, alone or in combination with 5p inhibition. 
• Discuss how much of the observed phenotype could be explained by 3p based on prior literature (e.g., SERCA regulation
and gut physiology). 

3) Specificity of Prp19 effect on miRNA processing 

The authors propose that NS1 recruits Prp19 to facilitate pri-miR-275 processing via its WD40 domain, without invoking
splicing per se. However, Prp19 is a core spliceosome-associated factor with broad roles in RNA processing. If its function
here is independent of canonical splicing and acts through direct pri-miRNA binding, this raises two issues: 
Why is the effect restricted to miR-275-5p? One would expect a general enhancement of multiple miRNAs if Prp19 broadly
promotes Microprocessor activity. The manuscript does not report global miRNA profiling under Prp19 knockdown or NS1
treatment to address this. 
The observed effect could be indirect, resulting from altered splicing of the pri-miR-275 host transcript or nearby cryptic
splice sites, rather than direct Microprocessor facilitation. 
Suggested experiments/analyses: 
Perform small RNA-seq or qPCR panel after Prp19 knockdown ± NS1 to assess whether other miRNAs are affected. 
Map pri-miR-275 genomic context and analyze splicing patterns (RNA-seq or RT-PCR) to rule out alternative/cryptic splicing
as the cause of pri-miR-275 depletion. 

4)Fitness and off-target effects of the miR 275 sponge line 

The engineered mosquitoes expressing a miR 275 5p sponge show strong antiviral phenotypes, but the manuscript does
not report detailed assessment of fitness traits (e.g., survival, fecundity, blood meal size, midgut physiology) or off-target
effects on other miRNAs. 

Version 1: 

Reviewer comments: 

Reviewer #1 

(Remarks to the Author) 
The authors have sufficiently addressed all my comments. 

Reviewer #2 

(Remarks to the Author) 
The authors have responded to all my comments and clarified the points I raised in my review. 

Reviewer #3 

(Remarks to the Author) 
The authors have satisfactorily addressed the scientific issues raised. However, I note that some of the additional
experiments described in the rebuttal (such as the Northern blot and miR"275"3p analyses) are not currently included in the
manuscript or Supplementary Information, and I recommend that they be added to the Supplementary Information. 
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FQ^ecSbY`d7 G=HFFK*/2*3-020*L

LYd\U7 B_cd cUbe]*TUbYfUT V\QfYfYbec GK. S_*_`dc ]_caeYd_ ]YJG; `b_SUccY^W d_

ce``bUcc UQb\i Y]]e^U TUVU^cU

PW e[`UWdW^k fZS`] fZW dWh[WiWde Xad fZW[d fZagYZfXg^ WhS^gSf[a` S`V Ua`efdgUf[hW XWWVTSU])

iZ[UZ ZShW egTefS`f[S^^k [_bdahWV fZW U^Sd[fk S`V cgS^[fk aX agd _S`geUd[bf+ D` dWeba`eW) iW

ZShW USdWXg^^k dWh[eWV fZW _S`geUd[bf S`V Ua`VgUfWV SVV[f[a`S^ WjbWd[_W`fe Se egYYWefWV+

=W^ai) iW bdah[VW S VWfS[^WV ba[`f*Tk*ba[`f dWeba`eW) i[fZ fZW dWh[WiWde% Ua__W`fe eZai`

[` R_\T S`V agd dWb^[We [` b^S[` fWjf+

JUfYUgUbcq =_]]U^dc7

JUfYUgUb $. 'JU]Qb[c d_ dXU ;edX_b(7

EY Ud Q\ Y^fUcdYWQdUT dXU b_\U _V ]YJG;c Y^ bUWe\QdY^W dXU UQb\i Y]]e^U bUc`_^cU _V

;UTUc QUWi`dY ]_caeYd_Uc d_ TU^WeU fYbec Y^VUSdY_^+ @Ybcd) dXU TYVVUbU^dYQ\\i Uh`bUccUT

]YJG;c gUbU TUdUb]Y^UT Y^ dXU ]YTWed _V ]_caeYd_Uc Y^ bUc`_^cU d_ >?GN Y^VUSdY_^+

@_eb ]YJG;c gUbU S_^cYcdU^d\i e`bUWe\QdUT Y^ dXUYb Q^Q\icYc+ @ebdXUb Uh`UbY]U^dc

cX_gUT dXU `_dU^dYQ\ b_\U _V ]YJ*/24*2` Y^ dXU Y^dUbQSdY_^ Ri dQbWUdY^W dXU SQc`QcU WU^U

=;KI.6+ <i Y^TeSY^W dXU ]YJG;) dXU dQbWUd Yc ce``bUccUT) \UQTY^W d_ Y^XYRYdY_^ _V

Q`_`d_cYc Q^T dXUbUV_bU RUddUb bU`\YSQdY_^ _V >?GN+ C^ cUQbSXY^W V_b Q fYbQ\ S_]`_^U^d

dXQd Y^TeSUc ]YJ*/42) dXUi _fUbUh`bUccUT GK.) Q cUSbUdUT ^_^*cdbeSdebQ\ `b_dUY^) Q^T

>?GN cdbeSdebQ\ `b_dUY^c cU`QbQdU\i+ H^\i dXU GK. `b_dUY^ \UT d_ dXU Y^TeSdY_^ _V ]YJ*

/42+ LXU QedX_bc cX_gUT dXQd GK. RY^Tc d_ dXU X_cd `bU*JG; `b_SUccY^W VQSd_b) Ib`.6)

U^XQ^SY^W dXU `b_SUccY^W _V `bY]Qbi ]YJ*/42 d_ ]QdebU ]YJ*/42+ @Y^Q\\i) dXUi

WU^UbQdUT AF ]_caeYd_Uc Uh`bUccY^W Q ]YJ*/42 c`_^WU d_ TU`\UdU dXU ]YJG;+ LXUcU

]_caeYd_Uc gUbU ]_bU bUcYcdQ^d d_ >?GN bU`\YSQdY_^ TeU d_ dXUYb U^XQ^SUT Q`_`d_cYc

bUc`_^cU Y^ dXU QRcU^SU _V dXU ]YJG;+ LXU ]Q^ecSbY`d Yc gU\\*gbYddU^) Q^T dXU bUce\dc

ce``_bd dXU S_^S\ecY_^c+

KWeba`eW7 PW YdWSf^k SbbdWU[SfW fZW KWh[WiWd Xad fZW XShadST^W Ua__W`fe

C XQfU \YcdUT _^\i ]Y^_b S_]]U^dc RU\_g+

LXU QedX_bc TYT ^_d ecU R\__T Vb_] Y^VUSdUT `U_`\U gYdX >?GN Y^VUSdY_^+ LXUi ]YhUT

Q]`\YVYUT >?GN gYdX cXUU` R\__T Q^T VUT Yd d_ ]_caeYd_Uc+ OQc dXUbU Q^i GK. `b_dUY^

`bUcU^d Y^ dXU R\__T*fYbec ]Yh: CV iUc) Yc Yd S_]`QbQR\U d_ dXU Q]_e^d _V GK. `bUcU^d Y^

^QdebQ\\i*Y^VUSdUT `U_`\Uqc R\__T: CV dXUbU gUbU ^_ GK.) X_g gQc ]YJ*/42 Y^TeSUT:

M^\Ucc dXU GK. gQc `bUcU^d Y^ dXU >?GN Y^_Se\e] `b_TeSUT Ri =3,03 SU\\c) Y^ gXYSX



dXU fYbec gQc Q]`\YVYUT+

KWeba`eW7 PW fZS`] fZW dWh[WiWd Xad fZ[e [_badfS`f S`V [`e[YZfXg^ Ua__W`f dWYSdV[`Y fZW

bZke[a^aY[US^ dW^WhS`UW aX _aecg[fa [`XWUf[a` _aVW^+ PW Xg^^k SYdWW fZSf fZW geW aX T^aaV

Xda_ ?@GO*[`XWUfWV bSf[W`fe iag^V dWbdWeW`f fZW _aef [VWS^ bZke[a^aY[US^ Ua`V[f[a`+

CaiWhWd) VgW fa T[aeSXWfk dWefd[Uf[a`e S`V fZW V[XX[Ug^fk [` aTfS[`[`Y egXX[U[W`f S`V

efS`VSdV[lWV h[dW_[U Zg_S` T^aaV) iW W_b^akWV S i[VW^k geWV Sdf[X[U[S^ T^aaV*XWWV[`Y

ekefW_ ge[`Y UW^^ Ug^fgdWsVWd[hWV h[dge) iZ[UZ [e efS`VSdV bdSUf[UW [` hWUfad Ua_bWfW`UW

efgV[We &IFD?7 /423//20'

Ma V[dWUf^k SVVdWee fZW dWh[WiWdwe ebWU[X[U Ua`UWd`e dWYSdV[`Y GL.7

.' IdWeW`UW aX GL. [` fZW [`XWUf[age T^aaV _WS^7 MZW dWh[WiWdwe [`XWdW`UW [e UaddWUf+ MZW

?@GO/ geWV [` agd WjbWd[_W`fe iSe S_b^[X[WV [` >3,03 UW^^e) S`V GL. iSe bdWeW`f [` fZW

h[dS^ [`aUg^g_+ PW ZShW `ai V[dWUf^k Ua`X[d_WV fZW bdWeW`UW aX GL. [` fZW h[dge

bdWbSdSf[a` Tk PWefWd` T^af S`S^ke[e ge[`Y S`f[TaV[We SYS[`ef ?@GO/ @ bdafW[` S`V GL.

&eWW dWh[eWV X[YgdW S`V ^WYW`V TW^ai'+ PW ZShW cgS`f[X[WV ea^gT^W GL. [` fZW h[dge

bdWbSdSf[a` geWV Xad [`XWUf[age T^aaV _WS^e Tk @EDL< S`V _WSegdWV S Ua`UW`fdSf[a` aX

n..00+11 `Y,_E &Lgbb^W_W`fSdk A[Y+ 1Z'+ GafST^k) fZ[e ^WhW^ XS^^e i[fZ[` fZW dS`YW

dWbadfWV [` VW`YgW bSf[W`f eWdS &4-�.2)--- `Y,_E') egbbadf[`Y fZW bZke[a^aY[US^ dW^WhS`UW

aX GL. ^WhW^e [` agd WjbWd[_W`fS^ ekefW_+ MZWeW dWeg^fe VW_a`efdSfW fZSf GL. iSe [`VWWV

S Ua_ba`W`f aX fZW [`XWUf[age T^aaV _WS^ XWV fa _aecg[faWe+

PWefWd` T^af S`S^ke[e aX ?@GO/ h[d[a` Ua_ba`W`fe+

>3,03 UW^^e iWdW W[fZWd `a`*[`XWUfWV &LgbWd`SfS`f' ad [`XWUfWV i[fZ ?@GO/ &?@GO/

[`aUg^g_'+ O[dS^ bSdf[U^We [` fZW egbWd`SfS`f iWdW bW^^WfWV S`V S`S^klWV+ MZW T^af iSe bdaTWV

i[fZ S`f[TaV[We SYS[`ef fZW ?@GO/ W`hW^abW bdafW[` &@) BW`WMWj BMQ./4/44' S`V `a`*

efdgUfgdS^ bdafW[` . &GL.) <TUS_ ST1.3/0'+

/' JgS`f[X[USf[a` S`V bZke[a^aY[US^ dW^WhS`UW aX GL. ^WhW^e7 PW XgdfZWd cgS`f[X[WV fZW

Ua`UW`fdSf[a` aX GL. [` agd [`XWUf[age T^aaV _WS^ ge[`Y S Ua__WdU[S^ ?@GO GL.



@EDL< ][f &<d[Ya <KB5.024'+ MZW _WSegdWV GL. Ua`UW`fdSf[a` [` fZW g`V[^gfWV h[dS^

efaU] iSe Sbbdaj[_SfW^k ..00+11 `Y,_E+ &eWW dWh[eWV X[YgdW S`V ^WYW`V TW^ai'

?WfWd_[`Sf[a` aX ?@GO/ GL. Ua`UW`fdSf[a` Tk @EDL<+

LfS`VSdV UgdhW Xad GL. bdafW[` cgS`f[X[USf[a`+ <TeadTS`UW &H?12-' [e b^affWV SYS[`ef fZW

]`ai` Ua`UW`fdSf[a`e aX dWUa_T[`S`f GL. bdafW[` efS`VSdVe+ MZW VSfS iWdW X[ffWV i[fZ ^[`WSd

dWYdWee[a` &K~:-+666'+ MZW dWV S`V T^gW SefWd[e]e [`V[USfW fZW STeadTS`UW dWSV[`Ye aX fZW .--*

Xa^V S`V .-*Xa^V V[^gfWV h[dge [`aUg^g_) dWebWUf[hW^k+ MZW GL. Ua`UW`fdSf[a` [` fZW g`V[^gfWV

efaU]) US^Ug^SfWV Xda_ fZW UgdhW) iSe ..00+11 `Y,_E+

D_badfS`f^k) fZ[e Ua`UW`fdSf[a` XS^^e iW^^ i[fZ[` fZW dS`YW dWbadfWV Xad `SfgdS^^k [`XWUfWV

VW`YgW bSf[W`fe) [` iZa_ U[dUg^Sf[`Y GL. Ua`UW`fdSf[a`e ebS` Xda_ n4- fa .2)--- `Y,_E)

bSdf[Ug^Sd^k Vgd[`Y _aVWdSfW fa eWhWdW [`XWUf[a` &IFD?7 .-365662'+ MZWdWXadW) fZW GL.

Ua`UW`fdSf[a` [` agd WjbWd[_W`fS^ ekefW_ [e bZke[a^aY[US^^k dW^WhS`f S`V Ua_bSdST^W fa ^WhW^e

aTeWdhWV [` _aVWdSfW fa eWhWdW Zg_S` [`XWUf[a`e+

0' D_b^[USf[a` Xad _[K*/42 [`VgUf[a`7 MZW bdWeW`UW aX GL. Sf bZke[a^aY[US^^k dW^WhS`f

Ua`UW`fdSf[a`e [` fZW [`XWUf[age T^aaV _WS^ bdah[VWe S V[dWUf S`V b^Sge[T^W Wjb^S`Sf[a` Xad

fZW aTeWdhWV [`VgUf[a` aX _[K*/42*2b [` _aecg[faWe+ MZWeW VSfS egbbadf agd Ua`U^ge[a`

fZSf GL.) S ]Wk h[dS^ XSUfad STg`VS`f^k bdWeW`f Vgd[`Y `SfgdS^ [`XWUf[a`) US` SUf Se S`

gbefdWS_ fd[YYWd aX fZW Zaef _[KG< dWeba`eW VWeUd[TWV [` fZ[e efgVk+

EY^U 027 C^ dXU QRcU^SU _V Q \YSU^cUT fQSSY^U _b Q^ Q``b_fUTm+

KWeba`eW7 PW fZS`] fZW dWh[WiWd Xad fZ[e egYYWef[a`+ MZ[e eW`fW`UW ZSe TWW` dWh[eWV Xad

U^Sd[fk Se Xa^^aie7 uD` fZW STeW`UW aX S ^[UW`eWV hSUU[`W ad S` SbbdahWV S`f[h[dS^ VdgY) hWUfad

Ua`fda^ dW_S[`e fZW Uad`Wdefa`W aX UgddW`f bdWhW`f[a` WXXadfe+v

EY^U 467 ;c VQb Qc C [^_g) dXUbU Yc ^_ ]YJG;*c`USYVYS cUaeU^SY^W) Red c]Q\\ JG;

cUaeU^SY^W) gXYSX Q\c_ Y^S\eTUc ]YJG;c+ K_) C g_e\T SXQ^WU d_ c]Q\\ JG; cUaeU^SU

'cJG;*KUa(+



KWeba`eW7 PW fZS`] fZW dWh[WiWd Xad fZW UaddWUf[a`+ MZ[e eW`fW`UW ZSe TWW` dWh[eWV Se

Xa^^aie7 uiW bWdXad_WV eKG< eWcgW`U[`Y &eKG<*eWc' fa bdaX[^W fZW _[KG< fdS`eUd[bfa_W

[` fZW _[VYgfe aX XW_S^W Ae. aegypti Sf /) 3) S`V /1 Z SXfWd [`YWef[a` aX S ?@GO/*[`XWUfWV

T^aaV _WS^+v

EY^U 6-7 /[ cX_e\T RU .[+

KWeba`eW7 PW fZS`] fZW dWh[WiWd Xad ba[`f[`Y fZ[e agf+ MZ[e eW`fW`UW ZSe TWW` UaddWUfWV Se

Xa^^aie7 uPW `Wjf WjS_[`WV fZW in vivo dW^WhS`UW aX fZWeW X[`V[`Ye Tk [`\WUf[`Y XW_S^W

_aecg[faWe i[fZ S`fSYa_[de SYS[`ef _[K*/42*2b ad _[K*4.*2b Xa^^aiWV Tk ?@GO/ [`XWUf[a`

&A[Y+ .W'+v

EY^U 56*6-7 Cc dXU TQdQ cX_g^ Y^ @YW+ .V Q\c_ cX_g^ Y^ ?hdU^TUT >QdQ @YW+ .[: @YW+ .

cX_gc >?GN \UfU\c gXU^ Q^dQ*/42 Y^ZUSdY_^ gQc QccUccUT) Q^T ?hdU^TUT >QdQ @YW+ .[

cX_gc dXU dXbUU ]YJG; Q^dQW_]Ybc+ OXi Yc dXUbU Q bU`UQd XUbU:

KWeba`eW7 PW fZS`] fZW dWh[WiWd Xad ba[`f[`Y agf fZ[e Vgb^[USf[a`+ MZW dWh[WiWd [e d[YZf+ MZW

?@GO ^WhW^ VSfS Xad fZW S`f[*_[K*/42 Ydagb iSe [`SVhWdfW`f^k eZai` [` TafZ A[Y+ .X S`V fZW

@jfW`VWV ?SfS A[Y+ .]+ PW ZShW UaddWUfWV fZ[e [` fZW dWh[eWV _S`geUd[bf+ MZW VSfS SdW `ai

g`[cgW^k bdWeW`fWV [` A[Y+ .VsW) S`V fZW dWVg`VS`f bS`W^ &@jfW`VWV ?SfS A[Y+ .]' ZSe TWW`

dW_ahWV) S`V fZW @jfW`VWV ?SfS ZSe TWW` gbVSfWV SUUadV[`Y^k+

EY^Uc .43 Q^T .5-7 ;f_YT cdQbdY^W Q cU^dU^SU gYdX o;^Tp+

KWeba`eW7 MZW u<`Vv ZSe TWW` VW^WfWV+

EY^U .5-7 fUb_ cX_e\T RU NUb_

KWeba`eW7 PW fZS`] fZW dWh[WiWd Xad fZW UaddWUf[a`+

EY^U //37 `ed Ib`.6 Y^ RbQS[Udc

KWeba`eW7 MZ[e eW`fW`UW ZSe TWW` dWh[eWV Se Xa^^aie7 uGL. T[`Ve fa fZW Zaef bdW*KG<

bdaUWee[`Y XSUfad .6 &Idb.6'v

EY^U /06 Q^T /3/7 Cd Yc ]_bU S_bbUSd d_ cQi ]YJ*/42*2` QRe^TQ^SU bQdXUb dXQ^

Uh`bUccY_^+

KWeba`eW7 uWjbdWee[a`v ZSe TWW` UZS`YWV fa uSTg`VS`UWv+



EY^U /427 AYfY^W cX_e\T RU WYfU^+

KWeba`eW7 uB[h[`Yv ZSe TWW` UZS`YWV fa uB[hW`v+

EY^U /637 X_cdqc Y]]e^U bUc`_^cUc

KWeba`eW7 PW fZS`] fZW dWh[WiWd Xad fZ[e egYYWef[a`+ MZ[e eW`fW`UW ZSe TWW` dWh[eWV Se

Xa^^aie7 uMa WefST^[eZ [`XWUf[a` S`V dWb^[USfW) h[dgeWe _gef Uag`fWdSUf fZW[d Zaefwe [__g`W

dWeba`eWe+v

EY^U 0-.7 Q bU\QdYfU\i gUQ[ Y]]e^U bUc`_^cU

KWeba`eW7 PW fZS`] fZW dWh[WiWd Xad fZ[e egYYWef[a`+ MZ[e eW`fW`UW ZSe TWW` dWh[eWV Se

Xa^^aie7 u?@GO W^[U[fe S dW^Sf[hW^k iWS] [__g`W dWeba`eW Ua_bSdWV fa TSUfWd[S^

bSfZaYW`e+v

EY^U 02-7 Ib`.6 ]Qi TYbUSd\i Qcc_SYQdU gYdXm+

KWeba`eW7 PW fZS`] fZW dWh[WiWd Xad fZ[e egYYWef[a`+ MZ[e eW`fW`UW ZSe TWW` dWh[eWV Se

Xa^^aie7 uIdb.6 _Sk V[dWUf^k SeeaU[SfW i[fZ bd[*_[K*/42 fZdagYZ [fe P?1- dWbWSf Va_S[`

S`V XSU[^[fSfWe [fe bdaUWee[`Y [`fa _SfgdW _[K*/42*2b+v

EY^U 0237 Q\\_gY^W dXU fYbec

KWeba`eW7 PW fZS`] fZW dWh[WiWd Xad fZ[e egYYWef[a`+ MZ[e eW`fW`UW ZSe TWW` dWh[eWV Se

Xa^^aie7 ur[` fZ[e iSk S^^ai[`Y fZW h[dge fa WhSVW WSd^k S`f[h[dS^ dWeba`eWe S`V WefST^[eZ

[`XWUf[a`+v

EY^U 0667 cYjU*cU`QbQdUT) Q^T WU\c cX_e\T RU WU\

KWeba`eW7 PW fZS`] fZW dWh[WiWd Xad fZ[e UaddWUf[a`+ MZ[e eW`fW`UW ZSe TWW` dWh[eWV Se

Xa^^aie7 uMZW I>K S_b^[Ua`e iWdW e[lW*eWbSdSfWV a` S 3$ GahWj M=@ I<B@ YW^ fa W`d[UZ

Xad eKG<+v

EY^U 1.47 ^_b]Q\YjUT cX_e\T RU ^_b]Q\YjY^W



KWeba`eW7 >addWUfWV+ MZW eW`fW`UW ZSe TWW` dWh[eWV Se Xa^^aie7 u<^^ dWSUf[a`e iWdW dg` [`

fd[b^[USfW) S`V dW^Sf[hW WjbdWee[a` ^WhW^e iWdW US^Ug^SfWV Tk `ad_S^[l[`Y fa <Uf[` Xad _KG<e

S`V N3 Xad _[KG<e+v

EY^U 1/07 `b_]_dUb

KWeba`eW7 PW fZS`] fZW dWh[WiWd Xad fZW UaddWUf[a`+ ubda_afadv ZSe TWW` UaddWUfWV fa

ubda_afWdv+v

EY^U 10.7 d_ VUUT _^ Q^ Y^VUSdY_ec

KWeba`eW7 “MZW _aecg[faWe iWdW fZW` S^^aiWV fa XWWV S` [`XWUf[age T^aaV _WS^v ZSe TWW`

UZS`YWV fa uMZW _aecg[faWe iWdW fZW` S^^aiWV fa XWWV a` S` [`XWUf[age T^aaV _WS^rv

EY^U 2-47 TYcc_SYQdUT `b_dUY^m

KWeba`eW7 uMZW V[eeaU[SfW bdafW[`v ZSe TWW` UZS`YWV fa uMZW V[eeaU[SfWV bdafW[`rv+

EY^U 4327 m+Y^TYSQdUT fYbQ\ `b_dUY^cm

KWeba`eW7 u[`V[USfWV fZW h[dS^ bdafW[`ev ZSe TWW` UZS`YWV fa u[`V[USfWV h[dS^ bdafW[`ev+

EY^U 44-*4417 Cd Q``UQbc dXQd dXU TUcSbY`dY_^c V_b Z Q^T [ cX_e\T RU cgQ``UT+

KWeba`eW7 PW fZS`] fZW dWh[WiWd Xad ba[`f[`Y fZ[e agf+ MZW ad[Y[`S^ A[Y 0\ S`V 0] ZShW TWW`

dW^aUSfWV Lgbb^W_W`fS^ A[Y+ 1U S`V 1V) dWebWUf[hW^k) S`V iW ZShW UaddWUfWV fZW UaddWeba`V[`Y

^WYW`Ve Tk eiSbb[`Y fZW VWeUd[bf[a`e Xad bS`W^e U S`V V SUUadV[`Y^k+

EY^U 5037 S_bbUSd dXU c`U\\Y^W _V Y^XYRYdY^W+

KWeba`eW7 u[`ZT[f[`Yv ZSe TWW` UaddWUfWV fa u[`Z[T[f[`Yv+

JUfYUgUb $/ 'JU]Qb[c d_ dXU ;edX_b(7

PYVUY EY Q^T S_\\QR_bQd_bc `bUcU^d Q dX_b_eWX\i S_^TeSdUT cdeTi dXQd _VVUbc ^Ug Y^cYWXdc

Y^d_ X_g V\QfYfYbecUc UfQTU UQb\i ]_caeYd_ Y]]e^U bUc`_^cUc+ LXU QedX_bc cX_g dXQd



GK. RY^Tc d_ dXU c`\YSU_c_]U*Qcc_SYQdUT VQSd_b Ib`.6 d_ U^XQ^SU dXU ]QdebQdY_^ _V

]YJ*/42*2`) gXYSX ce``bUccUc dXU SQc`QcU WU^U =;KIK.6) Y^XYRYdc Q`_`d_cYc) Q^T

`b_]_dUc fYbQ\ bU`\YSQdY_^+ LXUcU VY^TY^Wc ^_d _^\i S\QbYVi Q `bUfY_ec\i e^[^_g^

]USXQ^Yc] _V UQb\i Y]]e^U ce``bUccY_^ Y^ ]_caeYd_Uc Red Q\c_ ceWWUcd `_dU^dYQ\

Q``\YSQdY_^c) TU]_^cdbQdUT Ri U^WY^UUbUT ]YJ*/42 c`_^WU ]_caeYd_Uc dXQd TYc`\Qi

Y^SbUQcUT bUcYcdQ^SU d_ V\QfYfYbec Y^VUSdY_^+

KWeba`eW7 PW YdWSf^k SbbdWU[SfW fZW KWh[WiWd Xad fZW XShadST^W Ua__W`fe+

AU^UbQ\ S_]]U^dc

C^ @YW+ .R ']YJG;*cUa() ]YJ*/42*2` Q``UQbc ]_cd U\UfQdUT Qd 3 X) gXY\U @YW+ .S 'aJL*

I=J dY]U S_ebcU( ceWWUcdc Q `UQ[ Qd / X+ =_e\T dXU QedX_bc Uh`\QY^ dXUcU TYVVUbU^SUc:

KWeba`eW7 PW iag^V ^[]W fa U^Sd[Xk fZSf fZWdW [e `a V[eUdWbS`Uk TWfiWW` fZW _[KG<*eWc S`V

cKM*I>K VSfSeWfe dWYSdV[`Y _[K*/42*2b [`VgUf[a` ][`Wf[Ue+ MZW bS`W^ eZai` [` fZW ad[Y[`S^

A[Y+ .T [e S ha^US`a b^af eZai[`Y fZW efSf[ef[US^ e[Y`[X[US`UW &s^aY.- &b*hS^gW') k*Sj[e' hWdege

fZW _SY`[fgVW aX UZS`YW &^aY/&Xa^V*UZS`YW') j*Sj[e' Xad S^^ VWfWUfWV _[KG<e Sf S e[`Y^W f[_W

ba[`f+ MZW bae[f[a` aX fZW _[K*/42*2b Vaf [` fZ[e b^af [`V[USfWe fZSf Sf 3 Zb[) [f [e a`W aX fZW

_aef e[Y`[X[US`f^k gbdWYg^SfWV _[KG<e i[fZ S Z[YZ Xa^V*UZS`YW dW^Sf[hW fa fZW Ua`fda^ Sf fZSf

ebWU[X[U f[_W ba[`f+ Df VaWe `af V[eb^Sk fW_badS^ WjbdWee[a` Vk`S_[Ue S`V fZWdWXadW eZag^V

`af TW V[dWUf^k Ua_bSdWV fa fZW fW_badS^ ][`Wf[Ue eZai` [` A[Y+ .U &cKM*I>K'+

D` Ua`fdSef) A[Y+ .U eZaie S f[_W*UagdeW S`S^ke[e Tk cKM*I>K) iZ[UZ U^WSd^k VW_a`efdSfWe

fZSf _[K*/42*2b WjbdWee[a` bWS]e Sf / Zb[ S`V VWU^[`We fZWdWSXfWd+ MZ[e bSffWd` [e Ua`e[efW`f

i[fZ fZW `ad_S^[lWV dWSV Uag`fe Xda_ fZW eKG<*eWc VSfS &A[Y+ .T') iZ[UZ S^ea eZai fZW

Z[YZWef STg`VS`UW Sf / Zb[) i[fZ a`^k S _aVWef VWUdWSeW Sf 3 Zb[ &eWW dWh[eWV X[YgdW S`V

^WYW`V TW^ai'+ MZge) TafZ VSfSeWfe Ua`e[efW`f^k [`V[USfW S bWS] [`VgUf[a` aX _[K*/42*2b Sf /

Zb[+



MW_badS^ WjbdWee[a` bdaX[^W aX SSW*_[K*/42*2b SXfWd ?@GO/ [`XWUf[a`+

Faecg[faWe iWdW [`XWUfWV i[fZ ?@GO/ S`V eKG< eWcgW`U[`Y iSe Ua`VgUfWV Sf fZW [`V[USfWV

f[_W ba[`fe+ MZW ^[`W YdSbZ eZaie _WS` `ad_S^[lWV SSW*_[K*/42*2b STg`VS`UW SUdaee fZdWW

T[a^aY[US^ dWb^[USfWe+ SSW*_[K*/42*2b [e dSb[V^k [`VgUWV) dWSUZ[`Y S _Sj[_g_ Sf / Zb[)

Xa^^aiWV Tk S YdSVgS^ VWU^[`W Sf ^SfWd f[_W ba[`fe+

C^ VYWebU 0 'C)]() T_ dXU QedX_bc TUdUSd GK. Y^ dXU ]_caeYd_ ]YTWed: Cd g_e\T RU XU\`Ve\

d_ cX_g dXQd GK. Yc Y^WUcdUT Q^T `bUcU^d Y^ dXU ]YTWedc) Qc TU]_^cdbQdUT V_b dXU SU\\

\Y^Uc+

KWeba`eW: We thank the reviewer for this suggestion. As suggested, we performed 

immunofluorescence (IF) staining to detect DENV NS1 protein in mosquito midguts 

following infectious blood feeding (see figure below). The new data show robust NS1 signals 

localized in the midgut epithelium of infected mosquitoes at 2 hours post-infection (hpi), 

whereas no signal was detected in mock-fed controls. These results provide direct visual 

evidence that NS1 is ingested with the blood meal and is present at the initial site of viral 

infection in the mosquito, supporting the physiological relevance of the NS1-mediated 

mechanism proposed in this study. 

?WfWUf[a` aX ?@GO GL. bdafW[` [` fZW _aecg[fa _[VYgf SXfWd [`XWUf[age T^aaV XWWV[`Y+

Faecg[faWe iWdW XWV i[fZ W[fZWd ?@GO/*Ua`fS[`[`Y T^aaV &D`XWUfWV' ad h[dge*XdWW T^aaV

&FaU]'+ F[VYgfe iWdW V[eeWUfWV Sf / Z baef*XWWV[`Y S`V egT\WUfWV fa [__g`aX^gadWeUW`UW

efS[`[`Y+ GgU^W[ iWdW Uag`fWdefS[`WV i[fZ ?<ID &T^gW') S`V ?@GO/ GL. iSe VWfWUfWV ge[`Y

S` S`f[*GL. S`f[TaVk &kW^^ai'+ LUS^W TSd) .- q_+

LXU ]Q^ecSbY`d ceWWUcdc dXQd GK. Y^ TU^WeU `QdYU^d cUbe] QSdc Qc dXU RY_\_WYSQ\ dbYWWUb

V_b ]YJ*/42*2` ]QdebQdY_^) gXYSX \UQTc d_ =;KIK.6 ce``bUccY_^ Q^T U^XQ^SUT fYbQ\

bU`\YSQdY_^+ B_gUfUb) Yd T_Uc ^_d Y^S\eTU Uh`UbY]U^dc ecY^W S\Y^YSQ\ cUbe]) ceSX Qc GK.*



`_cYdYfU fUbcec Y]]e^_TU`\UdUT cUbe] gYdX bUS_^cdYdedY_^+ I\UQcU S\UQb\i QS[^_g\UTWU

dXYc \Y]YdQdY_^ Q^T ]U^dY_^ dXQd) Q\dX_eWX TYbUSd fQ\YTQdY_^ gYdX `QdYU^d cQ]`\Uc Yc ^_d

`b_fYTUT XUbU) dXU TQdQ gYdX bUS_]RY^Q^d GK. ce``_bd dXYc ]USXQ^Yc]+

I\UQcU S\QbYVi X_g dXU fYbQ\ cd_S[c gUbU `bU`QbUT7 gUbU Y^VUSdY_^c `UbV_b]UT gYdX SbeTU

=3,03 ce`Ub^QdQ^dc _b gYdX fYbY_^c `ebYVYUT Ri e\dbQSU^dbYVeWQdY_^ _b ceSb_cU WbQTYU^d:

<USQecU GK. Yc SU^dbQ\ d_ dXU cdeTi) Ydqc Y]`_bdQ^d d_ cX_g dXQd dXU Y^_Se\e] gQc VbUU _V

c_\eR\U GK.+ ;\dX_eWX dXU `ebYVYSQdY_^ ]UdX_T T_Uc ^_d Q``UQb d_ QVVUSd dXU bU`_bdUT

bUce\dc) `\UQcU T_Se]U^d dXU Q``b_QSX ecUT) Q^T YV `_ccYR\U) Yd g_e\T RU W__T d_ Y^S\eTU

UfYTU^SU 'U+W+) GK. ?ECK; _b OUcdUb^ R\_d( S_^VYb]Y^W dXQd dXU fYbec ecUT gQc GK.*

VbUU+

C^ WU^UbQ\) dXU `Q`Ub cX_gc UfYTU^SU _V GK.&c b_\U Y^ dXU ]QdebQdY_^ _V ]YJ*/42*2` Q^T

Ydc Y]`QSd _^ fYbQ\ Y^VUSdY_^ Y^ SU\\ \Y^Uc Q^T ]_caeYd_Uc) `bUcU^dY^W Q ^_fU\ Q``b_QSX d_

e^TUbcdQ^TY^W GK.&c b_\U Y^ ]_caeYd_Uc dXQd XQc ^_d RUU^ UhdU^cYfU\i cdeTYUT

KWeba`eW: PW e[`UWdW^k fZS`] fZW dWh[WiWd Xad fZWeW [`e[YZfXg^ S`V Ua`efdgUf[hW Ua__W`fe+

PW SVVdWee WSUZ ba[`f TW^ai) S`V fZW UaddWeba`V[`Y UZS`YWe ZShW TWW` [`UadbadSfWV [`fa fZW

dWh[eWV _S`geUd[bf+

.+ KWYSdV[`Y fZW geW aX U^[`[US^ eWdg_ S`V fZW _WUZS`[ef[U _aVW^7 PW Xg^^k SYdWW fZSf V[dWUf

WjbWd[_W`fe ge[`Y U^[`[US^ VW`YgW bSf[W`f eWdg_ iag^V bdah[VW fZW _aef bZke[a^aY[US^^k

V[dWUf hS^[VSf[a` aX agd bdabaeWV _aVW^+ PW SU]`ai^WVYW fZ[e Se S ^[_[fSf[a` aX fZW

UgddW`f efgVk+ <UUadV[`Y^k) iW ZShW Wjb^[U[f^k efSfWV [` fZW dWh[eWV ?[eUgee[a`7 uPZ[^W

agd VSfS egbbadf S USgeS^ da^W Xad GL. [` bda_af[`Y h[dS^ [`XWUf[a` [` WjbWd[_W`fS^

ekefW_e) XgfgdW iad] [`UadbadSf[`Y VW`YgW bSf[W`fsVWd[hWV eS_b^We Uag^V XgdfZWd

efdW`YfZW` fZW bZke[a^aY[US^ dW^WhS`UW aX fZ[e _WUZS`[e_ [` `SfgdS^ Zg_S` [`XWUf[a`+v

D_badfS`f^k) Se fZW dWh[WiWd `afWV) fZW geW aX bgd[X[WV dWUa_T[`S`f GL. bdafW[` W`ST^WV

ge fa V[dWUf^k Sffd[TgfW fZW aTeWdhWV WXXWUfet_[K*/42*2b _SfgdSf[a`) ><LIL.6

egbbdWee[a`) S`V W`ZS`UWV h[dS^ dWb^[USf[a`tfa GL. [feW^X) [`VWbW`VW`f aX Ua`Xag`V[`Y

XSUfade bdWeW`f [` Ua_b^Wj eWdS+ MZ[e dWVgUf[a`[ef SbbdaSUZ iSe Xg`VS_W`fS^ fa

WefST^[eZ[`Y USgeS^[fk S`V bdah[VWe efda`Y _WUZS`[ef[U egbbadf Xad fZW bdabaeWV _aVW^+

/+ KWYSdV[`Y fZW bdWbSdSf[a` S`V UZSdSUfWd[lSf[a` aX h[dS^ [`aUg^g_7 D` agd _aecg[fa

[`XWUf[a` WjbWd[_W`fe) _aecg[faWe iWdW XWV i[fZ Sdf[X[U[S^ T^aaV _WS^ Ua`fS[`[`Y U^Sd[X[WV

egbWd`SfS`fe Xda_ ?@GO/*[`XWUfWV >3,03 UW^^e+ MZ[e _WfZaV [e efS`VSdV [` fZW X[W^V Xad

SeeWee[`Y hWUfad Ua_bWfW`UW S`V _[_[Ue fZW `SfgdS^ [`fS]W aX h[dW_[U T^aaV) iZ[UZ

Ua`fS[`e TafZ h[d[a`e S`V ea^gT^W h[dS^ XSUfade ^[]W GL.+ PW ZShW `ai U^Sd[X[WV fZ[e [` fZW

FWfZaVe eWUf[a` &FW_TdS`W T^aaV XWWV[`Y'7 uO[dge efaU]e iWdW bdWbSdWV Se U^Sd[X[WV

egbWd`SfS`fe Xda_ ?@GO/*[`XWUfWV >3,03 UW^^ Ug^fgdWe S`V iWdW geWV i[fZagf XgdfZWd

bgd[X[USf[a`+v Ma V[dWUf^k SVVdWee Ua`UWd`e dWYSdV[`Y GL. [` fZW [`aUg^g_) iW bWdXad_WV



SVV[f[a`S^ WjbWd[_W`fe fa cgS`f[Xk GL. [` agd h[dS^ efaU]e+ PWefWd` T^af S`S^ke[e

Ua`X[d_WV fZW bdWeW`UW aX fZW GL. bdafW[` [` agd >3,03*VWd[hWV ?@GO/ [`aUg^g_ &see 

figure a below). Quantitative ELISA revealed that the concentration of soluble NS1 in the 

virus preparation used for infectious blood meals was approximately 1133.44 ng/mL. 

Notably, this level falls well within the range reported in dengue patient sera 

(approximately 70 s 15,000 ng/mL; PMID: 10698995), supporting the physiological 

relevance of NS1 levels in our experimental system. 

Q+ D__g`aT^af VWfWUf[a` aX GL. [` fZW ?@GO/ [`aUg^g_+ >3,03 UW^^e iWdW _aU]*[`XWUfWV

&LgbWd`SfS`f' ad [`XWUfWV i[fZ ?@GO/ &?@GO/ [`aUg^g_'+ O[dS^ bSdf[U^We [` fZW egbWd`SfS`f

iWdW bW^^WfWV S`V S`S^klWV Tk PWefWd` T^af ge[`Y S`f[TaV[We SYS[`ef fZW ?@GO/ W`hW^abW

bdafW[` &@) BW`WMWj BMQ./4/44' S`V GL. &<TUS_) ST1.3/0'+

R+ LfS`VSdV UgdhW Xad GL. bdafW[` cgS`f[X[USf[a`+ <TeadTS`UW &H?12-' [e b^affWV SYS[`ef fZW

]`ai` Ua`UW`fdSf[a`e aX dWUa_T[`S`f GL. bdafW[`+ MZW VSfS iWdW X[ffWV i[fZ ^[`WSd dWYdWee[a`

&K~:-+666'+ MZW dWV S`V T^gW SefWd[e]e [`V[USfW fZW STeadTS`UW dWSV[`Ye aX fZW .--*Xa^V S`V

.-*Xa^V V[^gfWV h[dge [`aUg^g_) dWebWUf[hW^k+ MZW GL. Ua`UW`fdSf[a` [` fZW g`V[^gfWV efaU])

US^Ug^SfWV Xda_ fZW efS`VSdV UgdhW) iSe ..00+11 `Y,_E+

MaYWfZWd) fZWeW VSfS VW_a`efdSfW fZSf GL. [e bdWeW`f [` fZW [`XWUf[age T^aaV _WS^ Sf

T[a^aY[US^^k dW^WhS`f Ua`UW`fdSf[a`e S`V egbbadf fZW dW^WhS`UW aX agd GL.*VWbW`VW`f

_WUZS`[e_ [` _aecg[faWe+

JUfYUgUb $0 'JU]Qb[c d_ dXU ;edX_b(7

EY Ud Q\ `bUcU^d S_^SU`deQ\\i ^_fU\ cdeTi dXQd e^S_fUbc Q Sb_cc*X_cd Y]]e^U UfQcY_^

]USXQ^Yc] gXUbU fUbdURbQdU*TUbYfUT GK. `b_dUY^ ]_Te\QdUc ]_caeYd_ ]YJG;

`b_SUccY^W d_ ce``bUcc Q`_`d_cYc Q^T VQSY\YdQdU UQb\i V\QfYfYbec Y^VUSdY_^+ LXU Y^dUWbQdY_^

_V ]USXQ^YcdYS Y^cYWXdc gYdX Q dbQ^c\QdY_^Q\ Q^W\U ']YJG; c`_^WU ]_caeYd_Uc( ]Q[Uc

dXYc g_b[ XYWX\i Y]`QSdVe\ V_b R_dX fUSd_b RY_\_Wi Q^T QbR_fYbec S_^db_\+



KWeba`eW7 PW YdWSf^k SbbdWU[SfW fZW KWh[WiWd Xad fZW XShadST^W Ua__W`fe+

B_gUfUb) dXU V_\\_gY^W S_]]U^dc QbU UccU^dYQ\ d_ QTTbUcc RUSQecU dXUi S\QbYVi dXU

fQ\YTYdi _V TYVVUbU^dYQ\ Uh`bUccY_^ bUce\dc) U^cebU QSSebQdU Y^dUb`bUdQdY_^ _V ]YJG;

cdbQ^T Ve^SdY_^Q\Ydi) Q^T be\U _ed Q\dUb^QdYfU Uh`\Q^QdY_^c ceSX Qc Y^TYbUSd c`\YSY^W

UVVUSdc _b _VV*dQbWUd `XU^_di`Uc+

.( ]YJG;*cUa Uh`UbY]U^dQ\ TUcYW^ % cdQdYcdYSc

K]Q\\ JG; \YRbQbYUc QbU TUcSbYRUT Vb_] `__\UT ]YTWedc '^90-( Qd UQSX dY]U `_Y^d) Red

dXU ]Q^ecSbY`d T_Uc ^_d cdQdU RY_\_WYSQ\ bU`\YSQdU \YRbQbYUc `Ub S_^TYdY_^+ N_\SQ^_ `\_dc

Y]`\i cdQdYcdYSQ\ dUcdY^W8 X_gUfUb) gYdX_ed RY_\_WYSQ\ bU`\YSQdY_^ Qd dXU \YRbQbi \UfU\ '^_d

Zecd `__\Y^W() >? SQ\\c QbU ^_d bU\YQR\U+ Ib_fYTU dXU ^e]RUb _V Y^TU`U^TU^d \YRbQbYUc `Ub

S_^TYdY_^) dXU TYVVUbU^dYQ\ Uh`bUccY_^ VbQ]Ug_b[ 'U+W+) UTWUJ,>?KUa/() Q^T

bQg,^_b]Q\YjUT S_e^dc+

;\c_) FUdX_Tc cdQdU dXQd WU^U Uh`bUccY_^ gQc aeQ^dYVYUT ecY^W @IDF) gXYSX Yc

Y^Q``b_`bYQdU V_b ]YJG;,cJG; '^_ o\U^WdX UVVUSdp d_ S_bbUSd( I\UQcU bU*Q^Q\ijU _b bU*

TUcSbYRU dXU ^_b]Q\YjQdY_^ Q^T >? dUcdY^W QSS_bTY^W\i+

KWeba`eW7 PW e[`UWdW^k fZS`] fZW dWh[WiWd Xad fZ[e [_badfS`f S`V fWUZ`[US^^k d[Yadage

Ua__W`f+ D` dWeba`eW) iW ZShW bWdXad_WV fia SVV[f[a`S^) Xg^^k [`VWbW`VW`f T[a^aY[US^

dWb^[USfWe aX fZW e_S^^ KG< eWcgW`U[`Y WjbWd[_W`f) dWeg^f[`Y [` S fafS^ aX fZdWW [`VWbW`VW`f

e_S^^ KG< ^[TdSd[We &`:0' Xad WSUZ Ua`V[f[a` S`V f[_W ba[`f &T^aaV ad ?@GO/) /) 3) /1 Zb['+

MZW dSi VSfS ZShW TWW` VWbae[fWV [` GSf[a`S^ BW`a_[Ue ?SfS >W`fWd BW`a_W LWcgW`UW

KWSV <dUZ[hW i[fZ SUUWee[a` `g_TWd >K<-03/0.

Aad VSfS bdaUWee[`Y S`V `ad_S^[lSf[a`) _[KG< WjbdWee[a` ^WhW^e iWdW US^Ug^SfWV SUUadV[`Y

fa fZW fdS`eUd[bfe bWd _[^^[a` dWSVe &MIF'+ ?[XXWdW`f[S^ WjbdWee[a` S`S^ke[e iSe bWdXad_WV

ge[`Y fZW ?@LWc/+ _[KG<e i[fZ m^aY/ Xa^V UZS`YWm p . S`V b*hS^gW 9 -+-2 iWdW Ua`e[VWdWV

e[Y`[X[US`f^k V[XXWdW`f[S^^k WjbdWeeWV+ >S`V[VSfW _[KG<e [VW`f[X[WV fZdagYZ fZW

T[a[`Xad_Sf[Ue eUdWW`[`Y iWdW egTeWcgW`f^k hS^[VSfWV ge[`Y [`VWbW`VW`f eS_b^We Tk cKM*

I>K+ H`^k _[KG<e iZaeW V[XXWdW`f[S^ WjbdWee[a` iSe Ua`X[d_WV Tk cKM*I>K &b*hS^gW 9

-+-2) LfgVW`fwe f*fWef' iWdW egT\WUfWV fa XgdfZWd Xg`Uf[a`S^ [`hWef[YSf[a`+ Ne[`Y fZ[e dWb^[USfWV

S`V efSf[ef[US^^k d[Yadage XdS_Wiad]) _[K*/42*2b) _[K*4.*2b S`V _[K*0.4 iWdW Ua`X[d_WV

Se fZW e[Y`[X[US`f^k S`V Ua`e[efW`f^k gbdWYg^SfWV _[KG<e Sf WSd^k f[_W ba[`fe Xa^^ai[`Y

?@GO/ [`XWUf[a`+ D` Ua`fdSef) afZWd US`V[VSfW _[KG<e [VW`f[X[WV [` fZW [`[f[S^ b[^af eUdWW`

&_[K*655*0b S`V _[K*./2*2b' V[V `af _WWf fZW efSf[ef[US^ e[Y`[X[US`UW fZdWeZa^V [` fZW

dWb^[USfWV VSfSeWf S`V iWdW fZWdWXadW WjU^gVWV Xda_ XgdfZWd _WUZS`[ef[U [`hWef[YSf[a`+ MZW

UaddWeba`V[`Y X[YgdWe) FWfZaVe) S`V KWeg^fe eWUf[a`e ZShW `ai TWW` gbVSfWV fa dWX^WUf fZW



dWb^[USfWV eWcgW`U[`Y VSfS) fZW UaddWUf `ad_S^[lSf[a` efdSfWYk) S`V fZW dWX[`WV XaUge a` _[K*

/42*2b+

NQ\YTQdY_^ _V ]YJ*/42 `b_SUccY^W

LXU S_^S\ecY_^ dXQd GK.nIb`.6 `b_]_dUc `bY*]YJ*/42 `b_SUccY^W Y^d_ ]QdebU ]YJ*/42*

2` Yc RQcUT `bY]QbY\i _^ aI=J ]UQcebU]U^dc _V `bY* Q^T ]QdebU ]YJG; \UfU\c+

HbdX_W_^Q\ Q``b_QSX Yc Y]`_bdQ^d b_Recd\i ce``_bd dXU `b_`_cUT ]USXQ^Yc]) dXU

QedX_bc cX_e\T Y^S\eTU c]Q\\ JG; G_bdXUb^ R\_ddY^W d_ fYceQ\YjU dXU QSSe]e\QdY_^ _b

TU`\UdY_^ _V `bY*) `bU*) Q^T ]QdebU ]YJ*/42 c`USYUc+

KWeba`eW7 PW fZS`] fZW dWh[WiWd Xad fZ[e egYYWef[a` fa [`U^gVW S` adfZaYa`S^ SbbdaSUZ fa

hS^[VSfW _[K*/42 bdaUWee[`Y+ D` dWeba`eW) iW ZShW bWdXad_WV e_S^^ KG< GadfZWd` T^af

S`S^ke[e fa V[dWUf^k SeeWee fZW STg`VS`UW aX fZW bdW*_[K*/42 S`V _SfgdW _[K*/42*2b g`VWd

Ua`V[f[a`e aX GL. WjbaegdW S`V Idb.6 ]`aU]Vai`+ <e eZai` [` fZW TW^ai X[YgdW) fZ[e

GadfZWd` T^af bdah[VWe V[dWUf h[egS^ Wh[VW`UW fZSf GL. fdWSf_W`f dWeg^fWV [` [`UdWSeWV

SUUg_g^Sf[a` aX _SfgdW _[K*/42*2b SUUa_bS`[WV Tk S UaddWeba`V[`Y dWVgUf[a` [` bd[*_[K*

/42 ^WhW^e) iZWdWSe ]`aU]Vai` aX Idb.6 STa^[eZWV fZWeW GL.*[`VgUWV UZS`YWe+ MZWeW

dWeg^fe bdah[VW V[dWUf h[egS^ Wh[VW`UW fZSf Idb.6 [e Xg`Uf[a`S^^k dWcg[dWV Xad GL.*ef[_g^SfWV

_[K*/42 bdaUWee[`Y S`V GL. [`X^gW`UWe _[K*/42 T[aYW`We[e Sf fZW WSd^k bdaUWee[`Y efWb+

MaYWfZWd) fZW GadfZWd` T^af VSfS bdah[VW [`VWbW`VW`f S`V adfZaYa`S^ egbbadf Xad fZW GL.s

Idb.6s_[K*/42*2b Sj[e) dW[`XadU[`Y fZW Ua`U^ge[a` fZSf GL. bda_afWe _[K*/42 _SfgdSf[a`

fZdagYZ S Idb.6*VWbW`VW`f _WUZS`[e_+

Figure and legend redacted due to being part of ongoing/
unpublished studies



/( KdbQ^T cU\USdY_^ Q^T Ve^SdY_^Q\ Y]`\YSQdY_^c _V ]YJÔ/42 `b_SUccY^W

LXU ]Q^ecSbY`d V_SecUc _^ ]YJÔ/42Ô2`) gXYSX Yc dXU `QccU^WUb cdbQ^T _V dXU ]YJÔ/42

Te`\Uh Xdd`c7,,ggg+]YbRQcU+_bW,XQYb`Y^,FC--.0101+ QSS_bTY^W d_ ]YJ<QcU

'FC--.0101( Q^T c]Q\\ JG; cUaeU^SY^W TQdQ) ]YJÔ/42Ô0` Yc dXU T_]Y^Q^d ]QdebU

cdbQ^T Y^ ;UTUc QUWi`dY+ IbUfY_ec cdeTYUc TU]_^cdbQdUT dXU Y]`_bdQ^SU _V ]YJÔ/42 Y^

R\__T TYWUcdY_^) Wed `XicY_\_Wi) Q^T bU`b_TeSdY_^ 'U+W+) <biQ^d Ud Q\+) IG;K /-.-)

IFC>7 /...25.58 EY^W Ud Q\+) IEHK AU^UdYSc /-.4) IFC>7 /5454113(+ ;\dX_eWX dXUcU

cdeTYUc) Qc VQb Qc C SQ^ cUU) ^_d c`USYVYUT dXU Qb]) Red \Y[U\i dQbWUdUT dXU QRe^TQ^d 0`

cdbQ^T+ LXUcU cdeTYUc TU]_^cdbQdUT dXQd ]YJÔ/42 TU`\UdY_^ SQecUc cUfUbU TUVUSdc Y^

R\__T TYWUcdY_^) V\eYT UhSbUdY_^) Q^T UWW TUfU\_`]U^d) Q^T YTU^dYVYUT K?J=; Qc Q TYbUSd

dQbWUd SbYdYSQ\ V_b Wed X_]U_cdQcYc Q^T QSdY^ Sid_c[U\Ud_^ _bWQ^YjQdY_^+

CV GK.nIb`.6 QSSU\UbQdUc `bYÔ]YJÔ/42 Sb_``Y^W) R_dX 2` Q^T 0` cdbQ^Tc cX_e\T Y^SbUQcU

`b_`_bdY_^Q\\i+ LXU ]Q^ecSbY`d T_Uc ^_d bU`_bd ]YJÔ/42Ô0` \UfU\c e^TUb GK. dbUQd]U^d

_b Ib`.6 [^_S[T_g^+ AYfU^ dXQd 0` Yc dXU T_]Y^Q^d Q^T XYcd_bYSQ\\i Ve^SdY_^Q\ cdbQ^T)

c_]U _V dXU _RcUbfUT `XU^_di`Uc 'U+W+) Q\dUbUT Q`_`d_cYc _b ]YTWed `XicY_\_Wi( S_e\T RU

`QbdYQ\\i _b \QbWU\i ]UTYQdUT Ri 0` bQdXUb dXQ^ 2`+ LXec) dXU QedX_b ^UUT d_ S_^cYTUb

dXUcU QTTYdY_^7

k FUQcebU ]YJ /42 0` \UfU\c Y^ dXU cQ]U Uh`UbY]U^dQ\ S_^TYdY_^c 'lGK.) lIb`.6

[^_S[T_g^) l>b_cXQ,IQcXQ [^_S[T_g^(+

k LUcd gXUdXUb ]YJ /42 0` Q^dQW_]Yb QVVUSdc fYbQ\ bU`\YSQdY_^ _b Q`_`d_cYc) Q\_^U _b Y^

S_]RY^QdY_^ gYdX 2` Y^XYRYdY_^+

k >YcSecc X_g ]eSX _V dXU _RcUbfUT `XU^_di`U S_e\T RU Uh`\QY^UT Ri 0` RQcUT _^ `bY_b

\YdUbQdebU 'U+W+) K?J=; bUWe\QdY_^ Q^T Wed `XicY_\_Wi(+

KWeba`eW7 PW fZS`] fZW dWh[WiWd Xad dS[e[`Y fZ[e [_badfS`f S`V [`e[YZfXg^ ba[`f dWYSdV[`Y

_[KG< efdS`V eW^WUf[a`) iZ[UZ S^^aie ge fa U^Sd[Xk TafZ fZW T[a^aY[US^ Ua`fWjf S`V fZW

Ua`UWbfgS^ `ahW^fk aX agd efgVk+ PW Xg^^k SYdWW fZSf) g`VWd Za_WaefSf[U bZke[a^aY[US^

Ua`V[f[a`e [` Aedes aegypti) _[K*/42*0b [e fZW Va_[`S`f S`V Xg`Uf[a`S^^k UZSdSUfWd[lWV

efdS`V) Se WefST^[eZWV Tk bd[ad efgV[We a` T^aaV V[YWef[a`) Ygf bZke[a^aYk) S`V dWbdaVgUf[a`

&W+Y+) =dkS`f Wf S^+) IG<L /-.-8 E[`Y Wf S^+) IEaL BW`Wf /-.4'+ MZWeW efgV[We V[V `af

V[ef[`Yg[eZ _[KG< Sd_e Wjb^[U[f^k Tgf _aef ^[]W^k dWX^WUf fZW SUf[h[fk aX fZW STg`VS`f 0b

efdS`V) [`U^gV[`Y dWYg^Sf[a` aX L@K>< S`V SeeaU[SfWV Ygf Za_WaefSe[e bSfZiSke+

CaiWhWd) agd VSfS dWhWS^ fZSf ?@GO [`XWUf[a` [`VgUWe S h[dge*ebWU[X[U dWbdaYdS__[`Y aX

_[K*/42 T[aYW`We[e) dWeg^f[`Y [` S eW^WUf[hW S`V [`XWUf[a`*dWefd[UfWV gbdWYg^Sf[a` aX fZW 2b

efdS`V) dSfZWd fZS` bdabadf[a`S^ [`VgUf[a` aX TafZ Sd_e+ PW SVVdWee fZW dWh[WiWdwe ebWU[X[U



ba[`fe TW^ai7

.+ _[K*/42*0b WjbdWee[a` [e `af dWYg^SfWV Tk fZW GL.sIdb.6 Sj[e

MZW [VW`f[X[USf[a` aX _[K*/42*2b ad[Y[`SfWV Xda_ S` g`T[SeWV e_S^^ KG<*eWc eUdWW` Xad

_[KG<e V[XXWdW`f[S^^k WjbdWeeWV Vgd[`Y WSd^k ?@GO [`XWUf[a`+ D` fZW dWb^[USfWV eKG<*eWc

VSfSeWf &` : 0 T[a^aY[US^ dWb^[USfWe bWd Ua`V[f[a`8 dWh[eWV A[Y+ .T') _[K*/42*2b [e

e[Y`[X[US`f^k S`V Ua`e[efW`f^k gbdWYg^SfWV Sf /) 3) S`V /1 Z baef*[`XWUf[a`) iZWdWSe _[K*/42*

0b eZaie `a e[Y`[X[US`f UZS`YW Sf S`k f[_W ba[`f+ &eWW dWh[eWV X[YgdW S`V ^WYW`V TW^ai'+

D` V[dWUf dWeba`eW fa fZW dWh[WiWdwe dWcgWef) iW bWdXad_WV SVV[f[a`S^ cKM*I>K S`S^keWe

g`VWd fZW eS_W WjbWd[_W`fS^ Ua`V[f[a`e+ MZWeW WjbWd[_W`fe Ua`X[d_ fZSf _S`[bg^Sf[a` aX

GL. ad Idb.6 &ahWdWjbdWee[a` ad ]`aU]Vai`' VaWe `af S^fWd _[K*/42*0b STg`VS`UW &eWW

dWh[eWV X[YgdW S`V ^WYW`V TW^ai') iZWdWSe VWb^Wf[a` aX fZW UadW F[UdabdaUWeead Ua_ba`W`fe

?daeZS ad ISeZS dWVgUWe _[K*/42*0b ^WhW^e &eWW dWh[eWV X[YgdW S`V ^WYW`V TW^ai') Se

WjbWUfWV+ MZWeW dWeg^fe [`V[USfW fZSf fZW GL.sIdb.6 bSfZiSk eW^WUf[hW^k bda_afWe _[K*/42*

2b _SfgdSf[a` i[fZagf Y^aTS^^k W`ZS`U[`Y _[K*/42 bdaUWee[`Y+

S+ MW_badS^ WjbdWee[a` bdaX[^W aX _[K*/42*0b baef*?@GO/ [`XWUf[a`+ Faecg[faWe iWdW

[`XWUfWV i[fZ ?@GO/) S`V eKG< eWcgW`U[`Y iSe Ua`VgUfWV Sf fZW [`V[USfWV f[_W ba[`fe+ MZW

^[`W YdSbZ VWb[Ufe fZW _WS` `ad_S^[lWV WjbdWee[a` aX _[K*/42*0b SUdaee Xagd T[a^aY[US^

dWb^[USfWe &Wddad TSde dWbdWeW`f L@F'+ T+ <SY/ UW^^e iWdW fdS`eXWUfWV i[fZ Idb.6 ad BAI Xad 15

Z+ _[K*/42*0b STg`VS`UW iSe cgS`f[X[WV Tk cI>K+ U+ JgS`f[X[USf[a` aX _[K*/42*0b



STg`VS`UW [` Idb.6*VWb^WfWV <SY/ UW^^e+ V+ _[K*/42*0b fdS`eUd[bf STg`VS`UW iWdW cgS`f[X[WV

Tk cI>K [` _aecg[faWe XWWV[`Y a` T^aaV egbb^W_W`fWV i[fZ BAI ad GL. bdafW[`+ W+ _[K*/42*

0b fdS`eUd[bf STg`VS`UW iWdW cgS`f[X[WV Tk cI>K [` _aecg[faWe [`\WUfWV i[fZ VeISeZS S`V

Ve?daeZS+

/+ _[K*/42*0b VaWe `af Ua`fd[TgfW VWfWUfST^k fa ?@GO [`XWUf[a` bZW`afkbWe+

PW XgdfZWd fWefWV iZWfZWd _[K*/42*0b Ua`fd[TgfWe Xg`Uf[a`S^^k fa ?@GO [`XWUf[a`+ D`Z[T[f[a`

aX _[K*/42*0b ge[`Y S efdS`V*ebWU[X[U S`fSYa_[d V[V `af SXXWUf h[dS^ dWb^[USf[a` [` _aecg[fa

_[VYgfe) [` Ua`fdSef fa fZW bda`ag`UWV S`f[h[dS^ bZW`afkbW aTeWdhWV gba` [`Z[T[f[a` aX _[K*

/42*2b+ MZWeW dWeg^fe [`V[USfW fZSf) S^fZagYZ _[K*/42*0b b^Ske WeeW`f[S^ da^We [` Ygf

bZke[a^aYk g`VWd `ad_S^ Ua`V[f[a`e) [f VaWe `af _WSegdST^k Ua`fd[TgfW fa fZW WSd^k [`XWUf[a`

bZW`afkbWe VWeUd[TWV ZWdW+

S+ _[K*/42*0b STg`VS`UW [` _aecg[faWe [`\WUfWV i[fZ S` _[K*/42*0bsebWU[X[U S`fSYa_[d

&<`f*_[K*/42*0b'+ T+ O[dS^ ^aSVe [` _aecg[faWe [`\WUfWV i[fZ fZW [`V[USfWV S`fSYa_[de S`V

egTeWcgW`f^k XWV i[fZ ?@GO/*[`XWUfWV T^aaV+ O[dS^ f[fWde iWdW _WSegdWV Sf 4 VSke baef*

[`XWUf[a` &Vb['+ n : 1/ ad 12 _aecg[faWe bWd Ydagb+ @SUZ Vaf dWbdWeW`fe S` [`V[h[VgS^

_aecg[fa+

0+ LW^WUf[hW _[KG< Sd_ geSYW Vgd[`Y [`XWUf[a`

LW^WUf[hW dWYg^Sf[a` aX a`W Sd_ Xda_ S _[KG< Vgb^Wj [` dWeba`eW fa ebWU[X[U UW^^g^Sd efSfWe

ad efdWeeade ZSe TWW` VaUg_W`fWV [` _g^f[b^W ekefW_e) [`U^gV[`Y US`UWd T[a^aYk S`V Zaef*

bSfZaYW` [`fWdSUf[a`e &W+Y+) IFD?7 05-24011) IFD?7 040/.3/.'+ LgUZ Sd_ T[Se US` Sd[eW

Xda_ Sek__Wfd[U bdaUWee[`Y) efdS`V ebWU[X[U <BH ^aSV[`Y) ad V[XXWdW`f[S^ efST[^[lSf[a` aX a`W

efdS`V+ Hgd VSfS SdW Ua`e[efW`f i[fZ fZ[e W_WdY[`Y bSdSV[Y_ S`V egYYWef fZSf ?@GO [`XWUf[a`

fd[YYWde S Ua`fWjf*VWbW`VW`f eZ[Xf [` _[K*/42 Sd_ gf[^[lSf[a`) XShad[`Y fZW afZWdi[eW _[`ad

2b efdS`V+

PW Xg^^k SU]`ai^WVYW fZSf _[K*/42*0b [e fZW Va_[`S`f S`V bZke[a^aY[US^^k WeeW`f[S^



efdS`V g`VWd `a`*[`XWUf[age Ua`V[f[a`e) bSdf[Ug^Sd^k Xad L@K><*VWbW`VW`f Ygf Za_WaefSe[e+

D_badfS`f^k) agd VSfS eZai fZSf GL. _S`[bg^Sf[a` VaWe `af bWdfgdT _[K*/42*0b ^WhW^e)

egYYWef[`Y fZSf fZW h[dge VaWe `af TdaSV^k V[edgbf Zaef V[YWef[hW bZke[a^aYk+

D`efWSV) iW bdabaeW fZSf ?@GO eW^WUf[hW^k Wjb^a[fe fZW T^aaV*_WS^*[`VgUWV _[K*/42

bdWUgdead baa^ fa YW`WdSfW S bda*h[dS^ XSUfad &_[K*/42*2b' iZ[^W ^WSh[`Y fZW Za_WaefSf[U 0b

bSfZiSk ^SdYW^k [`fSUf+ MZ[e _aVW^) eg__Sd[lWV [` A[Y+ 2]) dWbdWeW`fe S _WUZS`[e_ Tk iZ[UZ

S h[dS^ bdafW[` Ua*abfe _[KG< T[aYW`We[e i[fZ Z[YZ ebWU[X[U[fk) W`ST^[`Y [__g`W WhSe[a`

i[fZagf i[VWebdWSV V[edgbf[a` aX WeeW`f[S^ Zaef Xg`Uf[a`e+

MaYWfZWd) fZWeW `Wi VSfS S`V S`S^keWe VW_a`efdSfW fZSf fZW bZW`afkbWe aTeWdhWV [` fZ[e

efgVk SdW bdWVa_[`S`f^k _WV[SfWV Tk [`XWUf[a`*[`VgUWV _[K*/42*2b) S`V `af Tk fZW

Ua`ef[fgf[hW^k SUf[hW _[K*/42*0b VWeUd[TWV [` bdWh[age bZke[a^aY[US^ Ua`fWjfe+

0( K`USYVYSYdi _V Ib`.6 UVVUSd _^ ]YJG; `b_SUccY^W

LXU QedX_bc `b_`_cU dXQd GK. bUSbeYdc Ib`.6 d_ VQSY\YdQdU `bY*]YJ*/42 `b_SUccY^W fYQ Ydc

O>1- T_]QY^) gYdX_ed Y^f_[Y^W c`\YSY^W `Ub cU+ B_gUfUb) Ib`.6 Yc Q S_bU c`\YSU_c_]U*

Qcc_SYQdUT VQSd_b gYdX Rb_QT b_\Uc Y^ JG; `b_SUccY^W+ CV Ydc Ve^SdY_^ XUbU Yc Y^TU`U^TU^d

_V SQ^_^YSQ\ c`\YSY^W Q^T QSdc dXb_eWX TYbUSd `bY*]YJG; RY^TY^W) dXYc bQYcUc dg_ YcceUc7

OXi Yc dXU UVVUSd bUcdbYSdUT d_ ]YJ*/42*2`: H^U g_e\T Uh`USd Q WU^UbQ\ U^XQ^SU]U^d _V

]e\dY`\U ]YJG;c YV Ib`.6 Rb_QT\i `b_]_dUc FYSb_`b_SUcc_b QSdYfYdi+ LXU ]Q^ecSbY`d

T_Uc ^_d bU`_bd W\_RQ\ ]YJG; `b_VY\Y^W e^TUb Ib`.6 [^_S[T_g^ _b GK. dbUQd]U^d d_

QTTbUcc dXYc+

LXU _RcUbfUT UVVUSd S_e\T RU Y^TYbUSd) bUce\dY^W Vb_] Q\dUbUT c`\YSY^W _V dXU `bY*]YJ*/42

X_cd dbQ^cSbY`d _b ^UQbRi Sbi`dYS c`\YSU cYdUc) bQdXUb dXQ^ TYbUSd FYSb_`b_SUcc_b

VQSY\YdQdY_^+

KeWWUcdUT Uh`UbY]U^dc,Q^Q\icUc7

IUbV_b] c]Q\\ JG;*cUa _b aI=J `Q^U\ QVdUb Ib`.6 [^_S[T_g^ l GK. d_ QccUcc

gXUdXUb _dXUb ]YJG;c QbU QVVUSdUT+

FQ` `bY*]YJ*/42 WU^_]YS S_^dUhd Q^T Q^Q\ijU c`\YSY^W `QddUb^c 'JG;*cUa _b JL*I=J(

d_ be\U _ed Q\dUb^QdYfU,Sbi`dYS c`\YSY^W Qc dXU SQecU _V `bY*]YJ*/42 TU`\UdY_^+

KWeba`eW7 PW e[`UWdW^k fZS`] fZW dWh[WiWd Xad dS[e[`Y fZ[e [_badfS`f ba[`f dWYSdV[`Y fZW

ebWU[X[U[fk aX Idb.6 Xg`Uf[a` [` _[KG< bdaUWee[`Y+ D` dWeba`eW) iW bWdXad_WV SVV[f[a`S^

S`S^keWe) iZ[UZ Ua^^WUf[hW^k egbbadf S Z[YZ^k ebWU[X[U da^W Xad Idb.6 [` _[K*/42*2b

T[aYW`We[e dSfZWd fZS` S TdaSV W`ZS`UW_W`f aX F[UdabdaUWeead SUf[h[fk ad S` [`V[dWUf WXXWUf



_WV[SfWV Tk eb^[U[`Y+

.+ Idb.6 VaWe `af Y^aTS^^k SXXWUf _[KG< T[aYW`We[e

Ma SeeWee iZWfZWd Idb.6 TdaSV^k dWYg^SfWe _[KG< bdaUWee[`Y) iW cgS`f[X[WV fZW WjbdWee[a`

aX eWhWdS^ STg`VS`f^k WjbdWeeWV _[KG<e [` _aecg[faWe Xa^^ai[`Y Idb.6 ]`aU]Vai`+ cKMs

I>K S`S^ke[e dWhWS^WV fZSf a`^k _[K*/42*2b iSe e[Y`[X[US`f^k dWVgUWV) iZWdWSe afZWd

_[KG<e) [`U^gV[`Y _[K*./2) _[K*4.) _[K*655) S`V _[K*/42*0b) dW_S[`WV g`UZS`YWV &eWW

dWh[eWV X[YgdW S TW^ai'+ MZWeW VSfS SdYgW efda`Y^k SYS[`ef S Y^aTS^ da^W Xad Idb.6 [` _[KG<

T[aYW`We[e S`V [`efWSV [`V[USfW S Z[YZ VWYdWW aX fSdYWf ebWU[X[U[fk+

/+ Idb.6 dWYg^Sf[a` aX _[K*/42*2b [e g`^[]W^k fa TW _WV[SfWV Tk eb^[U[`Y

PW `Wjf SVVdWeeWV fZW baee[T[^[fk fZSf fZW aTeWdhWV WXXWUf Sd[eWe [`V[dWUf^k Xda_ S^fWdWV

eb^[U[`Y aX fZW bd[*_[K*/42 fdS`eUd[bf ad [fe YW`a_[U `W[YZTadZaaV+ <`S^ke[e aX fZW Aedes

aegypti YW`a_W &Aedes aegypti EOIR<BPB' eZaie fZSf _[K*/42 [e W`UaVWV Se S`

[`VWbW`VW`f [`fWdYW`[U fdS`eUd[bf) ^aUSfWV Sf bae[f[a` 0-4).02)32/1307,135,744 (+ strand), 

i[fZ fZW `WSdWef S``afSfWV bdafW[`*UaV[`Y YW`We &<<@E-.43/1 S`V <<@E-/.206' ^aUSfWV

_adW fZS` .- ]T gbefdWS_ S`V Vai`efdWS_) dWebWUf[hW^k &eWW dWh[eWV X[YgdW S TW^ai'+

D_badfS`f^k) fZW bd[*_[K*/42 fdS`eUd[bf ^SU]e S``afSfWV [`fda`e+ Hgd K<>@*VWX[`WV eWcgW`UW

_Sbe fa fZW YW`a_W &BW`a_W ?SfS O[WiWd' Se S e[`Y^W) Ua`f[Ygage Wja` i[fZ `a [`fWd`S^

eb^[UW e[fWe &eWW dWh[eWV X[YgdW T TW^ai'+

MZ[e YW`a_[U SdUZ[fWUfgdW _S]We [f Z[YZ^k g`^[]W^k fZSf US`a`[US^ ad Udkbf[U eb^[U[`Y WhW`fe

Ua`fd[TgfW fa fZW eW^WUf[hW dWYg^Sf[a` aX _[K*/42*2b Tk Idb.6) egbbadf[`Y S _WUZS`[e_ fZSf

[e [`VWbW`VW`f aX Ua`hW`f[a`S^ bdW*_KG< eb^[U[`Y+

Figure and legend redacted due to being part of ongoing/
unpublished studies



S) BW`a_[U ^aUge aX bd[*_[K*/42 &<<@E-.541-'+

T) bd[*_[K*/42 fdS`eUd[bf _Sbe fa S e[`Y^W*Wja`) [`fda`^Wee YW`a_[U dWY[a`++

0+ FWUZS`[ef[U Ua`e[VWdSf[a`e S`V ZkbafZWe[e

MZW dWh[WiWdwe Ua__W`f bda_bfWV ge fa XgdfZWd Wjb^adW Zai S eb^[UWaea_W*SeeaU[SfWV XSUfad

egUZ Se Idb.6 Uag^V WjWdf egUZ ebWU[X[U[fk+ Ma fZ[e W`V) iW bWdXad_WV Ua*

[__g`abdWU[b[fSf[a` Xa^^aiWV Tk _See ebWUfda_Wfdk &>a*DI,FL' fa [VW`f[Xk Idb.6*

SeeaU[SfWV bdafW[`e+ PZ[^W iW V[V `af VWfWUf [`fWdSUf[a`e i[fZ UadW F[UdabdaUWeead

Ua_ba`W`fe &?daeZS) ISeZS) ?[UWd) ad <BH') iW [VW`f[X[WV S ?@<?*Taj KG< ZW^[USeW Se S

Idb.6*[`fWdSUf[`Y XSUfad+

KG< ZW^[USeWe SdW ]`ai` fa dWYg^SfW _[KG< bdaUWee[`Y [` S Ua`fWjf*VWbW`VW`f _S``Wd)

[`U^gV[`Y efdS`V* ad egTefdSfW*ebWU[X[U WXXWUfe &W+Y+) ??Q2,b358 IFD?7 02.514.6'+ <^fZagYZ

fZWeW VSfS SdW `af egXX[U[W`f fa VWX[`W S Ua_b^WfW _a^WUg^Sd _WUZS`[e_) fZWk egYYWef fZSf fZW

GL.sIdb.6 Ua_b^Wj _Sk UaabWdSfW i[fZ SVV[f[a`S^ KG<*T[`V[`Y ad dW_aVW^[`Y XSUfade fa

eW^WUf[hW^k bda_afW _[K*/42*2b _SfgdSf[a`+ PW Xg^^k SU]`ai^WVYW fZW e[Y`[X[US`UW aX fZW

dWh[WiWd%e ba[`f S`V h[Wi fZ[e Se S` [_badfS`f V[dWUf[a` Xad XgfgdW [`hWef[YSf[a`+ +

1( @Yd^Ucc Q^T _VV*dQbWUd UVVUSdc _V dXU ]YJ*/42 c`_^WU \Y^U

LXU U^WY^UUbUT ]_caeYd_Uc Uh`bUccY^W Q ]YJ*/42 2` c`_^WU cX_g cdb_^W Q^dYfYbQ\

`XU^_di`Uc) Red dXU ]Q^ecSbY`d T_Uc ^_d bU`_bd TUdQY\UT QccUcc]U^d _V VYd^Ucc dbQYdc

'U+W+) cebfYfQ\) VUSe^TYdi) R\__T ]UQ\ cYjU) ]YTWed `XicY_\_Wi( _b _VV*dQbWUd UVVUSdc _^

_dXUb ]YJG;c+

KWeba`eW: We thank the reviewer for raising this important point regarding the fitness 

consequences and potential off-target effects of the miR-275-5p sponge line. D` dWeba`eW) iW

bWdXad_WV S Ua_bdWZW`e[hW bZW`afkb[U UZSdSUfWd[lSf[a` aX fZW Za_alkYage _[K*/42*2b

eba`YW ^[`W [` Ua_bSd[ea` i[fZ i[^V*fkbW &PM' _aecg[faWe+ <Udaee _g^f[b^W X[f`Wee*dW^SfWV

fdS[fe) eba`YW*WjbdWee[`Y _aecg[faWe WjZ[T[fWV `a VWfWUfST^W VWXWUfe+ LbWU[X[US^^k) egdh[hS^



S`S^ke[e ahWd S 0-*VSk bWd[aV dWhWS^WV Ua_bSdST^W ^[XWebS` TWfiWW` PM S`V _[K*/42*2b

eba`YW _aecg[faWe+ =^aaV*XWWV[`Y WXX[U[W`Uk iSe `af [_bS[dWV &PM7 53$8 _[K*/42*LI7

6-$') S`V dWbdaVgUf[hW bWdXad_S`UW iSe `ad_S^) Se SeeWeeWV Tk fZW `g_TWd aX WYYe ^S[V bWd

XW_S^W S`V WYY hatching rate (see revised figure a-c below). MZWeW dWeg^fe [`V[USfW fZSf fZW

_[K*/42*2b eba`YW VaWe `af Ua_bda_[eW ahWdS^^ _aecg[fa X[f`Wee g`VWd ^STadSfadk

Ua`V[f[a`e+

Ma SeeWee fZW ebWU[X[U[fk aX fZW eba`YW S`V WjU^gVW aXX*fSdYWf WXXWUfe a` afZWd _[KG<e) iW

cgS`f[X[WV fZW WjbdWee[a` aX eWhWdS^ _[KG<e fZSf SdW W[fZWd [`VgUWV gba` h[dS^ [`XWUf[a` ad

U^aeW^k dW^SfWV fa _[K*/42) [`U^gV[`Y _[K*655*0b) _[K*4.*2b) _[K*./2*2b) S`V fZW

Va_[`S`f _[K*/42*0b efdS`V+ Ga`W aX fZWeW _[KG<e eZaiWV S^fWdWV WjbdWee[a` [` fZW

eba`YW ^[`W Ua_bSdWV i[fZ PM _aecg[faWe &eWW X[YgdW V TW^ai'+ MZWeW VSfS [`V[USfW fZSf fZW

eba`YW VaWe `af TdaSV^k bWdfgdT fZW _[KG< baa^ S`V SUfe eW^WUf[hW^k a` _[K*/42*2b+

S+ E[XWebS` aX i[^V*fkbW &PM' S`V _[K*/42*2b eba`YW &_[K*/42*LI' _aecg[faWe+

T+ AWUg`V[fk S`S^ke[e eZai[`Y fZW `g_TWd aX WYYe ^S[V bWd XW_S^W Tk PM &` : /0' S`V _[K*

/42*LI &` : /4' _aecg[faWe+ ?SfS SdW _WS` o L?8 `e) b ; -+-2 &LfgVW`fwe f*fWef'+

U+ @YY ZSfUZ[`Y dSfWe aX PM S`V _[K*/42*LI ^[`We+ ?SfS SdW _WS` o L?8 `e) b ; -+-2

&LfgVW`fwe f*fWef'+ V+ @jbdWee[a` ^WhW^e aX fZW [`V[USfWV _[KG<e [` PM S`V _[K*/42*LI

_aecg[faWe _WSegdWV Tk cKMsI>K+
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namely, the Northern blot validation of miR-275 processing and the miR-275-3p analyses 

(see Supplementary Fig. 4l and new Supplementary Fig. 6), and we have added the 

corresponding citations in the main text.

Regarding the other exploratory observations mentioned in our previous rebuttal, we would 

like to clarify that they are not required to support the core mechanistic model advanced in 

this manuscript (NS1–Prp19–miR-275-5p–CASPS19–apoptosis). Because these preliminary 

findings involve additional pathways/phenotypes and represent the initial stages of a new 

research direction, we have not included them here in order to maintain a focused and 

rigorous narrative and to avoid overinterpretation or distraction from the main message. We 

are actively validating these results and plan to report them in a follow-up study.


