Identification of plasma Long non-coding RNA biomarkers to
differentiate acute / early infection versus long-term HIV-1 infection

Krishnakumar Devadas, Santanu Biswas, and Indira Hewlett
Laboratory of Molecular Virology, Division of Emerging and Transfusion Transmitted Diseases, Center for Biologics Evaluation and Research, Food
and Drug Administration, 10903 New Hampshire Avenue, Silver Spring, MD 20993-0002, USA

Background Results
Individuals with acute / early HIV-1 infection are often unaware PCR arrays were used to identify differentially expressed IncRNAs Preliminary results indicate that eleven IncRNAs (7 up and 4 down regulated) were differentially Table 1. List of selected LncRNAs for validation
. . y . . . ] 1n plasma Samples from HIV-1 infected patientS. The early and eXpreSSGd between eChpse vs. control group, 37 IncRNAs (35 up and 2 down regulated) WEre Fold Ch dt trol
that they are infected with HIV-1 and may be involved in high-risk : : old Change (compared to control group)
Y Y S lone- HIV-1 infected pati divided into fi differentially expressed between acute / pre seroconverted HIV-1+ vs. control group, 4 IncRNAs|  Symbol
behavior leading to t . f HIV-1. Identifvine individual ong-term 1 InTected patients were divided Into 1ve groups Feli Acut Farlv | Lono-t ART
ehavior leading to transmission of Hiv-1. lden ifying individuals Eclipse stage of HIV-1+, Acute / Pre seroconverted HIV-1+, Post Were up regulated between post seroconverted HIV-1+ vs. control group, 37 IncRNAs (35 up and | Toipse | ACe | randy  Longterm|
with acute / early HIV-1 infection is critical to prevent further seroconverted HIV-14 ,L ong-term HIV-1 ’ 2 down regulated) were differentially expressed between long-term HIV-1+ vs. control group and| DANCR [.18 4.84 4.04 2.73 6.57
HIV-1 transmission, as diagnosis can lead to several effective ’ ' 23 IncRNAs were up regulated between ART-treated HIV-1+ vs. controls. DISC2 [ 1198 [ 12321 [ 24379 [ 12343 [ 075
- ion strategies. With increasin f PrEP, inciden : : r r 4 r r
H1V-1 prevention strategies W t C. CasIE USE O. , Incident Experimental Design pisc: GacaTi HOxALAs FTX 0.04 13.26 11.50 26.63 3.05
and acute cases may be negative for viral markers in plasma or N - | I e — 1 : - - - - -
serum. This will also apply to Samples from latently Infected Discovery Phase Validation Phase Panel Development Phase | iy H ‘ Iy N ..:. - H . GACATI i 88.62 i 2320.95 I 2331.43 I 1207.03 I 5.07
individuals who are on long term Antiretroviral therapy (ART). Control 3 oL Set up a cut-off value A . . J ¢ H19 i 206.20 i 063.83 i 1140.14 i 128.07 i 35001
Identification ot disease-stage specific non-viral host biomarkers || | oomeretas s j e %z 'i‘ e M L 2 o HOXA11-AS | 36.68 [ 145848 | 1588.28 [ 1293.89 [ 10.15
would be useful as surrogate markers to accurately identify new 'gi:‘eiieﬁi‘}‘v‘_‘ffl;}eiﬁj?mg ferm mon ‘;g:‘g,?;;‘;‘vf_'f};;g;ji“&mg R, AUC test for significant IncRNA J ¢ % N ) A LA, ftf: ;- A x ot IPW r 117 r 19.29 r 28 83 r 399 69 r 500
. . . . . rogressors and clinically induced latency n= rogressors and clinically induced latency n= S 3 *4® S
HIV-1 infections in disease stages where viral markers are absent || "i Rkl L2E ‘1' I J, . 3 . 0_ ‘x ol 1o o e e | 1o
or undetectable by current HIV assays. Perform PCRarra I—' A w M r————rr . T
y y ‘y Quantitative RT-PCR Logistic Regression analysis 10 — . : 5 : —r“ : 5 - . . LINCOO853 130 1487 5470 1 184 056
— - ontrol Acute/Early Long-term Control Acute/Early Long-term Control Acute/Early Long-term B B B B B
fsiz;t;:ig’;:lﬂ:cant LncRNAs based on following 1 l M:: nn:;q.m mzz.m LUC ATI O. 33 O. 65 2.03 0.8 6 1. 38
i ontrol vs Eclipse Select significant LncRNAs based on . | s | e | o s | . [ e s | 4 4 4 4 4
Purpose 2 Controlve AcutemIV 1 following eomparison Sigaificant IncRNA panel coiss | | oo o X ‘ MIAT | 347.38 [ 342.63 | 6325.66 | 1404.17 | 27.05
RSN L Comtot v IV 1 b e, R | H s NEATI [ 200 [ 1523 [ 975 [ 6356 [ 5007
. . . . . ontrol vs Long term HIV-1 2.  Control vs Post seroconverted g ) g L A, g * o2 . . . . . .
The goal of this study was to identify plasma derived host long D LG L 3. Control vs Long term HIV-1 i 2. e dee % s ,%_ a . Bt 4 ;;’ﬁ?: . . i . i
. . - ontrofvs Latent = v-2 fection 4.  Early HIV-1 vs Long term HIV-1 S o %% 5 oo’ ¢ g A A */3
non-coding RNAs (IncRNAs) that could serve as prognostic and 7. HIV-L s Latent HIV-L ifection S Control vs Latent Hﬁv.l_mfeqmn ROC curve analysis of the pancl : . : I I a % % e UIX2-A5] s 120.13 s 3349.95 " »11.20 . 2363.16 > b.32
predictive biomarkers to detect early/acute HIV-1 infection. R o ey Ve L et MV dnfection “ . S f ., sl PANDAR i 43.08 i 463.12 i 804.53 r 762.85 r 3.4
— 1l “ | | 1 . | PRINS 4323 [ 2182.10 | 184.92 [ 127034 | 9.75
. Control Acute/Early Long-term Control Acute/Early Lougterm Control Acute/Early Long-term 4 4 4 I 4
Introduction . . : . . R PTCSC3 | 89.72 | 85691 | 240572 [ 97787 | 391
' ' acute/early, long-term HIV-1 patients |¢ e owe o | s . SOX2-0T | 3138 [ 338.15 | 881961 [11398.05 | 237
People with acute/early HIV infection are generally unaware U Total RNA ' | R and healthy controls. The levels of S| %P aha b . i o TERC [ 141 [ 4000 [ 2714 [ 958 [ o1
of their infection and can be participating in high-risk - . plasma IncRNA were determined by |: 3 P | Sa%es 2&;3 4 r 4 4 4
; : . LncRNA B | Down tballaed IGRNA  doe w0 - RT-qPCR. Data are expressed as ACt | - ata . soge WTI-AS 3346 | 190.18 | 47441 | 122092 | 2.11
behaviors leading to HIV transmission. As a result, early ., ore amplification & l, . S B | ’ o® iast T 035 T o0 T ot0 T o018 T 0%
diagnosis is a crucial component of HIV transmission - CcDNAsynthesis 3 IR i S R R “ ' ‘ ‘ ' '
prevention strategy. Antiretroviral therapy (ART) started | [ Combine | L T e | oy I T e ] ey e ROC curve: ROC of DISCZ | ROC curve: ROC of GACAT! |  ROG curve: ROC of OTX2-AST | |
during the acute stage of HIV infection was found to :’;ﬂ:\?g‘;g”‘“‘ Logaacate/Contiel Group ' Figure 5 : ROC analysis of
improve CD4+ T cell recovery, immunity maintenance, and e Ell e [Tl e |1l acesr | F ] Y coss ‘o _ £ v _ N sensitivity and specificity of
HIV res eI'VOiI‘ SiZ e de crease. Tog eth er With th ese 9 dvantag es, zz I I Ip<o.|000T z: | I I Ip<0.|000‘.j. 2: I I pl=o.oloo1l zz | I I Ip=o.|035| E 40— "_,.,.'ﬁgoc&zis E 40 ﬁgoc:azz g 40— ‘:f; 36130 p!aS.ma . . lnCRNAS 11n
ART that is started during acute and very early stages of HIV ‘ Pipet mastermix ‘ 5 36 Up regulated IncRNA FREEEE FREEE. ERETE FREEE of of e ot dlstmg.mshn.lg long-term
infection significantly reduces viral load and infectivity, o Sewel ptes : | . RoCcuNe:ROCOIOTIZAST || hoccuneiROCOIPANDAR || ROCcune:ROGOIPRINS || HOG curve: RO of S " 100 Spocitings " 1000 Specitiogs ' oo | FLLV-L 1nfect1§)ln frcim clontrollc
preventing transmission. Non_protein Coding RN A ~ | . .. ,.-.;: . . 80 L 3 80 . 80- ROC curve: ROC of PANDAR ROC curve: ROC of PRINS ROC curve: ROC of ZFAS1 patlentS- T c e.\’e S O
- - X & ek £ w | S f plasma IncRNAs in long-
transcripts longer than 200 nucleotides are generally ; oot of et Tl I awcorz |Zf  avcossr | E ]  aucosos || B wdd™ aucore: t HIVor (ne20) :
I'e ferre d tO aS long ]_’1() n_ C O din g RN AS (1n CRN AS). Alth Ough Incé‘:ﬂi asi:; ngZ(Early/COnti'ol Group) 1o 15 22 I | I|c)=0l.007I 22 I | I|:><0.I000‘.?. ? 22 '. p<0.0001 2: p=0.0004 aé o ;é o | i:% o c?)I:;lIierI _atiel?-t_ O ()n_a2I(]-))
most studies have been on the intracellular functions of ( g aaca ol w A Downreglarclife’NA " o Smeciig " o Spuanens " o ot " o s ert o mcom | Dol wcemm | Feld o FOUDS w£~e subiecte & ‘o
IncRNAs, there is growing interest in the potential use of i ) s _ Figure 4 : ROC analysis of the sensitivity and specificity of S SN % SO % S %{OCpan alyses )
circulating IncRNAs as diagnostic biomarkers. In this study, R L, J - R plasma IncRNAs in distinguishing acute/early HIV-1 infection 100% - Specificity% 100% - Specificity% 100% - Specificity% '
we investigated the possibility of using a carefully chosen F'erl’cg(n:’u Hreal-time Fos e+ wzsvines " |||from control patients. The levels of plasma IncRNAs in the :
subset of IncRNAs as non-invasive biomarkers to detect and AT .' acute/early HéV-l (H=40),1and control patient (n=20) groups Conclusion
: : : : == : s . were subjected to ROC analyses. ; ST ;
dlffereptlate.acum/ early HIV-1 mf?Ct.lon from long—term H ﬁ Vifn - oo e e Control G J Y = In conclusion, IncRNA expression is significantly modulated in response to
HIV-1 infection. We screened 84 distinct IncRNA candidates | 4] Fisure 2 - Vol ot of ROC curve: ROC of GACAT! | ROC curve: Roc of Hoxatt-as | FIgUI'€ 6 : ROC analysis of the| HIV-1infection and during ART treatment. Our findings also highlight the
using a hypothesis-driven methodology; these candidates ' , 5 , - VOICaho pIot O 7 g ™ |sensitivity and specificity of plasma| potential of circulating IncRNA in the detection of both acute/early stages of
are among the most numerous and functionally significant dlfferentla.lly expressed s s IncRNAs in distinguishing acute/early| HIV-1 infection, which may help to shorten the window period and facilitate
IncRNAs discovered in cells to date / — IncRNAs in acute, early and || 2 :: 2 :: HIV-1 from long-term HIV-1 infected| early detection and treatment initiation. Initiating ART treatment at this
' | long term HIV-1 infected || 3 olgs  Aucore 3 olg®  Aucoers patients. The levels of plasma IncRNAs in| stage would significantly reduce HIV-1 transmission. These differentially
Figure 1: Human IncRNA PCR patients compared with £ X the acute/early HIV-1 (n=40), and long-| expressed IncRNA could be used as prognostic and diagnostic biomarkers
Array Work flow healthy controls. B A e, © [term HIV-1 (n=20) groups were| for HIV infection, as well as to identify new therapeutic targets.
Slle ected to ROC anal_yses. Disclaimer: “This poster reflects the views of the authors and should not be construed to represent FDA’s views or policies.”




	Slide Number 1

