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h i 1HJDWLYH�LRQL]DWLRQ�PRGH��QRUPDOL]HG�3RVLWLYH�LRQL]DWLRQ�PRGH��QRUPDOL]HG�

6XSSOHPHQWDU\� )LJ�� �� 4XDOLW\� FRQWURO� DQG� SUH�SURFHVVLQJ� RI� OLSLGRPLF� GDWD� VHWV�� D� 3URWHLQ� FRQWHQW� RI� FHOO�
O\VDWHV�XVHG�IRU�OLSLGRPLFV�H[SHULPHQWV��E��F�7KH�UREXVW�0DKDODQRELV�GLVWDQFH��50'��DQDO\VLV�IURP�LQVWUXPHQW�
UXQV� LQ� SRVLWLYH� DQG� QHJDWLYH� LRQL]DWLRQ� PRGH�� 50'�3$9� LGHQWLILHV� SRVLWLYH�� DQG� QHJDWLYH�PRGH� /&�06�
GDWDVHWV� WKDW� DUH� H[WUHPH� GHYLDQWV� IURP� WKH� UHPDLQLQJ� GDWDVHWV� �LQIHFWHG�� ��� KSL�� VDPSOH� ������ G�� H�
+HDWPDS� RI� 3HDUVRQ� FRUUHODWLRQV� FRQILUPV� WKH�SUHVHQFH�RI� D� VLQJOH�RXWOLHU� VDPSOH� �LQIHFWHG�� ���KSL�� VDPSOH�
������ 6DPSOH� ���� ZDV� H[FOXGHG� IURP� IXUWKHU� DQDO\VLV�� I�L� /RJ�� DEXQGDQFH� RI� OLSLGV� DFURVV� WKH� IXOO� PDVV�
VSHFWURPHWU\�GDWDVHW�EHIRUH��I��J��DQG�DIWHU��K��L��QRUPDOL]DWLRQ��%R[SORWV�UHSUHVHQW�PHGLDQ��KLJKOLJKWHG�SRLQW��
DQG���WK�WR���WK�SHUFHQWLOH�RI�GDWD��ORZHU�DQG�XSSHU�ERXQGV�RI�ER[HV��UHVSHFWLYHO\���ZKLVNHUV�H[WHQG�WR�PD[LPXP�
DQG�PLQLPXP�VDPSOHV�ZLWKLQ�����WLPHV�WKH�LQWHUTXDUWLOH�UDQJH��Q� ���ELRORJLFDOO\�LQGHSHQGHQW�VDPSOHV�IRU�HDFK�
FRQGLWLRQ��6HH�DOVR�6XSSOHPHQWDU\�'DWD���
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Supplementary Fig. 2 Map of lipid correlations during ZIKV infection. a Correlation matrix of the 340 lipid species 
at 48 hpi. Each cell represents the correlation of two lipid species across the five mock and five infected sample 
collected 48 hpi, with direction and strength of correlation indicated by heatmap. Colored barcodes identify the 
subclasses of lipid species, arranged by hierarchical clustering. b Log2 fold change in abundance of lipid species 
at 48 hpi, corresponding to the matrix above shown in (a). See also Supplementary Data 1. 
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Supplementary Fig. 3 Confirmation of NS4B expression in HEK 293T cells and lipidomics quality control. a, b 
HEK 293T cells were transfected with empty vector or NS4B-FLAG expression vector. NS4B expression was 
examined with an anti-FLAG antibody by immunoblot (a) or confocal microscopy (b). c Log2 abundance of lipids 
across the full mass spectrometry dataset after normalization. Boxplots represent median (highlighted point) and 
25th to 75th percentile of data (lower and upper bounds of boxes, respectively); whiskers extend to maximum and 
minimum samples within 1.5 times the interquartile range. Q = 3 independent biological replicates per condition. 
No outliers were identified. See also Supplementary Data 2. 
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6XSSOHPHQWDU\�)LJ����7UHDWPHQW�RI�+XK��FHOOV�ZLWK�P\ULRFLQ�RU�)%��VSHFLILFDOO\�EORFNV�VSKLQJROLSLG�ELRV\QWKHVLV�
DQG�GHSOHWHV�FHOOXODU�VSKLQJROLSLGV��D�+XK��FHOOV�SUHWUHDWHG�IRU�WKUHH�GD\V�ZLWK�P\ULRFLQ��)%���RU�'062��YHKLFOH��
ZHUH�ODEHOOHG�ZLWK�WKH�VSKLQJROLSLG�SUHFXUVRU���/�>��&@�VHULQH��7RWDO�FHOOXODU�OLSLGV�ZHUH�H[WUDFWHG�DQG�UHVROYHG�
E\� 7/&� DQG� ��&� ZDV� YLVXDOL]HG� ZLWK� DXWRUDGLRJUDSK\�� 7/&� SODWH� LV� UHSUHVHQWDWLYH� RI� WKUHH� LQGHSHQGHQW�
H[SHULPHQWV�� 5HG� DUURZV� LQGLFDWH� 60� EDQGV�� E� >��&@�60� DQG� >��&@�36� VLJQDOV� IURP� �D�� ZHUH� TXDQWLILHG� DV�
SHUFHQWDJH�RI�WKH�ORDGLQJ�FRQWURO��F�I�7RWDO�OLSLGV�ZHUH�H[WUDFWHG�IURP�FRQWURO�DQG�LQKLELWRU�WUHDWHG�FHOOV�DQG�OLSLG�
SURILOLQJ�ZDV�SHUIRUPHG�XVLQJ�/&�06��/HYHOV�RI�FHUDPLGH��F���+H[RV\OFHUDPLGH��+H[&HU��G��VSKLQJRP\HOLQ��60��
H� DQG�SKRVSKDWLG\OVHULQH��36��I��DUH�VKRZQ��Q� ���ELRORJLFDO�UHSOLFDWHV���'DWD�DUH�PHDQ���6'��3���������3��
�������WZR�WDLOHG�6WXGHQW¶V�W�WHVW�
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Supplementary Fig. 5 Treatment of Huh7 cells with myriocin or FB1 does not affect cell growth or morphology. 
a Representative 20x brLJKWILHOG�LPDJHV�RI�+XK��FHOOV�WUHDWHG�IRU�WKH�LQGLFDWHG�WLPHV�ZLWK����ȝ0�P\ULRFLQ� ��ȝ0�
FB1, or a vehicle control. b At 24, 48, and 72 hrs after seeding 50,000 cells/well in a 6-well plate, cells were 
trypsinized and counted with a hemocytometer. Data are mean ± SD. Representative images in (a) and 
quantitation in (b) are from Q = 2 independent experiments, each performed in triplicate. n.s., not significant, 
unpaired two-tailed Student’s t-test. See also the Source Data file. 
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Supplementary Fig. 8 GW4869 inhibits cellular SMase activity. a� +XK�� FHOOV� ZHUH� WUHDWHG� ZLWK� ��� ȝ0�
GW4869 for 24 hrs, and the activity of cellular SMase was assayed using an Amplex Red sphingomyelinase 
kit (see Methods). b Huh7 cells were treated with GW4869 as in (a), stained with anti-ceramide monoclonal antibody, and 
analyzed by flow cytometry. c�+XK��FHOOV�ZHUH� WUHDWHG�ZLWK����ȝ0�*:�����DV� LQ� �a), then tested for viability with the 
CellTiter Glo kit (n = 2 independent experiments). Data are mean ± SD; n.s., not significant, unpaired two-tail�6WXGHQW
V W�
test. d Gating scheme for data in (b). See also the Reporting Summary and Source Data file.
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Supplementary Fig. 9 Map of lipid metabolic network. A model of the metabolic network producing the lipid 
subclasses identified through lipidomics was generated in Cytoscape using the MetScape 3 plugin. Lists of 
genes and compounds making up the network for each lipid subclass were accessed in MetScape 3 from the 
KEGG database. 
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Supplementary Fig. 10 Distribution of PI lipids during ZIKV infection. a, b Huh7 cells were transfected with 
biosensors for PI(4,5)P2 (pLNCX-PH-3/&į�-GFP) or PI4P (GFP-P4M-SidM) for 24 h, then infected with ZIKV 
(MOI = 10) for 24 h before fixation and staining with anti-NS4B. Colocalization between lipids and NS4B was 
assessed with Pearson’s correlation coefficient, r�� 6FDOH� EDU�� �� ȝP�� ,PDJHV� DUH� UHSUHVHQWDWLYH� RI� WKUHH�
independent experiments. 


