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Figure S1. Biochemical analyses of claudin-16 and -19 assembly in S9 cells. Triton soluble cell lysate from
singly or doubly infected claudin expressing cells were fractionated on 5-20% linear sucrose gradients and blotted
with anti-claudin-16 (A) or anti-claudin-19 (B) antibody. (C) Linear SDS-PAGE gel electrophoresis to determine
the molecular weight of claudin oligomer and monomer.
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Figure S2.Determination of protein folding using Y2H. The claudin-16 or -19 mutant proteins were co-expressed
with the yeast ER protein Alg5 in the bait-prey format. If the mutant claudin protein passes ER quality control and
is properly inserted into the plasma membrane, co-expression with Alg5 will result in activation of reporter genes
due to direct binding of Alg5 with ubiquitin that is fused to the mutant protein.Shown are plates with selective
medium lacking leucine and tryptophan (-LW), indicating the transforming of both bait and prey vectors; with
SD-LWH, indicating the expression of reporter gene HIS3; with SD-LWHA, indicating the expression of reporter
genes HIS3 and ADE2.
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Figure S3. Effect of alanine insertion mutations on claudinfunction.(A) Diffusion potential values across LLC-
PK1 cell monolayers expressing wildtype claudin-19 and its loss-of-interaction mutations are shown. (B)

Diffusion potential values across LLC-PK1 cell monolayers expressing wildtype claudin-16 and its loss-of-
interaction mutations are shown.
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Figure S4. Effect of alanine insertion mutations on claudin localization. Confocal microscopy showed the
subcellular localization of claudin-16 and -19 loss-of-interaction mutations. ER: endoplasmic reticulum; TJ: tight
junction. Bar: 10pum.
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Figure S5. Mutational effects on claudin-16 and -19 assembly in HEK293 cells.(A-B) Triton soluble cell lysate
from doubly infected cells expressing cldn16-246A mutant with wildtype cldn19 (A) or cldn19-178A mutant with
wildtype cldn16 (B) were fractionated on 5-20% linear sucrose gradients and blotted with anti-claudin-16 or anti-
claudin-19 antibody. (C-D) The fractionated cell lysates from A and B were pooled, cross-linked with
glutaraldehyde, and subjected to linear SDS-PAGE gel electrophoresis to determine the molecular weight of

claudin oligomer and monomer.
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Figure S6. Claudin polymerization model in tight junction. (A) Cartoon showing how cis- and trans-interaction
between claudin-16 and -19 polymerize them into tight junction strand. (B) Claudin interaction model based upon
the 3D structure of claudin-15 to illustrate the ion permeation pore. Arrows indicate the 4™ B-sheet of ECL1 where
the charged residues contribute to the electrostatic field. Permeation ions are shown in red dot.

Table S1. Paracellular ion conductance in LLC-PK1 cells expressing claudin-19 and its loss-of-
interaction mutants.

Dilution
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Table S2. Paracellular ion conductance in LLC-PK1 cells expressing claudin-16 and its loss-of-
interaction mutants.

Position Dilution . i ..
Construct of TER2 potential Pna/Pci F;Na (10 EC' (10 Localizat
. (Qecm") cm/s) cm/s) on
mutation (mV)
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