Supplementary Information

[ N-Terminal LA
X 20 40 50
EQP*-PH---.A----------.ux(;s% pk1@aF I.I G 1 L (uc|xrul.|§r.\'x.:\ N[FG|F a[FL 1 a[T@c F
Prip-F4 ~MGEF@Y-~L]EL\ELKS}.E RL“Q&LI FL \l. F1 GACTOI -EDGTFR AFGIL AT FMA 11|
EQp2Pi . - -MATTASQENCWLLORROLID ST TTY . \ll«\ AM 1. (GSVENSY r.\'sars NIFGlF v 11( &F
Drip-F4 .lE@T@I@KrI’@I‘iDITE\ EKIWRML ll rr | e GS\PI FI!GLI fla 115 GL
E; @ G L LGE G 0 FG

v 1'

EgpiPA[Glc v

Prip-F4 HL

Egp2-P4 |G|C Vv (

Drip-F24 H L
G

F EM
GR
| N M|
" G E|

IstiL

=

R\l E A F!i L F I
I R{A|F FI¥|V V F L Ia
P MAIL A F‘i v Bl
IlK {F [ v 14 I<\
G A

gf.ﬁ.
R
PR
]

~ENN | |

,...‘..'..‘
A Y
e
~

QT
- ==
el lin
am

@
-
~
~
“
>
mo-

PSPILTIVG- --4 CII'LP
DQ- - - - - - ¥ ¥ N TSL
B é N P N| ‘ LI'SL
DG - - - - - - ' A G GD[E]G v S|SF

TS

GL

Egpi-PA 1 c[@]A[El¢ v s: 1[¥]c ¢ W]
Piip-P4  E L|0/GIL|G r GLL Llv[v £l6[4 ¢
Egp2Pi P WOGlLlA V L ¢ VIL[L sfvlc ¢ W)
Drip-F4 € Al@IA V L z rl Flyjv £k alvs

0 L Zansrall C Vv GL

§ C-Terminal ] | AQPs motf
240 260 200 elecivity pore residue

EQpLPA s N [T l.{PLSSS:\ITAI4¥K||‘[ERRElAE . LRQLEDVOE®. . . . . . . .. | Salectty pors fsidues
PripP4 SIHWVIYWVERV L GGV A4aLL¥[ToVvEEAKPYPEY eruo. uk—)@ @ His res dues
EQp2-PADIEHWI|¥ WV GPIM A A4 L] TS IFLHA[;]R R ELEESE MESTE R TS --------- Futafive ScrThr Phosphe sites
Drip-F4 Hl VIFWVGPI AGGLLAGII¥RLIEIKVER -KG Bl o= T e S i e B et

HW YWV GP ¥ F VE ¥ E EL LLEGARD A M Transmemarane

Fig. S1. Clustal Omega alignment of the amino acid sequences of Drosophila melanogaster
aquaporins (Drip and Prip) and aquaglyceroporins (Eglp2 and Eglp4). MIP proteins consist of two
tandem repeats, each of which has three membrane spanning a-helices and a pore forming loop with
a signature Asp-Pro-Ala (NPA) motif (in blue). Highlighted in orange are the putative phosphorylation
sites; in red are the Histidine residues involved in pH and divalent cations sensitivity; in yellow are the

residues involved in pore selectivity.
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Fig. S2. Western blot of Malpighian tubules protein homogenates probed with Drip and Prip
antibodies. Ponceau S staining and western blot of tubule protein samples of Drip and Prip antibodies.
The predicted molecular mass of Drip and Prip monomer is 25.5 and 29 kDa respectively and specific
bands corresponding to either monomer, and higher molecular weight bands corresponding to dimer
and/or tetramer were detected (arrows).
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Fig. S3. Western blot of Malpighian tubules protein homogenates probed with Eglp2 and Eglp4
antibodies. Ponceau S staining and western blot of tubule protein samples of Eglp2 and Eglp4
antibodies. The predicted molecular mass of Eglp2 and Eglp4 monomer is 28.8 and 30.9 kDa
respectively and specific bands corresponding to either monomer and dimer were detected (double
arrows).
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Fig. S4. Impact of cell-specific down-regulation of MIPs on fluid secretion. (A) Effects of Drip and Prip
knockdowns in stellate cells and (B) Eglp2 and Eglp4 knockdowns in principal cells on stimulated fluid
secretion by tubules in response to Capa-1 and Kinin at 107 M. (C) Data are expressed as percentage

increase from basal fluid secretion compared to parental controls + SEM (n = 6-12). *P < 0.05
(Student’s t-test).
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Fig. S5. Compromising the stellate route for water flux increases survival on desiccation. (A) Reduced
Prip levels in stellate cells (CIC-a-GAL4>UAS-Prip RNAI) alter survival of desiccated flies. Desiccation
resistance was significantly higher after knockdown of Prip in stellate cells compared to controls (P <
0.001 against both controls; Log rank test, Mantel-Cox). Median survival time (hours) are: female (CIC-
a>Prip RNAi = 42, CIC-a/+ = 30, Prip RNAi/+ = 32); and male (CIC-a>Prip RNAi = 33, CIC-a/+ = 27, Prip
RNAi/+ = 25.5). (B) Reduced Drip levels in stellate cells have a similar effect to Prip downregulation in
female flies under desiccation conditions. Female (CIC-a>Drip RNAi = 41, CIC-a/+ = 31, Drip RNAi/+ =
29); and male (CIC-a>Drip RNAi = 24.5, CIC-a/+ = 24, Drip RNAi/+ = 19). Reduced levels of Eglp2 (C) and
Eglp4 (D) specifically to principal cells does not alter survival of desiccated flies. Median survival time
(hours) are: Eglp2 (female (CapaR>Eglp2 RNAi = 44, CapaR/+ = 44, Eglp2 RNAi/+ = 44); and male
(CapaR>Eglp2 RNAI = 29.5, CapaR/+ = 30, Eglp2 RNAi/+ = 30)); Eglp4 (female (CapaR>Eglp4 RNAi =51,
CapaR/+ = 48, Eglp4 RNAi/+ = 51); and male (CapaR>Eglp4 RNAi = 33, CapaR/+ = 31, Eglp4 RNAi/+ =
32)).



Genes Sequence (5’-3’)
For qRT-PCR
Eglp2 gPCR-F TGGACAGCATCACAACAGTTCTTG
Eglp2 qPCR-R ACGAATCCGAAGTTCAGGGC
Eglp4 qPCR-F TCGGAACGCAGTTGCTGTAAG
Eglpd gPCR-R TGGTTGTTGGGAAAGAGGTCC
Drip qPCR TagMan probe - Dm01792928 m1
Prip qPCR TaqMan probe - Dm01792933_m1
Overexpressor fly lines
Eglp2 ORF-F CACCATGGCTACAACCGCAAG
Eglp2 ORF-R GGCGAGCTCCGCCTCCGA
Eglp4 ORF-F CACCATGAAGGGATCGACGCTGG
Eglp4 ORF-R CGACAGCTGGACGTCCTCCA
Drip ORF-F CACCATGGTCGAGAAAACAGAAAT
Drip ORF-R GAAGTCGTACGAGTCGGTCTC
Prip ORF-F CACCATGGGAAAATTCGAATACTCAC
Prip ORF-R GGCGTAGTCACGGGCTCCCTC

Xenopus oocyte expression

Eglp2 ORF-F

Eglp2 ORF-cmyc-R

Eglp4 ORF-F

Eglpd ORF-cmyc-R

Drip ORF-F

Drip ORF-cmyc-R

Prip ORF-F

Prip ORF-cmyc-R

ATGCGGCCGCCACCATGGCTACAACCGCAAG
GCGGTACCTCACAGATCCTCTTCTGAGATGAGTTTTTGTTCGGC

GAGCTCCGCCTCCGA

ATGCGGCCGCCACCATGAAGGGATCGACGCTGG
GCGGTACCTCACAGATCCTCTTCTGAGATGAGTTTTTGTTCCGA

CAGCTGGACGTCCTCC

ATGCGGCCGCCACCATGGTCGAGAAAACAGAAAT
GCGGTACCTCACAGATCCTCTTCTGAGATGAGTTTTTGTTCGAA

GTCGTACGAGTCGGTC

ATGCGGCCGCCACCATGGGAAAATTCGAATACTCAC
GCGGTACCTCACAGATCCTCTTCTGAGATGAGTTTTTGTTCGGC

GTAGTCACGGGCTCCC

Table S1. Primer sequences used in this study.



cRNA \ #oocytes | P(H20) P(urea) P(glycerol) P(mannitol)
H20 26 31 18 9
hAQP4 14 14 13 2
Drip 14 16 16 8
Prip 10 8 12 6
Egip2 16 14 15 12
Egip4 12 10 10 6
FAQP8 14 11 13 2

Table S2. The table indicates the total number of oocytes for each MIP permeability experiment.



