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Table II. - Transcription factors significant to gonad development that were found to be modified after Testosterone and 11KT treatments.

Up regulated
- Doublesex- and mab-3-related transcription factor 1: DMRT1 is known as an important factor in sex differentiation; it is also 
essential for testicular development in the mouse and could be specifically involved in spermatogenesis in the medaka. In adult trout 
testis, we found it to be under-expressed in germ cell populations, when compared to total gonad in stage I, and to decrease only after 
stage III of testis development (initiation of meiosis); it was inhibited by E2 treatment and stimulated by T and 11KT.
- Transcription factor AP-1 (Proto-oncogene c-jun): c-jun and c-fos (components of transcription factor AP1) regulate cellular growth 
and differentiation and also exert a regulatory role in steroidogenesis and spermatogenesis. 
In trout, we found c-jun transcript to be under-expressed in germ cell populations as compared to total testis, and to decrease in stage III 
compared to stage I-II of gonad development; it is up regulated after 11KT or T treatment but not modified by E2.
- Transcription factor E2F4 (E2F-4): the E2F family plays a crucial role in the control of the cell cycle and in the suppression of pro-
liferation-associated genes. In trout, this transcript was found to be over expressed in the germ cell fractions, to increase in stage III of 
meiotic initiation, and to be up-regulated after T or 11K.
- LIM domain transcription factor (LMO4) interacts with Smad proteins and modulates transforming growth factor-beta signalling 
in epithelial cells; it takes part in the negative regulation of estrogen receptor alpha transactivation functions. In our experiments, its 
expression is very stable during testis maturation and is up regulated after T or 11KT treatment.
- Zinc-finger protein ubi-d4 (Requiem): in mammal early development, may be required for the apoptosis response following surviv-
al factor withdrawal. In the adult, high expression is found in the testis.
- Nuclear receptor 0B1 (DAX-1), functions as a negative regulator of steroidogenesis during the development and adult function of 
the HPAG axis; it is also suggested as a negative co-regulator of estrogen receptor liver receptor homologue-1, androgen receptor, and 
progesterone receptor.
- Peroxisome proliferator-activated receptor gamma coactivator 1-alpha (PGC1): PPAR are ligand-inducible transcription factors 
implicated in lipid transport and metabolism, and in mammals PPAR  could play a major role in testicular somatic cells. In trout testis 
we found that the PPAR coactivator is under expressed in germ cells, compared to whole gonad. It is up-regulated after T or 11KT.
- Transcription factor SOX-8: this SRY-related HMG-box may be involved in male sex determination and AMH regulation but its 
role during spermatogenesis is not known. The relative expression of this factor in the whole trout testis shows only limited variation 
during trout gonad maturation. It is up-regulated after each androgen treatment. 
- Nuclear matrix transcription factor 4 (Cas-associated zinc finger protein) regulates transcription from matrix methalloproteinase 
promoters and from the type-I collagen promoter. It may suppress BMP2 signalling, and impaired spermatogenesis was found in 
Nmp4-disrupted mice /CIZ-/. We found that this factor is relatively over-expressed in gonads in stage III-V, compared to stage I and in 
germ cell populations. It is up-regulated after T or 11KT, but not after E2 treatments. 

Down regulated
-T-box transcription factor TBX1 (Testis-specific T-box protein): In our trout testis experiments TBX1 was under-expressed in isolat-
ed germ cells populations as compared to the whole gonad, and its expression decreased from stage III to VIII. It is down-regulated 
after T, 11KT or 11beta OH-And treatments, and also after 17,20 DHP, although to a lesser extent. 
It was found to be potentially involved in male trout gonad differentiation (see Liu and Guiguen, this volume).


